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NUCLEAR ROCKET PROPULSION AT AEROJET-GENERAL

Muclear rockets, with a performance capability nearly twice
that of the highest-specific-impulse chemical rockets, have been
of major interest to Aerojet-General for several years.

Exploratory studies were initiated by Aerojet in 1955 to ascertain
the feasibility of nuclear rockets, and the technical advances
required to develop a successful nuclear propulsion system
were determined. This work at Aerojet has undergone contin-
uous expansion under government and company sponsored
programs. Included are: -preliminary design of engines and
vehicles, simulated nuclear engine tests, radiation hazards
research, analog computer system design (to simulate nuclear
rocket operation), nuclear test facility construction, and the
design, development, testing, and manufacture of reactors.

These programs have resulted in significant
progress toward the development of a
praclical and reliable nuclear propulsion
system. They are based on Aerojet's
combined experience in liquid and solid
propellant rocketry, nuclear technology, and
cryogenics—experience which ensures

that the challenge of a new era

in propulsion can, and will, be met.
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present genuinﬂ ﬂhﬂ:!lengﬂ to scientisis

“To preserve our free institutions, it is
absolutely essential that the United
States find the most effective means of
.rm’l'n.lac'f.u.q the science and wrh:m.l'e':y}-
of space and also of applving them to
military space systems. This is the mis-
sion of Aerospace Corporation.’

IvaN A. GETTING

PRESIDENT

AEROSPACE CORPORATION

In accomplishing its mission, this non-
profit public service organization per-
forms the unique role of space systems
architect. Aerospace Corporation pro-
vides scientific and techmical leadership
to the science/industry team responsi-
ble for developing complete space and
ballistic missile systems on behalf of
the United States Air Force.

and engineers of demonstrated competence

Specific responsibilities of the new
corporation include advanced systems
analysis, research and experimentation,
initial systems engineering, and gen-
eral technical supervision of new
systems through their critical phases.

The broad charter of Aerospace
Corporation offers its scientists and
enginecers more than the usual scope
for creative expression and significant
achievement, within a stimulating
atmosphere of dedication to the public
interest.

Aerospace Corporation scientists
and engineers are already engaged in a
wide variety of specific systems proj-
ects and forward research programs,
under the leadership of scientist/
administrators including corporation
president Dr, Ivan A. Getting, senior
vice president Allen E Donovan, and
vice presidents Edward J. Barlow,
William W. Drake, Jr., Jack H. Irving,
and Chalmers W. Sherwin.

Aerospace Corporation is currently
seeking scientists and engineers capa-
ble of meeting genuine challenge and
with proven ability in the fields of;

* Space booster project engineering
« Spacecraft design and analysis
* Acrothermodynamics
« Sohid rocket research
» Nuclear rocket propulsion
* lon and plasma propulsion
* Chemical propulsion
« Large scale weapons operations
research
» Weapon system reliability planning
* Vehicle control systems
Those qualified and experienced in

these and related fields are urged to
direct their resumes to:

Mr. James M. Benning, Room 101,
PO. Box 95081, Los Angeles 45, Calif.

£ THE ™

'GENERAL A SUBSIDIARY OF THE

“w TIRe / GEMERAL TIRE AND RUBBER COMPANY

CORPORATION AEROSPACE CORPORATION

A new and vital force engaged in accelerating the advancement of space science and technology
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2LIEMTIFIC EXCELLENCE — WITH A SENSE OF MISSION

AVIATION CALENDAR

Mar. 27-31—-1961 Symposium on Tempera-
ture, Its Measurement and Control in
Science and Industry, Columbus, Ohio.

Mar. 28-29—Nucleonics in Flight Sympo-
sium, American Nuclear Society, Statler-
Hilton Hotel, Dallas, Tex.

Apr. 4-5—=Aviation Techmician School Ad-
ministrators Conference, Pordue Univer-
sity, Latayette, Ind.

Apr. 4-b—International Symposium on Elec-
tromagnetics and Fluid Dynamics of Gas-
eous Plasma, Polytechnic Institute of
Brooklyn, Brooklyn, N. Y.

Apr. 4-6—Lifting Re-entry Vehicles: Struc-
tures, Maternals & Design, American
Rocket Society, Palm Springs, Calit,

Apr. 4.7—National Aeronautic Meeting, So-
ciety of Automotive Engineers, Commo-
dore Hotel, New York, N. Y.

Apr. 5-7=Annuval Techmical Meeting and
Equipment Exposition, Institnte of En-
vironmental  Sciences, Park  Sheraton
Hotel, Washington, D, C

Apr. 10-11-Spring Meeting, Western States
Section/ The Combustion Institute, Aero-
nutronic Division of Ford Motor Co.,
Newport Beach, Calit.

Apr. 10-14-International Symposium on
Aviation Research and  Development,
Federal Aviation Agency, Atlantic City.

Apr. 11-13—Conference on the Ultrapur.
fication of Semiconductor Materials, Air
Force Cambridge Research Laborators,
Boston, Mass,

Apr. 12-13=15th Annual Spring 'Technical
Conference, Institute of Radio Engincers/
American  Rocket Society, Hotel Alms,
Cincinnati, Ohio,

Apr. 13-14=Annual Meeting, National Acro-

(Continued on page 6)
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now you can choose

In designing digital systems and equipment employing EECO T-Series
Transistor Circuits, you now have an extra choice— EECO Magnetic Core
Circuits that are both physically and electrically compatible with the
EECO T-Series. This new family of compatible magnetic core circuits
for the frequency range 0 to 250 kes includes a large selection of shift
registers (in single or dual units), pulse gates, and core drivers.

ADVANTAGES

The ability of magnetic cores to maintain one of two discrete states makes
them ideal for shift registers, or counters. A pulse sent through one sl

of windings will set the core to the “High-Level"

state. A pulse sent

through another set of windings will reset the core to the "Low-Level”

state. Thus you get flip-flop action with a single core,
circuits, on the other hand,

In transistor
it is normally necessary to use two transistors

for each flip-flop.

Core circuits are used to good advantage in our line of shift registers.
They offer versatility and space saving at a price lower than that of an
equivalent transistor circuit.

COMPATIBILITY WITH T-SERIES

EECO Magnetic Core Circuits are electrically and physically compatible
with EECO T-Series Transistor Circuits. They are packaged in T-Series
containers, measuring %" diameter x 24" seated height, and they plug
into the same miniature tube sockets as the T-Series.

ENGINEERED

Wite, wire, ar "phone today for detailed
information on EECO Maguetic Core Cirenits.

ELECTRONICS ) ENGINEERED ELECTRONICS COMPANY

{:umpura:,.-'

1441 EAEF CHESTNUT AVENUE - SANTA ANA, CALIFORNIA
Kimberly 7-5651
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e mﬁ:ha'ﬁmﬂﬂi Locked Stem
@ Flush Fracture:
(No StenTFimming)

® Positivé Clamp-up

The Standard Cherrylock

Top Performance Through the
entire range of Diameters, Grips,
and Materials
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The Bulbed Cherrylock
Specifically for Thin Sheet and
Double Dimple Applications—

Even Greater Strength in the
Short Grip Ranges

Cherrylock "2000"” Team

ives you All These Advantages

® Full Grip Range
@ Complete Hole Fill

@® Positive Visual Inspection
(Grip Marked on Head)

A-286 Stainless Steel—Monel—=Aluminum

The Cherrylock® 2000 series team
offers the finest, most adaptable air-
craft rivets yet developed. Maximum
joint strength and reliability are
obtained by using the Standard
Cherrvlock and the Bulbed Cherry-
lock to cover the entire range of
applications. The Bulbed Cherrylock
for short grips and double dimple,
the Standard Cherrvlock in the
longer grips, Both types are installed
with the same H-610 series pulling
head, using existing Cherry guns.
Higher joint strength allowables,
close blind side clearance, and the

*Patent Nao, 293 1532

CHERRY RIVET DIVISION

widest grip range available—only
with the Cherrylock Team—result
in better fastening at lower cost. The
Cherrylock Team provides the
strongest mechanical lock—flush
fracture rivet available. Positive
visual inspection after installation—
with grip length marked on the rivet
head —is8 offered only by the
Cherrylock Team.
o ok s

For technical data on the Cherry-
lock Team of rivets, write Cherry
Rivet Division, Townsend Company,
Box 2157-N, Santa Ana, Calif.

Townsend Compuny 1

0 ESTABLISHED 1816 « BEAVER FALLS

In Canada: Parmenfer & Bulloch Manufecturing Company, Limited, Gananoque, Ontario

N adul
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AVIATION CALENDAR
(Continued from page 5)

nautical Services Assn., Hotel Washing-
ton, Washington, D. C.

Apr. 13-14—Institate of the Aerospace Sci-
ences/Army  Aviation Meeting  (classi-
fied), Washington, D. C,

Apr, 17-28—14th Technical Conference,
International Air Transport Assn., Queen
Elizabeth Hotel, Montreal, Canada,

Apr. 18-20—Symposium on Chemical Re-
actions in the Lower and Upper Atmaos-
phere, Stanford Research Institute, Mark
Hopkins Hotel, San Francisco, Cahf.

Apr. 20—=FEastern Regional Meeting, Insti-
tute of Navigation, Shorcham IHotel,
Washington, D. C.

Apr. 20-22—General Meeting, American Me-
teorological Society with the American
Geophysical Union, Washington, D. C.

\pr. 22-25—=Annual Mecting and Confer-
ence, American Assn, of Airport Execu-
tives, Broadmoor Hotel, Colorado Springs.

\pr. 24-27=32nd Meeting, Aerospace Medi-
cal Assn., Palmer House, Chicago,

Apr. 26-27—High Temperature Matenals
Conference, Amenican Institute of Min-
ing, Metallurgical and Petroleum Engi-
neers, Pick-Carter Hotel, Cleveland, Ohio

\pr. 26-28—Liquid Rockets, Propellants
and Combusthon Conference, American
Rocket Society, Palm Beach Biltmore,
Palm Beach, Fla,

Apr. 30-May 4—Seventh National Aero-
space  Instrumentation Symposiom, In-
strument Society of Amenica, Adolphus
Hotel, Houston, Tex.

May 2-4=Electronic Components Confer
cnee, Institute of Radio Engieers, Jack
l'arr Hotel, San Francisco, Calit.

May 3.5=17th Annual National Forum,
\merican [lelicopter Society, Sheraton
Park Hotel, Washington, D, C.

May 3-5—Nuclear Applicabions n Space
Conference, American Rocket Society
Oak Ridge National Laboratory, Gatlin-
hurg, Tenn,

May 8-10—National Aerospace Electron-
ies Conference, IRE, Miami and Biltmore
Hotels, Dayton, Ohio,

May 8-12— Annual Me cting, Airport Opera.
tars Counall, ©C mH'-n Hotel, Miami
Beach, Fla. (AOC-Awmcrican Society  of
Civil Engincers”  Joint  Semumar, “In
creased  Capacity of Aarport Systems,
Viay 11-12.)

May 0.11—Western Joint Computer Con-

ference and FExhibit, Ambassador Hotel,

Los Angeles, Calif,

May 15-17—National Symposium on Micro-
wave Theory and Techniques, IRE, Sher-
aton Park Hotel, W ashington, D. C.

May 15-18=20th Annual National Confe
ence. Society of Aeronautical Weght En
FINUETS, Sheraton Hotel, Akron, Ohio.

May 22-24—National Telemetering Confer-
ence, Sheraton-Towers Hotel, Chicago, 111

May 22-24—Fiftth National "ﬂnmn:mm on
Global Communications, Institute of Ra.
dio Engineers, Hotel Sherman, Chicago

May 26-June 4=24th French International
Air Show, Le Bourget, Pans, France.

July 25-Aug. 10—Intermational Trade Fair
and  Awiation  Esxhibition. McCormick

Place Exposition Center, Chicago, Ill.
Sept. 4- Iﬂ—l"'h':- Flying Display and Exhibi

tion, Society of Enhr.h Aircraft Construc-
tors, !1r||11m‘f:11 1]1 rlig]111d
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FAIRCHILD BASIC RESEARCH LABORATORY ADDS
A NEW DIMENSION TO PHOTOGRAPHIC CHEMISTRY

New insight regarding the interaction of light with solid state photosensitive surfaces is now
being gained at Fairchild’s Basic Research Laboratory. Defense Products Division scientists
are also discovering new facts about the role of free radicals and molecular complexes n
the photographic development process. Such knowledge can produce photographic materi-
als of unprecedented speed and resolution which are capable of virtually instantaneous
processing. Another result can be very thin solar cells of wide area and sensitive to radiation
from the ultraviolet to the infrared which can be of great value in space exploration. Vastly
improved developers can also be foreseen in new data concerning photographic chemistry.
This basic and applied research and development is contributing advanced products and

techniques for military and industrial application,
assuring Fairchild's continued leadership in the ' ?

photographic field. The Basic Research Labora-
tory and its achievements are available for your ’ .

programs, For a brochure and further informa-

tiom; Wnile. Hie Dueciol ok Mascting SRaets: SETENSE PRBDUBTS ﬂWISiDH

Products Division. ROBRINS LANE, SYOSSET, L. L,

CAMERA AND INSTRUMENT CORFORATION

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



Miniaturized cavity-type filter packs 4.2 square inches

of ﬁltering area into 1"x 246" element

Purolator develops thumb-nail size element to proteet hydraulic control eireuils
on Army’s Hewhk Missile mobile launcher.

How small can yvou make an element that must filter 2 gpm
hydraulic oil at 2500 psi at any temperature within a 315°
range? Purolator’s new miniature cavity-type hydraulic filter
is the best answer to date. Here's why:

4.2 square inches of convoluted stainless steel wire cloth are
packed into this miniature filter. This element, which weighs
0.25 ounces, filters two gallons per minute of hvdraulic oil, at
temperatures ranging from —j0° to + 295° F. The element
will withstand 2500 psi differential pressure without collapsing.

The element is made up of a total of ¥5-mile of stainless
steel wire, woven into wire cloth and convoluted to extend
filtration area. This element will remove 98% of all particles
whose two smallest dimensions are larger than 10 microns,
and 100% of all particles measuring 25 microns or more.

The picture at the top of the page shows vou the complete
filter assembly, ready for installation in the hvdraulic control
system. The overall length of the unit 1s 224" ; maximum
overall diameter is 1”. Total weight is slightly over 1 ounce,
Designed as a cavity-type unit, the filter is installed simply by
screwing it into the hvdraulic system so the filter element
intercepts oil flow. The element can be removed, cleaned and
replaced without special tools.

The picture at right shows the mobile launching platform
for the Hawk Missile. The compactness and mobility of the

launcher, and the probability that it would be subjected to
severe Jolting, made it necessary to specify as small a filter as
possible, and one that could be integrated with the rest of the
system for maximum simplicity and durability,

The Purolator engineers who developed this new miniature
cavity-type filter are available now to design a filter to meet
your specifications. Simply contact Purolator Products, Ine,
Department 3096, Rahway, New Jersey.

Filtration for Every Known Fluid PUR 0 LATOR

PRODUCTS, INC.

RAHWAY, NEW JERBEY, AND TOROQNTO OMTARID, CANADA

I i Eﬂ-‘ For an informalive 48-page

line . . . write to Department 902

From General Motors...Temperatures Made to Order

GM HARRISON KEEPS GRUMMAN

MOHAWK HUMMIN

Harrison Heat Exchangers Cool Engine Oil
for All-Weather Turbine-Powered Observation Plane

Day or night. in any kind of weather, the Army can
rely on the Mohawk—with its visual, photo, radar,
or infrared equipment—1to observe battle areas

and locate missile targets. And this high performance
aircraft. powered by two Lycoming T-531L3 turbine
engines, relies on Harrizon heat exchangers to keep
oil temperatures under surveillance. Harrison’s

brand of reliability —"measurable excellence™ —
results from an “initial design to end use™ concept
which makes llarrison heat transfer products
perform as intended —assuring complete dependability
and peak efliciency under the most severe operating
conditions. This reliability is built right into every
one of Harrison’s 15 basie types ol heat transfer
construction—a complete line of designs, incidentally,
which permits the selectivity that assures the right
heat exchanger for every application. To save time
and money on your temperature control problems—

and to get a reliable solution—call in a Harrison
Sales Engineer at the design stage.

Harrison heat exchangers —quality
_products of General Molors Research and

Engineering—offer high reliobility for
aircraft, space and missile applications.

e #q_;,“H-,h_hq__________r__,.ﬁ"
—|_\_I___- U#
s
S Mape 7o Gﬁﬂf_ﬁﬂs

SON

AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS

brochure on the complete Harrison

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

?
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VIISSION BELL
AGCOMPLISHED

BELL rroves

GLOBAL FLIGHT RELIABILITY

o More than 75,000 miles-plus, without major ground
support

21,500 Ft.

e 3,500 take-offs, from sea level to 19,700 feet
o 750 hours of punishing demonstration flight
e Only minutes of daily flight-line maintenance

o More than 13,000 passengers, plus ecargo, in 15
countries

There's a lot more than meets the eye in claiming heli-
copter maintenance dependability. You must prove
your claim, and Bell helicopters have done just that
during these world-wide demonstration tours...
mostly in areas devoid of helicopter support facilities.
The statistics compiled by Bell's Models 204B, 47J-2
and 47G-3 during this extensive flight program tell a
story of maintenance dependability and scope of opera-
tion unequaled in helicopter flight.

,jumpe 1959—HU -1

Fa 4y

Military light helicopter flight requires this same
rellahxlzty . . this same capability of performing inde-
pendent of support wherever and whenever the
mission demands. Combat success in modern warfare
relies on the readiness and reliability of front-line
equipment .. in the front-line environment. Bell has
proven its claim to mission reliability.

For Proven Flight Reliability . . . Look to BELL

BELL HELICOPTER
COMPAINY FORT WORTH, TEXAS

® A DIVISION OF BELL AEROSPACE CORPORATION A TEXTRON COMPANY

-

AERIAL TORPEDD aBR-17

The highest levels of performance and
reliability in pilotless flight are currently
being attained at Sperry Phoenix. Work-
ing with the Department of Defense and
in cooperation with other leading Amer-
ican defense contractors, Sperry has
played a major role in “droning™ virtu-
ally every type of airborne vehicle.
Soon the Lockheed F-104 — with a
special Sperry drone stabilization and
control system — will fly precision.
unmanned missions for the U.S. Aiar
Force at double-sonic speed and alti-
tudes of 60,000 feet and above. It is the

SPERRY PHOENIX COMPANY,

From the largest
to the fastest
of pilotless aircraft

e

QF-8a0 SD-2

Sperry *flies” them all

tastest of pilotless aircraft, just as the
Sperry-equipped QB-47 s the largest. To
meet the Army's difficult battlefield sur-
velllance mission, Aerojet-General’s
SD-2 reconnaissance drone also employs
Sperry stabilization and control.

No organization has had more experi-
ence in drone control than Sperry.
Beginning with the first aerial torpedo in
1913, this experience covers a wide spec-
trum, including QB-17, QF-80, 5D-2,
QB-47 and QF-104. 5perry Phoenix now
15 delivering to USAF a revolutionary
Microwave Command Guidance System

=

BOOSTER-
aQe-47 n:cuuen'r

permitting precision remote control of
many types of pilotless craft over hun-
dreds of miles.

Sperry’s pilotless flight capability
encompasses both components and com-
plete systems . . . points to a host of new
applications, including the newest and
most challenging—spacecralt and rocket-
booster recovery.

SPEARY

DIVISION OF SPERRY RAND CORPORATION PHOENIX ARIZONA

11
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Pick up and examine several dif-
ferent brands of wire and cable.
Almost identical, aren’t they? Their similarity with regard
to quality, however, is just as much an illusion as the art
form above,

Although similar materials and equipment may be used

in making all brands of wire and cable, one brand —Hitemp
—will outlast, outperform the others.

Idle chest thumping? No! Hitemp has the greatest store
of experience in the industry —two modern production facil-
ities that are second to none—and more than one-fourth

12

At Hitemp-Quality is not an [illusion
P

Are lines A thru G parallel?

of its entire work force devoted solely to inspection and
quality control.

Hitemp products are for you, the wire and cable user
who requires quality and reliability that is fact, not illusion.

Hitemp is a Division of Simplex Wire & Cable Co.

HITEMP WIRES CO.

1200 SHAMES DRIVE, WESTBURY, NEW YORK
1532 S.CALIFORNIA AVE., MONROVIA, CALIF.
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Free engineers for creative assignments
with the new low-cost IBM 1620

The 1IBM 1620 Data Processing Svs-
tem 1s a low-cost solution to the prob-
lem of freeing engineers for their most
creative and profitable assignments.
Here's why:

EAsSY TO uUse—Just a two-day training
c¢lass 18 all you need to put vour 1620
into operation. This means no delays in
learning to use the 1620 computer.

In addition, you get a wide range of
free programming services including
FORTRAN and GOTRAN. FORTRAN is the
powerful scientific language that lets
you solve problems without writing
detailed computer instructions. GOTRAN
15 a simplified language (a sub-set of
FORTRAN) that lets you enter simpli-
fied problem statements and data into

the computer with the solution immedi-
ately available, in one simple operation.
FAST— T he 1620 solves a set of ten simul-
taneous equations in only 20 seconds.
[t inverts a 10 x 10 matrix in just 42
seconds.

POWERFUL— T'he 1620 imverts a 40 x 40
matrix. With optional additional core
storage the 1620 ecan handle matrix in-
version problems of a much higher
magnitude.

GET FULL DETAILS—The 1620 is the most
outstanding engineering and scientific
computer in its price range. A basic in-
stallation rents for just $1,600 a month.

To learn how the 1620 can free you
for more creative engineering work,
call vour local IBM representative.

IBM's1620isacompact
desk-size computer.

L

DATA PROCESSING




Extremely high temperature ma-
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terial problems encountered on re-
entry into earth’s atmosphere are
. L ANS | - studied with the aid of a plasma
> \\ s .-'-- o jet capable of 30,000°F.

B o

Basic effects of elevated tempera-
tures on various materials are
viewed and photographed with the
hot stage microscope.

CAPABILITY is spelled

r-e-s-e-a-r-c-h
In technology and facility, Vickers continually matches your needs

New fluid power and hot gas systems for aerospace vehicles still in the idea
stages are being developed at Vickers. Techniques for converting basic energy
into precisely controlled power are continuously being sought by experienced
teams of research specialists utilizing the finest scientific equipment,

Creative application of the sciences of hydrodynamics, aerothermodynamics,
heat transfer, metallurgy and chemistry have been productively blended with
Vickers vast experience in the instrumentation and control fields.

The principal effort of Vickers applied research is now concentrated in
three areas: |. advanced systems and components for attitude controls,
2. secondary rocket nozzle injection and 3. hot gas servo actuation. In addition,

EL‘!I-I‘![H:lLlE_'I'I.IS rehnements are hemg made to the |1|_£_1h }mrf'ﬂrn‘ulm:t: Yickers hjf— Advancm_] type of primary and emer-
draulic pumps and motors. gency Auid power supply system devel-

R g ;o o _ : oped and built by Vickers being readied
The experienced Vickers Application Engineer in your area will welcome rfr feasibility 1;:31 in an Emwﬁnmcmm

the opportunity to fill you in on additional details. In the meantime, write or chamber.
call for Bulletin A-6002.

AERO HYDRAULICS DIVISION

VICKERS INCORPORATED

divition of
DETROIT 32, MICHI
GAN SPERRY RAND
TORRANCE, CALIFORNIA CORPORATION

PROGRAMMED POWER IN: FLUID TRANSFER =
POWER TRANSMISSION* ENERGY CONVERSION

Analyses of fluids, propellants and spe-
cial coolants for electronic equipment is

carried out in completely equipped chem-
Istry laboratory,

Analog computer (shown) and solid
state Umvac digital computer give §
Vickers the important edge in solving ||
complex engineering problems.

92467

PUBLISHER.........Robert W. Martin, Jr.
ELTAR: coa amngiais ....Robert B. Holz
MANAGING EDITOR. ...... . William Gregory
TECHNICAL EDITOR...... David A. Anderton
EURDOPEAN EDITOR.........Ceci! Brownlow

BUREAU CHIEFS

WASHINGTON ................Evert Clark
LOS ANGELES...... ... ... 00044 Irving Stone
DALLAS..................E¢;rwin J. Bulban
DESK EDITORS.......Craig Lewis, John A.

Nammack, Harry Raven, Arnold Sherman
AVIONICS EDITOR..........Philip J. Klass
ASSISTANT. ..........c......Barry Miller
TRANSPORT EDITOR............L. L. Doty

ASSISTANTS Glenn Garrison, Raobert H. Cook,
David H. Hoffiman, Ward Wright

ENGINEERING. . . ... Michael Yafiee, Russell
Hawkes, William 5. Reed

SPACE TECHMOLOGY....Edward H. Kolcum,
George Alexander

MILITARY EDITOR............Larry Booda
BUSINESS FLYING. ........Erwin J. Bulban,
Herbert J. Coleman, Andrew A. Keil
CONGRESS.................Ford Eastman,
Katherine Johnsen

EQUIPMENT. .................Barry Tully
ART EDITOR.............Lawrence J. Herb
ASSISTANMY ......cci00una Karl G. Neuman

EDITORIAL PRODUCTION. . ... Frank Miazga

ASSISTANT EDITORS. . ... Elizabeth M. Hein,
Edith Walford

EDITORIAL ASSISTANT....... Marjarie Todd
LIBRARIAN. .......,...Theresa V. Maggio

FOREIGN MEWS SERVICE

EDITOR. ... ......cccvvuvs.:J0hn Wilhalm
LONDON........c000c000:..John Tunstall
PARIS.........ci000u...Robert E. Farrall
MOSCOW. ..................Ernest Conine
MEXICD CITY...............Pater Weaver
TOKYD....... e 1 T AR 5ol Sanders
DOMESTIC NEWS BUREAUS
ATLANTA 3...... 1301 Rhodes-Haverty Bldg
CHICAGD 11........520 Mo. Michigan Awve.
CLEVELAND 15...1144 |lluminating Building
DETROIT 26...........855 Penobzcot Bldg.
HOUSTON 25....... W-724 Prudential Bldg.
SAN FRANCISCO 1V......2585 Califormia 5.
SALES

ADVERTISING SALES Hﬁ.Hﬁ.EEII.
E. P. Blanchard, Jr.

ATLANTA. . T .R. H. Pl:lwlll
BOSTON. A€ Boughton
CHICAGOD ud !'I' I.ﬂlJIS 1. 5. Costelio,
D . Jackman
CLEVELAND..............T. H. Hunter, Jr.
DALLAS. .....icsvrvrenssasnrsdohn Grant
DENVER. .. ...............Jo¢h¢n G. Patten
BEERY o - i D e e e e e W. Ponder
HOUSTON., . _......... . 1. Page
LOS AMNGELES.... E f |"|'|f.‘F.'i! ynolgs,
D. T E!:rur-m-an €. A. Ransdell
NEW YORK......M. J. Srnrr_, J. M. Grinton,

R. Wallace, J. D. Warth
FHILA.BEI.FHIA.-J, D- Willis. J. M. Tannehill
PITTSEBURGH . vessnsssiz. K. Schaefer
SAN FHAH{ISL‘:Q B. R. Bulera
PROMOTION & EESEAHEH HIE-II C. C. Gersna

EUROPEAN MARKETING DIRECTOR
Fulvia Piavano

RESEARCH & MARKETING.Rosalie Christesen,

Patricia Abrams

BUSIMNESS

BUSINESS MAMAGER.........J). G. Johnson
CIRCULATION MAMAGER........T. J, Lucey

ASST. BUSINESS MAMAGER...W. V. Lockren
PRODUCTION MAMAGER.........F. A Dube

AVIATION WEEK, March 20, 1961

Apollo, Large Booster Acceleration Due. . ... 22
» Dryden outlines shifts in Fiscal 1962 programs; " NASA assures

Congress of no major budget change.

SAS Seeks to Double Its Working Capital. . ....... 34
™ Airline is asking three Scandinavion governments for funds to
overcome financial hazards it faces.

Turbofans Reduce T20B's Takeoff Roll. . . .. ... .. 61

™ Thrust gain 5upp|md by four Pratt & Whitney JT3D-1s ﬂlsn en-
ubles transport to cruise at 630 mph. at 25,000 ft. altitude.

SPACE TECHNOLOGY AIR TRANSPORT
Industry Proposes Large Boosters, ... 50 SAS to Double Its Working Capital. ., 34
Apollo, Large Booster Acceleration.. 22 Delta and Naotionol Aworded Routes 36
GE Direct-Cycle Nuclear Project. ..... 26 Class Rate Final for 12 Locals. ... ... 37
Device May Collect Solar Winds Data 27 PoanAm Divestiture Effects ... ...... 41
Corrier Communications Satellite Study 28 Seoboord’s New Corgo Concepts. . ... 43
Soviets Aim at First Manned Flight.. 30 B.152 Flight Test Progrom. ... ... 43
Venus Probe’s Long-Range Antenna.. 33  SAS Caravelle Modificotions Frnpnsed 45
Sifuflhnﬂ ................ e e 48
MISSILE ENGINEERING Airline Observer .......... 2 48
USAF Plans More ICBM Studies. .. .. 25
Nike Zeus Anti-Satellite Potential... 26
MANAGEMENT
AERONAUTICAL ENGINEERING Aircraft Mm:lufu:!urers Subpoenned.. 23
Turbofans Reduce 720B’s Takeoff Roll 67 Lockheed Wins Cargo Jet Competition 24
B-52H Makes First Flight. . ... 29 New Defense Post................ 26
Production Briefing ............... 75  Conflict-of-Interest Plan . .......... 27
Who's Wh;re C S i L et b L A AT }3
Industry Observer .............. =
AVIONICS : Washington Roundup ............. 21
USAF Tests lono-Scatter for Aircroft 79 pNows Digest ... ..co.... PN 23
Airborne Infrored Monitor Studied.. 84
:E:ﬁtghr IMunE;urs Fivﬁ fhrﬂus. ko Eg
evelops Test Module Family, .. B
Filter Center .......... e 87 FINANCIAL
New Avionic Products. . ... ........ 920 New Offerings ...... S TR WOV I, -
BUSINESS FLYING
French Rallye Assembled in U. §5..... 96 Caolendor ........... T o T e 5
Private Lines ...........ccccicn. i R 5 T e e S ek R U K G e A . 110
EDITORIAL
New Spoce Power Progrom Needed.. 17

COVER: Fiat 7002 cold tipjet helicopter is shown during initial flight evalua-
tions conducted at Turin Airport, Italy. Helicopter is powered by a Fiat 4700
ras penerator which provides 530 hp. at takeoff, delivering 7.5 Ib.fsec. of air
to the blade tips. Aircraft has a gross weight of 3,080 b, and carries a useful
load of 1,760 1b, (AW Jan. 25, 1960, p. 112). Tail rotor is driven from the
main rotor, Fiat plans both military and civil applications for the 7002,

PICTURE CREDITS
Caver—Fiat: 29, &7, &9, 71—Boeing; 3I0—Convair; 35—3Sud Caravelle; 50 (topl—Douglas Air-
craft. (bottom} Rocketdyne: 5)—Unitad Tachnology Corp., Pratt & Whitney; 72—Lockheed; 79,
B1—USAF;: Bd—Perkin-Elmer; 94—Morane-3aulnier.

85,072 copies of this issue plilllﬂﬂ

15



Midas satellites: our infrared eyes in space

Should enemy missiles ever be launched against America, they would plunge down upon us in just thirty minutes.
They would be halfway here before the first warning blip showed up on our earthbound radar screens. But our Midas satellites

will warn us within seconds. Their infrared eyes will "'see’'’ any missile's white-hot exhaust as soon as it leaves the earth's atmos-
phere, even thousands of miles distant, Just a few of these satellites, circling the earth on pole-to-pole orbits, will be enough to
keep every acre of land and sea under constant surveillance. By doubling our warning time, Midas will give us precious extra
minutes to get our long-range bombers off the ground and our intercontinental missiles ready to launch — and thus render futile
any hope of destroying our military might with one bold stroke. Midas will become a reality years sooner because it is based
on the Agena satellite which Lockheed developed for the trail-blazing Discoverer program of the U.S. Air Force. Lockheed is now

building Midas satellites for the Air Force at ""Satellite Center, U.5.A."" —its Missiles & Space Division at Sunnyvale, California.

LOCKHEED

MISSILES & SPACE DIVISION, SUNNYVALE, CALIFORNIA

EDITORIAL

New Space Power Program Needed

For several vears, we have listened with increasing
anger to a fatuous party line dispensed by the top tech
J.IL.IE '-.]JHLL'HI'I‘.IL‘I] of the government to gloss over the
critical signihcance of T]IL widening gap between UL S,
and Huw an rocket engine power, This thesis, chanted
with regularity by such spokesmen as Neil MceElroy,
Herbert York, (:L{}rGL Kistiakowsky and Keith G lennan,
maintained that the Soviet rocket superiority had little
techmical significance because we had “just enough
thrust” to hurl the warheads of early-model Atlas
ICBMs over the simplest ballistic trajectory between
U.S. bases and Soviet targets.

This explanation was used to explain their persistent
veto of any attempts by the military and industry to
develop significantly larger rocket engines, and also to

generate an air of public complacency with the grossly

madequate space power development program they were
SPONSOTng.

This program is aimed at creating a U.S. capabil-
ity mm 1965 which will duplicate what the Soviets are
doing now.

The ° ‘just enough thrust” fallacy has no validity even
it the ICBM area, where it was used most often to
parry and blunt new powerplant proposals and to justity
past errors. For the purpose of this polemic, we will
ignore this aspect of the argument on how much thrust
15 in fact required in IC BMs for increased warhead vield,
for use of multi-bomb warheads and for carrving decoys
and using flight tactics that nullify defensive computer
work based on the simplest ballistic trajectory between
launch site and target.

Fallacy in Space

For it is in the area of space technology that this
fallacy is bearing its most serious consequences and has
condemned the United States to a space program far
below its genuine technical capability, and far short
of its competitive requirements.  The most powertul
boosters now being developed n the 1IC H‘HI program
are not sufhciently powerful to hurl | Jynia-Soar
manned space vehicle into orbit. Nor can the Atlas
[CBM engines now bemg used with the Samos space
reconnaissance system launch all of the reconnaissance
equipment desired in this orbital package. This svstem,
along with others, will suffer greatly reduced military
capability for some time due to the “just enough thrust”
powerplants that satisfy Messrs, McElroy, York, Kistia-
kowsky and Glennan.,

We were equally impatient with the ultra-conserva-
tive, tidily-budgeted original NASA booster program that
was rL]JLdtulh “defended by its sponsors before Congress
and in public speeches with incredible complacency as
a program that admittedly would only equal the current
Soviet space payload capability some four or five years

hence,.

AVIATION WEEK, March 20, 1961

Thus, it was refreshing to histen to the industry spokes-
men who recently appeared betore the House Commit-
tee on Science and Astronautics (see p. 50 and AW
Mar. 13, p. 303) with specific technical plans offering
the hope of intercepting and surpassing Soviet capabih-
ties in the same period when the old NASA program
modestly aimed at equalling the 1960-61 Soviet perform-
ance, It is also encouraging to note the technically sound
and cntical approach to this glaring weakness i our
national technology taken by H]L "'.,"'., icsuer report to
President Kennedy (AW Jan, 23, p. 79) and the USAF
Space Advisory L,mup headed bv '|revor Gardner. Even
more encouraging 15 the behind- the-scenes stirring within
NASA and U"& \F to Organize a new nltunm] rocket
booster program aimed at fully c,*-.,]}hu{m;_j the scientihc
and industrial resources available in this critical area.

Unrealized Technical Capability

The programs outlined to the House space committee,
even allowing for the normal percentage of imdustry
hnrL]u|1u|m1|'~Ju]}, showed {lurh that the technical
.J[‘.I.Ihﬂi’[iu of this nation in space power development
are far i excess of what the planners who have been
running the national space program have recognized.

[t should be evident now, both to Congress and to
the exccubive branch of the government, that a basic
new power development program, to meet both militan
and scientihe requirements of space technology, 15 most
urgently needed.

As the mdustry spokesmen before the Iouse space
committee emphasized, this program can serve no usc-
ful purpose 1f it 15 aimed at meeting vesterday's require-
ments tomorrow. It must be aimed at pushing the
entire spectrum of space powerplant development to ats
full potential as fast as possible without waiting for
specific requirements to appear i either mihitary or
civil space programs.

The ]}um'f_'r]ﬂant has alwavs been one of the longest
lcad time items in any weapon svstem development pro-
gram. ‘The policy of tving powerplant development to
'-.IJLLIIIL weapon svstems ]LI.H usually resulted 1n the
eventual production of an nm!u;ummul vehicle, Tt 18
about time that this bitter lesson s learmed thoroughly,
and that the national space booster program sets its
sights high enough so that when requirements for specihc
space vehicles emerge, they will ind a full family of
adequate powerplants coming along in the a]cw]n]:nmmt
evele, ready for speedv application to their specihc
problems.

[f the promised dvnamics of the Kennedy Admin
istration are to be translated into a]IL'Ltﬁ action that
will establish an unquestionable hallmark of techmical
superiornty for this country, a new nation: 1l space power
program offers an immediate and significant opportunity.

—Robert Hotz
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IMPROVEMENT

The AMPHENOL Poke “R" connector provides users
with a markedly improved MIL-C-5015-type connector.
Through the employment of the AMPHENOL-developed
Foke Home contact concept™, Poke "R" contacts are
crimped outside the connector, inspected and then

inserted. Contacts may be removed from the
connector at any time |qr’, eplacement or re-wiring.

The reliability of crlrrtn-w?ﬁ the sureness of inspection
and the speed of a&aeml,:.rj all measure the improvement
of Poke "R over standard MIL connectors.

Surpassing/MIL-C-5015, connectors also meet
the tough aﬂmude moisture resistance “"bucket"

test, Im::ﬁth&r respects, Poke "R" connectors
# are similar to MIL-C-5015 "R" types.

{4 ' 29 inserts in 3 shell styles are available
4 in the Poke "R" family. Catalog data is
£ available for your use.

a8, PATTNT 2,459,048

AMPH ENGL GNNECTOR DIVISION

+ CHICAGO 50, ILLINOIS
Amphenol/-Borg Electronics Corporation

1830 S. 54TH AVE.

MIL-C-5015-type
POKE “R"
CONNECTORS

WHO'S WHERE

In the Front Office

Harold J. Berry, a director of United
Aidrcraft Corp,, East Hartford, Conn., re-
1.1-]]|:|I'|i' Joseph P. Ripley, resigned. M.
Berry 15 excoutive vice p]‘i.-.tr.ln;n! and 2
director of Harriman Ripley & Co.

Richard M. Mock, a director of Digi-
tronics Corp., Albertson, N. Y. Mr, Mock
is chairman of the Execntive Committee of
Lear, Inc,

Wryle Laboratories, El Scegundo, Calif..
has clected the tollowing fm]' ;uhhtm]nl
directors: Harold E. l".:]gt:rtul:l, board chair-
man and vice president of LEdgerton,
Germeshausen & Grier, Inc; Richard W.
Jones, managing partner of Mitchum, Jones
& Templeton; Robert J. Garon, vice presi-
dent and general manager, and Elmer K.
Easton, vice ]'.nrw;id{'nt-ﬁr:ld engineermg and
contracts, Wyle Laboratones.

Nicholas Dvkstra, a director of NMcDon.
nell Aircraft Corp., St. Louis, Mo. Mr.
Divkstra 15 MeDonnell's  vice  president-
hnance.

Ralph F. Gow, a director of Mimature
Precision Bearings, Inc, Keene, N. 1L
Mr. Gow is president of Norton Co.

Lertoy C. Bower and Herbert A, Cohen,
directors of United Systems Corp., Wash-
ington, D. C. Mr. Bower is general
manager of Technology Instrument Cor-
poration of Acton, Mass. and Mr, Cohen is
manager of TIC's EI‘J;ILL Instrumentahon
l"}l:'u.h[:m

Edward H. DaCosta, president of Taylor

Fibre {:{J Norristown, Pa., =-|1u.l_-..{1m"
In]m M. Taylor, Jr., now board f]]ll.rlﬂclll

John A. Lafore, Jr., president of Kellett
Aireraft Corp., Willow Grove, Pa., and
Richard M. Hollingshead, Jr., board chair-
man,

John J. Roscia, a vice president and gen.
eral counsel, North American  Aviabion,
Inc., Los Angeles, Calif., and Gemnald B,
Braphy, senior counsel to the directors and
the president on special matters.

William A. Kerr, a vice 'pn*-.l.t]t.,nl‘ Bausch
& Lomb. Inc.. Rochester, N, Y. Mr. Kerr
conbinues as manager of the "'l.]ih.tﬁf} Prod-
ucts Division.

Dr. Maurice A. Meyer, vice president-
Adcole Corp., Cambridge, Mass,

August Nuut, vice president-engineenng
for special products, American Missile Prod-
Uets f._l;:l h]-‘. Los "kllf’l:_h:_'k Elhf

George B. Shaw, a vice president of ACE
Industries. Inc.  Mr. Shaw conbinucs as
gencral manager of the ACF Electronics I
vision, Riverdale, Md.

