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Which comes first...the lightning or the rain?

The Visicorder Oscillograph directly
records electrical charges in the at-
mosphere,

What effect do electrical charges
on the atmosphere have on cloud for-
mation? What causes cloud droplets
to grow into raindrops? Why does
one cloud produce rain while another
does not?

These questions are being answer-
ed in part by a Model 1108 Honey-
well Visicorder Oscillograph, shock
mounted in a C45 Beechcraft, lown
15,000 feet over cloud formations
above an electrically-charged air-
space in Central Illinois.

The Illinois State Water Survey
has scattered a network of 50 rain
gages across about 400 square miles

downwind from 30 miles of small
stainless steel wire stretched in a grid-
like pattern 30 ft. above the ground.
Seven power supplies energize the
wire to about 20,000 volts with each
supply having an output of 1 to 3
milliamperes.

Timelapse sky cameras, radar,
and other observatory equipment
m#ake records of electrical fields,
wind speed and direction. A low-fly-
ing Piper traces the plume of electri-
cal charge as it rises from the
ground; the Visicorder at 15,000 feet
measures the movement of the
charge in the higher air, how and
where it scatters or dissipates, and
what effect it has on the growth of
cloud droplets.

Honeywell
H| Tt w Caul

Mavbe vour research project is
not as glamorous as these weather
studies, but if it is at all complex, or
requires high speeds or sensitivities,
or if you need to record many para-
meters simultaneously—or directly
—the amazingly versatile Visicorder
can do your job.

The schematic diagram of these
cloud studies will give you an idea
of the many capacities of the Visi:
corder.

For more details about the Model
1108 (24 channels) and other Honey-
well Visicorders, write Minneapolis-
Honevwell, Heiland Division, 4800 E.
Dry Creek Road, Denver 10, Colorado.
Our DDD phone number ts 303-794-
4311.
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J&60 Engine Starter/Pump

T55 Engine Starter

T62T APU Starter/Pump

VICKERS STARTERS ARE ALSD AVAILABLE FOR THESE ENGINES:
Ted » JTIZ » RBI4S » RBI53 » T56 » J57 » J75 « 179 » JB5 « J33

Light weight, reliability, versatility and long-life between overhauls—
you get them all with Vickers hydraulic starting systems.,

Light and Rugged—For example, the starter now in production for
the T55 engine installed in the U. 8. Army’s HC-1B helicopter weighs
only 14 pounds . . . has completed qualification tests and has demon-
strated reliable field performance. The HC-1B is now in production at
the Vertol Division of The Boeing Company.

Main Engine or Auxiliary Use—The dual role of hydraulic starters
makes them ideal for self sufficient systems. On the HC-1B helicopter,
a small turbine engine with a Vickers hydraulic pump comprises the
APL. With the main engines off, it not only provides utility hydraulic
power but electrical power as well. Hydraulic power for starting the
main engines is supplied by the same APU.

For more information on Vickers hydraulic starters to match the
full range of turbine engines, contact your Vickers application engineer
or write to Vickers Incorporated, Detroit 32, Michigan, Ask for
Bulletin A-5270,

ICKERS

DIVISION OF 5PERRY RAND CORPORATION
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SILICONE RUBBER News from Dow Corning

Here’'s how
Silastie works
for you

Rubber unaffected by molten metal? Why
not? Silastic¥, the Dow Corning silicone
rubber, remains flexible and stable at 500 F
. . . works for years at this temperature
.« . can be used at higher heat levels for
shorter periods.