A. N. Kaufman, vice president- -manufac-
turing, Arnolt Corp.,, Warsaw, Ind., and
H. M. Henderson, vice president and gen-
eral sales manager.

Frank Nichol, executive vice president,
Houston Fearless Lurp Los Angeles, Calif.

Herbert A, Finke, vice |:|ruulu1'r and gen-
eral manager, Bomac Laboratories, Inc.,
Beverly, Mass.

Camille M. Shaar, Jr., head of Acrospace
{J]'J-L['II:IL:']]'- for the Defense Systems Divi-
sions of General Motors Corp., Santa Bar-
bara, Calf.

Col. Thomas W. Cooke, commander of
Redstone Arsenal, Ala,

(Continued on page 100)
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‘INDUSTRY OBSERVER

b '\mnng techniques Air Force Ballistic Missile Division is considering for
use in Project Vela control posts for detecting nuclear explosions in space
are very low frequency pulses, visible hght, backscatter from radar, cosmic
noise and absorption and fluorescence in the atmosphere.

» Investigation of basic design requirements of a manned spacecraft capable
of retuming to carth after a soft lunar landing is planned by NASA’s Mar-
shall Space Flight Center. The analysis will stress weight, size and lunax
launch thrust requirements.

» Third and fourth Tiros satellites will carry two wideangle television
cameras instead of the ecombination of a wide-angle and a narrow-angle
camera in Tiros I11. All other equipment will be the same as in Tiros 1L
NASA savs the narrow-angle camera has been eliminated becanse meteorolo-
gists feel thu can get more useful data with the two wide-angle svstems.

» Convair-I't. Worth will test the effects of nuclear radiation on four types
of metal at —423F, approximately the temperature of stored liquid hy -l:lmt-{ )
which will be the uﬂrlu.mﬂr fluid for nuclear rocket propulsion ‘“iﬂ.‘ﬂh hm
stainless steel alloys, a tit.mmm alloy and an aluminum alloy will be used

in the tests.

» Navy Bureau of Weapons is developing the Mark 46 anti-submarine tor-
pedo to advance the speed limit to 500 kt. for air launching these weapons.
Mark 46 is decelerated by a parachute, which detaches before the torpedo
hits the water. Prototvpes have been flight tested in drops over both water
and land to check parachute performance and aerodynamic and hydro-
dynamic characternistics.

» Techniques for improving survivability of tactical strike aircraft, such as
the Republic F-105, will be evaluated by Air Force in its analysis of penetra-
tion aid proposals submitted by about 15 companies in a competition for
two study contracts.

» Raythcon will test diffraction angles and penetration abilitics of various
radio frequencies under Air Research and Development Command's Project
Cozi, for communications zone indicator. Navy has been conducting simi-
lar tests in the verv low frequency range with a piggyv-back experiment
attached to Transit ITIB.

> Bell Helicopter is negotiating with NASA for conversion of its XV-3 tilt-
rotor VTOL/STOL testbed to turbine power, with the Lycoming T53
replacing the current Pratt & Whitney R985 piston engine. The turbine-
powered XV-3 |:-mh.1hh would provide ""*-‘i":n'\. with research data for use in
the tri-service VIT'OL program (AW Feb. 27, p. 33).

» Ballistic Missile Division is expected to choose a contractor sometime
after April for outfitting three ships with optical and radar tracking equip-
ment and communications oear for Atlantic Missile Range. ghi'h will
analvze signatures of re-entering ballistic missiles, along with regular tracking
duties. Bidding companies include Aerojet, Leneral Dynamics, Alpha Corp.,
RCA, Sperry !f_*_x roscope and Space Technology L aboratories.

= NASA Lewis Research Center's ion accelerator has been operated 10 hr.
to date, using mercury vapor as the working gas. A laboratory model of a
system that could be used as an electric space engine, the accelerator devel-
opes (.01 1b. of thrust, or 2.3 hp., with an estimated efficiency of 877%.

» Orbiting solar observatory (OSO), scheduled to be launched by NASA
next month with a Delta vehicle, will wei igh 413 1b. The observatory's
stabilizing incrtia wheels will spin at 30 rpm., Cand its solar cells will generate

728 watts.

» Columbia University's Hudson Laboratory is contributing to development
of new data processing techniques for Navy's Artemis active sonar anti-
submarine warfare system.




To recall a bullet 12,000 miles away

requires Motorola systems reliability

A THE B-70 MA&TC major system
. /' management contract places in the hands
T ! ofa single contractor, Motorola, an
! unprecedented responsibility : positive recall
/ of a Mach 3, nuclear deterrent force, At
' speeds over 2,000 mph — faster than a rifle
/ bullet—crew and aireraft safety, as well
’ as mission success, demand integration of
M myriad electronic functions with simplified

' controls and displays. s The integrated

M&TC system ineludes the functions of world-
wide command communications (LRR) linked
to the SAC Command Network; line-of-sight,

short-range communications (SRR); improved
tactical air navigational aids (TACAN);
air-by-air IFF; air-by-ground IFF; aerospace
ground support equipment (AGE); air-to-air
rendezvous equipment; instrument landing
system (ILS); and crew intercommunications.
1w Motorola’s role as a major electronic
system contractor for the B-70 Valkyrie's
Mission and Traffic Control typifies its
systems management capabilities. Detailed
information is available on request.

Military Electronics Division MOTOROLA

20

4
!

Qualified technical personnel
are invited to apply

CHICAGO 51, lilinois, 1450 North Cicergo Avenue
SCOTTSDALE, Arizona, B201 East Mc Dowell Road
RIVERSIDE, Callfernia, 8330 |Indiana Avenueg

Progress Payments

Space Probe Blunted

Life Sciences Review

AVIATION WEEK, March 20, 1961

_ —— Washington Roundup

Defense Department now will make full progress payments on cost-plus-fixed-fee
contracts, eliminating the 807% ceiling imposed in 1957 by the Eisenhower Admin-
istration. The new rule will applv to all future contracts, and present contractors can
start getting the 20%  formerly withheld if thev are willing to renegotiate their fees.
Defense estimates that 5175 million could be released if contractors take this step.

Pentagon apparently made the change last week to beat Congress. There was a
strong chance the change would be wntten mto law 1if Defense didn't move fast.

Cost reduction and procurement simplification were the official reasons given for
the switch. The rule was a hangover from the 1957 economy drive in which then-
Defense Secretary Charles Wilson imposed  stringent liits on progress  pavments.
These were eased somewhat when his suceessor, Neill MceElrov, set the S07% ceiling.
Now Defense savs it wants to eliminate the extra cost of interest, incurred from industry
borrowing to finance the 20% withheld, which 1s considered i setting a contract fee.

Progress pavment ceiling was rescinded by Deputy Defense Secretary Roswell Gil-
patric, another of the many signs of the mfluential role Defense Scerctary Robert §.
McNamara is permitting Gilpatric to establish for himself in the Pentagon.

This influential role is further emphasized in the McNamara memorandum giving
the Air Force primaryv responsibility for mmlitary space programs. It save “the Deputy
Secretarv and [ decided to make the move, and it uses the term “we™ mn explaining
the decision.

Gilpatric also issued the order to the services last week to increase defense con-
tracting to small busmess. Goal s to increase Fiscal 1962 small business contracting
109 over the $3.4 billion n Fiscal 1960,

Scope of the House space committee investigation of the Defense order giving
major space responsibility to USAF has been narrowed to the cffect of the directive
on National Acronautics and Space Administration. The onginal aim was to explore
the total cffect of the directive.

A shortage of top Defense ofhcials developed when the committee began to invite
witnesses to testifv. Deputy Defense Secretary Gilpatnie agreed to appear and explain
the move. but a rash of traveling kept other top ofhicials from accepting, leaving the
committee with a roster of second cchelon defense witnesses.

Strong pressures apparently were brought to bear, both on the committee and on
Pentagon officials, to avoid a controversial probe. Committee Chairman Overton Brooks
considered issuing subpoenas to ensure a response from the top ofhcals the group
wanted to question.

White House is increasingly emphasizing international air transportation, and
commercial aviation may become a prime foreign policy tool.  The Administration
feels that subsidy should be provided where necessary to support more extensive
U. S. airline operations, particularly in remote areas where service is limited.  Afriea
probably will be the first target in this cfort.

Top NASA officials conducted a review of the agency’s controversial life sciences
research plans late last week to prepare for some hard questioning on the subject when
the House space committee resumes hearings Mar. 22, The review was made by
NASA's Administrator James Webb, Deputy Administrator Dr. Hugh Drvden, Associ-
ate Administrator Robert Seamans and Life Sciences Director Clark Randt.

Space agency contends it won't duplicate other life sciences work and that the
services will be satished with the pattern that cventuallv emerges. NASA savs it plans
to continue to call on military groups for assistance in its space medicine programs.

Major reoganization of the office of defense director of research and enginecring
is complete. Armyv Lt. Gen. William P. Ennis is the new assistant director for the
Weapons Systems Evaluation Group. John B. Macauley is special assistant for for-
eign programs and Alvin G. Waggoner is special assistant for space.

Non-profit organizations connected with the Defense Department will explain their
practices and policies to two House committees next month.  House Armed Services
Special Inveshigations Subcommittee, headed by Rep. F. Edward Hebert, will review
nonprofit firms handling Defense research and development. House space committee
will question all groups of this tvpe doing business with the government.

President Kennedy said last week that he is looking into the disparity between
salarics paid scientific personnel by non-profit organizations and those paid comparable

civil service personnel. But he refused to take a stand on the issue.
—Washington Staft
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Apollo, Large Booster Acceleration Due

Dryden outlines shifts in Fiscal 1962 programs;
NASA assures Congress of no major budget change.

By Edward H. Kolcum

Washington—President Kennedy's space advisers will recommend substan-
tial acceleration of manned space flight and large booster projects as the

major changes in the Iiscal
Admimstration.

1962 program submitted bv the Eisenhower

Pattern of a shift in project emphasis became apparent last week as Dr.

Hugzh L.

Drvden told the House Committee on Science and Astronautics

that he does not agree with the “rate and scale” proposed by the Eisenhower

budget for the man-in-space program.

Dr. Drvden, deputy administrator of

the National Acronautics and Space Administration, said President Kennedy's
views must be determimed before NASA can present its revised program to

Congress.

But Drvden made it clear that his primary recommendations will

be more funds for large booster development and for Project Apollo.

Both Dr. Drvden and NASA Admin-
istrator James E. Webb were careful,
however, to tell the committee as it
began  NASA  authorization hearings
that their total Fiscal 1962 monev re-
quests will not vary a great deal from
the S1.12 billion in Hm Eisenhower
budget (AW Mar. 6, p. 28).

"\‘U’ ebb opened the H:‘ib*‘u authoriza-
tion hearings by saving the Eisenhower
budget requests will hrE:r.'h remain the
same, and m]l be the foundation for
the 1gﬂnf,!.5 program. “T believe we
can find a way to present the results of
OUr review . to fit in closely with
the program fnr the previons budget,”
he said,

Dr. Drvden believes revisions “will

constst manly of changes of El'l'i]llh.-lﬁlh
and levels of fundmg of projects.

Top NASA staff review began last
Thursday on all major programs, and
Webb said he plans to give the com-
mittee an indication of 1.'hL direction of
the review with “perhaps an ofheial
communication from the President”
during the authorization heanngs.

Booster development funds for ad-
vanced propulsion systems i the Eisen-
|'HJ"|.'|.LI' budget total $68.7 million for
liquids, 524 million for nuoclear, and
$3.1 million for solid rockets. Maj.
Gen. Don R, Ostrander, NASA launch
vehicles chief, said he would lhike to
have the sohid and hiquid funds each

launch vehicle summary,

national launch vehicle program.

consideration.
both civilian and military requirements.

NASA, Defense to Confer on Space Projects

Washington—Defense Department and National Acronautics and Space Admin-
istration have an agreement which prohibits either from starting development of a
new space propulsion system without the written concnrrence of the other.

The azreement, signed late last month by Deputy Defense Secretary Roswell Gil-
patric and NASA Administrator James E. Webb, followed a highly critical report
issued in January by the Honse space committee on the reputed booster controversy
between NASA and the Air Force (AW Jan. 23, p. 33).

Preceding the agreement by a few days was development by the two agencies
of a National Launch Vehicle Summuary, a secret document containing character-
istics of all existing and potential vehicles and concepts.
at demonstrating cooperation to stem charges of controversy is now heing prepared
on rocket engines. The engine snmmary is expected to be similar in scope to the

The Gilpatric-Webb agreement provides that when one ageney plans a new
vehicle development project, start of the project must await written acknowledgement
by the other that the new development is consistent with the objectives of the

Third document aimed

Maj. Gen. Don R. Ostrander, NASA linnch vehicle director, said the agreement
does not give veto power to either NASA or the military on initiation of a launch
vehicle program, but rather ensures that both are fully informed of programs under
Whenever possible, he said, development will be planned to mect

The vehicle and engine summaries come from the launch vehicle panel of the
Aeronautics and Astronautics Coordination Board, composed of both military and
NASA members with Ostrander as chairman.
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increased by $15 million (see p. 30).

Apollo funding level of $29.5 million
reflects an extremcly caubious attitude
by the EFisenhower Administration on
post-Mercury  manned  space  flight
plans. The total was a little more than
half of the amount NASA fecls i
needs to get the Apollo program off to
a fast start.

Within the framework of the Eisen-
hower budget, NASA can lower the pri-
oritics of some of its rescarch programs
m order to accclerate boosters and
Apollo, or the agency can schedule its
funding in anticipation of an immedi-
ate request for supplemental Fiscal
1962 funds.

Just as NASA has made its recoms-
mendation pattern  clear, the louse
space commmttee has been clear i its
hearings that it wants booster, commu-
nications, weather, basic sciences and
planetarv  exploration  programs  ad-
vanced. This essentially leaves  the
agency without anv low-prioritv  proj-
ccts.

The authorization hearings  began
last week, then were recessed until Mar.
22 because of other committee busi-
ness, including a hearing on the De-
fense  Department {’ll]‘-':'LtnE w.-.lgmng
the bulk of the militarv space mission
to the Air Force (AW Mar. 6, p. 26).

NASA last week also cleared its Fis-
cal 1961 supplemental request in a bricf
appearance before the Senate Appro-
priations Committee. The original re-
quest of 549.6 million was cut to 549
million by the House Appropriations
Committee, and this amount was ap-
proved by the House Mar. 7. NASA
15 authonzed to use up to $500,000 of
rescarch funds for travel.

Projects covered by the supplemental
include communications satellites, 524
million: Centaur vehicle, $16.2 million;
Mariner long leadtime components, $5
million; nuclear engine technology,
$2.6 million, and Scout vehicle, K
million,

At the authorization hearings, Abe
Silverstein, director of NASA space
flight programs, discussed these agency
projects:

e Atlas Able failure Sept. 25 was caused
by a hydraulic failure in a servo unit.
This prompted a question by the com-
mittee on the possibility of penalizing
contractors when a failure 15 traced to
negligence, carelessness or design fail-
urcs. Cost of the Sept. 25 and Dec. 15
Atlas Able fmlures was set at $20
miillion.

o Communications satellites: The only
common carners which have expressed
interest in a commercial system  are
American  Telephone and  Telegraph

and International '['u'lt:plmnr_' and Tele-
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graph, although many companics other
than common carriers have approached
NASA on the project. Among them
are General Electrie, Westinghouse and
Philco. Chairman  Overton  Brooks
(D.-La.) said the House spiace com-
mittee will hold three days of hearings
on the communications satclhite pro-
gram next month.

e Centaur development vehicles  will
carry multiple pavloads in their test
shots. Among them will be two pack-
ages similar to the §-3 energetic par-
ticles satellite, which will be carried
by Centaur into a stationary orbit.

e Ranger program, to last 14 months
and include five launches, will cost
S100 million,

e Value of the scientific program 15
shown in Vanguard I, launched three
vears ago and shll transmitting, which
has “provided as much information as
any satellite launched to date™ on the
shape of the carth and cffeet of the
shape on orbits; Pioneer V, called the
outstanding cxample of planctary ex-
ploration carried out by any nahon,
which successfully accomplished what
the Soviets set out to do with thewr
Venus probe, and Echo 1, still able
to reflect signals even though its sur-
face area has decreased by 25%.

Silverstein pointed out that the Tiros
ITT weather satellite will be Taunched
during the hurricane season.  This
should help in determining the value of
weather satellites 1n l::mgrmgf. fore-
casting and its effect on reducing storm
damage.

Dr. Robert C. Seamans. associate
NASA administrator, supported carhier
testimony maintaining that NASA and
the Air Force have a rclk |tmn~.h:p s
closc to 100% as possible,”” Respond-
ing to a question on whether the Air
IF'orce is withholding information from
NASA on the USAF Discoverer pro-
gram, Scamans said that because he
is on the Air Force Scientihe Advisory
Board, NASA is fullv acquainted with
Discoverer.

In his testimony at the conunittee’s
propulsion hearings. Gen. Ostrander
said NASA and Defense maintan the
closest and best coordination and rela-
tions in propulsion and launch vehicles
that h:: has ever observed i any pro-
aram, “‘contrary to the many recent
reports in the press and elsewhere.”

At the same hearings, Dr. Wernher
von Braun, director of NASA's Marshall
Space Flight Center, said the ageney
wants to bring the cost of {:r‘mtmg

cach pound of pavload down to S25-
550 per 1b.,, compared with the present
cost of 51{] 000-5100,000 per 1b. Iirst
eencration costs ranged from 5300,000-
S1 million for each pound of orbital
pavioad. Cost of a manned lunar mis-
sion could be cut from %30 million to
S600.000 with recoverable boosters, he

saicl.
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Subpoenaed Lightplane Builders
Surprised by Justice Dept. Action

Spokesmen for major U, S, business
and untility aircraft manufacturers ex-
pressed  “complete  surprise” at  sub-
poenas obtained by the Justice Depart-
ment's Anti-Trust Division, directing
them to appear before a federal grand
jury of the U.S. District Court, Wich-
ita, Kans., on Apr. 4th and make avail-
able n_n:,nr{]h covering meetings and
pricing schedules.

The subpoenas directed that the
cight um!rc_hm_n served furnish the
ﬂrmL] jury corporate records of all dis-
tribution and sales activ ities, records of
all purchases from suppliers and copies
of -.11! corporate and financial records
covering the period 1946 to the pres-
ent.  Named were Piper Aircraft Corp,,
l.ock Haven, Pa; Aero Commander,
Inc., Oklahoma Citv, Okla.: Tavlor-
craft, Inc,, Conway, Pa.; Mooney Air-
craft, Inc., Kerrville, Tex.; Meyers Air-
craft Co., Tecumsch, Mich.: Call Air,
Inc., Afton, Wvo.; Cessna Aircraft Co.,
Wichita, Kans., and Beech Aircraft
Corp., Wichita, Kans.

The Business Aircraft Manufacturer’s

Association, the Acrospace Industries
Assn.'s utility plane council, indicated

that it was in no wav involved in the
action, A spokesman for the coungil
stated that, to his knowledge, U.S.
light-aircraft manufacturers have never
before been subpoenaed or indicted in
anti-trust actions,

The grand jury also is interested 1n
obtaining documentation from the sub-
|‘.lm_nl|.’_d parties regarding any commun-
ications passing between  them  and
any  competitors and relating to anv
mu.tmn of two or more manufacturers
or ﬁupp]u.r‘-. of light-aircraft. In addi-
tion, it wants copies of suggested list
prices and schedules of discounts to
distributors and dealers of their prod-
ucts,

Business aircraft industry spokesmen
professed no knowledge of anv com-
plaints of alleged wmalpractices that
might indicate the Justice Depart-
ment's plans. Thev point out that
thev have not vet been cited for any
alleged violations, if such exist, or any
actions that might make them hable for
prasecution, "'ﬁ.i. drmt‘ know what
they are looking for,” one executive
told Aviarion Werk, and he suggested
that perhaps this is merely p.lrt of a
routine investigation that the Depart-
ment of Justice is making of this scg-
ment of the aviation industry, He
pointed out that no one should feel
that the action reflects on the indus-
try, since a government agency 15 ex-
creising a right it has to conduct
routine mveskigabions.

Beech Aircraft Corp. Executive Vice
President Frank E. Hedrick noted that
the company is giving priority to the
accumulation  of requested  informa-
tional matenals and said that he be-
heves that this extensive rescarch of its
aperations will provide “proper and
vithid evidence of Beecheraft's success-
ful endeavors i building a worldwide
marketing  orgamization  whose  sales
mereased 750% m the past decade,”

“We believe also that our records
will clearly indicate our own frecly
competitive position and  policies  as
part of an industry that has grown
;|:|-];:-1'-[:|"-.mntLh eight times larger in the
past decade,” he “added.

Unmanned Redstone Test

Washington—National Acronautics |
and Space Administration has decided to
fly another vnmanned capsule on 2
Redstone to qualify the booster’s liguid
oxygen regulator control system  betore
attempting a manned ballistic Right
the Mercury program.

Data from the MR-3 booster test, to
be made within three weeks, and from
a Little Joe high dvonamic pressure abort
will be assessed before a final decision
is made on timing for the frst manned
Redstone Jaunch.

Third Mercurv-Redstone launch  will
be a test of modifications to the thrust
regulator system which caused the boos-
ter in the second Redstone test to fiv
with a fullv-open throttle, overshooting
the planned impact point by 130 m. |
(AW Feb, 6, p. 26).

Pavload will be a full scale boilerplate
madel, built by Langley Research Cen-
ter and flown previously in one of the
early Little Joe tests, There will be
no booster-capsule separation program,
and no recovery attempt. The dummy
capsule will contain a pilot escape tower I
50 that the payload will duplicate the
production capsule weight, center of
eravity and flight dyvnamics characteris-
| hes.

NASA plimned to fly McDonnell Air-
craft Corp, production capsule No. 14 as
pavload of Little Joe VI to test opera-
tion of the pilot cscape system umder |
niaximum  dvnamie loads. Similar abort
tests of the cscape ‘ﬂS‘tUII were made
Nov. 4, 1959, and }Hn . 1960 using
Little Joe and boilerplk lti:' Lapsulc §Y§-
tems, Little Joe VI was designed to
repeat the mission of Little Joe V' (AW |
Nov. 14, p. 34), by subjecting a produc-
tion capsule system to these loads, which
could be encountered during an abort
early in the boost phase.
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LOCKHEED $5-476L TRANSPORT, which the company calls the Super Hercules, has a full-width fuselage loading ramp to expedite move
ment of bulky cargo and an aerial delivery system that permits dropping cargo in flight.

Lockheed Wins Cargo Jet Competition

By David H, Hoffman

Washington — Lockheed Aiarcraft
Corp. last week won the design com-
etibion to build a  workhorse air-
}I:'L'Ig[lh_'l' that is intended ultimately to
modernize the Military Air Transport
Service fleet and cut the cost of carry-
|]'||!'.I' C,“"llll'l“.l!'l'.'l || Ci |E".-"|I

The new SSA476L transport, called
the Super Hercules by Lockheed, 15 ex
pected to blur the distinction between
strategic and tactical airlift after it be-
comes operational i Jate 1964 or early
1965, This 1s because the high-wing,
turbofan-powered freighter will mmlnm
the features of r-.hnwh short-range
troog -.ﬂl’:"ril'lg ll’l]'l‘-.]h#:ll‘l‘-., siich as 1|||:_-
Lockheed C-130-A, with the large load-
carrving abihity of aircraft in the Doug-
las C-124 category.

The White House took the unusual
step of announcing the contract award
itself, citing the “large number of press
quenes’
also was an apparent attempt to demon-
strate that the new Admimistration in-
tends  to move swiftly on  technical
decisions, The compehtion was com-
pleted so quickly that manv significant
details—such as the choice of engines-
were still under  discussion m the
Pentagon after the announcement was
made.

White House and Defense Depart-
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15 1ts reason. But the move

ment estimate that the S5-476L develop-
ment program will cost approximately
§1 billion. Current plans call for pro-
duction of 132 aircraft, but the trans-
port 15 to be compatible with airling
requircments, and commercial orders
also are expected.

Federal Aviation Agency and some
of the airlines -.'.Hﬂl}l:.rii'ti.l with the Adr
l'orce in preparing specihcations  for

SS5-476L, and FAA wmonitored the
]:-h:rii,'(,'l 1]Ii“1lf-.:’||| the selection of Lock-
heed as the contractor. The company
will conform to both USATI" and FAA
standards to make sure the transport
will be ehgible for certification under
Civil Air Ilurtﬂ itions transport category.,
The 476L transport, as :|L=-._'I1ltr.] I
|.1]L']~'.]1LL{I m response t0 Aar Foree's
Speeific . Operational  Requirement
(SOR) 182, will be able to:
® Haul a 60.000-1b. pavload as far as
3,000 naut, mi, or a 20,000-1b, pavioad
up to 3,500 naut. mi. while cruising
at atrspeeds between 4440 and 500 mph.
Thus, the aircraft is to be capable of
nonstop Hight across either the Atlantic
or Pacthe Oceans, depending on ats
takcoft pavload.
® Operate from 6,000-ft. runways at
maximum takeoff and landing mlc'hh
At its top weight of 155,000 ”} |,4JL1~
heed’s new C-130E Hercules will re-

quire a 5,860-ft. runway for a standard
dav takcoff. With 140 additional feet,

It will be powered by turbofans.

the same runway could accommodate a

Super Hercules weighing  close  to

315,000 1b.

e Slow to an airspeed of 120 kt. or less
to discharge paratroops and heavy
equipment. Air Force acquisition of
476L transports with air drop capability
mav fundamentally reshape the wartime
missions assigned to MATS and to
Tactical Air Command.

Low Bidder

The “White House reported that
Lockheed was “substantally the lowest
bidder” in a competition with Douglas,
Convair and Bocing, These four manu-
facturers concluded oral i)fL'ﬁL'HE:il’iH!h
hefore an Aar FForce source selechion
committee on Jan. 27.

In the current fscal vear, $30 million
has been appropnated for SOR 182
I'he proposed Fiscal 1962 budget n-
cludes a request for an addition: LI SO8
million to be used to continue the
project.

When Lockheed designed the air-
craft to perform the SOR 182 mission,
its  engineers  conservatively  assumoed
that ]:nu'L-:]:Imh with a  mmimum
thrust output of 18,000 1b. would be
mstalled on the aircraft. This assump-
tion apparently rules out all supplers
except General Electric and Pratt &
Whitney in Air Foree selection of an
engine,
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General Electric’s lone entry in the
engine selection contest was the MI-
239C-3, an aft-fan powerplant that 1s
based on the CJ-805-23 and which the
company says was designed specifically
for the SOR 182 requirement. Wit
a thrust output cstimated at 23,500
Ib., the MF239C-3 could undergo
flicht test in less than two vears and
complete all requirements for Federal
Aviation Agency certthcation in mid-
1963, General Ilectric believes.

hhh,n] of banking on a single engine,
Pratt & Whitney anmnth,r] a series of
proposals for advanced turbofan designs
ranging from the 18.000-1b. thrust
IT3D-3, which will be installed on
some commercial Dounglas DC-58s this

summer, to a model reportedly develop-
ing 24,000 1b. thrust.

Development Schedules

Development timetable for the more
powerful Pratt & Whitnev  engines
probably ]'JITIIL]L..H that of the MIT239
C-3, but the JT3D-3 could be available
long before the hArst Lockheed air-
freighter is readv to accommodate it,
avonding  anyv  possible  slowdown in
5.‘*;-4_!':]. fhuirqnmnl and eliminating
{1-1'1'L']H]‘.IIH[.I:‘|[’ costs of a new Lnﬂ'm-i.
These factors weigh in favor of the
Pratt & Whitney ﬁnut'r[ﬂ;nl’r-

But legislative pressure to spread the
liree 476L budeget among a great many
contractors and subcontractors was evi-
dent last week, Sen. Kenneth B. Keat-
mg (R.-N. Y.) last week urged Air Force
“to keep a close watch” on subcon
tracts awarded by Lockheed under the
S5476L program and to define just
how much control would be excrcised
aver Lockheed's freedom of choice.

The orginal proposal drafted In
Lockheed promised that about 617
nf the total contract would be subecon-
tracted.  Department of Defense  re-
ported that “at least 50% " would he
subcontracted. In comparison, Lock-
heed subcontracts abount 305 of the
work involved in producing C-150 se-
rics aircratt.

Also, President Kennedvy said  last
week that the Defense Department
has been ordered to increase contract-
mg to small business, including research
amdl development work.

Final Dimensions

Although the final dimensions and
performance specifications of the Super
Hercules may be modihed by Air Foree,
the aireraft as designed by Lockheed
las a 160-ft. wing span and a length
of 150 ft. A 20% growth potential
has been designed into its fuselage, and
if this potential is exercised, a corre-
spondingly increased payload probably
conld be carried.

Basic acrodynamic design and weight
mdicate that with ]'_:nu[q';] ints in the
15.000-1b.-thrust category, the transport
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USAF Plans Additional Anti-ICBM Studies

Air Force is contemplating additional study contracts to back up three parallel
study programs of satellite-borne anti-ballistic missile systems which are soon to be
funded by Acraspace Corp. (AW Feb. 6, p. 34).

The satellite-borne anti-ICBM  studies, several of which have been partially sup-
ported by the Advoneed Research Projects Agency in the past two vears, are gener-
ally known as Bambi (ballistic missile boost intercept). Additional studies will inclnde: |
® Bambi control center—Air Force’s Command and Control Development Division
will ask for industry proposals on a study of control center requirements as soon as
Aerospace Corp, selects what will likely be three winners of an industry competition
tor parallel Bambi system  studies. Companies awarded Acrospace anti-ICBNI
contracts will not be permitted to bid on the Bambi control center because Air Force |
does not want the same organization handling both the control center and a svstem
studv. The reason is that a central contractor would have access to Bambi studics as
they are in progress, creating the possibility that a Bambi systems contractor, were
he also performing the center study, would be monitoring his competitor’s activities.
¢ Countermeasures—Industry proposals for an Air Foree contract to study counter-
measures which may be needed to assist in destroving enemy ballistic missiles while
they are still in their boost phases are due Mar, 29 at the Ballistic Missile Division.
The winning bidder will be expected to analyze observable phenomena emitted by
ballistic missiles during boost and then establish a systems concept for conntermeas-
ures using state-of-the-art techniques to counter the threat.

—

piobably  could maintan Mach 0.73
cruise at altitude. If thrust output per
engine were boosted to 23-24.000 b,
the aircraft could cruse cconomically
at between Mach 0.81 and 0.83, shar-
g this speed regime wath  current
commercial transports.

The aircraft will be built at Lock-
heed's Georgia Division, where em-
ployment has fallen from a prak of
20,000 in 1957 to about 10,200 and
was scheduled to drop to 9,000 bs
mid-1963, The 55-476L program will
reverse this trond.

Scout Will Launch
Rt‘-l‘,llll'}' Experiment

Washington—I"ive-stage Scout launch
vehiele will be flown to studv re-entn
phenomena at velocitics up to 28,000
fps, in one of the next four vehiele de-
1.[]131'!I||L|‘||f liunches from Wallops 1s-
land,

Pax 'r'rr.ul will contain a 17-in. sehid
spherical motor which will be drven
into the atmosphere at an altitude of
250,000 ft. to simulate the high re-entny
velocity of a return from inf Lr]:u]mH Ty
Aizht. The spherical motor will be
the combination fifth stage and pavload.

In the clevator-type launch technique
sitmlar to the earlier Tratlblazer hrings,
the hrst two stages will carrv the pay-
lnad to altitude, and the last three
stages will bhe fred after the vehicle has
nosed over,

Scout development program has been
mereased from six to eight thights, and
National Acronantics and Space Ad-
ministration and the Navy last week
signed a contract with Hercules-Alle-
gany Ballistics Laboratory to improve
the third and fourth stages of the stand-
ard vehicle propulsion svstem.

Fhe 51.35-mallion contract calls for
tU% more pavioad capabilitv for the
svstem by using advanced Polaris and
Minuteman propellants in the upper
stage L wines,  Advanced third stase
ABI, 254 engine will use the same casc,
an t]u fourth stage ABL 248 case will
be lengthened to accommodate more
propellant. Both stages will be heavier
because of improved methods of pro-
pellant packing developed for the solid
fuel weapon systems,

Iixisting Scout performance is a 150
Ih. satellite in a 300-mi. orbit, or a 40
Ib, probe to 8.000 mi. Advanced mo-
tors will raise the satellite capability to
200-250 1b., probe waght to 635-75 1b.

\dvanced motor :humpnunt will I
funded jointly by NASA and the Nawv
NASA's portion of the funds arc

m the Fiseal 1961 supplemental request,

NASA Awards Studies
Of Large Boosters

Washmngton—Contracts to studv the
maost promising approaches to economi

cal large liunch vehicles, with booster
+I|.u,r~ of G-12 nullion lb.., have been
awarded to Lockheed Aireraft Corp..
North American Aviation and General
Dvnamics’ Convair Division,

I'he National Acronauties and Space
Administmition studies will inelude con-
sideration of solid, lhiquid, hvbnd and
nuclear rocket engines and of uncon-
ventional methods of construction (AW
Dee, 12, p. 27), Other considerations
are to include parallel and tandem
staging: pump-fed and pressure-fed sys-
tems; large oxvgen-hvdrogen  boosters
and vehicle recovery.,

Convair contract is for $130.000,
Lockheed for $136.740 and North
American for $160,000,
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Price Group Will Fight to Save

GE Direct-Cycle

By Katherine Johnsen

Washington—Joint Congressional
Atomic Energy Subcommittee last week
promised what appeared to be a losing
fight to keep ahve General Electric’s
direct-cvcle aircraft nuclear propulsion
]]I’ﬂgﬂll’ll.

After an executive session, Rep.
Melvin Price (D.-111.), chairman of the
subcommittee, stated that Department
of Defense has flatly refused to support
an increase i the Eisenhower Admini-
stration’s aircraft nuclear propulsion
(ANP) budget so that research and
development could proceed on both
the GE direct-cvele approach and the
indirect-cycle approach of the Pratt &
Whitney Division of United Aircraft
Corp. This totaled $68 million—less
than half the $150-million-a-vear level
at which the program has been
sustained over the past several years.
The Eisenhower budget also directed
that a selection be made between the
two approaches (AW Jan. 23, p. 18).

In addition, Price said that Defense
Department  furnished criteria  that
“leans” in favor of the Pratt & Whitney
project 1In girin; Atomic Energy
Commission standards to weigh
evaluating nuclear engine development.

Price viewed Defense Department’s
position on the ANP budget and the
engine criteria as “'passing the buck”
to AEC to make a selection in favor
of the indirect-cvcle project.

Subcommittee sources said that Dr.
Herbert York, the outgoing director of
defense research and engineering, 1s
primarily  responsible  for  Defense
Department’s position,

Air Force and Atomic Energy Com-
mission have supported continuation of
both the direct and indirect cvele
approaches on the grounds that a
proper technical selection between the
two cannot be made until development
has progressed further. This has also
been the position of the Price sub-
committee.

Dr. Glenn T. Seaborg, AEC’s new
chairman, reportedly leans toward Dr.
York's position that continuation of
only the indirect-cyele project s
aclvisable.

[f a selection must be made, Rep.
Price said he would favor the direct-
cvele project because it 1s further ad-
vanced and has promise of carly Hight.

General Electric has proposed to Air
Force and AEC that its direct-cvele
nuclear engine be placed in a modihed
B-52 to test it in flight by 1963.

With the indirect-cvele project, he
commented, “there 15 a  question
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whether we will ever have a nuclear-
powered plane in the air.” He said
he considered it possible, but not
likely, that under the present circums-
stances AEC would select the direct-
cycle over the indirect-cycle project. In
view of the subcommittee's position,
Price anticipated that a hnal decision
will be made bv President Kennedy.

The key witnesses at last wecek's
exccuhive  session were  Roswell L.
Gilpatrie, deputy sceretary of defense;
Robert E. Wilson, AEC commussioner,
and John H. Rubel, deputy director
of defense research and cnginecring.
Dr. York declined the subcommittee’s
request to testify, and Rubel was his
substitute,

In his letter imviting Gilpatric to
testity, Rep. Price observed:

The Atomic Energy Commission
“did not participate in the develop-
ment of the critenna [for the nuclear
engine| nor were the critenia submitted
to the Commission for approval or con-
currence prior to issuance . . . neither
the AEC nor the principal contractors
engaged in the ANP program had made
evaluations of the eveles presently under

development relative to the eniteria. .. "
“Serious questions were raised’” at
previons closed-door  subcommittee

sessions, Price told Gilpatric, “as to
the adequacy of certain nf the criteria,
particularly as to shielding and core hife,
and as to whether the effect of the
criteria was to ‘rig’ the decision in
favor of the cvele preferred by the
I‘}E}D.

“As [ have stated mm mv previous
letters, 1 have been greatly disturbed
with the poor management which has
been provided for the ANP program.”

The Price subcommittee’'s position is
countered on the congressional front by
strong opposition to  the direct-cyele
project in the House "L]Jprnprntmns
Committee, which controls funds for
the program.

New Production Post
Created by Defense

Washington—James N, Davis, vice
president of Bell Acrosvstems Co., was
appointed last week as deuh assistant
secretary of defense for production and
management.

The newly created post will concen-
trate on formulating decisions in regard
to production lead time for w [‘mel
svstems., Davis has held a 1.1nLt\ of
industry and government posts in man-
agement and research, including a term
from 1951 to 1954 as special assistant

for research and development to the
undersecretary  of the Army.

Meanwhile, appointments to two
other defense posts were being delayed,
apparently by political endorsement,
security clearance and White House
administrative programs,

Joseph 8. Imirie, vice president of th
Carborundum Co., who 15 slated to lw
assistant sccretary of the Air Force for
materiel is one (AW Mar. 13, p. 307).
The other is Brockwav MceMillan,
director of mulitary research for Bell
Telephone Laboratories, who has been
picked to be assistant secretary of the
Air Force for research and development.

John H. Dillon, a career Navy
employe, was nominated last week to
be assistant secretary of the Navy for
financial management.

Anti-Satellite Potential
Claimed for Nike Zeus

Washington—Nike Zeus anti-ICBM
misstle could with minor modification,
become an antisatellite weapon effec-
tive to 200 mi,, and with major modi-
hications could extend its effectiveness
to 1,200 mi., according to Brig. Gen.
David C. Lewis, Army director of spe-
cial we apons di’."l.[_l[]]]m{i'nl;

With “normal™ develo ‘!JII‘I{'I'IE fund-
ing and emphasis, the 1,200-mi. capa-
bility could be achieved by 1967, Lewis
said at a panel discussion on military
applications in space at the annual
nm::h'ng of the National Rocket Club.

Navy's Transit navigation satellite
will have an operational accuracy ca-
pability of 200-500 vd., Rear Adm.
Ilmmu I". Connolly, assistant chief,
Burcau of Naval Weapons for the Pa-
cific Missile Range and Astronautics,
said during the panel session.

Cunmﬂh said that, m quantity pro-
duction, shipboard Transit receiving

system could be installed in a tramp
steamer for S10.000 or less and that he

foresees the day when marine under-
writers will requuire the unit as a pre-
requisite for insurance,

Asked whether the receiver could be
made light enough for use in aircraft,
he said that the Navy 1s principally in-
terested in shipboard applications but
that he sees no reason why the umt
could not be developed for large aircraft.,

Dr. Ivan A, Getting, Acrospace
Corp. president, set the theme for the
discussion when he said that there 15 a
definite military role in space and that
while the use of space for peaceful pur-
poses must be considered an ideal aim,
the U.S. must be continually aware
that “terror weapons,” such as bombs
in orbit, are not emly a possibility, but
a probability. “We must face facts,” he
said.

“We cannot reserve the seas, land
and ar for war and space for peace.”
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PART OF NASA'S P-14 deep space probe payload, this instrument was built by MIT to
measure the velocity, direction and density of solar winds, Effects of the winds, which are
great streams of ionized gases, are well known: magnetic storms, aurora borealis and the
recently-observed dumping, or emptying, of the Van Allen radiation belts for short periods

of time, coincidental with solar eruptions.

Device on NASA’s

P-14 Satellite

To Collect ‘Solar Winds’ Data

Boston—Long-standing scientific con-
troversy on the direction, velocity and
density of “solar winds"—great clouds
of i1onized gases which move threugh
space—may be resolved bv an exper-
ment aboard the National Aeronautics
and Space Administration’s P-14 deep
space probe, scheduled to be launched
soon from Cape Canaveral, Some scicn-
tists claim that the winds roar through
space like gales; others liken the gases to
breezes.

The winds are to be measured by an
instrument prepared for the NASA pav-
load by the Laboratory for Nuclear
Science of the Massachusetts Institute
of 'I'L'r:hlmlugx Basically a IFaraday cup
(6-in, dia., 3.5-in. deep) fitted with a
collector plate and f{mr erids, the deviee
will record protons only, for at apogec
(120,000 naut, mi.) the only possible
source of protons would be an jonized
gas. Electrons, conversely, could he
sencrated by other sources and thus
give spurious readings.

Four grids serve to modulate incom-
ing protons, repel electrons and suppress
the photoelectric current stimulated by
ultraviolet light on the plate, cup and
grids. First grid is a ground. Second
grid is periodically charged with positive
SQUAre-wave mltagcs (0-5, "D 0-80,
(0-250, 0-1,000, 0-2,300 v.) at a con-
stant frequency of 1,500 c:p:. These
pulsating voltages not only modulate
the protons with an a.c. signal by block-
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ing all particles whose energy levels are
lower than the charge on the arid, but
also analvze their energy levels by com-
paring the number of |:-mtmls striking
the plate at 0 v. with those at 5, 20, 80,
230 v., ete. The third gnd, a metallic
cloth, is an electrostatic shield bebween
the modulating grid and the collector
plate. The tourth grid, negatively
charged at 150 v, re 1:”.]‘-. clectrons and
suppresses most of the photoelectnc
currents.

Protons are a.c-modulated to distin-
guish the desired current on the 20-¢m.”
collector plate from d.c. photoclectric
currents gencrated by ultraviolet light.
An thrumh sensitive amplifier (for
currents between 107 and 107 amps.)
picks off only a.c. signals, demodulates
them and passes them on to the pay-
load’s telemetry transmitter. Direct cur-
rents on the plate are grounded.

Velocity of the winds will be esti-
mated by determining the energy levels
of the ]JIEJ-{‘[}II'H as t]lE'l. pass the modu-
lating grid, since proton speed and en-
ergy level are F’ruth proportional.
Density of the gases will be derived by
dividing the number of proton strikes
per square centimeter per second (or
flux) bv the velocity of the protons.
Direction of the solar winds will be de-
termined by variations in current read-
ings, as the cup—which 1s flush-mounted
in the aicl:: of the pavload—rotates at
1.5 or 2 rps.

Kennedy Plan Asked
On Conflict-of-Interest

Washington — President Kennedy
was urged by a Senate group last week
to propose a comprehensive legislative
program quickly for modemizing the
entire body of conflict-of-interest law,

The White House recommendations
currentlv are expected by Mar, 30.
The President’s three-member  task
force studving ethics in government
and conflict-of-interest is headed b
Judge Calvert Magruder, an attorney
and lecturer at Harvard University. [t
also includes Dean Jefferson Fordham
of the University of Pennsylvama
School of Law and Prof. Bavless
Manning of Yale Law School.

Present  laws—including  seven  stat-
utes enacted over the past 100 vears—
“are  disjointed, overlapping, ambig-
uous, and mproperly  focused,”
according to staff report of the Senate
Subcommittce on  National  Poliey
Machinerv, hcaded by Sen. Henrv
Jackson (D.-Wash). "“Thev are anach-
ronistic—addressed m many  respects
more to the pmhkmi of the 1860s
than the 1960s."" Jackson also heads a
Senate Armed Services Subcommitter
studving conflict-of-interest  proposals
relating specifically to Department of
Defense, particularlv requirements that
officials divest themselves of stock
holdings.

Primarilv, the report highlighted the
difficulties in assuring against the use
of public othce for private gamn without
maintaining unnecessary  impediments
to public service. Numerous congres-
sional committees over the past several
vears have held long hearngs on these
problems—withont attaining solutions.

After the report, endorsed by Sen.
Jackson, was issued, Sen. Kenneth Keat-
ing (D.-N.Y.) called for application of
the same conflict-ofanterest laws to
members  of C{mﬂr:,w that Ii:-ph to
members of  the uccutn{_ branch—a
proposal which will probably further
cmnphﬁt(_ the enactment of new legis-
lation again this vear.

Highlights of the subcommittee staff
rL 0Tt were:

resent law fails to recogmize the
HPLEIII situation of the part-time con-
sultant or the emplove on a one-shot
assignment whose services are vital
shaping foreign and defense policics.
e Lawvers entering government service
are not only confronted with disruption
of their practice, but face severe
limitations on their practice for two
vears after their tour of duty,

e Laws requiring retired mulitary per-
sonnel to forego retirement mcome
while serving in a civilian government
position, the report  declared, arc
“serving today to hamper . . . recruif-
ing top national security talent, , . .7
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Carrier Communications Satellite Studied

Los Angeles—]oint commercial com-
munications satcllite business venture,
[m'u]rjn& the nation's common car-
riecrs and aimed at operating at S260-
million stationary, 1,000-channel ca-
pacity carth satellite svstem after a
four-vear development I}Lrlml 15 under
preliminary  study by General Tele
phone and Electronics, RCA Com-
l]lLIl]il.'.‘.‘Il.']H]]h and Lockheed's Missiles
and Space Division.  Intended as a
“carrier's carricr,”’ the joint venture
would lease channel capacity for trans.
atlantic relay of telephone, telegraph
and telex to mternational communica-
tons Carrcrs,

Another major carrier, International
Telephone and Telegraph Corp., 15
reported considering the jomt-venturce
plan, proposcd L]I.']"- this vear by Lock-
heed, and may enter the preliminan
study., The Lockheed proposal is an
outgrowth of an cxhaustive 53-million
business planning study of a telecom-
mumication satellite (Telesat) svstem
conducted for the space-frame manu-
facturer by the management consulting
irm of Booz., Allen & Hamilton,
Additional political, legal and regula-
tory aspects of the Telesat program
were explored in a supplemental study
bv the Washington legal firm  of
Pierson, Ball & Dowd.

Booz, Allen & Iamilton suggest
fimancing for the enterprise primarily
from U. 8. telecommunications carriers,
partly  from forcign carriers  (whose
participation would be limited by law
to 20% cquity ownership), and from
space  techmology  companies  which
might provide technical support  and
actual hardware. Pubhe stock sales and
debt issues are an additional anticipated
hnancing possibihitv,  Boosters, lannch
vehicles and other hardware probabls
would be obtained through open com-
petition among space technology hirms,
whether thev be participants in the
jomt  venture or not.

Lockheed 15 anxious to get the oper-
ation under wav but is believed to
prefer to hold only as sufficiently large
an mterest i the joint-venturce enter-
prisc as necessary to show its good
faith, since it 15 not a carnier itself.
Industry sources sav the company is
ﬁLLL:ug ]Jtrhupitmu bv at least one
additional space tuhmﬂnnm firm.,

Whether the venture is actually
begun, let alone suceessful, may hinge
on the attitude toward it of American
Telephone and Telegraph Corp,, the
solc U. S. carrier ot intercontimental
telephone  traffic.  AT&T has been
apprised of the Lockheed plan, It is
pushing 1its own plans for a low-
orbiting commercial communications
5 LtL]hEL project for which it had Federal
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Commumications Commission author-
ization to conduct a one year cxpern-
ment (AW Jan. 23, p. 39).

A delegation of AT&T scientists and
engineers from its Bell Telephone L Labo-
atories in Murray Hill and Whippany,
N, J.. visited Acrojet, Convair and Doug:-
is here in Southern California  two
weeks ago to inquire about availability
of suitable launch vehicles for its pro-
eram. Industrv sources, sympathetic to
the Lockheed Telesat plan, sav the
project cannot be a suceess without
ATE&T participation, but prediet that
this mav be forthcoming if the Lock-
heed plan progresses bevond the pre-
limunary study phase and if it gams
necessary support among telegraph and
telex carriers.

Participation of the major carriers
would be almost cssential, the Booz,
Allen planning studyv concedes. to en-
sure commitments for channel leases.
to assist in obtaining agreements '-.'I-IHI
f::rL'|;!1 L-I!:Iil:_ll-"l :!|Hi A2 gl I
communications L-‘-.'pvrjrnut.

Function of the Telesat svstem would
be to serve as an overseas link, relaving
telecommumications initally from  the
North Amencan to the European con-
tinents and vice versa. It would not
provide Jong-distance land communica-
tions. Its role would be that of a con-
llt't'fin" CATTICT OT 2 cOminmom LATTier s
carrier,” offering leased circuits to all
voice and record (telegraph and  telex
carriers) for overseas message transmis-
sion via satellites. The satellitc com-
munications would be  distributed
throngh existing ground networks now

operated by existing carriers, This role
would require a carrier status and would

be subject to FCC reeunlation.
ﬂlT’fit‘idejun im the prvlimimn
~.t[|{h which 1s .H!mnphnw to determine
the Feasibilitv of the pf.m cdovs not
hind anv of the participating companics
to actual implementation of the study,
The proposed Telesat svstem  in-
itially envisons use of one stationarv
satellite (satellite in an equatorial orbit
at roughly 22,300 mi. altitude, giving it
a rotational period equal to that of the
carth) over the Atlantic, and another

Centaur Mating

Cape Canaveral—Centaur stage was
mated vertically last week for the first
time with its modified Atlas booster, It
was used in the first svstems checkont of
the new Complex 36 here with the
complete Atlas Centaur wvehicle. The
Convair Centaur stage was complete with
two Pratt & Whitney LR115 engines,
but it is not the stage designated to make
the first Centanr flight.

sometime later over the Pacihc. There
will be three or four test launches dur-
mg development, 'The pavload was speci-
hLd by Lockheed to be himited to 1,000
Ib., but the Booz, Allen report indicates
this should be capable of providing
1,000 two-way voice channels or more
hv 1967.

Dunng the R&D penod, space-home
cquipment will be developed, and com-
mumications hnk analvses and modula-
tion and mualtiplexing studies will be
concducted. Anticipated pavlead radi-
ated powers will be less than two watts
at frequencies between 1,000 and 10.-
000 me. Communication bandwidths
will be somewhere between 50 me. and
200 me, depending on the modula-
fion techmiques finally selected,

Vehicles suitable for putting the pav-
load into the 22.300-mi. orbit would
mclude a modified Lockheed Agena C,
the hasic version of which is in the
design stages, and the Convair Cen-
taur, I:u:u:urth't'!" to Booz, Allen.

Cost of t]][' mitial program, the man-
agement consultants sav, would include
§$54.5 million for R&D, $52.5 million
for expenimentation and test, 544 mal-
lion for boosters, vehicles and pavloads,
S78.4 milhon for modifications to base
and launch equipment, conversion and
construction of 20 transmitting and
receiving stations near major communi-
cation centers of the world, four of
them at the gatewav cities of the U. S,
Another S176 million, these estimates
continue, wonld be needed for satellite
replacement through 1980, The Booz,
Allen studv indicates that the svstem
should he F-:nrnﬁt.d}ln;, by the earlv 19707,

While the Booz, Allen study savs the
low-altitude  satellite  svstem mav  be
currently more practical, the stationarv
system—which was favored in  space
communications’ briefs filed with the
FCC by Radio Corp. of America,
[Tughes  Aircraft, General Telephone
and Electronics as well as Lockheed—
would have these advantages;
® Flexibility—Three satellites could pro-
vide continuous repeater telecommuni-
cations for 95% of the carth’s surface
without delays or mterruptions because
of the unavailabilitv of the satellite or
of switching from satellite to satellite.
® Less imterference—Svnchronous  sys-
tem would be a source of less interfer-
cnce with  surface  microwave and
airthorne  systems in eontroversial  fre-
quencies (AW Feb. 6, p, 79),
® Cost—In the long- nln the stationary
svstem will be less expensive, although
the low-orbiting satellites are cheaper on
a satellite-forsatellite basis. The sta-
tionary svstem would require fewer sat-
cllites, less complex and fewer ground
stations.
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Turbofan-Powered B-52H Makes First Flight

First production Boeing B-52I 15 undergo-
mg initial fAight trials at Boeing Airplane
Cos Wichita, Kan,, Division prior to de-
livery to Strategic Air Command’s 379th
Strategic Wing, Wurtsmith AFB, Mich,,
m Mav, Structural changes, reducing weight
and permitting imcreased fuel stowage, in
addition to use of new Pratt & Whitney
TF-33 turbobkim engines, provide mmportant
gams i unrefueled runge over the earhier
B-320G models. Although range hgures are
still secret, the B-52H's TF-33 fan engines
provide a fuel consmmption at least 15%
lower than the conventional P&W J5T7 tur-
bojets fitted to earlier models at ermse levels,
in addition to giving a takeoft throst some
3% higher, eliminating the need tor water
mjection on tukeofts. Takeolt thrust rating
of the TT.33 is 17.000 1b. at sea level un-
der static conditions, The B-32H wing struc-
ture represents o major revision in structural
Eivout, although dimensions are the same.
The fire control svstem is an Emerson Elec-
tric AN/JASG-21, Pilot-comlot  instrument
presentation is revised for greater efhiciency
—new attitnde and position presentation, for
example, is integrated, providing two instro-
ment Faces in place of the former six. Gross
weight of the B-52H is increased over the
B-52C"s 488,000 Ib., although the hgure is
still secret. An important addition to the
B-5ZH weaponry is the new solid-propel-
bint-powered Donglis GAM-87A  Skvbolt
missile (AW Jan. 30, p. 15). at least four
of which can be carried externally on pylon
liunchers under Superfortress wings.
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Soviets Predict First Manned Flight
On Basis of Sputnik IX Recovery

Moscow—Soviet scientists, comment-
ing on their successful fourth biological
satellite experiment, are conhdently pre-
dicting that a Russian cosmonaut will
make the first manned space Right.

Sputnik IX was launched and re-
covered Mar, 9 (AW Mar, 13, p. 305)
with its pavlead of a four-vear-old dog,
suinca pigs, black mice, msects and
plant sceds.

Soviet Premier Nikita Khrushchey
told an agricultural conference 1n
Siberia last week that Russia is “conh-
dent that the time 15 not too far off
when the brst spaceship with a man
aboard will dash into outer space.”

Scientific comment carries a similar
behief, although predictions include the
usual reservation that a Soviet man will
not be launched until it is safe. But
with the U.S. planning to launch a
Mercury pilot on a ballistic fight next
month and to flv a manned orbital mis-
sion before the end of the vear, Sovict
scientists are now puthing emphasis on
the imminence of Russian manned flight
rather than on problems which must

be solved.
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Kh. Koshtovants of the Armenin
Academy of Sciences said Soviet scien-
tists ““are fullv aware of their great re-
sponsibility an the eve of manned space
flight and are deeply convineed that
first space travel will be made by Soviet
airmen,

Soviet press reports sad that the
main purpose of Sputmk X was prov-
mg out “complex facilities called upon
to secure in airtight cabin conditions
necessary for normal achivity of organ-
isms in manned space fhight.,” The re
covered cabin carried a female dog,
called Chernushka, who survived the
flight with “no abnormal deviations.”

I'light was made during a period of
“mereased meteorite activity,” accord-
ing to Vsevolod Fedvnsky, a doctor of
sciences. e said the “huge flving
weight of the Soviet vehicle (10,340 1h.)
enables the outer casing to be heavy
and strong enough to afford protection
against meteorite impact,”

IF'edvnsky mdicated the outer strue-
ture of the orbital vehicle was dented
by micrometeorite impacts.

The pavload orbited an unspecihed
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Supersonic Ejection Capsule Tested

Fjection of a manned crew escape capsnle from a Convair-Ft. Worth B-58A Hustler
supersonic bomber traveling at speeds of more than 850 mph. will be carried out over
Edwards AFB, Calif.. this summer. Tests series will comprise the fastest controlled ejection
of man ever made from an airplane. Initial ground testing has been carried out, including
ejection of a capsule from a stationary B-58A at Convair-Ft. Worth (above). Capsule,
developed and built by Stanley Aviation Corp., Denver, for Convair, is fired from the crew
station via a rocket catapult, then its own rocket motor takes over,
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number of hmes between the altitudes
of 154.6 and 114 mi., and the Russians
sav 1t was exposed to “intense loniza-
tion” of solar and cosmic radiation. This
statement would be disputed by U. 5.
scientists, who maintain that radiation
is not hazardous at these low altitudes.

Soviet Academy of Sciences said the
flight and pavlead environmental con-
ditions were normal. The dog's be-
havior was monitored by television.
Cabin temperature varied hetween 611
and 681, and humidity ranged trom 37
to 4+0% . |

Data from Chernushka and survivors
of two previous flights—Bvelka and
Strelka—will be used to determine the
cftects of acceleration, deceleration and
weightlessness on vision and  cortex
processes of man, according to P, Varin,
member of the Academyv of Medical
Sciences. He said scientists have ob-
tained “revealimg information about the
¢ffects of unusual stimuli on living or-
ganisms—rasping noise of rocket en-
gines, hull vibration™ and loads.

Dogs Preferred to Apes

Varin said Russia prefers using dogs
to apes in experiments because dogs
remam calm while apes are nervous and
more excitable, The UL S, nses monkevs
and chimpanzees as space experimental
anmimals because they have the same
organ suspension and placement as man,

Demonstrating a rare lack of public
unannnity  among Soviet scientists,
Pravda published several stories aimed
at dampemng ecarhier enthusiasm on
the imminence of manned flight.

Ival Maisky, director of the Sovict
Fxperimental Biology Institute, said it
15 not clear “what overloads”™ man can
safcly take during launch, re-entrv and
landing. nor is it conclusive that weight-
lessness 15 not dangerous.

Koshtovants said  farther improve-
ments in radio, telemetry and television
are important for success i biomedical
rescarch. Ukraman Academician Niko-
lai Barabashov said that a series of ani-
mal experiments in short and extended
orbital fights i1s under wav to clear
“numcrons questions that have to be
disposed of before man goes into space
himself.”

Dr. Sandoe Lukacs of Hungary, medi-
cal adviser of the Union of Technical
and Scientific Associations, said the
U.S. 15 lagging “very much behind the
Soviet successes. Up to now,” he said,
“the Americans have succeeded onlv in
bringing back monkevs after a few min-
ntes’ flight on a ballistic trajectorv, but
Soviet research  scientists  have  suc-
ceeded for the second time in landing
living creatures in a predetermined arca
from a Sputnik circling our globe.”

Lukacs concluded that Russian ex-
periments have demonstrated the fun-
damental proof of design and capability
for manned space flight.
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Rohr's record of achievement in precision metal
fabrication clearly reflects a capability to meet the
demanding requirements of antenna production.

Here is a capability which adapts perfectly to all
phases of antenna production: big, structural steel
framework: bonded components for reflecting
surfaces; brawny mechanical parts, machined auto-
matically to watch-like precision.

REFLECTING ROHR'S ANTENNA CAPABILITY

For more than 20 years, Rohr has been investigating
new materials and methods and applying them
economically to industnal requirements, This has
resulted in new knowledge concerning the behavior
of materials, forming techniques, bonding, welding,
brazing, and in the development of new machines
and machining methods.

More recently, Rohr has added to its staff men rec-
ognized as leaders in the field of antenna design and
fabrication. This specialized experience blends boldly
with enlightened engineering, progressive policies,
continuing research and modern facilities, The re-
sult: a capability ideally suited to the precision
production of antennas and their support equipment.

NEW BROCUHAE DESCRIBING THIS CAPABILITY IN DETAIL S NOW

LE WHRITE WN, K W LIPFETT MANMEGENR ANTEMNMA SYSTEMS
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automatic
accurate
attack

Today's pilots traveling at supersonic speeds must seek out targets they cannot see. To make low-level attacks in any
weather, day or night, requires highly sophisticated electronic aids. Autonetics meets this need with advanced radars
using terrain avoidance equipment, bombing-navigation systems and projected displays. Such are: NASARR, a com-
pact, lightweight, monopulse radar system in F-105's of the USAF, the F-104's of Canada, West Germany, Belgium,
Netherlands and Japan; and the AN/ASB-12 radar-equipped, inertial bomb-nav system in the Navy's Mach 2 A3J.

Electromechanical systems by A U t on elt 1CS @9 Division of North American Aviation

Venus Probe Carries
Long-Range Antenna

Soviet Venus probe, which has not
transmitted signals since I'eb. 27, man
resume broadcasting i md-Mav when
a large paraboloid antenna 1s scheduled
to unfold from the pavlead structure for
interplanetary  range communications.

Possibility that the probe becamc
silent by plan rather than through
maltunchion was indicated mm a rela-
”."-'5.']'- L'.l'L"l'-.]“L"LI. :\'ll'i:"'-';..'ﬁ"l.'l- ?""-.'L"l.'l.'“- .||.l-.l|'|||l='
of the probe and its instrumentation.
I'his report savs the probe conbains
acrials used for orbit and earth phase
communications, and a rod antenna fo
medinm-range transmissions. The long
range antenna 15 a 6.6-ft-dia.  para
boloid with a pencil beam, which 15 to
unfold as the probe approaches Venus.
Closest Ji:nplrr:l*;'h to the ;}l;HI.Lt wil
come Mayv 19-20.

Communtcations with the probe
ceased at a range of 4 million mi. and
none of the |‘.|'.|h:ix Soviet scientific re
ports have hinted that this was planncd
Speculation in the U. 8. was that the
solar conversion svstem went out, o1
that the arientation svstem failed and
the ]‘.n!:uf}u WS t':l'_lll'-]h‘sg_

[l ]'-. |}-::--.'-.”'.1.L- r1I|.-_E Hll'—u—-l.l 15 '-.'-.:I.!f'.lh-_'_
to determine whether the interplanc
tarv communications svstem will fune
tion before making anv announcement,
[t could produce a propaganda coup,
since 1t would eclipse the U. §. com-
munications ranges record of 22.5 mil
|]'5:']| 111, 'L"*-.Tilll'll!'.-]lL".! -I:"'. ]:lillnl._'.'. 1"|
Soviet probe will be 43,5 million mi.
from the earth at its closest approach
to Venus.,

I'he 1,418-1b. probe, called an aunto-
matic interplanctary station, consists of
d pressure viessel 6.52 H. l-_:-'.lf:; and .44
ft. in diameter. Solar paddles contain
cells with different L||.:.:.i].|,r.;_"l 0O MGSUrg
their efficiencies, and an earth-secking
sensor 1s attached to the outboard con
ner of one of the paddles. A sun-sta
~L-¢-111|_a_-| sensor 15 attached to the PICS
sure vessel.

"'n.i.||n|' suubsvstems of the |‘.||'H-Iu' 1T
® Orientation, in which the sun seck
locks an the sun for stabihzation, to
“msure 1 the ncighborhood of Venus
that the {}i]r;L]][I]!.".-ti acrial alwavs points
toward the earth.” Svstem also elim
inated tumbling and free rotabion when
the |m:|m- was launched from orbit.

e [nstrumentation, for measunng cos-
mic rayvs, magnetic feld intensitics,
'2.|l|:.’_:Ll[. particles and solar corpuscular
radiation, and micrometeorite 1mpact.
e Radio, powered by chemical batteries
continuously charged by solar cells to
MeAsure prcilu movement i relabion to
the earth: to transmit scienbihic meas-
urements and internal environment. and
to  receive commands. The Soviel

21T

1'1'.-.-|1L has both command iii]ll:l]hu..;ﬁ
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and self-contained program capabilities.

Soviets continue to maintain an ofh-
cial secreev about its launch vehicles
and ground complex. The NMoscow
News, however, identifhied as a control
pomt the Center for Long Distance
Cosmic Radio Communmicabions, which
15 the hlter center for tracking site re
ports. Tracking stations have been
cquipped with narrow-band, low-noise
rcceivers and with large antennas for
the Venus project.

['he Cosmic Radio Communications
Center computes the projected trajec
tory and programs pointing dircchions
for remote stations. Antennas can be
“trained to any point of the celestial
sphere with an accuracy of several min-
utes of are,” according to Moscow News.
Solar orbital elements are now 92.8-
million-mi.  aphelion and 65.9-mil-
lion-mi, perihclion. Late m PFebruary,
[ ass pave thest t-l.’-__[HH'H as 94.7 and
(6.7 milhion mi.

= i .
AAS Rejects Merger

e b w
With Rocket Society

Washington—American Astronautical
Society has agzain rejected an American
Rocket f"'rllf;i::.l_‘. proposal that the two
oreantzations merge, and the AAS
Board has decided to halt further efforts
toward a mereer,

\RS proposal, second since 19354,
was made to reduce what it considers
the number of organzations with over-
lapping interests, which would reduce
the erowing number of technical mect
~.|1;=|~.---: sore point in government and
industry because of the time and ex-
pense they demand.

AAS feels that although each techn-
cal socicty ]t.‘.‘- t *-ti'”'uli_:. arcas of 'I-l":_'-.l-.l-]
interest, there 15 a vacuum m the inte-
eration of the multitude of technical
and scientific disciplines, and the Astro-
':||:11'.i_2t| HHL']:-;_",‘- 15 1!'||J'ui1l;-_f, '.'.I‘-"-'.I:f.! A 11
imterdisciplinan 1IH.'iII|JI.'i'-|I'.|fI.

AAS wants to keep its membersiip
small but representative of the growing
number of specialties i phvsical and
life sciences, President Alfred M. Mavo
told Aviarion WEEK

I'he 1ssue of the growing numbcer ol
technical meetings mav come to d headl
as a result of two independent discus-
S10118,. O ]ll.;ll'.| last 1.".':'1_':-». qnc another
scheduled next month. Amencan So
cietv of Mechanical Engieers, Insh-
tute of the \erospace SCICTCs, VLS
and Society of Automotinve lLingineers
met last week at the request of Harn
Gueggenheim of the Guggenheim Foun
dation, to explore ways of reducing the
number of technical meetings,

_"l..u_['l_l-:I}Jr_l,_' [Ii':_l'“"-.Tl"iL""- ."In'-nil “:;I;ll|-:.'t|
missiles council has asked AAS. ARS,
[AS and ASME to mect Apr. 70-21 at
Hanscom Field, "'-.l-l:-.x., b discuss thi
same subyect.

News Digest

Thomas ID'Alesandro, Jr., former
mavor of Baltimore and Democratic
Congresseman  from  Maryland,  was
|1f.1|1|-i1|,|h'q| last week to be a member
of the Renegotiation Board.

Study contracts to establish design
IL'L]Hi.]-L'iIH.'H*:% for 2-3-miillion 1b. thrust
launch vehicles based on F-1 and J-2
booster engines were awarded last week
to Convalr. North American Aviation
and Martin by National Acronautics
anl Hi-"’"“-' vdministration,

Northwest Airlines has hled a 52.5-
million suit agamst Lockheed Aircraft
{_fmp. and General Motors {..'.H:'p. for th
loss of an Electra t1|:!|-'.*|:llll':]- (HANSPOTT
near Tell City, Ind. last vear,

General Electric Ordnance Depart-
ment has a S20-million Xavy contract
to continue work on the advanced Mk
54 Polaris submarine hre control svstem,

Two new suits have been hled against
Chance Vought Corp., by Ling-1emco
Flectromies, Ine.. both of Dallas, 1ex.
CIne seeks .IL*..|I!|I'-'.|i-ZJ:I 0ol I"l.lqll'.j_‘:]lf-w stock-
holder list 1 preparation  Fol Ling-
lemco’s waging a stockholder proxa
ficht which it said it plans to conduct
-”.lll"'."“:—'.l]ll" Mav 25, «.-.*ll-._]-.ll-:n!u;|i1 e
ing, the other suit challenges Vought's
rieht to issue stock, alleeedly in viola-
Hon of stockholder pre-cmptive rights.

USAF-Convair Atlas E landed abount
2.000 mi. short of its planned 9,000-m1.
range when the sustainer engine shul
3

|:.||I".1.|] i'II':,_'||'|_|||_'i|_'I._'.|". 11 i test ll‘-Jl "-"-".'L'.;-. il l

the Atlantic Missilc Range.

Harold B. Finger has been appoimnted
ASSISTATS ':ll';lll."_!'lli. |.i'l: ]IIZ':_']L'.'.r .l]'.l'l:ﬁl-il._'l-
tions in the National Acronautics and
Space  Administration launch  vehicle
Programs affice. Previpuslv nuclear pro-
erams chief under the propulsion assis
ant dircctor, IMinger remains manage:
of the joint NASA-ALC Space Nuelear
i’|||]}|1!a;m| (thee.

California Eastern Awviation plans to
change its corporate name to the Dyvaa
tronics Corp. to reflect its diversihcation
in products and services. The chang
must be approved al the company's an-
nual stockholders’ meeting, scheduled
Junc 14.

Thiokol Chemical Corp., reported to
be discussing merger possibilities with
Baltimore Paint & Chemical Corp.,
said that Baltimore Paint & Chemical
was one of a number of COMpPanics 1t
has considered for acquisition but that
Thiokel has made no proposal to

BP&LC.
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SAS Seeks to Double Its Working Capital

Airline is asking three Scandinavian governments for

funds to overcome financial hazards it faces.

By Cecil Brownlow

Stockholm—Scandinavian Airlines Syvstem, which has expanded four-fold
over the past 10 vears without once increasing its basic capitalization, is striv-
mg to overcome a series of erimping financial hazards—some of them tran-

sient. others more chronie.

Buffeted by the loss of approximately $16.8 million during its last fiscal
vear (AW Feb, 13, p. 47) and facing prospects that are almost as bleak for the
current 12-month period, SAS, as an immedhate step, 15 asking the govemn-
ments of the three Scandinavian countries directlv concerned to provide
funds that would approximately double the carrier’s present working capital

of 531 million to about S60 million.

The three governments—Denmark,
Norway and Sweden—own 50% of the
airlme’s stock., The remainder 15 divided
among private capital, and 5AS ofheals
are proud of the fact that the carrier
has not received 2 subsidy paviment
since the time of its |::|;1~.{ W nrl:] VWoar 11
:Il'ILL!‘.IItl:}I'I

However, such forces as route ex-
pansions, the expenditures necessary
to become a member of the jet age,
declining market value of piston-engine
cquipment still on hand, the nesessary
awkwardness of the organmization itself
—i.e,, the need of maintaining a head-
quarters in the capital of each of the
three nations, of splithing maintenanece
work and schedules in an effort to sat-

isfv all three—make additional capital
mandatory,

“And,” as onc ofhcial explans, “we
would be hard put to find sufficient
money from private sources. Err we
have to turn to the governments.”

The respective ministries of the
threc nations are presently  studving
means of meeting the request, and
there 15 little doubt that amd will be
forthcoming in one form or another.
with the h:.u:] split roughly F|1L]11g the
lines of government tn'l.uhm_nt in the
t:urpnr;ll'inn. Sweden holds  three-
scvenths  of  the government-owned
stock, Denmark and  Norwav  two-
sevenths cach,

Some of the airhine’s inancial difhcul-

dtl:lj.'l.‘d by at least another ive months.

some to be well above g million dollars,

met jet schedule to the Far East,

engine nacelles.
cftort to correct the problem.

March, 1961.

this month.
another two directly from Convair,

Convair 990 European Deliveries Delayed

Copenhagen—Initial delivery date of the Convair 990 medium-range jet transport
to its two Furopean customers—Scandinavian Airlines Svstem and Swissair—are being

Present target date of October tor hrst deliveries means that both carriers will
miss out on the profitable summer season and lose potential revenues estimated by

swissair had counted heavily upon receiving the aircraft in time to begin a sum-
It has been facing jet competition in this market
for the past vear while relving upon Douglas DC-6B piston engine aircraft to serve
its own routes and has been anxious to make the switch at the earliest possible date.
| SAS also urgently needs the aircraft to compete effectivelv on a number of its Far
| Eastern, South American and African routes.

Swissair and SAS officials have been conferring with Convair in San Dicgo over
the reasons for the delavs and over the possibility of leasing shorter-range Convair
880s to help carry them through the summer period, Some officials of both car
riers have advocated a flat cancellation of the orders.

One apparent reason for the new delay is discovery of serious vibration m the
Engine mounts 1‘1_‘|:H':I-rl:Ld|'|. will be shortened by 28 in, cach in an

Original delivery date quoted to Swissair for the first of seven 9905 on order was
This was postponed to May several months ago following delays in
the first Aight of the prototype, Word on the newest delay was received earlier
Two of Swissair’'s 990s are to be leased to SAS which has ordered
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ties are new=—a direct result of moderni-
zation and cxpansion — others have
gripped the carrier almost from its in-
coption.

Thev include:

e Eixpenditures of an cstimated 5147
million for the jet equipment needed
tor the carmnier’s various route struc-
tures and the facilities to handle them
plus late delivery dates.

In 1960, SAS had hoped to have
the fArst of its seven Douglas DC-8s
m service at the beginning of the trans-
atlantic summer tourst season which
opens Apr, 1.

Becanse of delivery shippages, the
airling missed its target by almost two
months and, foreed to face jet com-
petition with piston equipment during
this period. lost out on considerable
potential revennes,

Shippage in  delivery dates of the
Convarr 990 medimmn-range  transport
from an original March, lfhﬁi to the
present  October schedule  (see box)
15 even more severe angd means that
SAS may miss out entirely on the
simmer jet season on some of its Far
[asterm, South American and African
routes.,

“I don't know what we can do about

it,” one othaal complains, “and when
the bill comes around, we will still
have to pay it."”
e Cost of modifving the leading-cdge
wing section of its DC-8 feet In re-
duce drag, increase range and cut fucl
requirements (AW Nov, 7 39) and
converting  their L'Il.l;i]IL"'-.—f]H’ 17,000)-
Ib.-thrust Pratt & Whitnev JT4A-
from the 9 to the more powerful -11
versions i order to increase available
takeoff thrust.

SAS engineering  officials  estimate
that the wing modification for each

=
aircraft will cost approximately S300,-

000=5200,000 to Donglas Aircraft Co.
for the kit plus another $100,000 for
the necessary tooling, labor, cte.—to
do the work at LH']-LI“I"I gen's Kastrup
Airport.  JT4 conversion cost is esh-
mated at 5100000 per engine, or about
S400.000 an mreraft. Overall cost of
the DC-8 modification program to SAS
15 about 54.9 mulhion if present fhgures
remain firm.

The airhne has pressed Douglas to
share the modification costs since it savs
the aircraft failed to meet the specific
fuel consumption figures quoted by the
company but adds that, thus far, the
U. 5. firm has dechned to do so.

e [nvestment in two foreign carriers—
Guest Acrovias de Mexico, 8. A, and
Thai Airwavs International—as a means
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United Caravelle VIR Cockpit Modifications Detailed

United Air Lines Caravelle VIR, currently undergoing flight trials in preparation for initial delivery in April or May (AW Feb. 20,
p- 37), displays ‘bubbled’ contour modification to upper portion of cockpit to permit more room in the flight deck. Rectangular-shaped
cockpit window and the deletion of an antenna spine from the fuselage are other alterations to the original design configuration,

of expanding the airhne’s over-all route
structure and of boosting its interna-
tional scope. Neither carrier paid a
return on investment last vear, but
SAS officials sav Thai Airways is fast
La’rdhlnhmg itsclf as a strong regional
carrier in the Far East and fecl that it
miay begin to vield a return within the
next few VEATS.

Their outlook for Guest Aerovias is
not so optimistic although they see a
possible potential for the carrier if it
can find the funds to Anance a DC-S
purchase and compete on an equal foot-
ing with its competitors over its major
international ronte—across the mid-At-
lantic between Mexico Citv, Miami and
Madrid. Current  piston  equipment
used on the run is losing money
steadily.
¢ Aunual sharp decline in winter load
factors well below industry averages.
For the last quarter of 1960, as an ex-
ample, SAS passenger load f;u:'h:rr'- for
the North Atlantic were 471% as com-
pared with 554% for the industry as a
whole. Summer North Atlantic load
factors, on the other hand, are com-
parable with the over-all higures for the
ndustry—664% for SAS, 694% for
the industrv in 1960. Effort to close
this gap, which threatens to grow
larger as the capacity of the trans-
atlantic carriers increases, 15 a4 mMajor
factor behind several of SAS's current
sales campaigns,

e Upkeep ot headguarters and mainte-
wince facilities in Copenhagen, Oslo
and Stockholm to At the tri-nation
structure of the airline and the resultant
high costs. DC-8 airframes, for in-
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stance, are mamtained mm Copenhagen,
while their engines are overhauled in
Stockholm.

S0 far as the latter problem 1s con-
cerned, there is no apparent panacea.
Each of the three nations quite natur-
ally wants its share of the work-load
and the prestige accruing from  the
sponsorship of, and particapation 1n,
a modern mternational airline,

SAS has been using Copenhagen's
new arrport as the DC-8 terminal for
all flights and had hoped to continue
tc do so for at least another vear. As
one ofhaal explams:

“When we put the DC-5s into serv-
ice, we found that the best way to uti-
lize them would be to have all flights
originate in Copenhagen, feeding down
the Stockholm and Oslo trathe by Cara-
velle”

Sweden, however, 1s constructing a
modern $30-million airport at Arlanda
in the midst of a forest of tall pines
approximately 26 mi. from Stockholm.
Although construction is stll under
way, and will be for the next several
}'L‘Lirﬁ, the 11,000-ft. runway 15 com-
plete and there are facilities enough to
handle the passengers—the present re-
ception building will revert to its in-
tended role as a garage once all the
airport buildings are completed.  And
Sweden 1s anxious to become an inter-
nation, transatlantic DC-§5  terminal
point at the carliest possible date.

So, when the summer schedules %n
into effect on Apr. 1, two of the
planned 22 weeklv DC-8 flights from
Scandinavia to New York will originate
in Stockholm.

Arlanda also 15 scheduled to take over
all internabional trafhc originating or
terminating in Stockholm by Apr. 1,
1962, leaving the smaller, more con-
gested Bromma Airport nearer the city
as the center for domestic trafhc,

Move to Arlanda, necessary to find
the land for the longer runways needed
today and to avoid p.tumm; complaints
from the homes and industries sur-
rounding Bromma, 15 another example
of the jet age cost to SAS.

Although the Swedish government
15 hnancing the construction of the
airport itself, SAS 1s investing approxi-
mately 57 million there on a line main-
tenance hangar that, when completed,
will be capable of handhng eight DC-5s
simultaneously,

It also means that the airline will be
forced to build a new Stockholm ter-
minal building in the suburbs to re-
place the present site in the center of
the city in order to handle the pas-
senger flow with a mimimum of difh-
cultv. Under present planning, out-
going passengers will report to the ter-
minal, which will be a 5-to-10 mn.
taxi ride from the heart nf the citv,
and then be transported to Arlanda by
express bus.

A four-lane expressway from Stock-
hold to Arlanda, just off the main route
to the universitv town of Upsala, 15
under construction and, when com-
pleted, SAS othcials hope the present
35-mim. driving time to the airport
from Htﬂr:l.hu'lm can be shaved bv a
considerable margin.

SAS also has had to bear the cost of a
S14-million engine overhaul facility,
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Lintawerken, near Bromma to handle
the DC-8s" JT4s and the Rolls-Rovee
Avons unsed on the airlines 13 twin-jet
Sud Caravelle medium-range jet trans-
ports. Lintawerken, which first opened
its doors last spring and “really began
rolling around Oct. 1,” also handles
most of the major electronics mainten-
ance and overhaul for the airline.

Equipped with two engine test cells
and the most up-to-date overhaul tool-
ing available, Lintawerken 15 i the
market for more work from other air-
lines using the Avon and the JT+.

At present, the shop 15 overhauling
between nine and 10 JT4s per month
and plans to hit a rate of between six
and seven Avon 527-20s per month in
the near future. Lintawerken: began
working on the JT'4 from the moment
it opened its doors but is just begin-
nimg to assimilate the Avon. Previous
Avon overhanls had been handled by
Rolls-Rovee in England.

When Lintawerken began operation,
all available technical talent was needed
to work on the jet powerplants, and
Sabena Belgian World  Airlines  has
been handling overhauls for SAS's
piston-engine fleet for the past six
months on a temporary basis. Whether
this work will remain at Sabena or be
brought back and handled by Linta-
werken is still being disenssed.

“We've told them that we'll leave
our piston engines there (in Brusscls)
if they will give us some of their Avon
overhaul,” according to Knut Iagrup.
5AS wvice president for operations,
mauntenance and overhaul.  “Other-
wise, we'll have to pull them back to
Lintawerken.”

In discussing the need to support
maintenance bases in three different
locations, Hagrup says the jets have
created new prnlﬂmm

“In the old davs,” he explains, “it
was relatively simple. Norway  took
care of our DC-3s, Sweden had the
DC-6s and Denmark the DC-4s. Then
we started selling the DC-+4s and
bought DC-6Bs. It was cheaper, of
course, to send DC-6Bs to Bromma
since the older 65 were already there.

“Next, we bought DC-Ts and, again,
the most economical place to go was
Bromma. Norway was all n"hl.‘ since
we put the Convair 440 maintenance
there when we began to phase out the
DC-3s, but Copenhagen ended up
primarily domg work for foreign car-
TICTS.

Because of this, it was decided that
work could no longer be split among
the three countries by tvpes of aircraft,
and the maintenance was broken up be-
tween  Copenhagen  (airframes)  and
Stockholm (engines) with the arrival of
the Caravelles and DC-8s.