This inherent heat stability works for
designers in oven door gaskets, missile seals
or engine gaskets, Just one of many impor-
tant properties of Silastic. Others are listed
below. Manufactured parts readily avail-
able from most rubber companies,

Praperties of Silastic that can work for you
FLEXIBLE AND STABLE from — 130 to 500 F

RESISTS PERMANENT DEFORMATION
from —130 to 300 F

HIGH DIELECTRIC STRENGTH under
adverze condilions

INERT TO OXYGEN, OZONE and many
common chemicals

RETAINS STRENGTH AND SHAPE when
soaked in oils, fuels and solvents

UNAFFECTED BY MOISTURE
—walter, vapor or steam

DOESN'T CRACK OR CHECK from weathering

LITTLE DETERIORATION due to radiation.
age or thermal cycling

For complete technical data on Silastic and
sources for parts write Dow Corning Corpora-
tion, Midland, Michigan, Dept. 0910,

& Dow Corning

AEROSPACE CALENDAR

Oct. 22-23—Joint Meeting, Canadian Aero-
nautical Institute—Institute of the Aero-
space Sciences, King Edward Sheraton
Hotel, Toronto, Canada.

Oct, 22-24—East Coast Conference on Aero-
space and Navigational Electronics, Insti-
tute of Radio Engincers, Emerson Hotel,
Baltimore, Md.

Oct. 22-24—Annual Meeting, National Aero-
nautic Assn., Statler-Hilton Hotel, Wash.
mgton, D, C,

Oct. 24-26—Annual Meeting & Exposition,
Society for Experimental Stress Analysis,
Hotel Schroeder, Milwaukee, Wis,

Oct. 25-27-1962 Electron Devices Meeting,
Institute of Radio Engineers, Sheraton
Park Hotel, Washington, D. C.,

Oct. 26-27—17th Midwest Quality Control
Conference, American Society for Quality
Control, Denver Hilton Hotel, Denver.

Oct. 28-31-17th Annual Transportation &
Logistics Forum, National Defense Trans-
portation Assn., Sheraton-Palace Hotel,
San Francisco, Calif.

Oct. 29—Fourth Annual Western Technical
Conference, American Institute of Elec-
trical Engineers, Biltmore Hotel, Los
Angeles, Calif,

Oct. 29-30—Aerospace Fluid Power Confer-
ence, Pick-Fort Shelby Hotel, Detroit,
Mich. Spomsor:  Aerospace  Division,
Vickers, Inc.

Oct. 29-30—Meeting on Large Rockets, In-
stitute of the Acrospace Sciences, El
Dorado Inn, Sacramento, Calif,

Oct. 29-31-Symposiom on Dynamics of

(Continued on page 7)
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whatever you tell it!

Friden Flexowriters® permit the use
of 3, 6, 7 or 8-channel tape, each of
which is associated with a standard
tape code. The 8-channel tape per-
mits binary coded-decimal coding
of the integers and provides the
added facility of parity checking.
But the Flexowriter's flexibility
barely starts there. It is designed
with a reading and punching mai-
rix that gives vou almost unlimited
flexibility af code format.

For instance, Flexowriters are used
in pattern recognition research, for
they permit recording in punched
tape (a form directly usable by
many other machines) of X and Y
coordinates of everv pattern detail
recorded.

The Flexowriter's code format flex-
ibility permits almost any type of
control data preparation and tape
listing in the design of closed-loop
control 'systems. Further, since it
can record from transducers, both

digital and analog data, in a form
that can be manipulated and uti-
lized by other machines, the Flexo-
writer 1s invaluable as an integral
part of many new control systems.
Its ability to act as a data-storer and
data-lister with excellent adaprabil-
ity af format, makes it apparent the
applications of the Flexowriter in
problems of control design and
operation are limited almost solely
by the limits of the imagination.

To fully investigate the Friden
Flexowriter, call vour local Friden

representative. Or write: Friden,
Inc., San Leandro, California.

THIS IS PRACTIMATION: prac-
tical automation by Friden— far
business and indusiry.