Hagrup and other SAS officials also
hope that some of the modification
costs of the DC-8 can be recouped

36

once the aircraft have been put back
into operation. Lessening of the drag
by thinning the leading edge of the
wing, H.,lgrup estimates, will save ap-
proximately two tons of fuel on a trans-
atlantic crossing. “So, taking in the
fuel savings, and if we can sell the
additional pﬂ}-‘luad, we can pay for the
maodification within a few vears.”

Modification of the seven DC-5s will
be divided over two winters, h::gilmin%
this vear, to avoid any possibility o
having an aireraft put of service during
the peak summer seasons, Modification
of each aircraft will require approxi-
mately four weeks.

SAS also will handle the leading-
edge modifications for the three DC-5s
operated by Swissair, its jet-equipment-
pool Plll'i'll[_l' The Sf:lrlclm.nuu Car-
rier, however, abandoned carlier plans
to install additional wing tanks during
the past winter as an interim measure,
while Swissair, inding 1tself unable to
compete on a nonstop transatlantic
schedule because of the mereased fuel
consumption, made the modifications
on its DC-8s,

SAS officials sav thev have been able
to make the fAights to New York non-
stop because they fly a more northerly
route than Swissair where the winds
are more advantageous and, therefore,
decided against installation of the wing
tanks.

A Swassair  official :-iEI‘_n".h the wing
tank hxes “as expected . . . have not
E:}mpht{rh solved the rln't'rt, problem.
This will be achieved r:1111. with the
maodifications planned for next winter.”

If Guest Aerovias should purchase a
DC-8, its overhaul, in all probability,
alsp will be conducted by SAS. If it
does not and, even if it should con-

tinue to fly the mid-Atlantic with pis-
ton equipment, 1ts future relationship
with SAS seems problematical.

The Scandinavian carrier, in response
to a request for help in establishing
Guest on the Atlantic route, has pro-
vided loans, helped it with equipment
and acted as the airline’s general sales
agent outside Mexico,

“We knew,” an SAS ofhcaial savs,
“that it would be hard for them to
compete on the mud-Atlantic without
jcts, although their local service has
been good. It's now come to the point
where thev must get jet equipment.

“If they don't solve their problem
(finding funds to finance such equip-
ment], we mav lost quite a bit. If they
do, the situation shounld -[‘]1111g

[n its venture with Tha Airwavs
International, SAS has purchased a
“very minority” stock holding and pro-
vided technical assistance, crews and
arrcraft.  Thar has purchased several
DC-6Bs from the European arhne.
Thai technicians, crews and adminis-
trators are being trained to take over
the responsibility of the operation, and
SAS ofhcials sav the airline’s future
looks good.

[ts Far FEastern nebwork mcludes
routes  from Bangkok to Calcutta,
Singapore, Saigon, Hong Kong, Taipe
and Tokvo.

When Thai gets on its feet, it will
relieve a financial and techmical drain
on SAS and, eventually, begin pump-
ing money back into the organization
in the form of payments on loans and
as interest on stock purchases.

(This is the first in a two part series dealing
with SAS. The conclusion will follow in
the Mar. 27 issue of Aviamion WeEk.)

Transcontinental Routes Awarded
To Strengthen Delta and National

By Robert H. Cook

Washington—National Airlines and
Delta Air Lines became transcontinen-
tal carriers last week under a Civil
Acronautics Board decision which 15 a
clear indication that the Board will con-
tinue to emphasize balancing airline
competibbon by strengthening the route
systems of the hmlﬂcr tmni.]mu

The Board's decision in the Southern
Transcontinental Service Case creates
two new routes linking Flonda and the
Southeast area directly with California.
MNahional's svstem was extended from
Houston, Texus, to San Francisco via
Las Vegas and to Los Angeles via San
Diego. Delta’s route system was ex-
tended to the same points from its
present  western  terminal  point  of

Dallas/Ft. Worth.

All existing interchange agreements
over  the sonthern transcontinental
routes have been terminated by the
CAB order. which authorizes the first
single-carrier service connecting Florida
and the southeast with the ‘*.\"th Coast.
Interchange agreements previously in
effect included: Continental-American,
Delta-American, National-Delta-Ameri-
can and Branmiff-Trans World Airlines.

These routes were awarded to other
airlines m the case:

e American Airlines gained a new route
segment connecting E1 Paso, San An-
tonio and Touston, Texas.

¢ Fastern Air Lines was awarded a new
route segment between Ft. Worth/
Dallas and Tampa, via the intermediate
point of New Orleans.

® Continental Air Lines was given a
new route segment between Houston
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and Los Angeles via San Antonio, El
Paso, Tucson and Phoenix.

Noting that it generally agreed with
the recommendations of Examiner Ed-
ward T. Stodola (AW June 27, 1960,
p- 39), the Board emphasized the need
for two airlines along the southern
transcontinental route but also cited
the problem of separating regional area
service needs from the desired coast-
to-coast services.

The selection of National to operate
one of the two new transcontinental
routes, CAB said, was made because
of the carrier's need for route strength-
ening, coupled with the fact that award
of the route may be the last oppor-
tunity to expand the airline's system to
a point where it can sustain long-range
jct operations.

Delta’s route was granted on similar
grounds, with the CAB adding that the
selection of either American or Eastern
for the new route would have deprived
Delta of a significant share of revenue
carned from its southern transcontinen-
tal interchange service and would also
weaken its competitive strength.

In order to establish separate south-
ern transcontinental routes, the Board
restricted Delta from providing any
single-plane service between anv point
m Florida south of Orlando and any
point west of Ft. Worth. In this man-
ner, Delta and National will divide
the trafic moving between the South-
cast and the West, the Board said, with
Delta responsible for improving the
West Coast service from the Northern
Florida and Alabama/Georgia area and

vational providing service in southern
Florida.

Service to intermediate points  be-
tween Houston and the West Coast,
including such stops as San Antonio,
El Paso, Tucson and Phoenix, more
properly requires a regional, rather than
a transcontinental tvpe of service, the
Board said. Authorization for both
American and Continental on a Hons-
ton-to-the-West route should still pro-
vide National with an additional 541
million i annual operating revenucs
over the transcontinental route, while
Continental should realize an estimated
§7.8 million serving Houston and the
intermediate points, the Board said.

In contrast, CAB said Dallas has
long been provided with unrestricted
service by American to most of its 1m-
portant markets to the West and does
not require competitive service to
Lubbock, Amarillo or Phoenix. The
Dallas-Phoenix market is not large, the
Board pointed out, and prmlutn:d only
about 9,500 passengers in 1939, The
Board did, however, comply with 2
request by Dallas for single-plane serv-
ice to Las Vegas, pointing out that
travellers were forced to use several

different airlines and routings to reach
the city. The authorization of Delta
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to provide this service also contans a
restriction §.1|115t EE:-ntmumg Dallas
flights bevond to San Francisco.

The same restriction was placed on
National on its Houston service, the
Board said, to prevent any dilution of
local trafhe between Las Vegas and San
Francisco. In a similar manner, CAB
also denied Examiner Stodola’s recom-
mendations that American, Delta and
National be granted an additional route
segment connecting Los Angeles with
San Francisco.

Reviewing its reasons for seleching
Fastern over Braniff for a Dallas-New
Orleans-Miami route, CAB called at-
tention to Eastern’s decreasing hnan-
cial strength and the increased compe-
tition the airline will face from a
merged United and Capital Airlines.
*"ulthmtgh recommended by the Ex-
aminer for the route because of its
need for more long-haul, high-density
traffic markets, Bramiff would suffer less
traffic diversion from its present route
system than Eastern, and should not
be chosen for the Flornda route, the
Board said.

CAB expressed concern over East-
ern’s plight, noting that “we are con-
vinced that the competition between
carriers required by the [Federal Avia-
tion] Act cannot be preserved if the
economic position of any of the trunks,
whether classihed as a ng Four or a
non-member Big Four, 1s permitted to
deteriorate in relation to other trunk-
line carriers with which it is required
to compete. Maintaining the strength
of Eastern 1s of substantial importance
in our ullimate goal of preventing im-
balance in the size of the carriers that
are expected to compete with each
other.”

In this area, CAB also favored a
regional type airline service, pﬂinting
out that more than 209,000 local an
connecting  passengers  were  carried

Northwest Orders 720Bs

Northwest Orient  Airlines  has  or-
dered six Boeing 7208 turbofan-powered
transports and taken option on six more.

Price tag of the initial six with spares
is 536,772,000, The sale, under nego-
tiation for the past year, has been slowed
by Northwest's strike problems. Al
thongh the order has just been an-
nounced, a Northwest 720B is nearing
completion on the Boeing line.

Delivery of the medium-range jets is
scheduled to begin in June, with first
service in July. Northwest plans to use
them in service to large intermediate cit-
ies between the U.S. coasts. The air
plane, however, has ample range for
nonstop  transcontinental  service and
West Coast-Hawaii  service, Northwest
said. Conhguration will be 38 first-class
and 69 tourist seats.

over the Dallas-New Orleans segment
in 1958. While much of this trathe
has been interchanged in the past and
will now be carned over the transcon-
tinental routes of Delta and National,
the Board concluded that the limita-
tion on intermediate points on Delta’s
route west of T'exas will result in a
continuation of connecting trafhc flow
through Dallas and Ft. Worth.

Class Rates Are Final
For 12 Local Airlines

Washington—Twelve of the 13 local
service airlines began operating  this
month under class subsidy rates, retro-
active to Jan. 1, with only Central Air-
lines refusing to accept the new Civil
Aeronautics Board formula.

Central will present CAB with argu-
ments against accepting class rates lﬂtEr
this month. Originally, three local air-
lines in addition to Central notified the
Board of objections to the new rates,
but all but Central subsequently de-
cided to accept them.,

Under the old system of individual
subsidv, a carrier totaled its revenues,
adjusted them and determined how
much was needed to break even and
provide a reasonable return on invest-
ment, then applied for the monev. CAB
feels this system encouraged a carrier to
keep its operating costs high and its
fares low, and to continue schedules
not 11~:tlﬁt:d by load factors.

Unc]{'r the class rates, operating costs
have no direct bearing on the amount
paid as subsidy, which is paid on the
bhasis of the class rate multiplied bv
available seat miles. CAB thinks this
will encourage carriers to watch costs
more closely since money saved by
more efficient operations becomes profit
and also reduces need for subsidy.

Operating costs affect subsidy onlv in
that thev are totaled for all local car-
riers for the preceding hscal year, with
certain adjnstments, and unsed as a hase
to determine the class rate for the fol-
lowing calendar wvear,

The class rate takes the form of a
shiding scale. A given density factor—
tiecd to the dailv volume or revenue
planc miles at a station—has a corre-
sponding rate which, multiplied by total
available seat miles, gives subsidy. The
scale varies from a maximum of 3.11
cents for 300 revenue plane miles per
station per day to 1.90 cents for 600
miles per station. Thus, as traffic vol-
ume increases, the subsidy per available
seat mile decreases.

The second part of the formula is a
profit-sharing plan whereby the airlines
will rebate to CAB 50% of any profits
earncd between their established rate
of return and a return of 15% on in-
vestment., Profits in excess of 15%
call for a 75% rchate.
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Hawker Siddeley Aviation Limited

the force behind this world-market project

Seaboard Proposing New Cargo Concepts

By L. L. Doty

Washington—Scaboard & Western
Airlines will kev its future expansion
plans to a new route structure concept
that would give the all-carzo carmer
freedom to serve entire arcas where it
can create air cargo markets, rather
than specihed gatewavs where freight
potentials may not nceessarily exist,

The plan, which Seaboard calls the
area concept, 1s based on the airhine’s
conviction that no common carrier of
treight can ever show substantial profits
under the present principles of all-
carzo operations. It is a major segment
of its overall program to tap new
sources of revenues—including the n-
troduction of a low-fare, no-frills, trans-
atlantic passenger service announced
here last week.

Seaboard’s President Richard M.
Jackson, who conceived hoth plans,
wants the passenger business as “top-
oft” trathe, the reverse of passenger
carriers’ use of freight as top-off trafhe
on passenger flights. Passenger seats,
premounted on pallets, would be loaded
on the airhne’'s Canadair CL-44 turbo-
prop transports after all cargo had been
loaded. Seats would be allocated on a
first-come, frst-served hasis.

Jackson wants the arca concept to
permit Seaboard to operate mto mar-
kets where a cargo potential exists.
which, he believes, are not alwavs the
same markets where a passenger trafhic
potential necessarily exists. He charges
that 1t 1s archaic thimking to reason
that an all-cargo carricr’s routes must
be patterned after the routes of passen-
gCT CATTICTS.

Eliminate Gateways

Seaboard now serves Shannon, Ire-
land, on its transatlantie route, with
on¢ segment branching north to Lon-
don and I'rankfurt and a sccond south
to Paris and Zunch., What Jackson
secks 15 a series of routes that will reach
into areas within Great Britain, France.
Germany and Ttaly without the restric-
tions of a specified gatewav,

Since such an operation would en-
tail the transportation of a substantial
amount of IMifth Freedom trafhic, Jack-
son 15 prepared for strong resistance on
hoth sides of the ‘H]ﬂnnr. But he
claims that all-cargo carmers—foreign
and tlﬂmf_ﬁtit-—fu‘: survive only if this
route concept 1s bronght into play,

Jackson sees the ideal all- -caTgo car-
ricr operation as a commercial trade
svstem similar to the pattern set by
Yankee clipper ship captams durmg the
19th century. He cites the “triangle”
trade route on which ships carried mo-
lasses from the West Indies to New

AVIATION WEEK, March 20, 19461

England, rum—made from the molasses
—from New England to Africa where
it was traded for slaves who were trans-
ported to the West Indies to produce
the molasses.

Jackson, 42, who was named presi-
dent and chairman of the board of
the carrier last August, disclaims any
suggestion that his move mto the |ma-
senger ficld infringes on the airline’s
role as an all-c: iwen carrier.  imphasis
on cargo will llu.m he stressed, Jack-
son savs, if only because revenues from
one cargo pallet will vield 53,200 com-
pared mth $1.600 for each PiSSenECT

pallet.

In fact, Seaboard 15 filing 1its passen-
ger bares as a cargo rate—3.8 cents per
mile. [f the Intemational Air Trans-
port Assn. trafhic conference refuses to
accept the mte as a cargo rate—and
the TATA enforcement office has al-
readv advised Seaboard that it 15 be-
heved to be i violation of IATA reso-
lntions—then  the carrier will simply
pomt out that it has no vote on passen-
ger fares in the conference and s,
therefore, presumably free to set any
passenger rate 1t wishes.

Seaboard lost its right to vote on
passenger rates when the TATA exccu-
tive committee decided to separate con-
ference m’ring on cargo and passenger
rates (AW Sept. 19, p. 39

In addition. forcign  governments
will probably t!mppnm the rates on
grounds that thov would be highlv com-
petitive with scheduled passenger car-
riers.  Jackson thinks otherwise. He
feels that his program will not divert
trafic but will open an entirelv new
market whieh passenger carners, with
their |11':thr tares, are anable to reach.

A5 2 ﬁm step toward maugurating
the program, Scaboard has filed a pe-
fition with the Civil Aeronautics Board

Convair 990 Changes

Convair will return its number one
990 aft-fan-powered transport to the fac-
tory next week for modihcations to the
ontboard pyvlons. Other modifications
planned for the series include decreasing
elevator control forces. |

The ontboard pvlons on the 990 are
longer than the 880 becanse the power-
plant is mounted farther forward and too
much flexibility at certain power settings
and speeds resulted in a limited eyele pod
oscillation. The pyvlons will be shortened
28 in. to increase stiffening. Flight tests
will be resumed at the end of April.

The elevator control changes in the
internal linkages are necessary because

test flights have indicated dlﬁinult}' in
| stalling the aircraft with the center of
gravity in farthest torward position.

asking that it be granted an exemption
to carry passengers for an experimental
period of one year.

Under the plan, no reservations
would be accepted before six hours in
advance of scheduled flight departure
time, and passengers would be accepted
in the order in which they checked in.
Number of seats available would de-
pend entirely on the amount of cargo
loaded prior to six hour period.

Iares would range from 51335 one-
way New York to London, to $145.50
one-wiy New York to Frankfurt, Rates
are comparable to rtates on charter
fights. Passengers would be carried
{u‘ﬂt on the airline’s CL- 44 equipment,
which will be introduced in transatlan-
tic service July 1.

No meals would be served, Accord-
img to Jackson, passengers would be
provided only with a “seat, window and
toilet facihities.” The CL-44 will be
cquipped with 10 pallets, cach capa-
ble of carrving 6,500 Ih, for a total
transatlainbic gross pavload of 65.000
. Passenger pallets will contain 12
seats with a 32an, pitch mounted three
abreast on cither side of a central aisle.
Pallets will be locked to the plane's
floor to resist a force of Yg.

Here are the cffects Jackson feels
the proposal would have on air trans-
portation if adopted:
¢ It would serve the public nterest by
providing a cheap form of transporta-
tion between the U. 5. and Furope
previously available in limited quantity
on charter flishts. Jackson visnalizes
students and Tow-income groups mak-
irg full use of the low rates.

e Economically, the extra income
drawn from the Passenger serv ice wonld
transform Seaboard’s operation from a
marginal business to a profitable enter-
prise. With a break-cven load i cargo
on a given Hight, cach passenger car-
ricd would represent a profit to the air-
line, Seaboard has recently signed a
S3-million contract with "'ihhl’!rt Alr
Transport Service which provides the
carrier with a minimum of 350 tons of
trafhc per month for one vear, begm-
ning last month.

e Additional revenues from passengers
would permit the all-cargo carmer to
serve cargo markets that are normally
unprofitable but which have a proft
puthrLll once the market 15 developed
through actual service.

Seaboard handled 2.2 million 1b. of
trafic in January and 1.3 milhon in
IPebruarv. At the present time, the air-
line is certificated to operate a sched-
uled service across the Atlanhe carry-
ing cargo, commercial air-mail and
mulitary surface mail. The airline op-
erates subsidv-free.
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—YET IT CAN
OPERATE
FROM FIELDS
OF LESS THAN
5,000 FEET!

Four Pratt & Whitney Aircraft JT-12 turbojet en-
gines power the Lockheed JetStar, world’s fastesi
corporate jetliner. Each of these efficient power-
plants weighs but 436 pounds yet develops 3,000
pounds thrust. This high thrust-to-weight ratio
contributes to the JetStar's short field take-off,
a climb of 4,000 feet a minute and a cruise speed
of 500 to 550 miles per hour at up to 45,000
feet. The same experience that has produced jet
engines which power the majority of the world's
military and commercial jet aircraft developed
the JT-12. Its simple, rugged design ensures high
reliability and easy maintenance. And it is backed
by Pratt & Whitney Aircraft's world-wide service.

UNITED AIRCRAFT CORPORATION

PRATT & WHITNEY
AIRCRAFT DIVISION

EAST HARTFORD, CONNECTICUT

PanAm Divestiture Portends Wide Effects

By Glenn Garrison

New York—Possible far-reaching ef-
fects of a Mar. § court decision that
Pan Amencan World Airwavs should
divest itself of Panagra stock iclude a
thornv future question for the Civil
Aeronantics Board as to whether W. R
Grace & Co. should control Panagra.

[f the decision stands, 1t also will
probablv mean a reshaping of the U. S,
flag competitive picture hetveeen this
country and South Amernica, partico-
larlv the west coast of South America,
A Panagra free to press for routes into
the U. 5. could effectively add a third
independent U. S, operator in  the
market. The alleged restrammt of Pan-
agra bv Pan American has prevented
Panagra's development of such routes,
the court found, and on this basis the
divestiture is indicated.

Grace, operator of a steamship line
that parallels some of Panagra’s routes
in South America, owns 30% of the air-
line's stoek, with Pan Amencan holding
the other 50%. The three companies
are defendants in the lengthy anti-trust
suit instituted by the U. S, Justice Dept.
m 1934,

Late last weck, Pan Amernican was
scheduled to appear before U. S, Dis-
trict Court Judge Thomas F. Murphy
here to seck more time in which to
show cause why a final decree in the
case should not provide for the stock
divestiture. Judge Murphy has handed
down an opimon which:

e Dismissed government charges that
Pan Amerncan and Grace illegally con-
spired to restrain and monopolize trade
between the U, S, and Seuth Ameriea
by forming Panagra under joint owner-
ship in 1929, and by agreeing to a
dumml of territorv hetween the two
airlines.  Under the agreement, Pan
American was to develop trafhc on the
cast coast of South Amenca and
Panagra on the West Coast.

e Found that Grace's ownership in
Panagra does not violate antitrust Lma
and that Grace and Pan: igra have not
been guilty of any antitrust violations.
e Called Pan American’s restraints
against Panagra and “continued deter-
mination to suppress the extension of
that airline to the United States™ an
antitrust vielation that would seem to
require divestiture by Pan American.

® Deferred to the primary jurisdiction
of CAB the question of Grace's control
m the management of Panagra, and also
the legality “of joint advertising. sales,
offices and the like between the two
airhnes,

While Pan American has no ofhcial
comment on the decision, most obsery-
ers feel sure the airline will appeal. The
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Justice Department too, is likelv to ap-
peal the inding that Pan American and
Grace were not violating antitrust laws
in their Panagra combination and the
division of ternitory,

But it scemed unlikely that the casc
would drag on for additional vears,
Reason: next stop on appeal is the
supreme Court of the United States,
under a special expediting statute cov-
ering civil antitrust cases involving the
government.  Fstimates by legal ob-
servers set next fall as the probable
time for heanng by the Supreme Court,
assuming the appeal or appeals  take
place and the high court agrees to
hear them.

Next immediate step 15 the show
cause procedure by Fan American and,
assuming Judge Murphv's opinion s
unchanged, a deerce will then be en-
tered ordering Pan American to divest.

Manv gquestions arise as to how the
divestiture would be carried out. IFf,
for example, the Pan American shares
were sold to varous  parbies, Grace
would effectivelv control Panagra. Con-
ccivablv, Grace could mcrease its own

|l|r:|]{|hag,
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PANAGRA routes could he extended to
United States if divestiture of Pan Amer-
ican half-ownership takes place. PanAm has
opposed extension. Panagra routes now end
at Panama, with interchange services (dot-
ted line) providing link with United States.

A vital quufinn for a Panagra free
from Pan American ru.tmmmg -::::-n!ml
would be the matter of routes into the
U. 5. Sinee 1938, according to the
court, the Grace half of Panagra’s board
of directors has sought to hle lppllm
tion with CAB for such an extension.
Panagra's present routes stop at Balboa,
Canal Zone, and service northward s
provided bv mterchange arrangements.
Panagra crews operate Panagra aircrakt
from Balboa to Miami, but the fights
are Pan American interchanges.  From
Miami to New York, Panagra cquip-
ment is operated by National Airlines’
crews on National interchange flights,

But, the court said, Pan American
hoard nn‘:mhrn of Panagra have been in-
structed that it would not be in the
interest of [Pan American] stockholders
for [l’nugml directors to authorize an
application by Panagra to extend north
of the Canal Zone in competition with
Pan American.”

However, in 1937, Grace, on behalf
of Panagra, hled appheations for routes
to Niami, New York and the West
Coast of the U.S. CAB action has been
suspended pending outcome of the anti-
trust suit.

With Bramff International Airwavs
operating  between  Miami and  the
Canal Zone and into South America, a
Panagra route to Nbami would mean a
three-carrier situation between Balboa
and the U. 8. This has raised the ques-
tion of a possible merger between
Panagra and Bramiff.

But a spokesman for Grace sad last
week “we have no intention of merging
Panagra with Bramff.”

In the court’s opinion, Pan Amer-
wan's suceessful blocking of Panagra’s
extension to its own terminal m the
U.S. constitutes . . . an unlawful excr-
cise of the power [Pan American] had to
exclude Panagra as a competitor i the
United States-South American market,
and thereby mantain its virtual mon-
opoly position over that market at least
until the entry of Bramiff in 1945,
Thereafter and to date, [Pan American]
remains the dominant carrier in that
market and maintains 1its power to par-
ticipate in  substantially  all  United
States origin or destination traffic car-
ricdd by Pmlﬂi‘l through 1ts continucd
HIII}]]TL-.'-.H]]'I :J-F 1 Fll!dﬂ'rt Umited States
extension.

Pan American’s position, according to
Judge "'ulurph is founded on a false
position: “Panagra 15 not part of the
Pan American system except to the ex-
tent that it is reduced to that status
through the subjugating exercise of Pan
Amernican’s negabive control over its
destiny . . If Panagra were u!‘l:ﬂh
owned bv Pan American we have no

41



POWERED BY
ROLLS-ROYGE

—

!&i..

de HAVILLAND TRIDENT - Lo iiax

SPEY
BY-PASS TURBO JETS

The Spey by-pass jet has been
specifically designed to give the
best possible operating economics
for the second generation of short
to medium range jet transports.

ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q.
ROLLS-ROYCE LIMITED, DERBY, ENGLAND
AERO ENGINES » MOTOR CARS « DIESEL AND GASOLINE ENGINES *» ROCKET MOTORS « NUCLEAR PROPULSION

42

doubt that its extension to a United
States terminal uuu'Ed have been ef-
fected decades ago.

The government's case against Pan-
agra, which involved charges of unlaw-
ful acquisition of stock mm competing
airlines and subsequent restraint, price
hxing, and impeding the development
of Braniff competition, relates “to mat-
ters 1n the distant past or minor inci-
dents in a highly competitive field,” the
court found. Of the charges of imped-
ing Braniff, the court said government
evidence “seems to picture Braniff, an
expenenced carrier, as an mnocent tyro
m the air transportation business, be-
ing buffeted and barked at by Panagra.
The government showed that even
though Panagra was helpful and courte-
ous to Braniff in its initial survey Hights

[Panagra] became pigheaded and
uncharitable when it insisted upon be-
ing paid for the use of its facilities and
supplies and services, We get the im-
pression that Branift wanted evervthing
for nothing, including routes not cer-
tihcated.”

The court added that Branmift gets its
fair share of South American trafhe, do-
ing half as much business as Panagra,
after being in the market only 10 years
as against Panagra’s 30 years.

Another Justice Dept. charge was that
there 15 compehtion between Panagra
and Grace Fm' passenger  and r:lrgn
trafhc. Judge Murphy found no evi-
dence that the air and sea passenger
markets are interchangeable. Air travel,
he noted, is quick, ethcient and func-
tional transportation for passengers over
long distances. Steamship companies,
on the other hand, “cater to those who
have the lLimrE and inclination for a
] et ‘LD‘."IIEI'.?

The same reasoning applies to cargo
markets, the court found, in that the
markets are different. RLgﬂrding testi-
mony that the air cargo feld is expand-
ing and may in the future present an in-
terchangeable service, Judge Murphy
held that the volume of cargo carried
by Panagra compared with Grace was
“minuscule.” All-cargo air transporta-
tion 15 in an experimental stage, the
court said, and most of the operations
are marginal at best.

Even if Grace had been shown to
compete with Panagra, the court found,
this would not mean a violation of anti-
trust law. Grace has not restrained or
monopolized trade in this connection,
If anything, Grace was the only one
of Panagra’s two partners that has per-
sistently 1I'tf.mptu] to 1improve 1ts serv-
ice and extend its routes to the U. S,

Regarding the charges of conspiracy
against Grace and Pan American,
Judge Murphy said the only agreement
between the two companies that ap-
proaches conspiracy was their under-
standing that the two airlines wonld
not parallel each other's routes. This,
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the court held, was not a conspiracy to
monopolize and restrain trade.

Joining of Grace and Pan American
to use their complementary facilities
was a natural and mutually advantage-
ous combination, the court found, and
an economically sound arrangement for
the establishment and development of
Amencan commercial aviation on the
west coast of South America. Grace
had branches, agencies and steamship
facilitics that could be used in the new
airline operation; Pan American had the
technical aviation skill which Grace
then lacked.

B. 152 Is Completing
Flight Test Program

Letpzig—Sceand  prototvpe  of  the
Baade B.151 swept-wing four-jet trans-
port 15 completing its Hight test pro-
gram at Veb IFlugzeugwerke in Dres-
den, according to Fast German officials
at the Leipzig Technical Fair.

Roland Schumann, director of Tech-
nocommerz GmbH, of Berlin, the East
German sales organization responsible
to the Erimrmumt tor all aircraft sales
and related products, said “production
of the jet transport 1s expected to go
ahead as originally plunnud."

First prototype B.152 crashed in the
spring of 1959, At last vears Leipzig
exhibition, Heinrich Rau, minister of
foreign and inter-German trade of Fast
Germany, announced that the sccond
prototype was expected to be readv for
export around the middle of 1961 (AW
Mar. 21, 1960, p. 67).

However, in the opinion of a num-
ber of observers here, it 1s problemat-
ical whether the original production
program can be met. Even the East
German airhne, Dentsche Lufthansa,
which hopes to introduce its first jet
services with the Baade B.152, does not
expect delivery of the frst production
models untl 1962 or possibly  early
1963. Actual cause of the apparent
delay was not disclosed.

The aircraft display at the fair this
vear was exceptionally small and con-
fined prlnnrﬂp to exhibits displayed
previously.  Technocommerz  ofhcials
said that foreign participants, parbicu-
larly those from Britain and West Ger-
many, had asked for more space this
vear than in the past and that, so far
as possible, such applications were
granted at the expense of the East

serman hosts, Technocommerz cited
this fact as the reason why Veb Flug-
zeugwerke was unable to displav even
a section of the B.152.

As it did last year, Veb Entwick-
lungshau of Pirna, which is responsible
for design and development of turbines
in East Germany, featured a model of
the Pirna 014, which powers the B.152.
The firm also exhibited a model of the

Pirna 1530-hp. 017 gas turbine designed
as an auxthary powerplant for various
industrial applications and which may
he used later on small aircraft (AW
Apr. 4, p. M),

Ommnipol, Ltd,, of Prague, the Czech
foreign trade organization, displayed
the {m]\ two aircraft seen at Leipzig
this year—an improved export model of
the Czech Morava L200A four-to-five
scat utility transport and the 7 326
T'rener Master, a two-scat tandem., low-
wing plane.

"ﬁ.::c'nrdmg, to Omnipol, a new-seat
helicopter, the Z-35, designed  spe-
cifically for postal services to remote
arcas, 15 under development. However,
detatls of the new model, which re
portedly is a modified version of the
Czech  multi-purpose  HC-102  Hel
Babv helicopter, were not available.

Task Forces Prepare
For Aviation Studies

Washington—Two Kennedy Admini-
stration  aviation task forces  were
beginning to organize last week to map
national aviation goals and analvze the
air trafhic control situation.

Extensive review  of  several  past
studies on aviation, such as the Curtis
and Harding reports, will be the initial
objective of the committee on national
goals, headed by Fred M. Glass, an
executive vice president of the Empire
State Building and a former member of
the Harding Committee and of the
Reed Committee which conducted a
study of MATS.

Primary purpose of the task force
is to determine the functions and
responsibilities of both mubitary and
civilian aviation as a basis for achieving
the maximum practical use of the
nation’s total aviation industrv for the
coming decade.  Labeled  Project
Horizon by the FAA, this committee
expects to make its hrst recommenda-
tions within the next four months.

Members of the committee have not
been chosen vet, but Glass has indicated
he expects to select the members this
week.,

The White Housc-appointed com-
mittee on air safetv 1s being headed by
Richard R. Hough of Cleveland, Ohio,
and will also mhmlf a report on s
findings to FAA Administrator Najeeb
E. Halaby within the next few months.
Its task will be to analyvze the present
system of air traffic control, the needs of
the users and the status of all research
and development programs in this area.

To provide scentihic guidance for
this studv, Halaby and Dr. Jerome B.
Wiesner, science adviser to the Presi-
dent, are also forming a scientihc
advisory group wunder Dr. Jerold
Zachanas, prullz'smr of physics at the
Massachusetts Institute of Technology.
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THE NEW

Now offered in regular transcontinental passenger service,
American Airlines’ new 707 Astrojet brings you a new
standard of jet performance by the airline that's first
choice of experienced travelers.

Powered by revolutionary new Jei-Fan engines, the 707
Astrojet greatly outperforms all other airliners. It takes
off more quickly, uses far less runway than the best of
standard jets. Aboard it, you experience a wonderful
feeling of confidence as the Astrojet climbs swiftly to

=service mark of American Airlines, Ine.
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cruise easily, smoothly, within the transonic range—
faster than any other jetliner in the world.

In keeping with its 25-year tradition of leadership,
American is proud to be first in bringing you this new
dimension in jets—this historic new era in air travel.

AMERICAN AIRLINES

Americas Leading Airfine

SAS Caravelle Modifications Proposed

Copenhagen—Danish  Directorate of
Civil Awviation has recommended a
number of basic operational and nstru-
ment alterations, including modification
of the drum-type altimeter, for the
Sud Caravelle 1n particular and jet
transports in  general, following
investigation of a Scandimavian Airlines
Svstem Caravelle crash during a low
approach to Ankara's Iisenboga Airport.

The report, made after an mvest-
gation in cooperation with the Turkish
Department of Civil Aviation, said the
offhicial cause of the accident on Jan.
19, 1960, that took the lives of all 37
persons aboard, could not be deter-
mined “due to lack of conclusive evi-
dence.”

In the bulk of the text, however,
the investigators said that “under the
prevailing circumstances of high work-
load a reading error of 1,000 ft.”" on the
drum-type altimeter * ‘may have been
made by the crew but not noticed.
Such error is known to have been
committed during flight training in the
simulator as well as in the air.”

Only one of three altimeters aboard
the aireraft was a drum-tvpe but the
captain, who had control of the planc
at the time of the crash, was thmg
primarily upon the latter umit. 5111:1
the face of this instrument is new,
the report said, “the possibility of a
misreading of 1,000 ft. cannot be
precluded since the actual experience
in reading it must be said to have
been limited at the time of the
accident.”

The investigators also noted that the
Caravelle encountered mixed rain, snow
and low ceilings on the approach which
the crew may not have expected since
no mention was made of such condi-
tions in the forecast and thev did not
prevail over the airport itself. They
concluded:

“The reported as well as the actuoal
weather at Esenboga was above minima.
The fact that the actual weather at the
crash site was worse than expected
cannot be considered a basic reason for
descending below the minimum flight
altitude but must have taken the crew
by surprise, since the actnal weather
at Esenboga received just before com-
mencing the approach was much better.

“When the aircraft actuallv camc
in too low, the combination of bad
visibility and the absence of significant
landmarks and lights from scttlements
could seriously have affected the possi-
bilitv for a corrective maneuver.

The aircraft, an SE-210 with the
nationality and registration  marks
OY-KRB, crashed at a point approxi-
mately 6 naut. mi. from the threshold
of the runway and about 1,000 ft. to
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the right of the extended centerline.
]m]:uut yomt was 3,500 ft. above sea
level, There had been no indication of
trouble by the crew after clearance was
received from the tower.

At the time of impact, speed brakes,
landing gear and Raps were extended
and the engines were under power. The
aircraft struck the ground m a normal
Hight attitude in a 5 deg. nose-up
position at an approximate airspecd of
160 kt., continued along the ground
for another 2,200 ft. and disintegrated.

The report said_that, after beginning
a letdown from 12,000 ft., “time from
the start of this descent unhl the air-
craft crashed was with great probability
between 3.5 and 5 min, ]11{ altitude
loss of 8,500 ft. gives the rates of
descent averaging respectively 2,600 and
1,700 fpm., which means that, if the
time necded for start and breakoff of
the descent are taken into considera-
tion, the aireraft must at times have
descended 3,000 to 5,000 fpm.

“Tests have shown that, even if one
calculates with 3.5 min,, 1t is possible
to perform such a descent without
exceeding limit speeds for certain con-
hgurations (landing gear down, etc.),
but that descent with a ‘clean aircraft’
would produce a speed close to the
limit of 300 kt.”

Directorate Recommendations

Recommendations made by the
Damish group after its investigation
“are to be part of the continuous
work of the ewil aviation authorities
and SAS towards improving air safety,”
the report said.

Thev arc:
¢ Below a certain altitude, a maximum
rate of descent should be established.
The report proposed a maximum of
2,000 fpm. below “minimum flight
altitude plus 2,000 ft.”
® Crew of the jet aircraft should receve
special  training  in high  altitude
approaches.

e Standardized high-altitude approaches
should be established at all airports
with jet operation and relevant ap-
proach charts issued.

e Instrument landing approach svstems
should be introduced as soon as possible
at all airhelds into which jets are oper-
ated. At the time of the accident, An-
kara ILS was in use “on test” but the
glide path transmitter was not operat-
ing, and the report notes that an ILS
approach may have been made “without
the crew knowing or noticing the ab-
sence of the ghde plﬂl signal.”

o Crews should receive special traming
in reading “novel instruments.”

e Instrument landing charts should be
supplemented with information regard-

ing airport equipment not in actual
operation,
e “Best possible working conditions
should be established for the cockpit
crew by keeping all but primary flving
duties away from the captain and co-
pilot and by introducing modifications
in the cockpit in order to facilitate
crew work,”
e Routine cross-checking of primary
flight instruments should be stressed.
® Drum-type altimeter should be modi-
fied in order to reduce the possibilities
of misreading it.
e Action should be taken to eliminate
the possibility of misleading indications
from the fight director system.

e “All"” servodynes in Caravelle aircraft
should be :-.tnppr.d and cleaned,
e Modifcations eliminating the possi-
bilitv of jamming the control columns
should be mtroduced. The report had
noted earlier that “certain loose equip-
ment may probably interfere with the
frec movement of the control columns,
mainly due to the fact that the d:stqnt&
between the columns and the cockp
walls vanes with the position of t
eolumns. The most likely loose {.!.]LIIF'
ment in question are the hand micro-
phone, the torch light, the route
nmnmll and the halance computer or,
for instance, a Coca Cola bottle.”
® Modifications climinating the possi-
hilitv of smoke in the cockpit due to
failure of the motor for the “red
Intlrmht_ pump’ should be introduced.
“Red” svstem is 2 standbv unit for
feeding the flight control servos and
all other hvdraulic svstems of the
Caravelle except the artificial feel unit.
¢ All drum-type altimeters should be
cleaned.
e Crew should receive informabion on
the runway in use as soon as possible
during approach.
e “General switch” should be modifed
to prevent imadvertent electrical power
loss.

Pan American Asking
Bahama Plan Approval

Washington—Pan  American World
Airways has asked for Civil Aeronautics
Board permission to buv 30% of the
stock in newly formed Rm al Bahamian
Airlines, Lid.

Roval Bahamian was organized last
Januarv to operate among the Bahama
[slands. Pan American fwru:d pending
CAB approval, to pmn::lt_ Roval Ba-
hamian with technical and ﬂrnund SETV-
ices on request in retumn For a 30%
minority interest and the nomination of
a Pan American representative to the
proposed five-man board of directors.
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CUTTING THE

COST OF RELIABILITY

...with 20,000-pound heats of Republic Vacuum-Melted Metal

Processed into billets, sheets, bar, strip, or wire,
vacuum ar¢ melted metals are being delivered in
quantity, on time, at reasonable cost.

To minimize the cost, Republic produces vacuum-
melted metals in larger melts—4,000 o 20,000
pounds. Integrated facilities process 18- to 32-inch
diameter ingots into a wider range of product sizes
and conditions than ever before possible.

Republic's consumable electrode vacuum-melting
process improves mechanical properties—tensile

strength, ductility, fatigue life, and performance at
high and low temperatures. Precise control reduces
nonmetallic inclusions and harmful gases.

Our metallurgists will help you select and apply
the vacuum-melted metal best suited to your require-
ments: constrictional alloy steel, high strength alloy
steel, bearing steel, stainless steel, super alloy steel,
titanium, or special carbon steel. For information,
contact your nearest Republic sales office or mail
the coupon on the opposite page.

CONSTRUCTION ALLOY STEELS « HIGH STRENGTH STEELS « BEARING STEELS « STAINLESS STEELS
SUPER ALLOY STEELS = TITANIUM « SPECIAL CARBON STEELS

Republic PH 15-7 MO*® for missiles and aircrafr offers high
ultimate tensile strength with excellent mechanical proper-
ties to 1000°F. Republic 17-4 PH* for shafts, gears, pins and
other components requires only a one-hour heat treatment
at 900°F to develop 1ts full strength (ultumate tensile
strength to 200,000 psi1). Republic 17-7 PH* for pressure

PH STAINLESS STEELS... tanks, bellows, springs, and other applications provides

REPUBLIC

better corrosion resistance than the hardenable grades of
chromium stainless. Send for PH Suinless Steel Bookler,

* | rcensed wnder Pat, Nar, 2482006,2305763 anvd Trade Mark of [rcensie

Strong, Modern, Dependable

REPUBLIC STEEL CORPORATION
DEPT.AW-1590
1441 REPUBLIC BUILDING » CLEVELAND 1, OHIO

Please send more information on?

[0 Republic Vacuum-Melted Metals
[0 PH Stainless Sweel
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REPUBLIC STEEL

Cleveland 1, Ohio
World's Widest Range of Standard Steels and Steel Products

1 Have a metallurgist call

Name_ _Title. _

Company —— =

Address

!
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|AIRLINE OBSERVER

» Kennedy Administration has not decided whether it will raise aviation
gasoline taxes and impose a new tax on turbojet fuel. Trasury Sceretary
Douglas Dillon said last week that the new "h{!tll]l]latﬂﬂml agrees ﬂt]l[‘rl]h
with the Eisenhower Administration that aviation fucls should make a bigger
tax contribution in view of heavy federal spending for airways, but the situa-
tion is shill being analyzed. Ih llon did urge that current aviation fuel revenues
be switched from the highwayv fund to the gencral fund where they could be
applied against airway costs.

> Air Line Stewards and Stewardesses Assn. has afhiliated with the Transport
Workers Union, but the feud between ALSSA and its former afhliate, Air
Line Pilots Assn., continues. ALSSA says it represents stewards and steward-
esses on 28 furlmcs, but ALPA claimed last week that it won the “first in a
series” of representation elections in flight attendant groups. The pilot union
said 214 of 228 Braniff Airways stewardesses, voting in a National Mediation
Board election, favored affiliation with the new Stewards and Stewardesses
Division of .&LP:".. rather than with ALSSA.

» Some Teamster Union officials will press for establishment of an air trans-
port division within the union during the annual convention July 3 at Miami
Beach, Fla. Plans for expansion of existing Teamster mv;m'r:u:rihlp in the
airline industry are expected to be aimed mltn]h at attracting new member-
ship from stewardess ranks.

» Early reports indicate that trunkline load factors during the first two weeks
of March may have fallen below the 509% level.

> Amencan Airlines cites fuel weight reduction as the major advantage it
expects to realize from its current conversion of Boeing 707s to turbofan
powerplants. Maximum weight savings will be attained on the New York-
Los Angeles run, where the aircraft wil flv with 10,000 1b. less fuel reserve
because of the turbofan’s added power and ¢conomy. Pavload on the turbo-
fan 720Bs is space limited, but the lower fuel requirement can still afford
a pavload advantage in a hot day operation or against strong headwinds.

» Convair Division of General Dynamics is preparing a proposal for a
medinm-range turbojet transport to compete with the Boeing 727 triqjet.
Prospective airline customers have been told that final specifications for the
new aircraft will be available as soon as the current flight testing program
on the Convair 990 is completed.

» Riddle Airlines, working with Armstrong Whitworth, is reinforcing the
hns and elevators of its four AW-650 turboprop aircraft with new ribs.
rivets and stringers. Cracking of the empennage skin on the aircraft, which
has kept them grounded for the past month, has been traced to transient
vibration and huﬂ:ttmﬂ generated by the aircraft’s wing wake. Inspections
of the modified aircraft will be conducted after each Hlﬂht until the Argosies
have logged at least 100 hr. of fhight time.

» Soviet Union is expanding its helicopter operations and within a few
months expects to add 100 helicopter routes, including 35 in eastern Siberia,
The new routes will boost the helicopter route total to more than 200.

» British Aircraft Corp, has sold three more Viscount 810s to All-Nippon
Airways and one to Lufthansa, bringing total Viscount sales to 429 to 59
different operators. Allvﬁlppun Airways currently operates two Viscount
744s and will take delivery on its initial order of three 810s early this sum-
mer, Lufthansa presently has a fleet of nine Viscounts.

® Douglas Aircraft engineers estimate that the new Series 50 DC-8s, pow-
ered by Pratt & Whitney JT3D turbofan engines and equipped wnth an
extended wing leading cdgc, will have a 30% greater range than present
DC-8 models. An increase in long-range cruise speed is expected to make the
Series 30 transport the fastest in intercontinental operations. With turbo-
fans, the aircraft will be able to carry a full payload and normal fuel reserves
on non-stop flights up to 5,500 mi. Range can be extended to 5,960 mi. by
installing the wing leading edge extensions.

SHORTLINES

» Braniff International Airways has be-
gun Boeing 707 service from Miam
to Asuncion, Paraguav, via Panama and
Lima, Peru,

» Civil Aeronautics Board has assigned
Clinton E. Searle of its Bureau of
satety to assist the ‘irg{_‘nhn{, govern-
ment  in rludupmg air safety and
accident investigation techniques.

> lLastern Air Lines reports the loss of
53.60 million after taxes last vear, the
first loss in 26 vears. The carrier blamed
revenue  loss qurmg a 12-day ]:nlr}t—
FAA dispute which disrupted service,
effeet of the Electra accidents and the
general business recession.

* Federal Aviation Agency will train
20 Air Force men as air traffic con-
trollers 1 an effort to  determine
whether FAA should eventually train
all military air trafic controllers.

» I'ederal Aviation Agency has begun

flight testing a new antenna which is,

part of an anti-collision system de-
'l.‘f_']:[J]:ILd by "}:ptrn (AW Dec. 26, p.
26). The svstem is designed to provide
for automatic L‘-.Lhu‘.m of altitude,
bearing and range dtn between air-
craft. "‘nmt]mr Mut{:m designed to re-
duce collision hazard, thL AHSR
height radar, was reported successful
in nitial tests.

» National Airlines has CAB permis-
sion to suspend service to Havana until
Mar. 8, 1963. National cited the
deteriorating political situation in Cuba
for declining passenger traffic.  In
January, 1958, the airline carried
11,209 passengers on the Havana

route, compared with 1,613 in Janu-
ary, 1961.

Pan American World Airways has
been granted CAB permission to sus-
pend service to Gander, Newfound-
land, until Apr. 30, 1963. Trans World
Airlines, whose service to Newfound-
land had already been suspended, was
granted an extension until same date.

» Sabena has been ordered by CAB
to stop exchanging air transportation
for advertising, ;:nul:-hi:ii"l,r or other sery-
ices, directly or by using trading con-
tracts, agreements  or understandings
either wntten or oral,

® Trans World Airlines will discontinue
using number designations, such as 880,
131 and 331, to identify its jet fleet.
All turbojets will be described as Con-
vair, Boeing or Boeing Intercontinental
”Supr:rjf:tie.”
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ow the Alr Force has a swift, swept-wing jet plane
N especially ftted for training several student pilots 1n
NASARR radar operations during the same flight.

The plane: T-39 Sabreliner—built by the Los Angeles
Division of North American Aviation and already de-
livered to Tactical Air Command at Nellis AFB, Nevada.

Using the Sabreliner as a radar trainer i1s another
example of how the Air Force gets maximum utility

from its equipment at minimum cost. Built originally as
a navigation and jet-proficiency trainer, the T-39 is so
versatile it ean be put to work in many ways by the
military services, Its all-round utility and economy of
operation truly make it a “workhorse of the jet age.”

The Sabreliner, with its modern rear-mounted jet
engine configuration, cruises at 540 miles an hour at
altitudes over 40,000 feet.

THE LOS ANGELES DIVISION OF NORTH AMERICAN AVIATION AfgA
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CREATIVE ELECTRONICS BY RCA

KEEPING BMEWS ON THE AIR

RCA Checkout and Automatic Monitoring Equipment Guards BMEWS Reliability Around the Clock

The incredible complexity of the BMEWS network
and its vital mission in continental defense demand
the ultimate in system reliability. Through unique
and highly advanced developments by RCA this
standard is being achieved.

The RCA Checkout Equipment installed at BMEWS
sites performs a dual function—it generates and in-
serts realistic simulated target problems for on line
exercising of the entire system. These integrated tests

are designed to test the BMEWS early warning
capability to its fullest extent. Automatic moni-
toring detects degradation prior to failure and isolates
marginal conditions or malfunctions enabling rapid
corrective maintenance.

Around-the-clock operation of this RCA equipment
enables BMEWS to meet its over-all operability goal
with negligible downtime, thus keeping BMEWS
on the air!

The Checkout Dalo Processor generates simuloted
missile attacks and evaluates the BMEW S response
to the simulation,

The Central Automatic Monitoring Console dis.
plays the status of the entire site, and disploy:
equipment degradation prior to foilure,

RCA Checkout and Automatic Monitoring (CAM) Equipment has greatly
enhanced the reliability of complex ground environment systems. Adaptable
for use in systems already completed, and as an integration tool for systems
currently being implemented, CAM equipment is available for all complex
commercial, military, and government systems. For a description of the
RCA Checkout and Automatic Monitoring Equipment, write to: RCA Major
Defense Systems, Defense Electronic Products, CAM 127-204, Moores-
town, New Jersev.

&

The Automatic Monitoring Console displays degrao-
dation and the location of degraded equipmeni,

The Most Trusted Name
in Electronics

RADIO CORPORATION OF AMERICA




NO...FOURTEEN LIVES! The average '‘life'’ of a Ryan

Firebee jet target is 14 full flight missions.* This means that one
Firebee can do the work of 14 single-flight expendable drones. And,
with a flight duration of up to 1 hour and 43 minutes (Firebees have

flown 1 hour and 17 minutes above 50,000 feet), Firebees are '‘on
range'’' long enough to serve an entire squadron of supersonic inter-

ceptors or several surface-to-air missile batteries. After missile firings
are scored electronically, Firebees parachute to land or sea where
they are recovered for use again and again. Individual Firebees have
flown up to 25 missions. Mo other target compares with the recover-
able Ryan Firebee for high-speed, high-altitude reliability and low
cost per target mission. Newest of the Ryan Firebee family is the
transonic Q-2C, now in volume production for the Air Force and Navy.
Air or ground launched, Ryan Firebees keep more service teams com-
bat ready than all other jet targets combined. And, reflecting Ryan's
decade of design and operational experience in the jet target field,
improved Firebees will continue to test the mettle of men and
missiles well into the Age of Space.

*Based on Q-2C operations at Air Force Missile Development Center

R Y A N acronauticaL company
_. - SAN DIEGO m CALIFORNIA

Ryan Offers Challenging Opportunities to Engineers

LIGHTWEIGHT clevis joint has been developed by United Technology Corp. and Pratt & Whitney Aircraft to connect segments of solid
rocket motors, At right, boundary layer shock is suggested by United Technolozy Corp. as a means of controlling thrust vector in large
solid rockets. An oblique shock is induced in the nozzle by injecting a mixture of liquid nitrogen and oxyvgen.

Space Administration and the Atomic
Energy Commussion fully agree on the
requirement to accelerate action on the
nuclear rocket engine because of ils
great crl‘ﬂmmnt-:: advantage over
chemically -fueled svstems. Industry feels
the technological problems of the sys-
tem can be solved to permit flight by
1965.

Because of funding limits, NASA
has scheduled first test flight of the
Nerva nuclear engine in 1966-67.

NASA estimates nuclear rocket de-
velopment will cost 5800 million to 51
billion, and the 1967 date could be op-
timistic unless the current funding pace
s quickly accelerated. NASA-AEC Fis-
cal 1961 funding will total $47.6 mil-
lion for the Rover nuclear space propul-
slon program,

Direct nuclear cngine research 15
funded for $55 million in the Fiscal
1962 Fasenhower budget.

Solid Rockets Slighted

Although about %350 million of
NASA's Fiscal 1962 money 15 ear-
marked directly for launch vehicle tech-
nologv and development, proponents
of solid rockets feel the possibilities of
this tvpe of propulsion are largely be-
ing  overlooked. In the  propulsion
]uudﬂLl‘ $3.1 million is for solids. Air
Force currently is doing considerably
more work than NASA in large solids,
including exploration of segmented solid
rocket potential,

\ qu:L of the technology already exists
for conventional propulsion advance-
ment, industry feels, but some tech-
nical aspects of the nuclear engine
remain unsolved.

Solution of these problems quickly
and construction of a flvable engine
are seen as the major hopes for catch-
ing and surpassing the Soviets.

F. T. Dixon, vice president of re-
secarch and engincering for North
American Aviation’s Rocketdyne Divi-
sion, characterized major problems as
learning how to handle high reactor
core temperatures: matenals and health
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hazards assocuated with high intensity
gamma and neuatron rll:lll‘l'll:]'n and in-
tegration of the reactor into a fAvable
f.n:rm:. svstem,

L. E. Root. Lockheed Aircraft Corp.
group vice president, told the commit-
tee that “we know of no tu:lmi-::.i'l prob-
lems which might cause a serious delay
in the orderly ﬂudnpm{.nl‘ of a useful
nuclear space-flight svstem.” He smid if
a Saturn Immtu and second stage are
available, and if the nuclear engine con-
tractor is selected durimg 1961, the hirst

test Hight can be made :lurmﬂ the latter
half nF 1965.

Nerva Engine Bids

Joint NASA-ALC ofhce has re-
quested bids, due Apr. 3, on the Nena
engine, The ofhce told Aviation
WEEK 1t plans to award a contract to
the winner by July 1. The winner 1s
expected to be the single industry
source for both non-naclear and reactor
components for the engine throughout
the development program.

Both Root and James R. Dempsey,
vice president of the Convair Division
of General Dynamics Corp., urge con-
current, or parallel, feasibility  study,
design, research and development test-
img, manufacturing and operational use
of the nuclear space vehicle,

Dempsey contends the hrst nuclear
fight can be made "in less than 48
months from a deasion to prosecute
the program seriously” if the concuar-
rent managemeont concept is used,

The nuclear rocket, as third stage of
a vehicle with clustered 1.5-million-1b.
thrust Rocketdvne -1 engines o ats
first stage and clustered  200.000-1b.
Rntkctd}'m J-2 engines i its second
stage, could place 190,000 1b. in a sta-
tionary orbit, 70,000 Ib. on the moon
and return, and 145,000 1b. in a Mars
ortit, Dixon snd,

Performance of Saturmm with  §-l
booster powered by cight Rocketdyne
H-1 engines, S-11 second stage, with
four [-2 {'ng[mh_ and nuclear third stage
would be 81,000 Ib. in a low ecarth

orbit, and 35,000 1b. in an cscape tra-
jectorv, Dempsey said.

Although test and frst use of the
nuclear rocket most likely will be as
third stage of Saturn, Douglas Aircraft
sees the nuclear space unginc as the
propulsion system for an economical
space transportation EHII‘:I'H called Rita
(for reusable lnrc'r;:lam,tm transport

approach).

Douglas Rita Concept

Three-part  Rita program, which
could cost over S1 billion to complete,
would have a ﬂight test using a hvdro-
gen-oxygen engine in 18 months and
hrst nuclear-powered  flight test  in
1963, and would be performing lunar
missions by 1966-67.

The program’s operational sched-
ule, however, would depend on the
Rover-Nerva programs,

Development would consist of these
vehicles,

e Rita test vehicle, using a Pratt &
Whitney LRI19 17,500-1b.  thrust
engine to flight test the semi-ballistic
Rita configuration and systems, fly
nuclear components, cxercise the retro-
rocket svstem and check recovery
technigques.  Manutacture of 11 air-
fratm& could begin this vear, and bal-
listic and orbatal shots using  an
advanced Thor booster could begin in
January, 1965. Precise recovery control,
using Bell Telephone Laboratories
radio guidance system, would be guali-
hed ::lurmg these flights. Booster, called
Thorad, is a Thor with four assist
rockets attached to the airframe.

e Rita-A, which would make use of the
first nuclear engine available, with its
size scaled to accommodate this engine.
Present concept 1s a cone-shape, 40 ft.
in diameter at the blunt end and 65 ft,
high. Vehicle checkout would involve
launch as a single stage in ballistic and
vertical trajectories. As secomd stage on
a Saturn S-1 booster, it could orbat
85,000 1b. or land 10,000 Ih. on the
moon  without refucling. Object of
Rita-A 15 to conduct the carliest flight
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News in Optical-Electronics

Honeywell’'s IR Horizon Scanner “Sees” from 100 to 60,000 miles

Intensive research and development

on the use of infrared for space exploration
instruments gets special emphasis

at Honeywell's Los Angeles

Optical-Electronics facility.

Attitude sensing for satellites and planet exploration payloads
to wichin 0.1° ACCUracy 1s Fﬂﬂﬁiblt‘: with the unique design of
the Honeywell LG61A Wide-Angle Horizon Scanner. Models
of this infrared scanner meet a wide range of demands for atti-
tude accuracy, lite expectancy and range measurement. A
scanner with no moving parts, using a semiconductor radiation

chopper, is being designed for high reliability and long opera-
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rional life. Further variation of the basic design provides for
operation over the extreme altitude variations required in ec-

centric orbit missions.

Other infrared programs at Honeywell include the develop-
ment and production of infrared detectors, surveillance and
reconndaissance systems, communications systems, scanners and
trackers, in-flight automatic refueling couplers and IR instru-

mentation devices and systems.

For further information on new developments in Optical-
Electronics, call your nearest Honeywell representative, or
write: Honeywell Aero Division, 1915 Armacost Ave., Los
Angeles 25, California. Sales and service vffices m all principal
cities of the world.

Communications Haney-
well's MAXSECOM®* (Maxi-
mum Security Communica-
(IoNs) transmits voice or coded
intelligence via modulared in-
frared energy. Line-of-sight
LIANSTISSION gIves MCCUrITY not

—_ _ pbtainable in radio link. Solid
IR Detectors Typical Honeywell IR detector and preamplifier state electronics and semicon-

Eﬂ]“.l'lhll'lﬂ.“(}ﬂ_- This PE_I"r‘f ‘H:JIlﬂtﬂ-ﬂlfcffﬂ;[nﬂgﬂﬂtic] cell Oper- ductor modulator uni

ates at ambient conditions, non-cooled, and has a spectral MAXSECOM provide for
response from Iﬁ microns., Honeywell also produces cooled t'["-'[I'IP';EE e 'fE‘-J _’”.!h:!]r
detectors for military and space applications. transceiver dusﬁ:ﬁn ; E.;:.F.J.."ql'rr;.;ri

Roadiometers

Honeywell has pro-

duced infrared radia-

(lon measuring in- ll
struments (typical HonE}TWe

shown) for a wide

range of applications

thru the spectral WM @Mf/
band from 0.7 to 40

microns.




test of nuclear velaele as well as
demonstrate its useful space mission
capability. Douglas assumes the engine
will produce "I'}ﬂ 000-1b. thrust jn i

vacuaum, with a specihe mmpulse of
550 sec.

e Rita-B, the vehicle for iterplanctary
missions. Same configuration as the
A version, it would be scaled up to
115 tt. high and 72 ft. in diameter at
the blunt end. It assumes a vacuum
thrust of 750000 b, and 950-scc.
specific mmpulse.  Although based on

theoretical propulsion advances, Doug-
las feels the svstem s “within  the
L1q}u]1iﬁljra envistoned for the 1967
time  penod.”  Pavlead  performance
would be 160,000 Ib. in orbit; 25,000
lh. on the moon without refueling
90,000 1b. on the moon with one re-
fuching, and 45,000 1b. in interplanctary
flight “with multiple refueling, It the
]nz:]ur thrust-higher impulse engine 13
not available, ]}HLWLH proposes an al-

ternative  cluster uf four  200.000-1h.
thrust enginces.
The Douglas conhguration would

have an nphmum lift u:]rlt- ratio of 0.7

for a nominal re-enfry ElL‘f.L’]L'!'iIfl[.lH nf
g at a 1.5 deg. re-entry angle. Be-
cause of its high h 1s¢ diameter, Hmwi 15
said Rita would experience  re- L'1I|:T‘_-
heat loads of onlv about 2,000,
Ablating heat shicld would be used, but
it would not be affected in normal
operation and the vehicle would not be
rehtted with a new shield except after
emergency operahion.

Safety Problem

Douglas, like most other companies,
feels the nuclear rocket techmical prob-
lems can be solved, The company con-
siders operational safety the most dit-
ficult single hurdle to be overcome in
HLI'E'l{..Il' propulsion. Because radioactiv-
itv is “held in awe and fear” by most
pcople, the nuclear rocket program
must include a method of convincing
all who must be convinced of its ac-
ceptability,

General protections developed by the
company indicate launch of a single-
stage nuclear rocket from the gjr:}um]
would result in msignificant radiation
dosages. In a malfunction completely
vaporizing the reactor core, radwoactiv-
itv. would equal that of about a 0.1
kiloton nuclear bomb. If the explosion
necurred in the early stages of flight.
radioactivity would equal about a mil-
lionth of that from total nuclear bomb
testing to date.

Added safety precautions would come
in new methods of inerting reactor
cores, and in sclection of remote mid-
or northern Pacific launch sites.

Alternate to Rita as test system for
the hrst nuclear rocket 15 Apollo.
Krafft A. Ehricke, director of the Cen-
tiar program for Convair, said unless
an cngine project is ted to a high
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priotity mission, 1t 15 highly vilnerable
ko) funl:hnﬂ cuts., HL-.’.JLI"-.{. “ASAs re-
search fun-:h were cut by $18.5 mulhon

last vear, the 1°-1 engine program suf-
fered  because it was not hrmly  n-
tegrated nto a mission project, He

suggested a psvchological advantage in
dening the Apollo circumlunar mis-
ston as requinng the nuclear engine be-

cause the all- 'i.']Htﬂl{.']! Satum 15 ‘un-
comfortably marginal,”
Apollo, like I]::rut Mercury, prob-

cbly will be given t]n_ top DX national
]:nrunlh iml Ehricke th_]H the Nerva
engine should receive the same status.

Variety of Proposals

While agreement was general on the
nced to accclerate the nuclear engine
timetable and differed only on the de-
grees of techmical barners, mdustry
spokesmen were much more diverse in
their proposals and philosophies to ad-
vance more  conventional  propulsion
technology, The commuttee heard dis-
cussions of solids, liquids and hvbrids,
but the highlv optimistic advantages
cited for each svstem by its propo-
nents were tempered by the chivergent
OpInions expressed.

Martin Co. President Wilhlam B,
Bergen, who smid the country seems “to

have heen on a theory binge™ for the
past three vears, advised concentration
on large liquids as hoosters. “If there

is cnough time, energy and monev left
aver, we should applv it to the solid
boaster,” he said. He feels the cheapest
way to develop “practical machines™ s
to practice, and large liquids are “more
ncarly reduced to ]J..:-LEIU than solids.”

HLr"m holds that there must be a
clear thhhmmm between NASA and
defense booster goals because of the

differences in arrangement, thming and

cmphasis. He sees the need for a single
booster technology—in materials, proc-
5805 and {'um]J:.lnL-n'rﬁ—f:rut a wide range
of applications.

Pratt & Whitney Aiarcraft Assistant
Chief Engineer W alter Doll said there
15 no one best method for accomplish-
ing all proposed space missions—until
all promising systems are developed, the
merits of cach can only be assumed.

Inited Technology Corp. and Pratt
& Whitney Aircraft Division of United
Aircraft Corp. propose immediate de-
velopment of these svstems in a com-
prehensive booster program:
e High pressure hydrogen-oxygen en-
gine, with a vacunm specific impulse
IU e greater than the -[* () sec. For the
Pratt if'!; Whitnevy LR115, and “manv
times™ its 15.000-1b. static thrust. As
upper stage of a large segmented solid,
it could help put 100,000-200,000 Ib.
on an cscape trajectory i 3-0 vears.
® Recovery, for economy of operation,
using high speed aircraft state-of-the-
art which now exists to design winged
booster airframes, P&W savs a recover-
able winged booster, able to handle 353,-
D00-1b. payloads, could be ready in 4-5
VCATS.
® Conical segmented solids, a program
now being conducted by Umited Tech-
nology u:th COMPAany funds. This fall.
the ﬁrln plans to test fire a 500,000-1b,
thrust scgmented booster for 60 sec.
United nul flight weight engines could
be bmilt to deliver 7'-1111]11r:.|n 1b. thrust
by 1964 at a cost one-half to one-tenth
that of the Saturn and Nova hquid svs-
tems. With immediate funding total-
img $150-5200 million, a booster with
15-20 million-Ib, thrust could be ready
for fhght i three vears, the company
said,
® Hybnid propulsion using a solid rub-

MONTHS FROM FIRST NUCLEAR ENGINE FLIGHT TEST

MATOR MILESTONES b 1k 24 iz L 12 a4
ENGINE DEVELOPMENT GO-AHEAD ? ' I I [
ENGINE DESIGH ‘
REACTOR DEVELOPMENT TESTS [—
ENGINE TEST CELL #1 ACTIVATED L |
ERGINE TEST CELL #3 ACTIVATED * I
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CONVAIR has developed this timetable for development of a nuclear rocket for space; it
shows need for concurrent funding and work on several major milestones,
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BIG BOOSTER

Thiokol is producing the largest single
solid rocket motor to be flight tested,
first stage of the Minuteman. Reliability
has been demonstrated by a successful
flight test and an 8-shot launch capabil-
ity program. I he same facilities, scientific
and technical talents, and skilled manage-
ment team responsible for developing
this powerplant in record time are
capable of delivering space-age size
boosters for earth satellites and solar
system exploration.

THIOKOL

[
MAoen CHEMICAL CORPORATION, BRISTOL, PENNSYLVANIA

Rocket Operations Center: Ogden, Utah
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ber-based fucl and nitne acid oxidiecr.
The system 15 described as simple and
low-cost, with potential as a large boos-
ter stage. 1ts full potential must await
availability of the large sohids, "The basic
problem is ﬂantmg ctheieney, but all
other system elements are said to be
straightforward applications of existing
rocket technology.

United Iuhnnluﬂm scgmented design
is keved to uniform segment ]JH‘H]'IL[LT'-
in propellants, web thickness and m
tertor ballistic characteristies, which,
savs, permits scaling-up sive and Hnmt
from one segment to 10 or more.

Individual segments, weighing 65.-
000-100,000 Tb., could be connected by
a UTC-developed clevis joint, and thrust
vector control would be provided by in-
|1:Ll‘mfr nitric acid in the nozzle to in-
dnce a boundarv laver shock,

Segmented Rocket Cost

The company fecls the delivered price
of the large boosters could be 52 _per 1.
gr05s m.ifrh’r [t will static fire a 75.000-
b, motor in a single segment this sum-
mer. The motor will deliver 250,000
Ib. thrust for 60 sec. The halt-nallion
pound thrust motor to be hred this fall
consists of two scaments with a total
weight of 140,000 1b.

In its congressional presentation,
United Iu:hnu]ut- saicd 1t does not
recommend reduction of effort on the

Satum C-2 svstem, but ibs scgmented
svstem could be a "timely, Lumphnh
usable, reliable backup at relatively Tow
cost.”

Replacing the §-1 cluster of Soturn
H-1 booster engines in the C-2 with a
chaster of seven two-scgment maotors
could put 60,000 1b. in orbit at half
the cost of the C-2, Umited Technoloegy
saicl,

Big push for application of solids as
hrst-stage boosters also was made by
Thiokol Chemical Corp.  President
Joseph W. Crosby, who cmphasized
simplicity, reliabilite, lowest cost and
carlicst avatlability for the space pro-
gram.

Crosby told the committee Thiokol
has the ability to develop a familv of
these four motors to satisfv all pavload
requirements through 1975:

e Minuteman HT\I—EE clusters, available
immediately as a booster stage and able
to orbit pavleads up to 25,000 b, with
hquid upper stages. Cluster of seven
XM-55s, each uua]nng 30,000 1b., pre-
sumablv  with three hydrogen-oxveen
upper stages, could be used to orbit
5,000 1b. at a cost of 5178 per 1h. of
['J-i"i-]ﬂilil Same system conld ]'IH:I'IE]‘I up
to 7,000 Th. to escape velocity at a cost
of 5359 per 1b, of pavload.
® TR-4 non-segmented motor weighing

110.000 1h, \!.Tllf.]l would be r.11|~.tLrl.L1

as a booster stage, again using liquid

cnzimes s oupper stages. Seven-motor
booster cluster could orbit about 70,000
I, at a cost of 5159 per pavload lb.,
or boost up to 12,000 lh. to escape
velocity, at 54935 per pavload b, First
flight could be in 1965,
o T'X-555, a 67-ft. high, 14-ft diam-
cter solid motor uuf'hmr* 750,000 Ib.,
which Thiokol says is bascd entirely on
existing solid technology, Used as a
hmhl‘u i clusters of up to seven en-
zines, with liquid upper stages, the com-
]:ulm savs it could orbit 320,000 1h. at
a cost of S119 per pavload 1b., or ac-
celerate up to 125,000 1b. to escape
velocity at a cost of 5447 per payload
1. First orbital flight could l:u: in 1966,
e I'R-100, most advanced 1 the Thio-
kol family., Weighing 4.5 million lb., 1t
would be 108 ft. high and 24 ft. in
diameter, Used singly “with liquid upper
stages, 1t conld orbit 300.000 1b. or ac-
celerate 100,000 1. to escape. Orbit
capability of 2.1 million 1b. could be
achieved with a cluster of seven TR-
100s, and it could have escape capabil-
itv of 600,000 1b., Thiokel said.

Site Change

Croshy suggests that the propulsion
mdustry should move its manufactar-
g facilities to the launch site because
segmenting for case in transportation
hecomes impractical when the boosters
weigh mullions of pounds, IF launch site

... GENSUS-
PROVEN
OUTSTANDING
NEW
INDUSTRIAL
MARKET

Census-proven one of
the fastest growing
states in the nation
..« SUTYEY-Rraven one
of the outstanding
new industrial mar-
kets, Colorado offers
new industry Profits
with Pleasant Living.

Discover tThe new markets and opportuni-
ties awailing your company in Caolorado.
“Site-See’ Industrial Colorade now, .. right
at your desk.

Send for Free Executive Portfolio
"“INDUSTRIAL COLORADOQ"

Newly revised 9-booklet portfalio with
up-to-the-minute data on Colerado’s
industrial  sites, asiets, opportunities
and weekend wvacation wonderlands,
All inguiries held confidential.

COLORADO DEPT. OF DEVELOPMENT

24 STATE CAPITOL = DENVER 2, COLO.
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PROBLEMATICAL RECREATIONS 58

A new kind of atom smasher is to be composed of fwavangcntﬁ
and a circular arc which is concave towards the point of inter-
section of the two tangents. Each tangent and the arc of the circle
15 1 mile long. What is the radius of the circle?

—American Mathematical Monrhly
We'll tell you the diameter of our new shaft angle encoder: one
inch! Litton Systems Model ADI1-08s is the first miniaturized
eight-bhit encoder in its line, weighing in at 1.8 ounces and measur-
ing less than 1.4 inches in length. No space to amaze you further
with facts like its low torque, high resolution, and long operating
life, so write for specs and read all about it: Computer Systems
Laboratory, 5500 Canoga Avenue, Woodland Hills, California.

ANSWER TO LAST WEEK'S PROBLEM:

With an aggregate score of

28 points, there must have been 4 events at 7 points per event.
The only combination of place scores which satisfies the require-

ments 15 4 points for frst place, 2

for second place, | for third

place. In the high jump, B won 4 points, A won 2, C won 1. In all
other events, A won 4 points, C won 2. B won |, consequently

A won the pole vault,

LITTON INDUSTRIES
Beverly Hills, California
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SPACE ... IMAGINATION . .. ENERGY

Here twenty-five
million electron
volts probe the
Inmost secrets
of a missile

Vastly more powerful than any known
industrial X-ray apparatus, the Betatron
yields a clear picture through the full
girth of the third-stage Minuteman
engine in an eight-minute exposure,

:'Hllll’-‘iﬁlt‘-{l 'H-'El]'] morec lliill’l el I]iII!“IHPllF

exposure required with 1,000 curies of
cobalt 60. Resolution is such that
irregularities down to 0.01 inch can be
examined. Power of the instrument,
and dimensioning of the building which
houses it, are more than equal to the
"ﬁ-’ithin these lﬂl‘l}'t‘iﬂthud CIl- This ]_I_fiEIHT- ceye E :I]]J.:r' one En;ilI‘[ of our '|.l|:,l.,. Lllr 51‘:ruf_i||i3ing iIll[‘I‘iHl’ 1{-,|"':|Er|'!';_11:|l|}."
trances, shielded from the world complete nondestructive test installa-
by six feet of reinforeed conerete tion at Bacchus. Through such steps,
and full-height earth barricades, the life history of each individual unit
lurks the mighty Betatron. Its becomes an open book—its reliability the lhl]‘[]-:?“l;’t‘.* Minuteman. advanced

task: to search out any defect in can be computed, its readiness known second-stage Polaris, Altair, and the others,
production-line propellant grains before the need arises. Such exacting

of the cast rtnmpnﬁitu double-base

solid-propellant motors made at Bacchus:

exposed to its powerful X-ray eve. tests pave the way to space,

Chemical
Propulsion
Division
HERCULES ER COMPANY
Hercules Tower
Q10 Market Strect
Wilmington 99,
Delaware




Hallicrafters participation in the Atlas missile project helped to develop capa-

bility for many areas of the complex missile field, including code transiator
data systems: grlnunq support equipment ; ECM testing and antenna
Current explorations invalve latest Infra Red techniques,

&4

For more than a quarter
century, Hallicrafters has
worked in close partnership

with our armed forces on fast

solutions to critical military
electronics problems. Qut of
this priceless experience
are emerging startling new
ideas and hard-hitting, fast-
moving techniques to keep
our country one jump ahead
in electronic warfare...

hallicrafters

World Wide Blue Streak Boject

New levels of speed and efficiency are being reached in equipment moderniza-

tion, retrofit and technical support programs with Hallicrafters” radical new

"Blue Streak" p!rujecl. specially-trained Maintenance and Technical Support
Teams, close-knit and flexible, can be tactically deployed to
lenance, installation and testing of

the warld.

Looking for a challenging new oppor-
tunity? We are interested in qualified
engineers at all levels. For full details in
confidence, contact William F. Frankart,
Director of Engineering.

. accomplish main-
electronics weapons systems anywhere in

systems,

B-52 and other military aircraft will be protected by the most potent Electronic
Fauntermeasmas equipments yet devised. These equipments were developed
in close teamwork with the Air Force under Hallicraflers’ QRC (Quick Reaction
Eapahilllf} program. Now qualified 1o meet full environmental specifications,
they are in quantity production.

Hallicralters communications leadership is exemplified by new high frequency
Single Sideband receiver, (model no, SX-116). 1009 modular design permits
simple modification for compatability with existing and future communications
systems. Stability, with proper available plug-ins, is better than one part in
10,000,000 per month, Hallicrafters alss offers an existing capability in receiving
and transmitting technigues up to frequencies of 50,000 megacycles.

Airborne antennas and micro-wave companants with power capability in excess

of 1,000 watts, can be made available to solve tomorrow’s very high power
handling requirements. Testing of microwave components is possible with
special high power generators, designed and built by Hallicrafers.

_Fur turther information on Hallicrafters facilities and experience in mil-
itary electronics research, development and production, please write to:

llallitraﬂers(Dtumpang

Military Electronics Division,
Chicago 24, lllinois

rcal estate is scarce or expensive, sohds
can be built in dry basins and Heated to
the site, he said. An aggressive space
program based on solids could bring
gross vehicle weight cost to about 51
per pound, Crosby claimed.

Proper Application

Rocketdyne President 5. K. Hoffman
feels low cost “is not an exclusive vir-
tue of any one tyvpe” of propulsion
system, but will apply to the engine
best used. In an analvsis of ments of
cach svstem, he said solids are best
used in tactical and strategic applica-
tons and for armaments and JATO,
but liquid and nuclear propulsion must
be used for more ambitious missions.

Hotman sees recovery of  liguid
boosters developed to the point where
they can be used 50-100 times, which
would reduce the cost of launching
space missions essentially to the cost of
the propellant.

Broader effort in all arcas of propul-
sion was urged by Aerojet-General Corp.
President Dan A, Kimball, who said
inadequate support of advanced com-
ponents and concepts “has been a con-
tinned weakness i our ability to ad-
vance rocket technology.”

Kimball labeled the present space
program “‘meager’ because of insufh-
cient booster capability and suggested
acceleration of these projects to aug-
ment it:

e Scgmented rockets: Acrojet 15 now
conduching a USAF program which
could lead to a segmented solid in 2-3
years, able to deliver 2.5-3 million 1b.
thrust for 60 sce. Main problem s
large nozzle development.

o Pressure-fed engines: Although heav-
ier and not competitive with pump-fed
cngines in ballistic missiles, they are
simpler to build, cheaper, highlv reli-
able, and have high performance char-
acteristics in space applications. The-
oretical  pressure-fed engine - could
deliver 15-20 million 1b. thrust, put
250,000 Ib. in orbit, and be completely
recoverable.

» Booster recovery: development of run-
way landings or flvback systems based
on inflatable structures or Rogallo wings
conld reduce the cost of an orbiting
pavload from the present 51,000 per
Ib. to $5-530 per lb.

NASA propulsion officials assured the
committee that the agency is not based
against solid propulsion, but Rep. Vic-
tor L. Anfuso (D.-N. Y.) asked that an
impartial studv be made for the com-
mittee by NASA on solids and liquids.
Maj. Gen, Don R. Ostrander, NASA
launch vehicles director, who agreed to
the study, said he has recommended
that the agency increase its request for
solids from $3 million to 518 million,
and increased liquid rocket funding
from $68 million to 583 million in the
I"iscal 1962 budget.
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YOURS
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AC POWER
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Behiman is offering this guide to AC power supplies as a service to those
engineers who have a need for extremely accurate and exceptionally stable
AC power — single, two and three phase, For your free copy, send the coupon
below to: Behlman Engineering Company, 2911 Winona Ave., Burbank, Calif.

NAME
ADDRESS
COMPANY

BEHLMAN ENGINEERIMNG a subsidiary of Electronic Energy Conversion Corporation

&5



r'l— e

"'i.

B
'1

THEY RELY ON HADIATIDN S
AUTOMATIC TEST EQUIPMENT
TO PIN-POINT “LITTLE” TROUBLES IN BIG SYSTEMS

Locating the single faulty component or circuit in an ad-
vanced electronic system can be expensive—in time, money,
and mission suceess. Putting its iinger promptly and auto-
matically on these “little” sources of trouble is one of the
unique capabilities of Radiation’s Automatic Test Equip-
ment—Maodel 501,

Whatever electronic systems it supports—missile guid-
ance, [light. computers, or industrial process control—
Model 301 takes the trouble out of trouble-shooting, check-
out and calibration procedures. Model 301 utilizes thor-
oughly proved. readily adaptable standard building blocks.
Systems can be tailored reliably and economically to each
customer’s specific ATE requirements.

Typical features available in Radiation’s Automatic Test
Fquipment include: maximum testing speed in direct keep-
ing with speed capabilities of the system under test; ahility
to maintain a constant check on its own functional ac-
curacy while testing is in progress; test routine and test

66

tolerances variable by operator as required: completely
flexible data storage. programming and resolution; com-
prehensive published reliability data on all standard build-
ing blocks.

Radiation’s exceptional capabilities are servinz both
industry and the Armed Forces in a broad range of ad-
vanced electronic applications. If you would like to know
Radiation's capabilities in an area of specific interest to
you, or would like complete information on Model 301,
write to Radiation Inc., Dept. AW-3, Melbourne, Florida.
Radiation’s plants are at Melbourne and Orlando. Florida:
Palo Alto, California; and Philadelphia, Pennsylvania.
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FERFGHMHCE of the ﬂ-nr:mg IEHH I mumsn.-d over its predecessor 720 h{'l:.!ui{' of a ~I-'Df‘r increase in available thruqt with only a 15%
increase in allowable gross weight. First 720B off the production line for American Airlines is shown just prior to a takeoff.

Aviation Week Pilot Report:

Turbofans Reduce 720B’s

By William S, Reed

Seattle, Wash.—Better takeoff per-
formance, lower fuel consumption and
mgher payload-carrving capability arc
the most notable features of the Boeing
720B which cnters American Airlines
service this month.,

Thrust increase of 40% supplied by
the four turbofan engines enable the
720B to crmse at 630 mph. at 25,000

take off from one-third less runway
than the 720 at comparable weight, use
20% less fuel at comparable speeds and
operate at a gross wuight 20000 1b.
excess of its predecessor 720,

Improved performance, most notable
of which 15 a short takeoff run and
rapid climb, was demonstrated during
a recent Aviation Week pilot flight
in a 720B at Boeing Ficld. Ability to
operate from high altitude airports will
permit American Airlines to offer serv-
ice into Mexico Elh s 7,340-ft.-high
ml_mrt (AW Feb. 27, p. 39).

['he Aight |m_1udr: a summary of
the maneuvers illustrating  handling
qualitics in Boeing's customer training
program, given by Paul Maier, expen-
mental test pilot and customer check-
out mstructor.

Only external differences apparent
between the 720B and the 720 are in
the larger engine nacelles and in an
mcreased horizontal stabihzer area.

Aircraft flown on this flight was
N7541A. the ffth 720B off the line for
American Airlines. With 12 persons
and 56,000 Ib. of fuel on board, the air-
craft gross weight was 166,295 1b. Max-
imum . allowable  taxi weight of the
7208 15 235,000 1b.; maximum fight
weight 15 233,000 b,
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Weather prevailing at Scattle’'s Boe-
mg Iicld on the dav r:f the fight was:
meunurn 6C (44F): wind from the
cast at 15 kt.; albimeter 30.18; skyv con-
ditions 510 with intermittent drizzle.