[Tiden

Sales, Service and Instruction Throughout the U. 8. and World
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new achievements in protection for inertial guidance systems

Today's inertial guidance systems are engineering triumphs. ® Maintaining
their on-target accuracy in severe environments requires a similar triumph,
This ranks as the most demanding, most sophisticated challenge in vibra-
liﬂﬂ/ﬁhﬂ[‘k/ﬂﬂise control. ® Lord has met this challenge. Elastomeric
suspensions have been engineered to assure reliability for our nation’s fore-
most weapons systems: Atlas, Titan I and II, Polaris, Hound Dog, Skybolt,
Centaur, X-15, submarines and surface ships. And, Lord systems also pro-
tect guidance computers on Atlas, Pershing and Centaur. m Now under
development at Lord are even more sophisticated systems to protect the next
generation of inertial navigators. This explains in part why yvou can expect
more from Lord when you have to protect sensitive equipment. Contact:
Lord Manufacturing Company, Erie, Pa. Field Engineering Offices in
principal cities. In Canada: Railway & Power Engineering Corp., Ltd.

vibra t:‘m%sh 0 r.:.'afr_;:' oise control

AEROSPACE CALENDAR

(Continued from page 5)

Manned Lifting Planetary Entry, Phila-
delphia, Pa. Attendance limited; for in-
formation: Sinclaire M. Scala, General
Chairman, Room M7023A, General Elec-
tric Co., MSD, Valley Forge Space
Technology Center, Box 8555, Philadel-
phia 1, Pa. Co-sponsor: AFOSR.

Oct. 29-Nov. 1-58th Meeting National
Aerospace Standards Committee, Aero-
space Industries Assn.,, Ko Ko Motel,
Cocoa Beach, Fla,

Oct. 29-Nov. 2—22nd National Convention,
Society for Nondestructive Testing, Com-
modore Hotel, New Yark, N. Y,

Oct. 29-Nov, 2—World Metal Show & Na-
tional Metal Congress, American Society
for Metals, Coliseum and Hotel Biltmore,
New York, N. Y.

Oct. 29-Nov. 2—International Symposium,
“Basic Environmental Problems of Man
in Space.” UNESCO House, Pars,
France. Sponsors: International Astro-
nautical Federation; International Aca-
demy of Astronautics.

Oct. 30=Supersonic Commercial Transport
Metals Symposium, Metallurgical Society,
Statler-Hilton Hotel, New York, N. Y.

Oct. 30-31—National Conference on Space-
borne Computer Engineering, IRE, Dis-
neyland Hotel, Anaheun, Calif,

Oct. 30-Nov. 1=Eighth Trn-Service Confer-
ence, Armour Research Foundation, Chi-
cago, [ll. Sponsors: U. 5. Army, Navy
and Air Force,

Oct. 31=Symposium: Oxidation of Tung-
sten and Other Refractory Metals, Statler
Hilton Hotel, New York, N. Y. Sponsors:
Metals and Ceramics Laboratory, Aero-
nautical Svstems Division, Wnght-Patter-
son AFB; Metallurgical Society.

Oct. 31-Nov. 3=Ninth Annual Svinposium,
American Vacuum Society, Statler Hilton
Hotel, Los Angeles, Calif.

Nov. 1=Annual Mecting, General Aviation
Safety Committee, National Safety Coun-
cil, Conrad Hilton Hotel, Chicago, 11

Nov, 1-2—Chemtronics Conference, Amen-
can Society for Quality Control, Statler
Hilton Hotel, New York, N, Y.

Nov, 1-2=5ixth National Conference, Prod-
uct Engineering and Production, Institute
of Radio Engincers, Jack Tar Hotel, San
Francisco, Calif.

Nov. 2-3=Advanced Technology Sympo-
siim, New  Mexico  Section/American
society of Mechanical Engineers, Univer-
sity of New Mexico, Albuquerque, N, M.,
in cooperation with AFSWC-Kirtland
AFB.

Nov. 4-7=14th Annual Conference on En-
gineering in Biology and Medicine, Con-
rad Hilton Hotel, Chicago, I11. Spon-
sors: Institute of Radio Engineers; Amer-
wcan Institute of Electnical Engineers; In-
strument Socicty of America,

Nov. 5-7=5Symposium on Protection Against
Radiation Hazards in Space, Gatlinburg,
Tenn, Co-sponsors: Oak Ridge National
Laboratory; NASA Manned Spacecraft
Center; American Nuclear Society,

Nov, 5-7—Northeast FElectronics Rescarch
and