Pre-Takeoff Calculations

Pre-takeoft calculations showed that
aircraft loading conditions with the
center of gravity at 24 mean acrody-
namic chord called Fnr the fnl]{mmg
settings: eclevator tim, 2 deg. nose up;
engine pressure ratio (EPR)—the ratio
of total turbine exhaust pressure to

Takeott Roll

total engine inlet pressure—1.76; N,
rpm. (forward compressor) 103.6%;
V, speed, 105 kt: V, speed 113 kt;
V., speed 130 kt. The aircraft, with
Clavton Scott, Bocing's chief produc-
tion test pilot, i the left seat and
Maier in the right, was taxied to posi-
tion on Runwav 12, Maier did the
taxiing from the right seat demonstrat-
ing that nose wheel steenng 15 not
needed for control on the ground be-
cause of the castering action of the
nose wheel.

Performance of the 720B, in com-

MAXIMUM ENVELOPE diameter of 17,000-1b.-thrust Pratt & Whitney JT3D-1 turbofan
engine is 14 in. greater than that of the JT3C-7 turbojet which powers the 720, Bypass air
acts as an acrodynamic cushion for the exhaust, obviating the need for sound suppressors.
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Quick delivery...a specialty at Deutsch! Naturally, we
can't make delivery on the 1st if you order on the 7th
...unless you let us use the calendar shown above. But

we can promise delivery of catalog items in a week or
less from either our eastern or western stock locations.
As a matter of fact, we usually ship on receipt of your
advance order, without waiting for confirmation. And
this goes for our entire line of standard environmental
miniature electrical connectors: solder or snap-in
types, self-aligning cylindrical and rectangular rack-
and-panel models, and hermetics that never leak.
If you hawve a tight production schedule staring you in
the face, contact your local Deutschman today. He'll
do his best to make delivery yesterday. For location
of your nearest Deutschman write for Data File H-3.
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Electronie Components Divigion  Municipal Airport « Banning, California

ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS

parison with the straight 720, especially
at so light a gross weight, is impressive.
The 720, with Pratt & Whitney
JT5C-7 engines developing 12,000 1b,
thrust, 15 a good performing aircraft
(AW Aug. 15, 1960, p. 56) hut the B
model has over 40% more power. [Its
P&V JT3D-1 engines cach  develop
17.000 Th. thrust, permitting verv rapid
acccleration on takeoff and ven steep
sccond segment climb. loor angle, n
fact, probably exceeds that which the
airhnes will care to use and power
cither will be reduced or airspecd will
be faster than the certiheated values
specified for regular operation.

No cHtort was made to make this a
maximum performance climb and the
aircraft rose at an indicated airspeed
ot 310 kt.—best climb speed for maxi-
mum range. Had the immediate gain
of altitude bheen the objective, chimb
speed would have been held at 260 kt.
and the recorded performance been
maore impressive.  THowever, 41 min.
alter  takeoff, the aircraft  passed
through 10,000 ft., indicating a 4,800
fpm. rate of climb. The 720B passed
through 15,000 ft. one minute later,
throngh 20,000 ft. 71 min. after takeoff
and reached 30,000 ft. exactly 10 min.
from start of takcoff roll. Climb power
used was N, of 1029 with EPR of 1.7.
IFull gross weight rate of ¢chimb 15 est-
mated at 3,500 fpm.

Maier and Scott leveled the aireraft

——

-

off at 30,000 ft. to conduct systems
checks, mainly the trim of the aircraft
and the functioning of engine surge
bleed valves.

The aircratt settled down to a cruise
speed of Mach 88 (roughly 597 mph.)
at 30,000 ft. wath the following indi-
cations: EPR 1.63: N, 97%: indicated
fuel fAow 3,500 1b/hr./engine. Indi-
cated aspeed was 330 kb and indi-
cated true airspeed was 309 kt. Scott
then rehinguushed his seat to this pilot
and Maier commenced his demonstra-
tion of the aircraft’s shortcomings and
capabilities.

Time did not permit a complete
rundown of Maier's routine but in-
cluded the more important aspects of
the fving qualitics tvpical of large,
high-performance, swept-wing  aircraft.
As a prelude to checking out new
pilots, Maier demonstrates all the un-
usual handling qualities and emerzgen-
cies, together with the proper pro-
cedures and techmiques. Students are
assured of their ability to cope with
the machine and continue the tran-
sition course with greater conhdence
and better understanding, Maier savs.

Iirst item was a demonstration of
the cruise capabihty of the aircraft.
Power was boosted shghtly and the
aireraft accelerated quickly to the point
where the Mach limit waming bell
sounded, approximately .91 on the
Machmeter, actually .906. Shortly be-

COMTRAILS formed at 37,000 ft. during Aviation Week flight in Boeing 720B over
Washington state. Note exhaust ducts for bypass air from forward fans, and increased
area of horizontal stabilizer to compensate for destabilizing influence of 409 power increase.
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Environmental
conditioning

for
missile
ground support

systems

AiResearch electronic cooling
units for U.5. Army Hawk missile
mobile ground radar equipment
require only hall the space origi-
nally allotted. These lightweight
production units, with a heal rejec-
tion capacity of 10 KW, measure
EIDH \ E]H 5 3 I-”.

A complete system package, the
liquid-to-air unit includes an ac-
cumulator, pump. heal exchanger,
fan, switches and valves.

Contact AiResearch early in
your planning and design stage for
greater reliability, smaller unit size
and weicht, AilResearch is the lead-
ing desizner and manufacturer of
advanced electronie conditioning
equipment and systems for missile
and ground support applications,

Environmental conditioning
equipment has been produced for
the following electronic svstems:
Detection « Communicalion
- Control + Ground Support -

Guidance

Frite for literature today.

...E@mmm.

AiResearch Manufacturing Division

Los Angeles 45, California
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Upper photo: Hi-Loks fasten the entire lower skin panel to ribs and beams.

Lower photo: Modified 20° attachment toal on Keller Air Driver installs Hi-Loks on beam flonges.
The Hi-Lok installation is quiet and eliminates the progressive pounding to the structure normally
ossociated with the installotion of swoge type fasteners using pneumatic hammers,

HI-LOK
CIRCUMVENTS STRUCTURAL FLANGES

The change to high strength Hi-Lok Fasteners and Hi-Lok
tooling on the Northrop T-38 Talon supersonic jet trainer,
overcame acute accessibility problems caused by wide
flanges on structural ribs and beams in the thin, single
panel wing. The switch to Hi-Loks from swage type
fasteners resulted in a substantial savings in installation
manhours.

More than a 50% tool cost savings alone was realized at
Northrop when swage fastener tooling, with its single pur-
pose power units, squeezer yokes and other special tooling
was replaced with simple Hi-Lok offset tooling adapted to
standard, multi-purpose air driver motors.

OFFSET TOOLING

Hi-lok 2" offset extended odoptor fitted to
an Ingersoll-Rand Air Motor reduces a 2-man,
32-hour aszembly job on the landing geor
steel support rib 1o o one-man, 4-hour job,
Additionally, the change to Hi-loks reduced
the installed fastener rejection rate from 30%;
ta practicelly nil.

CONTROLLED PRELOAD...the torque-
off feoture of the Hi-lok ecollar auto-
ml:ll'fr:::l“:,' gives o |'.'II"E|-EII;II:| condition
consistent within == 10%. Becouse of
the 1'{:II'E|I..|E'-r1;‘|'H feature, torque wrench
inspection after installotion is not
required.

Installation rates up to 45 Hi-Loks per minute are obtain-
able using automatic drivers where the structure is open
and when speed of installation is essential.

Contact your Engineering Standards Group or write

directly to us for additional data on Hi-Loks and our other
fastener producis.

*TRADEMARK REGIST ERED = LU, S, AND FORCIGH PATENTS AFPPLIED FOR.

Ai-sﬁearcm.,,.m.

adboF WEST J4FTH STREET, TONRNANCE, CTALIFORNIA, U 5 A,
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CHECK of 720B’s high-altitude performance is made at 36,500 ft.  Aviation Weck pilot
William 8. Reed 15 at the controls; Boeing |;i]r1t Mike Gladveh 1s behind him.

fore, Mach effects were felt on the
airframe and the automatic trim svs
tem started to compensate for the nose
down pitching moment caused by rear
ward travel of the center of pressure,
Power was reduced simultancously with
the sound of the warning bell but it
was evident that the aireraft can cruise
at its himiting Mach number without
Boosting power above maximum cruise
limuts. Cruise speed at the hmiting
Mach number of 906 works out to
about 615 mph. at 30,000 f. and to
ahout 627 mph. at 25,000 ft.

Systems Checks

Ihe aireraft then was taken to 4(0.-
000 £, where Further svstems checks
were made. At this altitude Maier
set up conditions that produced Dutch
roll, which consists of roll and wvaw
oscillations uncomplementary to each
other. It 15 common with sweptwing
aircratt, Normal technique of trving to
dimp the lateral oscillations by the use
of atleron control onlv aggravated the
situation because of the mertia of the
aircraft about the longitudimal axis and
the inertia inherent in the mass of the
engines on the wings.

Using aileron onlvy caused the
mancuver to become more rapidly di-
vergent,  Proper correchive achion was
initiated by Maier in the form of
rudder opposite to the direction of vaw,
an unnatural maneuver to a pilot accus-
tomed to high-performance military jet
fighter-tvpe atrcraft,

The mancuver was repeated twice
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more to demonstrate the cftectiveness
of the recovery together with actuation
of the vaw damper, which 1s the maost
cftective means of preventing Dutch roll
and of stoppig it once 1t has gotten
started.

PDutch roll 15 a charactenistic of all
large swept-wing craft and most smaller
ones as well.

In the 720B, Dutch roll was -
duced deliberately by de-activation of
the vaw damper and by asvmmetric
power. Corrective achiom supphlied by
this pilot was to apply mdder and to
hold aileron. Displacement of the air-
craft, even so slightlv as to be unno-
ticed at first, caused the Dutch roll to
start, but once the proper recovery 15
uscd or the vaw damper 15 tumed on,
the oscillations stop, The danger in the
mancuver 15 in not being entirely fa-
miliar with its charactenistics and in
not knowing the proper corrective
action,

Control Without Spoilers

During a series of descending turns,
rates of roll with full spoiler action
and with either or both scts of spoilers
imoperative was tricd. Control without
spoilers is positive but somewhat slug-
sish and controlling the aircraft with-
out the nse of spoilers is an emergency
measure  which  should be  practiced
frequently from time to time o main-
tam prohciency.

At 15,000 ft. the aircraft was slowed
and put into landing confguration.
\With power at idle, an amrspeed bleed-

4%

Semiconductor

~ High Outpud witHour

Urmpligicalion

* Guage Faclor 120 to 140
30 ma gage current
120 Ohm nominal resistance

Resistance change linear with
strain

Negligible hysteresis

* % % * %

Suitable for static and
dynamic measurements

Reguest Bulletin CEI-900

TELEMETRY
ANALYSIS TESTING

®

From The Home of Plonned Pioneering

cenfury
ELECTRONICS & INSTRUMENTS, INC.

T'e-TU 14058 . Phone Liher 4-71101
P. O. Bax &34, Pine Sigtion, Tube 10, Oklshomo

Serviced by Systems Engineering Offices of

ﬂirsupplg -Bero Engineering Cﬂmpuny

in U. 5. A,
Vibro-Meter Corporation, Fribourg, Switzerland
in Free Europe
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JetStars Move Down Production Line

Lockheed JetStars move down the production line at the company’s Marietta, Ga., plant.
Deliveries are scheduled to begin next swmmer on commercial orders, and the first of six
Military Air Transport Service special air mission C-140 JetStars is to be delivered in
September under $9,400,000 contract, MA'TS erdered another five JetStars for checking
navaids, Lockheed has five of the aireraft, powered by four Pratt & Whitney JTIZA-6
turbojets, in an FAA certification program. Others are entering company flight testing.

off rate of 1 kt./sec. was established to
assure that no incremental g force was
apphied. Buffet was ample, oceurring at
about 1135 kt. followed by a verv docetle
stall at an indicated airspeed of 95 kt.
A mechanical stick shaker actuated at
about 115 kt. The 720B exhibited no
tendeney to fall of on a wing nor
were there anv  excessive  directional
oscillations. |

Acccleration was timed after the air-
craft was cleaned ap. While main-
tining 15,000 ft., maximum contin-
nous power was applied, Timing was
started when the aireraft passed through
200 kt., and the acceleration to 300 kt.
took 35 sec. Again, the aircraft was
some HO,000 1h, under 1ts maximum
weight, but this indicates the machine's
climb potential at this altitude, A pilot
gleans that thas is an mireraft with morc
reserve power than 1s usuallv available
m transports.

Longitudinal pitch changes caused by
spoiler actuation were tried in arder to
demonstrate how landings can he ac-
complished with a jammed stabilizer.
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Two switches on the overhead panc
guarded to the “on” position will de-
activate either the inboard or outboard
spatlers. With the mmboards imopera-
tive, activation of the speed brake
handle causes the ontboard spolers to

he deploved, producing a nose-down
pitching moment, Opening the switch

on the outboards causes a nose-up pitch-
mg moment. When used in combina-
tion with at least 20 deg. of flaps, inter-
play  between the spoiler activation
switches and the speed brake handle
produces  effective  longitudinal  trim
changes sufhcient to enable a landing to
he made.

Asvmmetnie  power with one and
two engmes on the same side cut back
to adle, illustrated that ample power
wias available to continue fight and
that rudder control is sufficient for all
normal  mancuvers. Rudder  foree
gradient, however, 1s not positive, but
appears to be almost fat after the inmtal
10-Ih. foree 15 applied to bring the
rudder boost into plav with the vaw
damper eut in.  Without the vaw

damper, 12 lb. of pressure 15 required.

Result 15 that with sudden power
loss, a marked tendency exists to apply
too much corrective rudder. Also, in
mancuvering the aircraft, too much
rudder can easilv be applied resulting
i uncoordinated maneuvers.  This
could lead to Dutch roll at altitude.
Without a positive gradient, reference
must be made to the instruments to
maintain coordinated fight., Rudder
force gradient, built to airline specifica-
tions, is not without compensation
thongh. Turns with one and two en-
gines ont can be made comfortably
without undue strain on the pilot's legs
and without the need for constant trim.

Flving the 720B on imstruments
proved to be a pleasant experience. An
overcast moved in at 12,000 ft, during
the flight necessitating an instrument
letdown to about 3,000 ft. Following
Seattle Approach Control’s  instruc-
tions, a holding pattern was maintained
tor about 15 min., following which a
standard radar monitored descent was
made. Throughout the letdown, 30 deg.
of bank was used. Ease of operation
was apparent and the American Air-
lines" flight instrument arrangement
proved to be conducive to a minimum
of confusion. The descent through
light icing and moderate turbulence
proved to be free from dificulty. Trim
changes proved to be nominal with
changing power and speed.

Three landings were made on  this
flight with two being performed from
the left seat by this writer and the last
done by Maier demonstrating a “hands
oft” touchdown. Reference speed V.
for over-the-fence speed at a gross
weight of about 125,000 b, was 117 kt.
The pattern was flown at about 145 kt.
with airspeed reduced to 125-130 kt.
on the hnal phase.

Two characteristics have to be kept
im mind when linding the 720B:
® Lateral overcontrol on the final ap-
proach is easilv induced by the pilot if
corrective action is held too long. As
in the Dutch roll deseription, the iner-
tia of the aircraft makes it necessary
that corrective action applied to pick
up a4 wing not be held until motion
starts. 1f a wing drops slightly due to
4 gust, opposite atleron 1s applied but
the correction removed before opposite
roll starts. Omee the proper action and
reaction 1s learned, lateral control is not
difhcult but the uninitiated pilot mas
work overtime on the ailerons unless
the arcraft reactions are lead with cor-
rective action.
® Flarcout is initiated as with anv air-
craft on landing, but the aireraft i1s not
held off as speed decavs. Rather. a
constant attitude 15 maintained. The
relative angle 1s not increased. If an
attempt 15 made to hold the aireraft
off, a bad landing will result because the
main gear is aft of the center of rota-
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Computer-operated loboratory model of pilot's disploy of avoilable londing sites within the realm of safe re-eniry.

FAST THINKING for spacecraft pilots is the development objective of the
Bendix Energy Management System Project being carried out for WADD, ARDC,
United States Air Force. By means of an airborne computer-operated electronic
display, a pilot will see the continually shrinking area of targets and landing
sites which he can reach without exceeding the acceleration or heating

constraints of safe flight. Career opportunities in such advanced projects are

available to engineers who would like to direct their energies most effectively.

BENDIX SYSTEMS DIVISION

ANMN ARBOR, MICHIGAN

:mnd"jl/

CORPORATION




A ATICO ON BOARD:

SIX MONTHS FROM CONTRACTTO COUNTDOWN

Just six months following contract award, Northrop began deliv-
eries of Datico automatic checkout equipment for use in the
Navy's Polaris Fleet Ballistic Missile program. Datico is used in
factory, depot, tender, and submarine operations.

Datico is a digital automatic tape checkout system with a wide
variety of applications. Its successful integration by Northrop
into the Polaris and other major weapons systems demonstrates
that the same basic Datico equipment can be used at all levels
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of maintenance and operation, utilizing the same test standards
and methods and operated by personnel with the same basic
training.

Northrop is at work on more advanced versions of Datico to

extend its capability
NORTRONICS

to an even wider
A DIVISION OF

range of military and
NORTHROP

industrial systems.

tion and holding oft results in driving
the main gear into the runw: iv. Con-
sistently gum[ landings can be made by
allowing the aireraft to settle onto the
runwav while mamtaining the same at-
titude that was cstablished on the ap-
proach.

The third landing was exccuted by
Maier from the nﬂ]]t seat. With onlv
minor corrections applicd by thumb
pressure to the control voke on final
approach, the 720B came to within
about 20 ft. above the runwav. At this
point, Maier cut the power and allowed
the aireraft to scttle itself onto the run-
way without further assistance. Although
not as smooth as the assisted landings
made, this demonstration graphically il-
lustrated that too much effort on the
part of a pilot can make the aircraft
difhicult to land.

After about 3 hr. of flight, the air-
craft was taxied back to Boeing's Com-
mercial Flight Center, Ground han-
dling was conducted without difhienlty,
with visibility as good as that expen-
enced in anv large “aircraft.

PRODUCTION BRIEFING

Lockheed Aircraft Corp.’s first P3V-1
ASW aircraft rolled off its Califormia
Division  assembly  line  recently,
Powered by four Allison turboprop
engines, the 400-mph.-plus aircraft will
begin flight testing soon.

Belock Instrument Corp., College
Paint. N. Y.. has received a 5930, Hﬂ[]
Ny contract for manubacture of un-
speciicd  components  for  the  Asroc
(anti-submaring rocket) program.

Curtiss-Wright Propeller  Division,
Caldwell, N. ].. will build mechanical
variable exhaust nozzle control equip-
ment for the General Electric J85-5
turbojet engine. The S1-amillion con-
tract 15 for controls on engincs power-
ing the Northrop T-38 jet trainer.

Twin Coach Co., Buffalo, N. Y., will
produce fins, rudders and spoiler units
for the Boeing C-135 jet cargo aircraft
under 51. L‘r—-l'lll“lhl'l conkract. F'rmluftmn
under the contract extends from Apnl,

1961, to June, 1962,

Grumman will  build  additional
\W2F-1 carrier-based carlv-waming air
craft under a $3S-million Burcau of
Weapons contract. T he W2F, pmu,ru:i
by two Allison T56-A5 lmh{npm]h 15
du..Lgnul to replace the unlllu piston-
engine Grumman WEF-2 as Aect early-

warning aircraft,

Beech Aircraft Corp. has received a
supplementary contract totaling 5.7
million from U. S. Armv lor ]dth[’trm 1
pmduthﬂn of Model 1025 target
drones, extending this work until !Lh—

AVIATION WEEK, March 20, 1961

SAC B 58 Crew Receives Thnmpsnn Trnphy

B-58 crew members of Strategic Air Command’s 19th Air Division are awarded the Thomp-
son Trophy for their 1,.284-mph. performance over a 1,000-km. closed course, setting a new
world record for this event, Shown left to right are August Esenweing, executive vice presi-
dent of Convair, the B-58's manufacturer; Benjamin Chidlaw, exccutive vice president of
Thompson Ramo Wooldridge, sponsors of the trophy, Maj. Harold Confer, pilot of the
B-58, Capt. Howurd Bialas, defensive systems operator, and Maj. Richard Weir, navigator

(AW Mar. 6, p. 37).
ruary, 1962. Model 1025 drone 1s
Armv's version of the Navy KDB-1

missile target.

Southwest Airmotive Corp., Dallas.

Tex., has received a three-vear contract

covering  helicopter  engine  overhaul
from U.S5. Army |T1]IH]_'HJI["I[']1J'|1 Ma-
tericl Command, St. Lows, Mo, Frank-
hin 0-335-5 engines for Bell H-13s and
(3-335-6 engines for Hiller 1-13s will
oo on the Southwest Airmotive over-
haul lines in Mav and contract calls for
minimuam of 135 engines to be over-
hauled in the first four months of work.
Contract marks Southwest Airmotive's
entry into Army aircraft engines over-
]I;]H].

Convair Diavision of General Dyvnam-
ics Corp. has received a 5566,126 USAL
Air Research and Development Com-
mand contract to develop and test a
pneumatic  flight control  svstem for
lngh performance aireraft and missiles.
The two-vear effort will be conducted
at San Dicgo. The flight control svs-
tem is to operate in the presence of
high temperatures and  high nuclear
raciation Auxes. Present indrmht SV§-
tems are inadequate in such an environ-
ment.

Advanced Technology Laboratories,
Mountain View, Calbf., received a let
ter contract from Bocing Airplane Co.
to develop prototype sensor devices for
measuring  skin  temperatures 1n the
Dvna-Soar manned space g alider. Svstem
will give the pilot critical temperaturc

data during the glide into the earth’s
1[1]1|]5iﬂl¢.ﬂ. and ﬁmmu calls it one of
the most important *-.'LHH.]'I.H in  the
glider development H}mﬂrlm The $86,-
000 contract also calls for the develop-
ment of a method for mmstallabion of
the sensors.

AiResearch Mfg. Co. (Garrett Corp.)
has been awarded a three-vear contract
by the Space and Information Svstems
Division of North American Aviation,
Inc. to mmvestigate thermal and atmos-
pherical control of space vehicles. Al
Research will study the requirements,
design concepts and integration of
environmental control svstems.

Nortronics Division of the Northrop
Corp. has formed a manne equipment
department to develop and produce
periscopes, radiometric sextants, stabili-
zation computers, and manbime maviga-
tion plotting equipment., ‘The new

department will operate 1n Norwood,
wiass.

Kearfott Division of General Preo-
sion, Inc,, Little Falls, N. J., has re-
ceived contracts totaling  $5,225,300
from Convair Division of General Dyv-
namics, Ine.. for follow-on prmhwri:m
of precision rate integrating gvros for
the Atlas,

General Electric Co.’s $15.5-million
Missile Trajectory  Measurement  Svs-
tem, now being developed for the Air
IF'orce under ARDC contract, will usc
nmicrowsave as its primary communica-
tions link,
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FUEL HANDLING

B.F.GOODRICH PRODUCES THE ANSWERS
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iMNER BOOT

AIR WALVE

SURGE BOOTS —absorb hydraulic shock., FLEXIBLE CONNECTORS —

The aerial refueling system on the U. 5. Air Force KC-135
jet tanker delivers fuel at an extremely high flow-rate —yet
must disconnect instantly when required.

To take the tremendous shock pressure when How is
interrupted, B.F.Goodrich designed and built for Boeing a
double-walled surge boot to carry fuel in the flying boom
extension. A pressurized air cushion between the walls of
the boot dampens shock loads, permits fast refueling
with safety,

B.F.Goodrich designs and produces special products for

a wide range of fueling requirements—surge boots, flexible
fuel line connectors, fuel cells, hose, vapor barriers, and

for internal fuel lines.

others for aircraft... motor cases, insulator hners, and solid
propellants for rockets and missiles. For help in your appli-
cations check B.F.Goodrich Aviation Preducts, a division of
The B.F.Goodrich Company, Dept., AW-3B, Akron, Ohio.

PRESSURE SWITCHES—BIG
switches actuated by precision,
Omega-design bellows perform
many critical functions on jet
EIIEiI'H'.'H ."i‘lll'_"fl o5 iﬂl’]iff][illg
adequate fuel pressure, actuat-
ing afterburner igniters and
unlocking nozzle area controls.

FOR UNUSUAL REQUIREMENTS
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WEIGHT-SAVING FLEXIBLE FUEL CELLS —This T-38 twin-jet trainer,
macle by Northrop, i1s one of many current aircralt using BFG fuel cells. Constructed
with special fuel-resistant compounds, these cells are strong and lightweight. BFG
fuel cell manufacturing is backed by complete development and test facilities,

SOLID-FUELED ROCKET
MOTOR CASES—EFQG offers
complete capability in ilament-
wound rocket motor cases —
also insulators. These glass
fiber reinforced plastic struc-
Lures are Iighlwtighl, strong,
and are produced in many

sizes and configurations.

EXPULSION DIAPHRAGM—BFG supplies a
special flexible diaphragm mounted in the fuel
cavity of the Bomarc supersonic area defense
missile, Diaphragm expels hydrocarbon fuels
under pressure to external ram-jet engines,

AN Tibe 4§/ aviation products



. . at home with wall-to-wall

FOR From consumer to cosmos .

carpeting or out among the stars . . . wherever modern elec-
3 D tronic functions are used . . . AMP-MECA’s new 3-D circuitry

CIRCUITRY
IN OR OUT
OF THIS WORLD

concept gives you two basic and very important advantages:

1. EASY DESIGN: Circuit designs, based on cellular units
plugged into circuit-carrying side rails, can be laid out on
graph layout sheets in hours rather than days or weeks.

2. TESTING AND MAINTENANCE: Potted cell modules

or repairable cell modules are pluggable for ease in testing
or maintenance.

Shown above (A) series, and (B) parallel circuits.

AMP-MECA gives the designer ‘“‘building-block'' latitudes . , . can be large or
small as required . . . accommodates present standard or the most advanced
molecular components and is equally at home in commercial as well as the
most complex military equipments. Whether you're dealing with standard
components, micro-miniature components, micro-modules, or thin films for

use in proprietary or commercially available circuits, AMP has the solution to
your interconnection problem.

For more facts . . . and information about AMP-MECA kits, write today!

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

AMP oroducts and engineering assistance are available through subsidiary companies B: Australia » Canada » England » France » Holland » Italy » Japan » Mexico » Wast Germany
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ANTENNA INSTALLATION on KC-135 jet tanker used in recent tests of ionospheric scatter for ground-air service, which demonstrated that
teletype communications out 1o 1,500 mi. could be obtained at VHE frequencies. Tests were conducted by Air Force Cambridge Research
Laboratories. For reception, three-element array is installed on each wing tip, providing space diversity reception. For transmitting,
antenna arrays are mounted on vertical stabilizer and on aircratt’s nose.

KC-135 Tests Ionospheric Scatter VHF

By Philip ]J. Klass

Feasibilitv of using ionospheric scat-
ter for Bvo-wan grmtml-:m communica-
tions at VHI Frf:qm.'u{'iﬁ over distances
up to 1,500 mi. has been demonstrated
by a series of recent tests conducted by
Air Force Cambridge Research Labora-
tories.

During a period of auroral disturb-
ance which had blacked ount conven-
Honal HF radio, an AFCRL station
near Bedford, Mass., maintained tele-
tvpe communications with a KC-135
turbojet tanker fAving more than 1,000
mi. north of the station.

Development Tests

These tests are the latest in a seoes
of developments which emphasize that
tropospheric and  ionospheric  scatter
techniques are not limited to pomnt-to-
point service as a means for using VI
and UHTF over distances far bevond line-
of-sight ranges. The others include:
e Pan American World Airwavs and
U, §. Navv have conducted two-way
eround-dir voice communications at
VHF hetween California and Hawaii, a
distance of 2,600 mi., using “radio
ducts” produced by temperature inver-
sion, and by troposphuric scatter for
lesser distances (AW Feb. 6, p. 50). Pan
American pioncered the ground-air usc
of tropo-scatter originally with a station
in Ireland (AW Jan. 18, 1960, p. 40).
e Acronautical Radio, Inc. has achicved
two-way VHI voice communications
with aircraft at distances up to 555 stat.
mi. using a tropo-scatter installation

AVIATION WEEK, March 20, 1961

atop Mt. Washington in New Hamp-
shire (AW Teh. 6, p. 95).

® Federal Aviation Agency plans to in-
stall two expernimental troposcatter sta-
tions m Greenland and Newfoundland
to extend the onginal PAA tests and
COVETagC,

The recent ACRL tests, using a spe-
ctally outhtted KC-135, showed that 60
word-per-minute teletvpe service with
low error rate, both ground-to-air and
air-to-ground, can be obtained consist-

entlv out to 1,200 mi. by ionospheric
scatter. Ranges out to 1,500 m1 can be
obtained under favorable conditions, or
at the expense of a modest increase in
error rate, AFCRL tests indicate, Ex-
periments were comducted using a fre-
quency of about 50 me.

When ionospheric and tropospheric
scatter techniques were developed less
than a decade ago, demolishing the pre-
vious hine-of-sight range hmits of VHIY
and UHY, thev were considered a tech-
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POSSIBILITY of two-way ground-air jonospheric scatter communications system was first
suggested by results of field strength measurement tests conducted by Air Force Cambridge
Research Laboratories in 1957 in a B-50. Measurements were made at 49.28 me.
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“CONSULT THE

AUTHORITY ?*?
Raymond fichley Divisior

AMERICAN BRAKE SHOE €O,

vince its inception, Raymond Atchley has
developed many servo systems for both
the military and industry . . . from missile
controls to industrial automation. Years
of experience in servo components and
systems has been responsible for numer-
ous and unique control systems. Atchley’s
research and development staff is cur-
rently investigating several new, promis- ATCHLEY'S Je"'Pf‘Pe
ing control techniques for both aircraft SERVOVALVE

and space vehicles, If it's a system in- .+ . Operates despite

volving electronic, hydraulic or pneu- contamination

maic servo controls, consult Atchley, Ay smonive s fames for
i uim=

W e precadenled levels of contamination

ﬁfdlzey Huum up to 25 times normal rale. |Its

exciusive Jel-Pipe feature makez this

AMERICAM BRAKE SHOE COMPANY possible. Contamination is removed

2339 COTNER AVENUE, LOS ANGELES E4. CALIF, Efllin':" I‘atﬂtﬁg |r1tﬂrrlﬁlanbrlél|:' J:u'alfahlﬂl in
3, m, minlature

models up to 14 gpm

SILICONE NEWS from Dow Corning
|

By Jupiter...
i1t’s reliable!

Reliable . . . that one word sums up
the record established by the Army's
Jupiter and the performance of
Silastic®, the Dow Corning silicone
rubber is parl of thal record,

Rubber ducts must not crack even
though frozen hard and brittle by
liquid nitrogen. Access door seals
must remain a rubbery seal despite
high skin temperatures. Rubber parts
musl be “ready-to-go” even after long
storage without signs of aging cracks,
Chrysler Missile Division encineers
specified Silastic to help [-cr.‘::‘.p the
Jupiter ready . . . Silastic. flexible
_fmm —130 to S00F and ageless
In slorage,

Fhoto courtesy Chrysler Missilezs Division

Write to
Dept, 10156 for first in
information sillcones

Dow Corning corPoRATION
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nological breakthrough in point-to-point
communications. Tropo-scatter could
provide wideband voice service out to
distances of several hundred miles, while
ionospheric  scatter provided narrow-
band service out to distances of about
1,000 mi. But the extremely high-
powered transmtters and large antennas
required, particularly for ionospheric
scatter, made it scem unlikely that either
could be used for ground-air communi-
cations.

In 1957, AFCRL scientists decided
to investigate the possibility of using
ionospheric scatter, spurred by the needs
of the Strategic Air Command for re-
liable communications with its aircraft
operating in the Arctic in the face of
blackout of normal HF radio service
during sun spot disturbances.

Using a specially instrumented B-30,
AFCRL scientists first made a series of
flights to obtain data on path loss of
signal strength as a function of dis-
tance and altitude. From these measure-
ments, AFCRL  scientists concluded
that there was a good possibility that
two-way ground-air teletvpe service
could be provided, and plans were laid
tor the subsequent operational tests in

a KC-135.
Airborne Installation

In shifting one of the two terminals
from a ground station to an airplane
there are a number of problems that
arise.  T'he ground terminal can no
longer use the same high-gain, highly
direchional antennas, because the aircratt
15 1n motion and its position mav not
be known in advance. For acrodynamic
reasons, the afreraft must opcrate with
relatively small low-gain antennas and
it cannot carry a transmitter which is
as powerful as a ground station’s trans-
mitter.

To make up for these limitations,
AIFCRL scientists resorted to other
techniques to boost performance. The
ground station, located in Waltham,
Mass., emploved three-stage frequency
cdiversitv  operation. The space/mark
pulses transmitted were of 30 millisec-
onds duration. The fArst 10-millisecond
scgment of pulse was transmitted at one
frequency, the second 10-millisecond
segment was transmitted at a frequency
oftset 30 ke. from the first, and the third
L0-millisecond segment was offset again
by 30 kc. Ground transmitter power
output was 50 kw. Transmitting an-
tenna consisted of a vertically stacked
dipole, with a gain of about 17 db., giv-
ing broad azimuth coverage, while com-
pressing  beam  in vertical  direction.

A separate receiving site was located
at Littleton, Mass., about 20 mi. from
the transmitter. Six receiving antennas
and diversity receivers were used to pro-
vide six-fold space diversity reception.

The KC-135 also emploved space di-
versity in its antenna installation, For

AVIATION WEEK, March 20, 1941

America’s FIRST man into space
will rely on a Honeywell designed
and developed Attitude Stabilization
and Control System for controlling
his space capsule. This system auto-
matically damps out 1nitial launch
rates, orients and maintains the
capsule in proper orbital plane, and
provides for the correct descent
trajectory and re-entry angle. This
device 1s just one of the many con-
tributions being made by Honey-
well scientists and engineers to
our nation’s space programs.

Honeywell
M?m Group

SCIENTISTS,
ENGINEERS

Increased activity in the design and
development of advanced stabiliza-
tion and reference systems has created
these select, high-level professional
openings in the Aero Division of the
Honeywell Military Products Group.

Senior Development Engineer—3
to 5 years’ experience in Electro-Optical
Development Design of unique optical
pick-offs and their application to
advanced inertial instruments.

Senior Development and Analysis
Engineer— Experienced and proficient
in complex servo-analysis with related
circuitry development. Also development
engineers with supplementary experience
such as transistor circuitry related to
servo-mechanisms.

Gimbal Servo Design Engineers—
Experience in design and development of
platform type servos with gearless
torque motors; familiar with transis-
tor circuitry.

Senior Development Engineer for
Gimbal Transmitters—Experienced
in servo-design high-accuracy repeater
systems, with specific experience on pre-
cision resolvers and inductosyns.

Senior Systems Development
Engineer—Experience in electronic sys-
tems and sub-systems, Capable of trans-
lating requirements into block diagrams
and block diagrams into circuits.

Senior Mechanical Development
Engineer—Experienced in electro-
mechanical design with gyro or platform
design and analysis.

Send your résumé stating your areas
of interest, or request for further
information to: Mr. Clyde W. Hansen,
Technical Director, Aeronautical
Division, 2616 Ridgwawy Road,
Minneapolis 40, Minnesota.

To explore professional opportunities in other
Honevwell operations, coast to coast, send vour
application in confidence to: Mr. H, D, Eckstrom,
Honeywell, Minneapolis 8, Minnesola.
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Ai RESEarc h This portable, lightweight package keeps

the pilot cool and comfortable on the ground

in his Hi;.rhl pressure suit from one to two

e hours, Utilizing eryogenie liquid oxygen as

p re ss u r the coolant, it requirez no electric power or

other connecting supplies which might
- ' hinder the pilot’s mobility.

s u l Fasily carried by hand or slung from the

shoulder, the AiResearch unit can cool a

= pilot wearing either full or partial pressure

c DOI l n g suit during travel to and from his aireraft,

prellizht checkout and while seated in the

. cockpit. Pure oxygen for prebreathing can

u n l' also be provided asz a simultaneous funetion,

This extremely simple and reliable cool-

ing unit has no moving parts, In operation,

ambient air vaporizes a supply of liquid

provides maximum pilot
comfort on the ground

oxygen to pressurize the system, Cooling air,
made up of stored oxygen and ambient air,

i then circulated through the suit.

AiResearch is alzo in production on self-
contained life support syvstems inzide fully
enclozed protective suils. These suits allow
the wearer to work safely in hostile environ-
ments such as toxic missile fuel handline
and fire highting. Research for modification
of these systems is now being conducted for
space use,

* Please direct inquiries to Los Angeles Division

CORPORATION

AiResearch Manufac’curing Divisions

Los Angeles 45, California + Phoenix, Arizona
SJ'EIEHH and ﬂﬂmpf}mrnrs for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS
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GROUND STATION ANTEMNMNAS employved in ionospheric scatter ground-air communications tests include transmitting antenna (left),
using a vertically stacked dipole which gives broad azimuth coverage but compresses radiation in wvertical direction, and six receiving
antennas, four of them visible in photo (right), which provide space diversity operation for receiving aircraft transmission.

receiving, a three-element array with a
gain of about 6 db. was mounted on
each wing tip. (See photo.) For trans-
mitting, antennas with a gain of about
7 db. were mounted on either side of
the aircraft’s vertical stabilizer and nose,
also providing dual space diversity,

The aircratt was outhtted with a 5-
kw. transmitter, built by the Martin
Co., and two 10-kw. units, one built by
Continental Electronics and the other
by AFCRL scientists. These are the
most powerful transmitters ever oper-
ated aboard an aircraft, according to
AFCRL scientists.

The aircraft was equipped with dual
space and tnple-diversity receivers, a
seven-character teletvpe and converter.
Conventional frequency shift keving
(FSK) was emploved, but using a fre-
quency shift of 6 ke, to avoid problems
of meteor trail reflection doppler shaft,
Band synchronous quasi-matched hlter
detection was used.

Flight Tests

Flight tests, which began in Novem-
ber 1959 and were completed last year,
encountered considerable problems with
noise in the receiving antennas pro-
duced by static discharge. Below the
altitude of the tropopause (30,000 to
38,000 f£t.), noise on the wing tip receiv-
ing antennas was 40-60 db. above
normal ground background noise, drop-
ping off sharply to 10-15 db. above

AVIATION WEEK, March 20, 19461

ground background when the aircraft
was above the tropopause altitude.

(The AFCRL scientists may have un-
wittingly selected a location and an-
tenna conhguration which serves as an
effective static discharge device. In tests
of a new type static discharge device de-
veloped by Stanford Research Institute,
which bears some resemblance to the
KC-135 antenna conhguration, SRI
found that the wing tips were an ideal
location for discharging accumulated
aircraft charge)) (AW Mar, 14, 1960,
p. 52.)

Because of these noise problems, and
the fact that the transmitting antennas
in the nose and vertical stabilizer were
relatively noise-free, they were also used
for receiving. For this reason, it was not
possible to carry out simultaneous two-
way communications during a single
fHight,

AFCRL scientists conducted success-
ful ground-to-air teletype communica-
tions during 18 of the KC-135 Hights,
and air-to-ground transmissions during
nine of the fights, Standard procedure
called for aircraft to fly north from Bed-
ford until loss of signal occurred, then
turn around and Hy back.

Equipment aboard the aircraft, and
at the ground terminals, recorded both
signal level and the stream of received
teletype characters for subsequent error-
count analysis,

During one period of intense solar

activity, which had blacked out I
communications, the KC-135 made a
double run.

Communication was not only main-
tained out to nearly 1,500 mi., Aviarion
WEEE was told, but the signal was
actually stronger than normal at dis-
tances bevond 800 mi.

Most feasible explanation of this
phenomena is that the D-region of the
onosphere, which s believed to be re-
sponsible for scatter propagation, under-
roes increased ionization during a
solar storm,

AFCRL scientists alreadv have ideas
for improving system performance, if it
should be adopted for operational use.
With improved design of the airborne
antennas and better siting of the ground
receiving antennas, as much as 3 to 5
db. could be gained, AFCRL scientists
sav. _

Raising the power level of the ground
transmitter from the 50 kw. used in the
tests ko as much as 500 kw., which 1s
now possible, would provide a major
boost in performance. Improved cool-
ing for the airborne transmitter, to
enable it to deliver its full 10 kw.
continuouslv, could add another 4 db.
to svstem purf:}rmnntﬂ.

The AFCRL ionospheric scatter pro-
oram was carried out under the project
direction of Edward Dagle and Amold
Orange of the Electronics Research Di-
rectorate.
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INFRARED EPECTHDFHEI-TEMETEH is a Perkin-Elmer modification used in Army terrain
analvzer project. At left are high-voltage power supply and clectronic racks. At right
are carbon arc hight source and adjustable mirror (in housing) to control angle of meidence
of light falling on sample area. Sample and reference beams are compared and results

recorded on roll chart,

Airborne Infrared Monitor Studied

U. 5. Anmv s studving the feasibility
of an airborne infrared monitor which
will permit high-speed surveving of the
eround below by continuous monitoring
of the terrain’s infrared reflectance val-
LIL'S,

Officers siid such data could be trans-
mitted electromcally to a remote mtel-
ligence center where technicians could
derive accurate mdications of the ter-
riin structure and ats suitability o
heavy trathe, such as tanks, trucks and
spectal weapons vehicles,

studv 15 under wav at U, 5. Arm
Fngincers Waterwavs Expenment Sta-
tion at Vicksburg, Miss, Army said if
the military objechives are attained, the
terrain analvzer project could prove
practical in commercial applications
exploration for oil, mineral and other
subsurface deposits.

[nstrument involved in the tests was
developed by Perkin-Elmer Corp., and
is a modification of one of its ‘1-',- ndard
spectrophotometers by equipping it
with a ecarhbon are source and additional
optics.

Intent 1s to establish diffuse reflee-
tance charactenstics of various tvpes and
conditions of soils and vegetations, such
as slope and moisture. Sample plots of
terrain tvpes now are being analvzed
with the Perkin-Elmer device to deter-
mne correlation between imfrared reflec-
tance and structural characteristics,

g4

Current phase invelves onlv ground-
based instruments.  If fL.mh]hh 15
proven, project will study development
of smaller units for airborne use,

To assure maximum sensitivity, Per-
kin-Illmer engineers modified the m-
strument to make use of three detectors
over a 0,25 to 5.00 micron area. Photo-
multiplicr 15 used from 0.25 to 0.7
microns; lead-sulhde detector from 0.7
to 2.85 microns, and cooled imdiam-
antimonide detector rom 288 to
>. 00 microns,

scanning 15 antomatic and varies n
speed from 2 min, to 320 min. per
spectrul wavelength coverage. Detectors
and opties are uuh,hu’l mlmnttu ally
during forward and reverse scan: qﬂtl‘
servo corrects for detector sensitivities
and source charactenistics and thus pro-
vides a constant reference channel sig-
nal.

In the modification, the optical svs-
tem was altered to provide uniform
collimated light on the terrain sample
at angles of incidence from 35 to 70
deg. Double-beams svstem  eliminates
all atmospheric effects.

Phase differences between the three
detectors and their preamplifiers are
climinated: coherent electronic rectifier
15 used to produce a d.c. output for the
recorder and rectiher reference signal
15 automatically phase-shifted to ]-ic:{-]:
it in phase with detector signal.

| Re-entry simulation and material test
services are two of the many activities
now being conducted at Plasmadyne’s
hyperthe 'I'I"'*| test facility, One of the

ompany's products, an ar¢c plasma
grznﬁ-raac-r_. 5 used to simulate the heat
transfer conditions of hypersonic
\ flight of missiles and satellites.

QOther scientific disciplines undergo-
ing investigation include: high tem-
perature chemistry, hyperthermal gas
dynamics, high intensity radiation in
the visual and near visual spectrum,

plasma physics and electro-magneto
fI.JIE: d_,'r':EI-I.LII»..-

QOur staff will be pleased to perform
hﬁmerth’wml tunnel tests for you at
our facility, or install a complete
hyperthermal tunnel at your plant.

e l}i!‘ Qﬁ*ﬂ-h—h ; i!,:
/ |

President

plasmadyne

| 3839 S. Main Street, Santa Ana, California

The other subsidiaries of
Giannini Scientific Corparalion

FLIGHT RESEARCH, INC,
Richmond, Yirginia}

MICRO-BALANCING. INC,

Garden City Park, L. 1., Néw York
WILEY ELECTRONICS COMPANY
Fhoenis, Arzona

AVIATION WEEK, March 20, 1961

Technological contributions of signifi-
cance are made when the scientific
mind is nourished in an atmosphere of
Independence. This creative philosophy
is a reality at each of the self-managed
companies of the Giannini group.
The results are evidenced by their
many accomplishments and products.

Tl

President

30 BEROAD STREET, NEW YORK 4, NEW YORK

83



w g - . ™
: "I-_""i.'

Bendiz verfical and directional gyros contribute lo accuracy and
dependability of guidance system on United States Air Force (Green)
Quail air-lounched decoy minsile manufactured by McDonnell Aircraft,

LIGHTWEIGHT, RELIABLE GYROS
T0 MEET TODAY’S RUGGED NEEDS

THE BENDIX LINE FEATURES SIX GYRO TYPES

DIRECTIOMNAL

FREE— CAGEABLE TWO-GYRO, THREE AXI5 FREE—UMNCAGEABLE

® Electrolytic switches for precise erection and long service life,
* Operating life of 1000 hours.
® The Two-Gyro Three Axis Control erection rate is 1.3° /min. Other gyros
shown have nermal erection rate of 2° /min, with fast erection up to 120° /min.
# Either flexible or hard mouniting.

For full details on Bendix Gyros for specific applications, write . ..,

Eclipse-Pioneer Division
Teterboro, M. J,
See us at the IRE Show— March 20 thru 23— Booths 2222-2224

Disirict Offices: Burbank, and San Froncisce, Calif.; Seaflle, Wath.; Dayten, Ohio; and Weshingten, D. C.
Export Sales & Service: Bandix International, 205 E. 42nd 5t., New York 17, M. Y.

 Gendit”

8é

SIMMONDS multi-scan indicator, hghtweight
(12 oz, including rotary selector switch
which is not shown here) and compact
(2 in. dia., 3.8 in. deep). can monitor five
areas of a system on one dial throngh multi-
ple trunsducers. Unit shows only critical
(highest or lowest) measurement; rotary se-
lector switch or lighted panel with numerals

then reveals which transducer is giving that
measurement.

Multi-Scan Indicator

Monitors Five Areas

New York=Multiple-transducer in-
dicator, which can monitor five or more
critical points on engine temperatures,
oil pressures or hvdraulic syvstems, and
read out only the critical (highest or
lowest) measurements on one dial, has
been developed by Simmonds Precision
Products, Inc., Tarrvtown, N. Y. Vertol
Chinook helicopter uses a Simmonds
multi-scan indicator to check engine oil
pressures at fore, aft and middle gear
boxes, left and night engine o1l pressures.

The unit, composed of an indicatar,
amplifier, transformer bridge and rotary
sclector switch, operates automatically.
Signals from the transducers are com-
pared with fixed reference voltages in
the bridge; differences in phase and
magnitude are amplificd to drive a two
phase motor, which in turn moves the
indicator pointer on the face of the
dial.

Indicator alwavs shows the highest
{or lowest, depending upon the svstem
being monitored) measurement  re-
ported by the various sensors. In the
first model built by Simmonds, a rotary
selector switch is operated manually
through five stops and at each stop,
which i1s keved to a specific transducer,
the pointer indicates the measurement
being taken by that sensor.

The stop at which the highest (or
lowest) reading occurs 1s the critical area
in the performance of that svstem and
the pilot must then take appropriate
action.

The second version of the unit has
a button panel, which lights behind
the numerals of the sensors. Mode of
operabion 15 identical with the frst
model, with the exception that panel
numerals light automatically to indicate
the critical transducer.

AVIATION WEEK, March 20, 1961
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P Integrated Computer Elements Out
—First in a line of integrated digital
computer circuits, called Micrologic
elements (AW Apr. 11, p. 94), was an-
nounced as commercially available last
week by Fairchild Semiconductor Corp.
Micrologic elements are silicon sub-
strates with injunctions and resistors
diffused into them to form a single
circuit funchion. These integrated cir-
cuits currently are housed on a six-lcad
version of a conventional transistor
TO-5 header and contained within a
TO-5 can. First element contamning
the equivalent of four transistors and
two resistors is a 1-me. flip-flop, priced
at $120. It will be followed shortly by
a gate element, then tour other units—
b shift register, counter adapter, 1 adder
and buffer—before the end of the vear.
Later production Micrologic lines will

be squeezed into the smaller transistor
TOQ-18 cases.

» Douglas Avionics Expansion Delayed
—Breakoff in Douglas Aircraft’s efforts to
acquire a “‘substantial interest” in Mid-
western Instruments, Inc., Tulsa, Okla.,
temporarily delavs but does not stop
the almost inevitable diversification of
this aerospace frame manufacturer into
avionics. Douglas is steadilv mcreasing
its in-house avionics capability, No
fewer than five departments in its Mis-
sile and Space Systems Division now
have special groups studying possible
advanced special avionics products. The
company also is reported to have pn-
vatelv talked acquisition with several
clectronics firms recently. Negotiations
to buy into Midwestern were termi-
nated, Douglas savs, when the Tulsa
producer of recording and data process-
ing gear arranged a 51.8 million loan
from Midwest Technical Development
Corp.

BTV Guided Air-to-Surface Missile—
An air-to-surface missile which could
lock on a TV or visual image of a tar-
get is under study by the Hallamore
Division of Siegler Corp. Pilot would
select target visually or from TV dis-
plav and aircraft-carried missile would
home on this. QOr, if the airborne ve-
hicle were pilotless, a battlefcld com-
mander might select target from TV
image relaved to him from the drone.
Possible advantage of such a mussile
compared with the Navy's Bullpup
might be in greater accuracy and in-
creased  aircraft  cscape time from
lock-on to missile impact.

» Pneumatic Digital Computer—Kear-
fott is developing a pneumatic digital
computer, expected to be capable of
performing same functions as an clec-
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tronic machine over temperature range
from —100F to 2,000F. Kearfott has
developed a pneumatic flip-flop which
has a switching time of only 10 micro-
seconds, operating from compressed air
ar gas. Company reports that it can
package 2,000 such flip-flops in a vol-
ume of one cubic inch, including all
interconnections. On this basis, com-
pany predicts it can build a medium-
size pneumatic digital computer, com-
plete with memory, in a 3-in, cube.

» Transistor Sales Reported—Semicon-
ductor industry sold 12.1 million tran-
sistors in November, an increase of
54% over unit sales in November of
previous vear. Dollar value of Novem-
ber shipments was $25.4 million, an
increase of only 129 over previous No-
vember, reflecting lower unit prices,
according to figures released by Elec-

tronic Industries Association.

» New High-Power Tropo-Scat Trans-
mitter—A 75-kw. tropospheric scatter
transmitter, developed by Radio Engi-
neering Laboratories, is expected to per-
mit 400-500-mi.-long jumps between
terminals, roughly twice the range of
most existing tropo systems. Company
savs the amplified power of the new
transmitter is seven times that of any
I'M tropo-scat transmitter ever built.

» Signed on the Dotted Line—Major
contract awards recently announced by
avionics manufacturers include the fol-
lowing:

e Remington Rand Univae, $3.6
million Navv contract for production
of peripheral equipment for Naval Tac-
tical Data System und continuing work
on computer programing and system
planning.

e Republic Aviation Corp., 572,649
order from Ravtheon for plastic radar re-
flectors for use with AN/SPC-51 ship-
board missile gmdance.

e Westinghouse Electric Corp.  re-
ports contract for $1 million from Boe-
ing for electrical systems to be used on
new 727 turbojet transport.

e Cohu Electronics, Massa IDivision,
Hingham, Mass.,, $24t-million contract
from Columbia University for produc-
tion of new high-power sonar trans-
ducers for use in long-range submarine
detection svstem,

o Sperry Gyroscope Co., S11.5-mil-
lion contract from Bell Telephone Lab-
oratories for development and construc-
tion of high-power transmitters to be
used in discriminating radar of Nike
Zeus anti-ICBM missile svstem. Sperry
developed Nike Zens target tracking
radar under an earlier $7.7-million con-
tract. Company also has received au-
thorization from North Amencan to
develop and manufacture a twin-gyro
stabilized platform to serve as a heading
and vertical reference in the B-70.

REPORIT

CAM COMPENSATOR

Efficient compensating device for
servo system error.

The type CP-20-Al is a simple, entirely
mechanical means of correcting an out-
put data shaft in relation to either
servo loop errors, sensing errors, or
known environmental factors affecting
the system. Eliminates need for adjust-
ing remotely placed or inaccessible
units. Ask for full details.

CONTROL
TRANSFORMER

Changes mechanical diferential
inputs to electrical outputs.

Here is & corrosion-resistant unit that
features a rotatable housing construc-
tion along with a standard synchro
mounting. Because housing, as well as
shaft, can be rotated, an additional
output ean be introduced into control
system cireuitry, Stator housing assem-
bly is driven by a gear accessible
through a slot in the housing, thus
translating mechanical differential in-
puts into electrical outputs.

Manufacturers of

GYROS + ROTATING COMPONENTS
RADAR DEVICES » INSTRUMENTATION
PACKAGED COMPONENTS

Eclipse-Pioneer Division

Teterbore, M. ).
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Announcing a new ultra high-speed computer

in the PHILCO 2000 series

Faster than any other

Data Processing System
now installed

... even four times faster than previous
Philco 2000 Systems

PHILCO COMPUTER CENTER ... devoted eaclusivaly to the

agveigpment; angingaring. preduglion and marksting of Philcog Compulars

Philca 2000 IData Processing Systems have always been among
the fastest and most reliable. Now, the new Model 212 Central
Processor brings an entirely new concept in data proce ssing speed,
efficiency and fle xibility to business, industry and science,

Advanced lour-way processing, which permis simultancous
processing of four instructions; faster circuits, with diode-transistor
logic; improved internal organization; all contribute to the tremen-
dous speed of the 212 | four times faster than any previous model.
For example, it can perform 639,000 additions in one second.

Faster running time, more effective use of memory and reduced
programming time, result in the greatest possible economy in
data processing.

The 212 Central Processor is fully compatible with all Philco
2000 systems. You can install a Philco 2000 system now, utihzing
cither the Model 210 or 211 central processor. and as your work
load increases, re ]:ll:.-ill [h: central processor with the Model 212
without reprogramming! Write today for complete ||h.1|'|t.1:|||a1.

PHILCO

II < Fee ey /rv Lrearity y the tortd Crer

PHILCO CORPORATION s GOVERNMENT & INDUSTRIAL GROUP
COMPUTER DIVISION, 3800 WELSH ROAD, WILLOW GROVE, PA.

RCA Develops Test Module Family

By George Alexander

New York—Building-block family of
mterchangeable  test  equipment  mo-
dules, which can be added or subtracted
to form L:Hn]ﬂu or simple svstems, has
been developed to handle §4% of all
standarchzed tests on electronic units,
ranging from components to complete
d*ﬁL]HlﬂJLH

I'he modules—called the DEE (IDigi-
tal Evaluation Equipment) Emily—
were developed by Radio Corp.  of
Amenica, Camden, N. |.. as an out
orowth of an Armv contract 1n 1939
for a test and checkout svstem capable
0 rJ'run'trn'in" the electronic assembhes
of Nike Ajax, Nike Hercules, Lacrosse,
sergeant .m{i Hawk missile svstems,

Now informally called “Grandfather
DEE" bv RCA engineers, this was a
bulky Axed-installation svstem, consist-
ing of 10 racks of equipment. Army
then asked RCA 1960 to develop a
follow-on svstem with the same mult-
purpose test capability, but smaller in
volume, lighter in weight and operable
from a Zi-ton truck.

Computer-controlled DEE WS
RCA’s solution and the other, simpler
"1:'."-..|._'|'||'-. I,"'.'i:l.j".l:.,'l;l |'-E'::'|'|| I:]'||"h

Four Configurations

RCA is presently offering Digital
Fvaluation Equipment in four basic
configurations, which can be taillored to
fit individual requirements:

e Programed Semi-Automatic. Designed
to be mated with the users present
test  result  printer, stimulus  and
measurcment L'L;IL]['HHL‘I]I_ this hil]]]‘.llit-lli.'{]
and basic DEE n;:|:|L'l;1|'L'!~. from a low-
speed  pre-programed  paper or Mylar
t;l]:ul_', an.:-.{:,'m consists of 2 tapc rcader,
control and r,l:iw.]J].!jt ll.im_'l and monitor-
adapter for units under test., Control
circuitry has a data register, decimal-to-
binarvy coded decmal encoder and
'-;u'jh_]'ﬂu:r ['est results are printed oul
and visu; |’ﬂt compared with stand; ircls
bv operator. Application of this svstem,
contained in one rack, would be pro-
duction line testing of electronic com-
ponents or component grading and
sclechion.

e Programed  Automatic.  Operating
from high-speed pre-programed tapes,
this svstem can store 300 test routines
(equal to 13 diagnostic routines or 88
acceptance tests) on ome 10-in, tape
reel. Like all DEE svstems, selection
of monitoring points and measurement
functions are auntomatically and re-
maotelv  controlled.  Measured  values
are comparcd with upper and lower
test limats and each value 15 printed
out with a HI, GO or LOW syvmbol
keved to a test number, Out-of-limit

AVIATION WEEK, March 20, 1961

reading will stop the test routine and
automatically kick in a fault 1solition
diagnosis subroutine (also on tap2) to
locate and identify the trouble. Svitem,
in 14 racks, 15 designed tor acceptance

and diagnostic testing.

e High Speed Automatic. This DEE

LENHTROLE

MLADER SYSTEW
CONTROL CLOCHK R
= i 4

BCCoGEm

uses general-purpose computer elements
(serial adder, limit comparator, ete.) to
control test routines, stimulus mputs
and result pmut'wing. Paper tape reader
or magnctic tape with buffer memory
unik puhnlnh limat mml:-lmnn test
program search and fault 1solation. In
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PROGRAMED AUTOMATIC DEE (top) and Computer Controlled DEE (bottom) teveal
strong f;uni]]. resemblance, shanng many identical interchangeable modules, About 849

of all standard test routines run on electroniec units can be '|1{.‘1'fl:.ll'T111.'i1 with DEE modules;

special modules (such as digital message generator) are needed only for particular tests.
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NEW AVIONIC
PRODUCTS ’ ‘Hughes today is the only supplier of systems
proven parametric amplifiers in production
quantities, Hughes 5-Band paramps have
been operationally tested in these systems:
AN/CPN-4 (MPN-11), SCR-584, MSQ-1A, AN/CPN-18,
MPS-18, MPQ-31, Mod. 2 and APS-82.
Whatever your parametric amplifier needs—
at L, S, C or X-Band—Hughes is most qual-
ified to serve you.

addition to the analog stimuli, system
includes a digital message generator for
testing and checkout of digital devices
(such as airborne computers). Appli-
cation of this DEE, in two racks,
would be on mass production and
quality control lines, where repetitive
high-speed testing 1s required.

e Computer Controlled. Usmg some
hardware and techniques of high-speed.
large volume data processors, this sys-
tem stores test instructions and pro-
grams on magnetic hlé}t. Arithmetic
computations are performed by an
arithmetic unit from data stored n a
high-speed aperture plate memory umit.
A fast-response waveform analyzer 18
used instead of an oscilloscope and
prints out measured values on an elec-
tric tvpewriter. This 3d-rack system
could be nsed for production testing,
fiicld checkout, depot mamtenance or

e Miniature triggered spark gap, Type
Z-5362, for switching single stored elec-
trical energy into low-impedance load,
such as multiple explosive bolts, can
handle 18 joules of energy at 3,000 v,,
switching in 1.0 to 1.5 microseconds.

For information, or to order the Hughes Model 1020-A
Farametric Amplifier, contact: Hughes Components
Division, Marketing QOperations, Culver City, California.
Twa HAC SMON 7356-L); Phone UPton 0-7111, Ext, 4180,
with insertion loss of only 0.6 db. y -

The phase shift is controlled bv applied f.f;.ﬂ‘:':ﬁ:;_r?::,.,T:;,ﬁ:":“._",,“
voltage which ranges from 0 to 25 v.

At constant control voltage, phase
shift setting 15 maintammed within 5
deg., over temperature range of —20C
to 65C. Power handling capability is

:_ Freguancy Range (Tunabla)
Bandwidth
Gain (Minimum)

Single Channel Radar Noise
Figurs | 2.5 db including circulator loss

Type of Operation _Hﬂrr_llﬂﬂgﬂnera!e

Any 200 me in 2 Eme to 3 Kme range |
20 - 30 me
| 17db

rescarch  and  development  testing The brazed ceramic tube can withstand 30 k“"d,}sf",f:{f_]g“'.:l_ "Iﬂ -.'H ' “:ﬁmguf‘ ::I"m" \\\\1‘\\ ~Unit Price ["%7.580 (a3 in qaantit)
evaluation, shock of several thousand g forces for ":“r:’qg;dt: R[‘SE'H‘EI'?I D;t l-m:"ﬂ“g‘?hﬁ::}; \\% " Delivery G 90 days atter recsipt of order

*Price gquoled above includes basic amplifier body, waracior diode,
circulator and klystron. Pump pawier supply also available if desired,
Specifications, grice and delivery subject 1o change wilboul notice.

several milliseconds and operates over _ | it
temperature range of —80F to 200F, rman Electronies  Corp,, 5245 San
Device measures 0.7-in. diameter and Fernando Rd., West Los Angeles,
1.25-in. long, weighs 0.3 oz. Manufac-

In addition to interconnecting the turer: General Electric Co., Tube e Pneumatic _reaction actuated gyro
data and instruction registers, the arith-  Dept., Schenectady, N, Y. (PRAG), Series 36, a minature, low-
metie, comparison, switching control cost gas-operated two-axis gvro, includes
and (when required) memory subsvs- @ Variable phase shifter, Model G332, automatic recaging feature which per-

Kev to the control unit in every DEE
syvstem 15 the “data bus —a two-way
communication circuit for digital signals
thronghout the controller.

tems, the data bus also links peripheral
equipment, such as tvpewriters and data
printers, to the rest of the DEE svstem.

can provide phase shift ranging from
zero to more than 180 deg. over

i

frequency range of 5,550 to 5,750 mc.

mits repeated use without removing
gyro from vehicle. Gyro will operate
on either dry nitrogen or drv air, pro-

HUGHES ‘“PARAMPS"”
EXTEND RANGE OF

GCA RADAR BY 50%

Today Hughes will have

delivered its 317th fully qualified S-Band
parametric amplifier for modernization
of the AN/CPN-4 (MNP-11) GCA radar
system. These systems provide the
USAF with an effective world-wide GCA
radar network for safer guidance of

jet aircraft.

Hughes Paramps increased radar range
by 50% and radar altitude coverage
by more than 400%;.

vides low-drift attitude reference tor
four minutes of continuous operation,
or up to 6 mun, with some loss of ac-
curacy. Gyro weighs less than 3 b,
measures 3 in, dia. by 44 . long.
Standard units come with potentiom-
cter pick-offs, but other tvpes are avail-
able. Manufacturer: Sanders Associates,
Ine, Instruments Div., Nashua, N. H.

e ['lexible Model

signal
12/U, provides FM and unmodulated
RI" signals. One of two output cables
supplies output voltages at nine dif-

generator,

ferent crvstal controlled  frequencies
corresponding  to  widely used inter-
mediate frequencies. The other cable
supplies RIY output signals in frequency
range of 20 to 100 me. in five bands.
[I" output is variable, 0.5 microvolt-1 v,
RF output, 0.05-10,000 microvolts,
Manufacturer: Svstems, Inc., 2400 Di-
versified Way, Orlando, Fla.
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HUGHES AIRCRAFT COMPANY
COMPONENTS DIVISION

e Low-noise traveling wave tube, Tvpe
Z-3103, for use in the 7 to 11 kme. fre-
quency range, 1s designed to withstand
g shock and 3g vibration. The metal-
ceramic tube has noise hgure less than
10 db., munimum gain of 25 db, and
power output of 5 mw. across the band,
according to manufacturer. Tube is sup-
plied as complete package, including
permanent focusing magnets. Weight 1s
11% 1b. Price is $2,850. General Elec
tric Co., Power Tube Dept., Palo Alto.
e Digital buffer storage unit, Model

1520, provides isolation and storage be
tween variety of digital measuring 1n-

struments  and  assoclated  printers,
puniches or other readout devices, De-
vice accepts cither decimal or binary
coded decimal mformation i the form
of voltuge states or contact closures and
provides isolated decimal contact clo-
sure outputs, Data mput transfer e
15 as low as 100 microseconds and out-
put contact closures remain fixed until
reset or recveled. Model 1520 has stor-
age capacity of 8§ decmmal digits and 1s
fullv transistorized. Manufacturer: Auto

Data, P. O. Box 9146, San Diego.

o [lluminated  multi-switch,  Scries
21000, 1s available with up to 37 sta-
tions, and in three different operating
voltages; 6 v.d.c., 28 vid.c.and 115 va.e,
Several rows of switches can be ganged
together and provided with interlock
action between all buttons. More than
one station switch can be depressed at
a time or lock-out bar can be provided
to prevent depressing more than a sin-
gle switch. Manufacturer: Switcheraft
Inc,, 3555 N. Elston Ave., Chicago 30.
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normandy has the
most sough t-after

Inas pacem an’s

cable dictionary ...

TYPE

TV )y (O twisted-shielded-pair, radio,

-
-

N

) repeated flexing cable

Loy
Ll

A ~..and 1ts armored non-flexing companion, T'TESA

Just say the word and Normandy is ready to roll! Because we feature one of the world’s
largest cable stocks under one roof, spacemen-in-a-hurry know they can depend on
Normandy for the heavy duty shielded cable they couldn’t find elsewhere. You'll find
our cable used in the ground support equipment of just about every major M&R de-
velopment . , . on the Thor, Titan, Polaris, Jupiter, Regulus, Atlas, Redstone.

NORMANDY HAS ON HAND THE SHIELDED CABLE YOU NEED RIGHT NOW!
Impervious Sheathed Shielded Cable * Silicone Hi-Temp Heat, Flame & 0Oil Resistant
Control Cables » Twisted Pair TTRS & TTRSA + Latest in Coaxials «+ DBSP-MCOS-
HOF-MMOP-DSS-MHFF-TTHFWA-SHFS » Furnished with inspection Forms

WRITE FOR OUR TALKED-ABOUT NEW CATALOG!

o R M A “ D I 125 Second 5t., Brooklyn 31, M. Y,

ELECTR'C WIHE CGEF* Phone: TR 59843 Cable: Mormwire, New'York

FINANCIAL

.
New Offerings

Wings and Wheels Express, Inc,
Ilushing, N. Y., engaged principally in
the business of freight-forwarding by air:
the company also provides “terminal
handling” service at Chicago. Offering
15 83,000 shares of common stock, for
public sale at 53 per share on an all-or-
none basis; offering also includes 10,000
shares of common stock and 34,000 five-
vear warrants to purchase a like amount
ot common shares at ascending rates of
from 53 to S5 per share, which were
sold to the underwriters and others for
an aggregate of 535,400, Of the pro-
ceeds, 594,400 will be used for the ex-
pansion of the companv's cxisting serv-
ices:  enlargement of its sales force
in the present 42 geographical arcas of
service; expansion and modernization of
facilities for handling air freight ship-
ments; balance will be added to working
capital to fnance accounts receivable
and ftor general corporate purposcs.

Wollard Aircraft Service Equipment,
Inc., Miami, Ila.. engaged in the manu-
facture and sale of a wide varicty of
ground, field and hangar equipment
used to service commercial and military
aircraft, Offering was 133,000 shares of
common stock for public sale at S4 per
share. Of the estimated net proceeds.
5260,000 will be used for a proposed
new plant; $58,500 for new machinery:
58,000 for moving cxpenses; balance
will be added to the general funds as
working capital.

Consolidated Airbome Systems, Inc.,
New Hyde Park, N. Y. engaged pri-
marily in the design, development and
production of proprietary devices in the
held of electronie and ervogenic ground
support equipment and airborne instru-
mentation for the military and commer-
cral aircraft industry. Offering is 180,-
000 shares of Class A stock for public
sale; offering price and underwriting
terms to be supplied by amendment. OFf
the proceeds, 112,500 will be used for
the repavment of notes owing to certain
former and present officers, directors
and Class B stockholders (the proceeds
of which notes were used for working
capital); to repav bank loans of S100.-
000; for research and development and
expansion of manufacturing facilities
and for working capital.

Vacuum-Electronics  Corp., Plain-
view, N. Y., engaged in designing and
producing various kinds of high vacunm
and related leak detector svstems, and
also sells various components and acces-
sories for such systems, Offering is
100,000 shares of common stock for
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THERE IS NO CEILING
ON IDEAS

* Advanced hydrogen systems being developed by The Garrett Corporation
solve the problem of keeping men alive and equipment operating for long
periods of time in future satellites and space capsules.

Engineers at The Garrett Corporation's AiResearch Manufacturing Divisions
are dealing with challenging problems in fast-moving fields.

Diversification of effort and vigorous leadership have made Garrett the
world’s largest manufacturer of aircraft components and systems and a
leader in specialized missile and spacecraft systems.

Major fields of interest are:

* Environmental Control Systems—Pioneer, leading devel-
oper and supplier of air conditioning and pressurization
systems for commercial and military aircraft, and life
support systems for satellites and space vehicles.

* Aircraft Flight and Electronic Systems—Largest supplier
of airborne centralized flight data systems; also working
with other electronic controls and instruments including
missile and submarine applications.

* Missile Systems—Largest supplier of accessory power
units, AiResearch is also working with hydraulic, hot gas
and hydrogen systems for missiles, liquid and gas cryo-
genic valves and controls for ground support.

* Gas Turbine Engines—World's largest producer of small
gas turbine engines, with more than 9000 delivered in the
30—850 hp class. Studies include industrial and nuclear
applications.

Excellent positions are available for qualified men with M.S., Ph. D. and
Sc. D. degrees for work in these areas.

Send resume to: Mr., T. E. IFatson

THE CORPORATION

AiResearch Manufacturing Divisions

Los Angeles 45, California « Phoenix, Arizona
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SPACE RENDEZVOUS RADAR

Available Now from Bendix-Pacific

Do you require a proven
radar system for rendezvous
in space which precludes
the possibility of locking
on undesired targets?
The Bendix-Pacifie long range
acquisition and station keeping
radar systems are the smallest
and lightest in existence.
These systems are an outgrowth
of almost a decade of successful
flight testing and
laboratory experience.
Our engineers are always
wallable to diseuss your
specifie requirements.

Bendix-Pacific Division

NORTH HOLLYWOOD. CALIF

CORPORATION

pu]'.ull{ sale; offering price and under-
writing terms to be mi]phui by amend-
ment. Of the proceeds, $1,100,000 will
be used to retire outstanding loans in-
curred in connection with the acquisi-
tiom of land in Plaimview and construc-
tion of plant and offices; balance will
be added to working capital and used
for general corporate purposes.

Digitronics Corp., Albertson, N, Y,
principally engaged in the design, manu-
fh:ttm sale or lease, mutali:t]:m and
maintenance of electronic digital sys-
tems, and the desien, manufacture and
sale of electronic components for data
handling and hle processing. Offering
15 50, Wilk shares of Li]:l]!l] stock for
]_‘nni:nim sale; offering price and under-
writing terms to be supphed by amend-
ment. Up to 20,000 of such shares may
be sold by the underwriters to one or
more purchasers designated by the com-
pany at the public offeri mg price, less an
underw riting discount. l}ﬁf_‘ﬂ]]" also in-
L]mlu $4,050 outst: anding shares, which
are part of 150,000 shares which had
previously been owned by the four or-
sanmizers of the company and which
were acquired by cerbaiin investors in
Sept. 1959, and may be offered for sale
from time to time in the future.

Of the proceeds, 200,000 will be
used to retire short-term bank loans;
balance will be added to general funds
to be used toward hn; mu:mf" new prod-
net development and the cost of equip-
ment available for lease to customers.

and for additional working capital.

Rixon Electronics, Inc., Silver Spring,
Md., a custom electronics engineering
and development company engaged in
the development and production of spe-
cialized clectronic equipment for use in
madern commumcations, mstrumentas
tions, data processing and other elec.
tronic systems. Offering s 115,000
shares of r."l]:n:it't] stock for public sale;
offcring price and underwnhbing terms
to be supplied by amendment. Proceeds
will be used to pav existing bank in-
debtedness of $162,522 and {'xialin'_r_; de-
mand notes to James L. Holhs, presi-
dent, of 545.000; the balance to be
added to working capital for use
connection with the companv's expan-
sion plans, It is expected that S100,000
will be applied to further rescarch and
development  relating  to  proprictan
products; 530,000 to hnance expansion
of the marketing program; 550,000 ap-
plicd to the ]:mn:]mw of shop, tech-
nical and other capital equipment
needed 1 connection with the pro-
posed new plunt facilities; the balance
to strengthen the companv's hnancial
position to permit it to accept new or-
ders in connection with the expanded
production and cxploitation of certain
proprictary products.
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ANALYTICAL ENGINE

CHALLENGING CAREERS
I
CONNECTICUT
FOR

THERE ARE IMPORTANT, IMMEDIATE OPENINGS
IN OUR ENGINEERING TECHNICAL SERVICES
SECTION FOR ENGINEERS WHO WANT TO MOVE
UP...AND HAVE EXPERIENCE IN:

» VIBRATION—Analyze mechanical systems for vibratory behavior
under environmental conditions, beginning with theoretical analysis of
initial svstem design concepts and continuing through final tests of
prototype units. Responsible for experimental investigations, corrective
system redesign liaison, pioneering in vibration test techniques includ-
ing random vibration.

¢ STRUCTURAL TEST and ANALYSIS—Knowledge of the static and
the fatigue strength of materials and structures, and theoretical and
experimental stress analysis techniques.

Responsible for evaluating stresses in structures and relating them to
the fatigue strength and other mechanical properties of materials, Must
predict the ability of structures used in equipment for high speed air-
craft and missiles to function successfully in their service environment.
¢« PERFORMANCE ANALYSIS —Requires aptitude for analytical work
in one or more of the following fields: Aerodynamics, thermodynamics,
heat transfer. hydraulics, and fluid dynamics. Encompasses both theo-
retical analysis and interpretation of test results associated with design
and development of turbo-props, jet aircraft and missile components
including small turbines, compressors, pumps, fans, heat exchangers,
and controls.

Positions involve development and application of advanced ana-
Iytical performance methods, defining functional conhgurations of
product components and complete systems to meet specifications, con-
ducting system dynamic control analyses to insure proper stability and
response characteristics. Advanced digital and analog computers avail-
able to permit application of complex methods of analysis.

e METALLURGY —High degree of creative ability to imitiate and direct
investigations of engineering materials concerned with electron beam

welding & cutting, thermoelectric power, temperatures up to 3000° F

and studies of cryvogenic matenials. Requires BS in metallurgy, mini-
mum 3 years experience.

THIS IS WHAT YOU HAVE BEEN LOOKING FOR!

These are positions that offer immediate career satisfaction and con-
tinuous opportunity for personal advancement. A healthy, progressive
product diversification program indicates a bright era for the company,
Enjoy working with men of proven professional stature ... access 1o
superb facilities . . . stimulating assignments ., . . a rewarding way of life
in attractive Connecticut . .. tuition-paid plan for advanced academic
degree . . . relocation expenses . . . many benefits. Interviews arranged al
yOUur convenience.,

Reply today to: Mr. R. A, Fuller at

HAMILTUN STANDARD DIVISION

DIVISION OF UNITED AIRCRAFT CORPORATION

Bradley Field Road, Windsor Locks, Connecticut
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BUSINESS FLYING

|~

SECOND prototype of Morane-Saulnier MS-880 Rallye is shown on its first flight Feb. 10. Plane is powered by a 100-hp, Continental
engine. The No. 3 airplane will be sent to the U.S, for demonstration purposes. Marked change for first Rallye is its sweptback tail.

French Rallye to Be Assembled in the U.S.

By Herbert J. Coleman

Morane-Saulnier Rallye single-engine

hghtplane will be assembled in the
U. 5. this year in a determined bid by
the French manufacturer to capture a
share of the American business plane
market.

The airplane has already developed a
marked interest in Furopean markets
(AW Sept. 1, p. 92). Last month,
Morane-Saulnier had 166 firm orders,
of which 85 came from 17 foreign
countries. Plane 15 offered i three
VETS1015:

e Rallye 88(), powered by a Continental
C-90-14F 90-hp. engine. The ;
price is $5,750.

e Super Rallve 880, powered by a
Continental D-200-A 100-hp. engine,
priced at 55,995,

® Rallve 885, powered by Continental
C-320-A engine delivering 145 hp.
Price will hL 57,995,

Morane-Saulnier has  completed a
license agreement with Coleton Aircraft
Corp., Muskegon, Mich., a new com-
pany headed by P. M. Colemnan,
Glencoe, Ill., who also is president of
Midwest Aircraft Sales and managing
director of the Trans-Atlantic Division
of Keegan Awviation, Ltd.—British-basced
terrying company.,

{_nlun an said Coleton Aircraft will

6

assemble the Rallye at a newly acquired
production site at Muskegon Airport.
Engines will be delivered on the spot by
Continental Motors Corp., which
builds them at Muskegon, All major
airframe components will be built in

IFrance and air-freighted to Muskegon
for assembly and enginccring  test
Hights.

By the end of this vear, Coleton
Aircraft plans to have at least onc
Rallve m every state, for sales and

RALLYE carries 26 gal, of fuel and has a gross weight of 1,708 1b.
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demanstration purposes. Company now
is setting up dealerships. Under present
projections, Coleman said, the firm will
assemble up to 50 Rallyes a month 1n
1962.

Fist U. S. Rallve will be the No. 3
prototype, 11'.:: 885. The airplane will
be delivered to Muskegon on Apr. |
and later will participate in a national
demonstration tour.

The original prototype has fown
more than 1,000 hr. in vanous operating
regimes, ranging from Scandinavian
mountain Hnng to African jungles. By
next July, Morane-Saulnier plans a pro-
duction run of 30 Rallves a month—a
lightplane production rate never before
undertaken in France.

The sccond pmtnhpL differs from
the first (AW June 20, p. 272) through
the addition of a swept tail, an extruded
canopy and a larger cabin for three-
place seating. I1llc1111E; gear also has
been faired over and control sticks have
been replaced by wheels.

The airplane, designated Coleton
Rallve for U. §. sales, now is undergoing
IFederal Aviation Agency and French
sovernment  certihicaton m  [Prance.
Plane has been designed to Civil Air
Regulation Part 3 requirements.  All
models will be licensed in “utihty”
categorv at full gross weight, and
“aerobatic” with two persons aboard.

Coleman said the mirplane features
automatic wing slots to increase slow-
flight capabilitics. MecCauley all-metal
]jm];:,]]{r is standard equipment, as are
toe-brakes and  primary  instrument
panel.  Also standard 15 antomatic
carburctor heat, activated when engme
15 at idle speed.

Coleton  Aircraft Corp. cventualh
plans to handle chwtnlmhnn of the
VMorane-Saulnier Paris 761, a higher-
powered version of the MS 760 twin
turbojet (AW May 15, p. 35). Beech
Aircraft has canceled plans to sell the
ict, but shll has the demonstrator.
New version will be powered bv a
1.000-shp. Marbore turbine and cur-
rently is underzoing certihcation tests.

Future 1;1L-Lﬂr11 plans call for develop-
ment of a seven-passenger version of
the 760/761 jet series, according to
Coleman. He said Morane-Saulmer also
is considering a twin-engine version of
the §80/885 Rallye senes.

The Rallye and Super Rallye both
carry 26 gal. of fuel and have gross
weights of 1,708 1b. The MS-885
carries 44 gal. of fuel and gross weight
is 2,200 1b. Plane lands at 43-46 mph.
and maximum true airspeed {utmdml
conditions, sea level) ranges from 111
mph. for the Rallve 880, 128 mph.
fnr the Super Rallve and 143 mph
for the R 1]]‘_I.L 885. Cruise specds
(standard conditions at 2,625 ft.)
range from 106 mph. for the f}ﬁ -hp.
version to 130 1|‘||‘.:1| for the 145-hp.
model.
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Length 1s 23 ft. and wingspan is
31 ft. 6 in., with a wing area of 132.5
sq.. ft. H.Iﬂ*.:, is 9 ft. high {’rnl to
ground) and main gear spacing is 7 ft.
The aspect matio is 7.57 and cabin
width 1s 4 ft.

Coleman said facilities will be added
to the 50,000 sq. ft. of production
plant space for servicing, Scot-Air Divi-
sion has been formed to distribute
Coleton products i the Muskegon
area, and to provide facilities for pilot
training and refueling. Parts depot will
be opened later.

Associated with Coleman in Coleton
Aircraft are W. ]. Snelten, Deerheld,
., vice president, owner of Salon
Photo, Inc., Glencoe, a photo-finishing
laboratory; K. C. Davies, River Forest,
M., secretary, formerly associated with
Lake States Imports, Renault distrib-
utors, and M. H. Coleman, treasurer,
president of Convevor Svstems, Inc,
Morton Grove, 1L

Howard to Head Army
Technical Committee

National Acronautical Services Assn.,
Washington, D. C., has named Beverly
E. 1Hu:ﬂ- Howard {hﬂ:rmm of a Tech-
nical Committee on Army  Awviation.
Howard is president of Hawthorne
Schonl of Aeronantics, which conducts
Armv flight training at Ft. Rucker, Ala.

Other members are M. Ramsev Hor-
ton, director of materiel, Southern Air-
wavs Co. (helicopter school), Camp
Wolters, Tex.: Rex H. Madeira, execu-
tive vice president, Page Aircraft Main-
tenance, Ine., I't, Sill. Okla; and W. T
Neal, general managzer, IF't. Rucker Divi-
sion, the Haves Corp.. I't. Rucker.

Committee will meet during the asso-
ciation's annual meeting Apr, 13-14 in
Washington, It was formed at the sug-
acstion of Maj. Gen. Richard I, Mever,
Armv deputy chief of tansportation
(aviation) to offer technical assistance n
studving specihc Army aircraft mainte-
nance problems.

PRIVATE LINES

Cessna Model 185 Skywagon has
received its Federal Aviation Agency
aircraft type certificate.

Piper Aircraft Corp. shipped morc
than SG6-million worth of its line of

business planes to overscas dealers last
vear.  Actual billing was 56,045,678,

against 52,902,996 the wvear hefore,
"\Imt twin-engine p] anes were flown to
their {]L_ﬂtnnhmn Total of 58 coun-
tries received Piper airplancs.

James C. Buckley, Inc., industrial and
transportation consultants at 30 East

40th St., New York City, has estab-

APL OFFERS
A SPACE AGE
CAREER

APPOINTMENT

[AISON
AND

INSTRUMENTATION
ENGINEER

The Applied Physics Laboratory
of the Johns Hopkins University
has an unusually attractive career
position available.

The man selected will serve as
liaison and instrumentation
engineer between the Laboratory
and manufacturers and
government offices, He will
monitor launchings of satellites
and missiles at Cape Canaveral
and other test sites as an APL
representative and will also act
in a technical advisory capacity.
Closely supervised at the outset,
he will soon enjoy a high degree
of independence. He will spend
one-third of his time on trips of
three or four days duration.

The duties will place this
engineer in continuing contact
with high-level personnel in
numerous fields. The position
offers an uncommon opportunity
to gain an extremely broad
understanding of the entire
space-missile spectrum.

QOualifications for this
appointment include a degree
in engineering plus three years
of experience in missile
instrumentation, ground
instruments, playback
equipment, and data reduction.
Some knowledge of computers
is desirable.

For additional details about this position,

direct vour inquiry to:
Professional Stafl Appointments

The Applied Physics Laboratory
The Johns Hopkins University

8667 Georgia Avenue, Silver Spring, Md.
(Suburb of Washington, D.C.)
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Said Hans Oersted: "When a conductor carries current through a magnetic field at right angles

to it, the resultant reaction thrusts the conductor in a direction perpendicular to both the current and
the magnetic field."”

A light-weight, low fuel-consuming propulsion system is a primary requirement for interplanetary space vehicle travel.
One such system now being carefully studied utilizes plasma propulsion.

This concept employs an electrical field to produce a plasma and to energize it. A magnetic field then ejects the plasma,
thereby providing a reactive thrust to the vehicle.

Plasma propulsion is but one of many subjects under investigation at Lockheed Missiles and Space Division. Outstanding
facilities, equipment and scientific personnel mark the organization as eminently capable of exploring many unusual aspects
of space travel. This, coupled with Lockheed's favorable locations in Sunnyvale and Palo Alto on the beautiful San
Francisco Peninsula, consistently attracts scientists and engineers interested in pursuing work in their special fields.

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M-26 A, 962 West
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required.

[ﬂﬂkﬁﬂﬂl/mssu.ss AND SPACE DIVISION

Systems Manager for the Navy POLARIS FBEM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs

SUNNYVALE, PALO ALTO, VAN NUYS, SANTACRUZ, SANTAMARIA, CALIFORNIA* CAPE CANAVERAL, FLORIDA * HAWAII

28

Position Light Flasher

Position light flasher, solid-state type with
no moving parts, can s.urrp'l}' l to 5 amp. at
28 v.d.c.. flashed off and on at rate of 85
per minute, =5 cyeles. Device weighs 0.9
Ib. and meets MIL-1-26600 spﬂfiﬁfilﬁﬂll 01
Radio Interference, according to manufac-
turer; Aircraft Instruments Co., Radnor, Pa.

lished a special section to provide tech-
nical analvsis for companies operating
or interested in operating business air-
craft. Areas covered, under direction
of John C. Lambert, are ecquipment
evaluation, fleet management, base lo-
cations and cost analysis,

Spartan Air Services, Lid., | oronto,
Can,, has signed a contract for 5485,
000 for air survey and mapping work
in the province of San Luis, Argentina.
vrrangement was made by Spartan's
newly formed Argentinian subsidiary,
Buenos Aires.

Flightcratt, Inc., Portland, Ore., has
purchased Oregon Air-Motive, also of
Portland, an FAA-approved mstrumen
aned autopilot repair shop. Company
will be operated as a I'lighteratt D
vision, with founder C. E. Perrott as
shop manager.

Lake Aircraft Corp., builder of the
Lake LA-4 Amphibian, has sent one of
1ty f}];|1u_':-1 ot a 20.000-mm. demonstra
ton tour of South American countrics.
Pilot is Calvin Tompson. Franaisco
Labarta of Air Carrier Service Corp,,
Washington, D. C., will handle sales
n 73 cities visited.

Cessna Aircraft is shipping 37 single-
engine business planes by hoat from
New Orleans, La., to Rex Aviation Ptv,,
L.td.. at Bankstown., NSW, Australa.

Shipment to its Austrahan distributor

s worth more than 5500000,

New helicopter charter service, Duk-
kopters Sales & Service, Inc,, has been
cstablished at Miami, Fla., utilizing a
Hiller 12E and 12C. Company, headed
by Willis H. duPont, also operates
duPont Airwavs, a fixed-wing charter
service,

AVIATION WEEK, March 20, 1941

[E]
]
[El
2l
B
El
@

TOE
- OO LN
TELE LI

The Lincoln Laboratory, Massachusetts
Institute of Technology, announces a
major expansion in its program.

We urgently request the participation
of senior members of the scientific
community in our programs in:

RADIO PHYSICS and ASTRONOMY
SYSTEMS:

Space Surveillance

Strategic Communications

integrated Data Networks
NEW RADAR TECHNIQUES
SYSTEM ANALYSIS
COMMUNICATIONS:

Techniques

Psychology

Theory
INFORMATION PROCESSING
SOLID STATE Physics, Chemistry, and Metallurgy

@ A more complete description of the Laboratory's
work will be sent to you upon regquest.

Research and Development

LINCOLN LABORATORY

Massachusetts Institute of Technology
BOX 29
LEXINGTON 73, MASSACHUSETTS
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WHO'S WHERE

(Continued from page 19)

Honors and Elections
Maj, Gen, Albert Bovd (USAL, ret.),

vice president and general manager of Wes
tinghouse Electric Corp.'s Defense  Prod-
ucts  Division, has been  awarded the
company’s Order of Merit for Yvision and
lcadershap  which  have nspired  through.
out Westinghouse a better 11111:.!1,'r~-;t.]||H.Jinl__'1
of defense and space i]r“h']L'III'ﬂ. i

Frank L. Dobbins, dircctor of materiel tor
Bocing Airplane Co., has been clected chair-
man of the Materiels Procurement Com-
mittee for 1961 of the Acrospace Industrics
\ssi., and W, R, Kiefer, matenals manager
of Vought Acronantics Division of Chance
Vought Curp., was clected vice chairman,

stanford Professor Howard 5. Seifert has
heen clected to the Enginecring  Sciences
Scction of the Intermational Academy of
Astronautics.

Changes

Roy H. McGregor, manager-contract ad-
ministration, Beech Aircraft Corp., Wichita,
Kan. Other Beech appomtments: Fd C.
Nikkel, weapon svstemn manager for the
B-71) alert pod program; George R, Sehg,
executive  project administrator-all  malitan
projects; T. L. Maltby, weapon system man-
ager for the XKD2B-1/Q-12 missile targct
syvsbein

Roy L. Wendell, public relations director,

100

Hamilton Stndard Division of Umited Aar
eraft [:nT]}., Windsor Locks, Conn., sue-
ceeding B, Russell Trotman, who has been
transferred to United Asrcraft

James E, Dow, chief, Air Trafhe Control
and Navigation Branch, Svstems Engincer-
ing  Division, Federal Aviation  Agencyv's
Burcau of Research and ”L"L:_']uprlu'l‘nt.

Rear Adm. Henry C. Bruton (USN, rct.),
chrector, PFleet Commumcations  Lhivision,
Alpha Corp.. Dallas, Tex. a subsidiary of
Caollins Radio Co.

William ‘T, Immenschuh, chicf engmeer,
Ryan Acromantical Co.'s Acrospace Division,
San Dicgo, Calif.

Dr. Jack E. Froehlich, general manager
of the newly created Applied Science Divie
siom Of Space Electronics Corp., Glendale,
Calit.

Dr. Maxwell Dauer, principal staft scien-
tist, Plans & Programs Division, Aircraft
\rmaments, [Inc., Cockevsville, Md

Robert W. Lwynch, chief engineer, Me-
Cormiick Selph Associates Hollister, Calit,

Edward A, Fisher, manager-information
svstems, General Electric Co.'s Light Vil
tary Flectronies Department, Utica, N. Y.

John W. Robinson, ;ll.'h'url‘i'-.iug and pub
lie relations manager, Kollsman Instrumient
Corp., Elmhurst, N. Y.

Dr. Hemnz A, Gorges, director-advanced
projects, Cook Technological Center Div
sion, Morton Grove, [l

Dr. Philip H. Brunstetter, director-man-
agement  development  programs,  Aerojet
Cieneral Corp., sacramento, Calit

Walter B. Brewer, Jr.. assistant peneral
manager, Engineenmg  Division,  Acrospace
Corp., El Scgundo, Calif,

Wiliiam H. Foster manager, Advanced
Technology  Department,  Advanced  Elec
tromics & Information  Syvstems  Division,
Electro-Optical  Svstems,  Ine., Pasadena,
Calif., and Keith L. Winsor, manager, Ad-
vanced  Electronics Department of the di-
VISIOND.

Wilham R. Bidermann, cliet pmtiu-;:timt
cngimeer, |elecomputing Corp. s Whittaker
Civro Division, Van Nuovs, Cahlif,

Edward D. Barry, marketing services man-
ager, Instrument and  Lguipment  Group,
Vanan Associates, Palo Alto, Calif,

Roger L. Sisson, manager, Program
Analysis-Pechmical Staff, Ford Motor Co.'s
Acronutronic  Division, Newport  Beach,
Calif. Also: Albert R. Conrad, anager,
Electro-mechanical Engineerning, Computer
Products Uperations, Acronutronic.

Richard D. Moroney, project engincer,
. I, Schjeldahl Co., Northfield, Minn

Creorge B Holmes, m charge of SUBROC
and Rocket Production Flanning and Con-
trol. Goodyear Aircraft C:_ll!].'i. SUBROC
Division, Akron, Ohio, and Henry H. Net-
rlin_f__{* responsible for plannmg and process
mg functions,

David A. Beadling, manager. Fairchild
Senconductor Corp.’s Diode  plant, San
Rafacl, Calif,

Dr. Lonis A. Carapella has joined the
Research Divisiom of General Dvnamics/
ILlectronics, Rochester, N, Y.: he will be
responsible for technical liaison within the
division and with other divisions of General
ynanucs

Joseph F. MeCaddon has been appointed
to the Washington, 13, C., ofhce of Col
lins Radio Co,

Experimental

Frrrrreesesess « AERODYNAMICIST

This is an ideal position for any engineer who likes to
follow his project from start to finish. The man selected
will take part in the building of test models, set up
tunnel test-rigs, run the tests and supervise the

taking of data. Final evaluation reports will go out to
management and others over his signature.

Qur investigations span the entire spectrum of flight.
Currently these include studies on VTOL and STOL
aircraft, advanced exhaust nozzles (turbojet, ramjet
and rocket), inlets, airframe configurations and
classified subjects. Facilities, which are among the
largest and most extensive in this country, permit
detailed investigations at speeds ranging from low
subsonic to hypersonic.

Projects are not limited to products of United Aircraft
Corporation. Many major aircraft manufacturers utilize
these wind tunnels to supplement their own facilities.

If you prefer experimental aerodynamic investigations
to more humdrum types of engineering, you will find
this a real opportunity. The position offers challenging
assignments, excellent job stability and above average
fringe benefits.

Minimum Requirements: B.S. degree in Aeronautical
or Mechanical Engineering and applicable experience.

Please send inguiry (including salary requirements) fo
Mr. W. D. Walsh, Personnel Department:

RESEARCH LABORATORIES

UNITED AIRCRAFT CORPORATION
400 Main Street, East Hartford 8, Conn.
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EMPLOYMENT OPPORTUNITIES

URGENTLY NEEDIEED!

Far-Out Ildeas on

The solurion of problems generated by vehicle
operation at extreme altitude and speed can no
longer be provided with "By the Book”
methods. Existing principles of the Engineering
Sciences must constantly be revised by knowl-
edge gained from research and development.
New operational environments demand new
theories and methods. Experienced engineers
will provide them.

That's why we are constantly on the lookout
for creative and imaginative engineers.
New ventures are now undergoing
evaluation and analysis. Our work em-
braces manned and unmanned vehicles,
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Far-Up Problems!

ground support equipment and new prod-
uct development.

If your background is in STRUCTURAL DE-
SIGN, STRUCTURAL DYNAMICS, STRESS
ANALYSIS, AERODYNAMICS OR PRO-
PULSION, ELECTRICAL OR ELECTRONIC,

AIR CONDITIONING, SYSTEMS DESIGN,
OR FLIGHT TEST, we have challenging

assignments which will appeal to your
career desires.

Write today in confidence to Mr. Melvin
Vobach, Dept. (C33, Boeing Airplane
Company, Wichita 1, Kansas.

———

BOFING WICHIIA
o R R e Tl N AR |
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PLOYMENT OPPORTUNITIES

'ENGINEERS . ..

find the move to VERTOL a rewarding one. Consider the advantages
yvou will enjoy at the VERTOL division of Boeing. At VERTOL a
premium is placed on technical talent and professional ability. Witness
these recent events—a direct result of the VERTOL Engineering Effort
B February 20—Vertol wins Navy competition for development of Navy
Assault Transport Helicopter W Febrvory 24—Vertol receives order for
18 additional HC-1B Chinook Helicopters B Febrvory 28—Vertol receives
order from Japan for 10 Vertol 107 helicopters.

Qualified technical personnel can now benefit from the carefully planne
expansion at VERTOL’S suburban Philadelphia loeation. Consider the
following positions and make vour move.

INSTRUMENTATION. Flight Test . . . An outstanding position requiring the

ability to design, develop, calibrate and instnll flight test instrumentation.
Experience in magnetic tape and telemetering desirable. Structural Test
. . « A responsible position requiring experience in instrumentation for
wind tunnel testing or associated fields,

THAHEMISEIUH Experience in creative design work on gears, bearings,
clutches, shafting, ete. Knowledee of stress analyvsis required.

ROTOR DESIGN. Senior-level position with minimum 5 vears’ experience
in mechanical design of highly loaded oscillating mechanisms. Should
be capable of performing preliminary ztress analysis,

DYNAMICS. vibration and Flutter Enrineer requred for advanced desien
studies on helicopters and VTOL aircraft. Strong interest in analvsis.
Some airceraft experience essential.

hEHDﬂ?HﬂM]Es This career position entails aerodvnamie studies 1n per-
formance or flving qualities and dynamic stability of V/STOL aireraft.
Low-speed stability and control performance plus wind tunnel or flight
test experience are required.

STRESS. Responsible position requiring aircraft transmission experience
in the determination of applied loads and the performance of stress
analvsis to insure structural interrity,

FEach of these poszitions requires an appropriate degree plus directly
related experience, and offers an attractive salary., Forward vour resume
in complete confidence to:

/
v E\l:\‘/T | Ap—

e BOEING

MORTON

Morton A. Adelberg

Professional Employment Department

PENNSYLVANIA

S

———

]
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We Want

T0P
ENGINEERS

-

The world’s major p—=
specialist in tele.

= communications, PicKs)
= Lenkurt Electric,
wants first class men R —
]

for a first class job.

Offering top pay and
liberal benefits (plus
an ideal location),

Lenkurt Electric has
immediate openings
for qualified men in:

R

I
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i
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Instrumentation ]
Standards
Quality Assurance

Component ;
Development ;

@ & @ @ @

Requirements: BSEE
degree and one vear's
GOOD experience.
Send resume or call
collect lo:

|-|,I L]

F s o

|||

LENKURT ELECTR/

Bobpd g &' e —.
CENERAL TELEDRONE 8 ELECTRONICS I-JL'-"-'.‘.'

Opportunities

at Marquardt in

MAGNETOHYDRO-
DYNAMICS

Become a4 member of a devel-
opment team working in ad-
vanced space propulsion and
gas dvnamics research, If vou
are a phvsicist or engineer
with advanced academic work
and experience in plasma
physics and fluid mechanics, or
magnetohyvdrodynamies, vou
an become a principal in-
vestigator into the behavior
of charged gasses in a mag-
netie field or investigate elec-
trode sputtering as a function
of ion mass and energy, target
material, and incidence angle.

il veesnme (g eainfdenee fa?
il farases,
Mirpneer fvafegdional *eraapmel

IRG55 Safievny 8., Voo Nuirs, % ifurnio

THE c? r

CORPORATION

Corporate Officez: Van Nuavs, Califl,

P

ToOT

=

Circuit Design PICK

- £. lack Shanaaham, Employment Mgr.. Lenhart Electric
_ 1105 County Rd., San Carlos, Calif., LY 18461, Ext. 201

---.------.---------------‘
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An airline clerk in San Francisco asks a computer in New
York about seat availability on a busy morning Hight,
Within a matter of seconds he has his answer, based on
up-to-the-minute sales and cancellation data from more
than a thousand ticket locations across the country. This,
in essence, is what the IBM 9090 SABRE System will do
when it goes to work for a major airline,

One of the most difficult problems faced by the IBM
team that designed SABRE was access speed. At 150
queries a second, the system did not have time to search
its disk files for data. The IBM team solved this problem
by developing Record Ready — an ingenious method of
flagging the needed information ahead of time so that
several disks can be spinning to the required locations
while one disk is being read.

From the mathematics used to estimate airline traffic to
such electronic innovations as Record Ready, SABRE

represents a special approach to solving systems problems.
It is the kind of approach that takes you to the frontiers
of your chosen field and lets you range freely across tech-
nical boundaries. In the light of recent IBM achievements
in solid state, magnetics and IBM Tele-Processing®
Systems, it may hold the key to unusual opportunity for
yvou in systems development. A brochure describing addi-
tional engineering opportunities at IBM will be forwarded
upon request,

If you have a degree in engineering, mathematics, or one
of the sciences—plus experience in your held —write, out-
lining your quu]iﬁmﬂmm, to:

Manager of Technical Employment

IBM Corporation

Department 524C3

2390 Madison Avenue

New York 22, N. Y.

*Trademark @

1f Vi 11-i;1.1'| to be in New York City for the IRE Convention, you are {_'uri-li.';,]i:.' invited to contact the 1BM representative at convention headquarters

When a communications system

must reply to 150 questions a second,
how can it find time
to line up the answers?




EMPLOYMENT OPPORTUNITIES EMPLOYMENT OPPORTUNITIES

h e, iﬂ” O h i CS . . New avenues of creative

engineering at Sikorsky Aircraft

LIVE in Sunny San Diego!
Expanded programs have created
Immediate Openings for

EXPERIENCED ENGINEERS |

in the fields of

TURBOMACHINERY e | -
AEROSPACE STRUCTURES | i'\

Mechanical Design Engineers » Capacitors
« Transformers

Stress Engineers s Material Evaluation

Aero-thermo Engineers » Instrumentation

send resume ar call cofleet to:

E. Jack Shamnakan, Employmest Mgr., Leskurt Eleciric
1103 County Rd.. San Carles, Callf,, LY 1-B451, Ext. 281

commercial carrier.
LENKURT ELECTRIC

( . |
)

: Vo

DENERAL TEIEPRONE L ELECTRONIDS  =ns)

= To satisfy the demands of maore
IDDEESS ROX NO. REPLIES TO: Bur No. sophisticated electronic systems,

We need

TOP INJUNEERS
\ Men High On The Totem Pole

Within the scope of Sikorsky’s long-range
programs 1§ an area of important develop-
ments which we term helitronics . .. an
area that embraces the significant blend-
ing of two modern technologies: heli-
copters and electronics. Specifically,
helitronics means the integration of guid-
ance and navigation systems, specialized
electronic search and detection equipment
to enhance the mission capability of the
helicopter; specialized sensors and auto-
matic controls to increase its versatility
as an optimum military weapon system or

If vou're ready to carve a
new future in telecommuna-
cations this is the place. A
world - renowned specialist
in telecommunications, Len-
kurt Electric offers top pay,
liberal benefits and an ideal
location. Requirements:
BSEE degree and mini-
mum . of one vear's GOOD
experience. Openings now
for gualified engineers in:

Combustion, heat transfer Engineers j)

SOLAR SPECIFICS: Solar is making many significant contri-
butions to turbomachinery design and advanced structures
technology. There is an excellent balance between commercial
and military contracts.

o 2 . F lprawd e Aadic. TR, wll FliEA ,;-,-i',.'i..;r..-m_ i i
WONDERFUL LIVING: San Diego living is great, offering the Amnd Lo GliEE Bearask ik - Stkorsky now has openings for com-
nation's finest year-round climate and recreation, education, ' -E‘HH'iII_E;.I'-rEJ- I‘,{_'- ‘.-.éi,r ¥, J:.r-:rr'_ut.mu.;”_ & petent electronic engineers with
Fugil| '"RANCISOO 11 265 Coldforma i

and cultural advantages.

WRITE TODAY: Send resume of your qualifications to Louis
Klein, Dept. E-713, Solar Aircraft Company, 2200 Pacific
Highway, San Diego 12, California.

particular skills in design, instrumen-
tation, test, development, air-borne
systems, production and service
support equipment, trainers and
simulators.

Unusually interesting openings also
exist for men with E.E. degrees to
function as Field Service Representa-
tives (with advanced electronics train-
ing and experience) and Avionics
Instructors (with electronics and air-
craft maintenance experience and a
desire to teach).

POSITION VACANT

Helicopter Pilots: Employment opportunities.
Write: Petroleum Helicopters, Lafayette, La.

POSITIONS WANTED

Alrline Fit. Eng. 4500 Hrs. DCT & DCé
gualified AL&P 14 yra&. desires flight eng.
pos., corp. or experimental test flight. PW-
6202, Aviation Week.

Need A Young Exec? A College grad with
experience in R&ED Admin., Pub. Rel., &

Govt, aflaira? An AF Res. Capt. with FAA

A subsidiary of International Harvester Company Com. ASMEL, Inst.? Write PW-6346, Avia-
- — tion Week.

2200 Pacific Highway, San Diego 12, California
I
NEED

| ENGINEERS?

An employment advertisement in the
EMPLOYMENT OPPORTUNITIES 5SEC-
TIOM will help you find the engineers
you need., It's an inexpensive, time-

ENGINEER—HYPERSONICS
Principal Staff Engincér to do planning, prelimi-

SALES ENGINEER

Wanted Electrical or Electronic Engineer-
ing graduate, between 25 ond 32 yeors
of age, for sales engineering work by
manufacturer of electronic components, in-
eluding High Speed Relays, Choppers, and
Pressure Switches. Location: Chicagoe or
Cleveland. Write Harry E. Beane, Vice
President, The Bristol Company, Waterbury
20, Connecticut.

nary design. and proposals for programs in our
new hyparsonie test facilities, Prefer engineer
with preliminary design. proposal or experimental
axperionce in resniry asrcdynamics and heat trans-
fer. Al inquiries troated confidentially. Write
Dr. Holdhosen
FLUIDYNE ENGINEERING CORP. .
5740 Wayzata Bhwal. Minneapalis 16, Minn.

Helicopter Engineers
Required immediately.
Good future and salary with progressive company.
Write:

Autair Helicopter Services Limited

Timming Aviation Buliding
Montreal Alrport, Canada. Phone: ME: [1-23311

104

saving method of contacting competent
personnel for every engineering job in

culation of AVIATION WEEK offers
you an opportunity to choose the best
| qualified men available.

For rates and information write:
.

Classified Advertising Division

AVIATION WEEK

P. 0. Box 12 New York 36, N. Y.

AVIATION WEEK, March 20, 1961

the Aviation industry. The all paid cir- |

For further information, submit your resume
or make inquiry to J. L. Purfield, Personnel Department,

SIKORSKY AIRCRAFT

Division of United Aircraft Corporation
STRATFORPD ® CONNECGCTICUYW

- = -

picneer and leading manufacturer
of rotary wing aircraft
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EMPLOYMENT OPPORTUNITIES

MECHANICAL ENGINEERS

several openings are available in the Mechanical Design Section
where an engineer has project responsibility from specifications to a
saleable product. The products involved are mechanical—electrical—
optical in nature. These positions require board design, inter-plant
engineering coordination, drafting supervision and production as-
sistance,

PROJECT ENGINEERS

The Military Products Department has several challenging open-
ings for Project Engineers. These men will have broad project re-
sponsibility in the area of optical and electro-optical systems. Should
be familiar with Military R.&D. Specific optical experience not re-
quired, Educational background may be in either Electrical or Me-
chanical Engineering or Physics,

MATHEMATICIAN

M.5. or Ph.D. to be responsible for basic research in the Thin
Film area. Also openings for Mathematicians with an interest in
Computors and Programming and in Lens Design.

NEW OPENINGS at
Bausch & Lomb

OPTICAL ENGINEERS

Section Head with mature background in optical, mechanical,
electro-optical or related systems for military projects, with primary
emphasis on optical system design and hardware follow-through.
(Career opportunities also available for qualified optical engineering
section personnel.)

PRODUCTION ENGINEER

Department Head for machine and tool design with broad ex-
perience in mechanical and electro-mechanical manufacturing. Sev-
eral openings also available for Production Engineers in the areas of
Time Study, Process Engineering, and Quality Control.

LIVE IN ROCHESTER

. . in the heart of upstate New York vacation country. Roch-
ester is noted for its fine schools and the University of Rochester
(with its Institute of Optics), beautiful homes and gardens, outstand-
ing cultural advantages, and high ratio of professional residents.

Please send resume fo: H. A. Fave, Professional Employmeant
12 Bausch Street. Rochester 2. N. Y.

Bausch & Lomb Incorporated

outstanding individuals for permanent posts in

SYSTEMS ENGINEERIING
sought by Battelle Memorial Institute

* Simulation and nperatiurtaligaming
* Stochastic modeling of systems
* Weapons systems analysis

* |nformation theory

* Qptimization methods

* Servo analysis

* Logical design

Satisfactions unlimited . . . to grow with
the expanding division of a growing or-
ganization; to contribute to present pro-
grams (for government and industry) and
develop fields of your special interest;
to produce and publish: to associate with

virtually all sciences and broaden your EATTELLF&QS
e

horizons; to earn a most attractive salary

DEDICATED TO THE AnvnmcéMEmT-nF %"J.

* Countermeasures systems

* Transportation systems

* Missile defense systems

* |Information storage and retrieval
* Radio telescope systems

* Digital computer systems

plus comprehensive benefits ., ., .
Advanced degree in mathematics or
engineering, with three or more years in
the field, desired. Write today for details.

Battelle is an institute engaging in
both contract and basic research.
Principal laboratories occupy a
million square feet in a campus
setting adjacent to Ohio State
University.

A staff of 2300 is comprised of en-
gineers and scientists in all fields,
skilled technicians and supporting
perscnnel. Facilities, among the
finest, include a splendid data pro-
cessing center, technical library
and specialized information centers,

Our home city and its suburbs offer
good living, recreational and study
opportunities (threa universities
and many nearby colleges). Colum-
bus is a metropolitan center of over
a haif million yet offers good neigh-
borliness, gracious living within
minutes of your job, and ready
access lo many recreation areas

. . Investigate your opportunity
with us. Write for details to Les Hill,

Battelle Memorial Institute
Ei(? 505 King Avenue
Columbus 1, Ohio

|_'I'll-'-.'-II"I-II'Il"'III'.lI-l'l'l'l-l-lIIII.-I.I'I"-!-..-..I-III-'..'
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ﬂ'ﬁ& SCIENCE

ADVANCES

In Solid Propellant Rocketry
Require . .

® Propellant Process Improvement
Enginecers

Involves some design of small scale unit

operations and active participotion In

solid propellant process improvement—

B.S.., M.S., chemical engineering and ex-

perience in plant process technology.

® Rocket Test Engineer

Supervision and direction of entire test
and evoluation operations ot rocket
test focility. Requires experience in
electronic measuring instrumentation.
B.S., M.S., electrical, mechanical, or
chemical engineering.

® Rocket Assembly Suvpervisor
Includes production scheduling, pro-
curement, cost anolysis and reduction,
methods study. B.S., M.S., engineering
with 5 years mechanical and production
experience,

(U.S. Citizenship Required)

Send complete resumes lo
Clarence H, Weissenstein, AW .3,

ATLANTIC RESEARCH
~ CORPORATION
e Alexandria, Virginia

COST ESTIMATORS

Aireraft estimators experienced in
assembling project prices including
engineering, tooling, manufactur-
img and material costs. Should
‘have ability to assemble such data
for final presentation.

Salary to $93500 depending on quali-
fications :and experience. Submit
resuime in strictest confidence to

hox
P=-G303—Aviation Weak
Clama. Adv. Div,,
0, Bos 18 MY, .86 N Y

NEED
ENGINEERS?

An employment odvertisement in the EM-

PLOYMENT OPPORTUNITIES SECTION will

halp vou find the sngineers you nesd. |t's
dn inexpensive, time-saving method of con-
faeting competent personnel for every engi-
neering joeb in the Avigtion industry, The
all paid circulation of AVIATION WEEK
afers vou an opportunity 1o rhoose the best

quaolified men ovailable.

For rates and infarmation write:

Classified Advertising Division

AVIATION WEEK

P. O. Box 12 New York 36, N. Y.

EMPLOYMENT OPPORTUNITIES

ENGINEERS

Send us your telephone number . . . it could
mean a Connecticut or Florida future!

| am interested in receiving more information concerning Pratt & Whilney Aircralt caresr opportunilies

in Conneclicut or Florida, My experienca has been in the following fields:
j Power Plant System Analysis

j Power Plant Test Engineering

E Praject Material Control Applied Physics

|

_J atructural Analysis
_] Mumerical Analysis

Heat Tranzfer

D High Temperature-Elect.-Mach,
|:,| Instrumentation & Conltral
E.I Technical Repart Writing

|_i Rockat & Turbojat Cantral Systems Test Enginaars

Nuclear Enginesring

i J Reactor Shielding Gas Dynamics

_1 Mechanical Design ! Quality Contral

My angineering degree is.
Tatal years of engineering expenance.. ; e R e e

You can reach me at A telephone number)

Wost convenient time o call wauld be between ... AT PTETEnT || BT A R oeN
PN i s R e e et
Addrass ...

B e b e o T e e PP R PR T

Pratt & Whitney offers unusual opportunities for
engineers and scientists to work on advanced pro-
pulsion system development programs.

You can discuss these advanced projects with our
engineering supervision on a confidential basis—in
the privacy of your home. Mail the coupon above—
we may want to telephone you. You will get the
facts about engineering opportunities at our Flornda
Research and Development Center, East Hartlord,
Connecticut facility and our Connecticut Aircraft
Nuclear Engine Laboratory (CANEL), Middle-
town, Connecticut.

If vou are looking toward tomorrow, mail this
coupon today to;

Mr. P.R. Smith Mr. 1. W, Marton Mr. L. T. Shiembob
Office 70 Office 70 Office 70

Pratt & Whitney Aircralt  or: Pratt & Whitney Aircrafl  er: CANEL

366 Main Streel West Palm Beach Box 611

East Hartford 8, Conn. Flarida Middletown, Conn,

~ |PRATT&WHITNEY
; AIRCRAFT

DIVISION OF UNITED AIRCRAFT CORPORATION

AVIATION WEEK, March 20, 1951 107
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LETTERS

Booster Power

Your editorial of Feb, 20, "The Stern
Chase i Space,” gives an astute perspec-
tive of the mnportince booster power will
be m this decade. It is clear that larger
boost propulsion svstems are required to put
adequate  tonnage into orbit and also at
great distances %rmu the earth, To extend
vour comments a step further, one can also
present logic for having adequate programs
to develop large electnical power systems for
space vehicles. Although large boost power
15 rﬂqluin:{] to put tonnage imto orbat for
complex missions, the effective ntilization of
tonnage payloads is dependent upon ade-
quate electric power svstems. As you know,
all soplusticated satellites to date have been
limited by avalable electric power systems.

In the planning of development programs
for these power systems, it scems that we
arc m a situation similar to that of 1947
during the early days of the turbojet engine.
Near-term  Arm power  requirements  are
small, a few watts to a few kilowatts, This
has resulted in specific development  pro-
grams oricnted to developing small wattage
power svstems. The remaiming cfforts 1
this conntry have been devoted to state-of-
the-art R&D support. No truly large solar
or nuclear space power systems are being
developed through the operational stage.
The wvsual comment given for the lack of
support for large space power systems is
that a frm vehicle requirement must exist
to Justify a development program which will
result in a reliable flight system,

An  exannmation of wehicle contractor
stadies, especially the SR studies conducted
for the Air Force. indicates that the need
for large clectric power systems will come
maore quickly than present plans for develop-
mg these systems based on the justification
of irm vehicle requirements, One can con-
ceve of the need for solar power up to 150
kilowatts and nuclear electric power systems
i the megawatt range for application by
1968, If a familv of powerplants, hath selar
and nuclear, were to be developed to fill
the range of a few kilowatts to 2 megawatt
by 1968, I am sure the imagination of
military  planners and preliminary  design
persomnel of the acrospace industry would
find application for these power svstems. It
the present planning for development of
space power systems s carried ont, there can
be a continuation of “The Stern Chase in
Space” even though we eventually develop
adequate booster capabilitv. Instead of being
limited by lack of boost power, we will he
limited by the lack of adequate electrical
POWCT.

To overcome the inherent lag in tving
power system development to firm vehicle
requitements, it can bhe argued that large
power svstems should bhe developed sepa-
ratelv as a family of “off the shelf” items.
They would be developed as government-
furnished equipment rather than as an in-
tegral part of a wvehicle development pro-
gram. This approach would result in a
reduction in the time between the date a
need is recognized to the time an operational
power svstem is available. The time period
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between recognizing the need to that of
justifving a firm requirement can be greatly
reduced. There are many reasons that can
be made for ebjecting to this approach, for
mstance, the fact that an “off the shelf”
power svstem would not be optimum for a
piven vehicle, However, it seems that
our present situation, where time is of great
importance, it is -bhetter to have a non-
optimum  veluele with a  non-optimum
power system which is capable of perform-
ing required missions rather than having an
optimum vehicle and power svstem which
exists on paper.

Vicror P, Kovacix

Chief, Preliminary Design Department

New Deviees Laboratories

Tapeo Group

Thompson Ramo Wooldridge, Inc.

Cleveland., Ohio

Colidar Article

Have just fimished reading vour article on
the Colidar [coherent optical radar] (AW
Feb, 27, p. 61). You are to be com-
mended for a splendid job. The article
was accurate, clear, and presented in an
mteresting fashion,

I sincercly appreciate vour efforts and take
this opportunity to thank von very much for
an excellent job.

Rex C. Mack

Associate Manager

Ballistic Missile and Ballistic
Missile Defense Svstems Laboratory
Hughes Aircraft Co.,

Culver Citv, Calif.

Fourth Man

In vour Feb. 20 ssue of Aviarion Wegg,
vou carnied an article on p. 35 headlined
“Kennedv Names Four Consultants on Or-
ganization of Government,” Lo and be-
hold, I could only count three after a
close study of the article. And, what's
more, the man von neglected to include
was Swvidney Stein, Jr., senior partner in
Stein, Roe & Farnham, the firm that 1
work for (and where 1 read AW,

Mr. Stein would be the last one to bring
this omission to your attention. However,
I think the honor of the appointment is
such that it would be unfortunate to let
this crror pass unnoticed. So, won't vou
complete this impressive foursome?

oHN R, Frasacas

tein, Roe & Farnham
Chicago, I11.

(The omission of Mr.  Stein was
accidental; the result of a  production
error.—Fd, )

Collision Avoidance

Your Jan. 30 issue (p. 124) earries a
letter commenting on the analysis of an
I-86L. Bonanza collision as reported in the
Dec. 19 issue (p. 93) of Aviarion Week.
In this letter the writer states that “The
FAA should be made to understand that
the "see and be seen’ philosophy is non-
PS¢ ol

The Applicd Psychology Corp., as con-
tractor for the FAA's rescarch program to
improve the means of avoiding collisions in
VIFR flight, inds much evidence contrary
to this viewpoint,

While the incidence of collisions has been
alarming, clearly the “near-miss”™ reports in-
dicate that in many cases pilots have spotted
proximate aircraft in time to make success
ful avoidance manenvers, (An official gov-
ernment publication describes . | . 425 in-
cidents (38% ) which were considered to be
actual near midair collisions after investiga-
tion had been completed on the 1,112 near
midair collisions reported during 1939.7)

Certainly the increasing speed of aircraft
and the constantly growing volume of air
trafhc do point up the importance of de-
veloping  devices which wiﬁ automatically
prevent all collisions. :

The considerable difficulties of such de-
velopment are apparent, and at the present
moment there is a lack of tangible evidence
that such devices will be available in the
immediate future,

As for the writer's assertion that *, | |
much more control s needed for any alti-
tude changes . . )" despite all efforts to
expand and improve ground-control facili-
tics, 1t appears that 1t will not soon be
possible for these facilities to handle all of
the more than 100.000 aircraft currently
flving within the United States. '

It is, therefore, essential to determine how
pilots can be asded in the use of vision from
the cockpit for avoidance of air collisions—
for example, through improving conspicuity,
devising information coding svstems, pro-
viding optical  devices, and  delineating
traming programs. The research efforts of
this company arc proceeding toward that
end.

Dr. Rosert B, Sveicur
President
Applicd Psychology Corp.

Arlington, Va.

Lucky Day

On Jan, 31, 1961, a chimp was sent on a
successtul Right into space. This set up the
possibility of sending an astronant on a
similar mission this spring.

It is my opinion that May 21 would be
just the day for it, the anniversary of the
greatest ﬂi?ht in history. '

Maybe lady Inck would bring another
first to America as she did back in 1927—
let's hope so,

“IcHARD H., WaLken
Danielson, Conn.
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RESOLVERAMP
The Compatihle Wlariage of o

DUAL CHANNEL
ISOLATION AMPLIFIER

SIZE 8
FEEDBACK RESOLVER

A truly compatible marriage! As a further advantage, save gear
plate area by mounting these size B components rather than size
11's or 15's.

A typical application in which four dual channel amplifiers and
5 resolvers solve a spherical triangle is shown below. More
complex trigonometric functions as well as systems involving
coordinate axis transformation can be generated.

Our Systems Division can engineer to your specifications assem-
blies utilizing these components.

Highest Feedback Factor
Guaranteed 1:1 T.R. - 005%)
Off-Shelf Delivery

SIZE 8 FEEDBACK RESOLVERS

B Feedback factor of 66 db. (2000 to 1)
LAT a2 COSXCosDCosa + ¥ = RANGE

B Unity transformation ratio + 0.05% . < 5 b S 3 C08 AN
(Other transformation ratios accurate to + 0.059% available COSN 580 -

on special order) WA LS
B 0.059% functional accuracy over all environmental extremes
B +5 or+3'resolversto meet your most exacting specifications
B O0° phase shift

LAW OF COSIMES

DUAL CHANNEL ISOLATION AMPLIFIER

B 10,000 ohm amplifier input Z

B Two complete and separate amplifiers per module
W Size 1" x 136" x 414"

B Supply voltage 28v dc

B Encapsulated construction

& 6 SN X Cosa-5nh
SMAMTIE & =0

Bk LAW OF SIMES o= BEARING
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QUALIFIED SCIENTISTS AND ENGINEERS ... WRITE AVCO TODAY.

More force for the Air Force. Nose cones for Titan, Minuteman and Atlas . ..
fire-control systems for SAC bombers . . . fixed and airborne radar systems . .. power

for Air Force helicopters. These are among Avco’s contributions to America’s deterrent
and retaliatory defense capabilities. Participating divisions: Avco-Everett Research
Laboratory—investigating problems in gas dynamics and space technology; Electronics
and Ordnance Division—communications, radar, infrared, electronic control systems,
missile fuzing, classified ordnance; Lycoming—aircraft, marine and industrial power
plants, missile subsystems; Nashville—aircraft and missile aluminum and stainless-
steel structures; Research and Advanced Development Division—basic and applied
research in electronics, physical sciences and engineering.

UNUSUAL CAREER OPPORTUNITIES FOR

AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK



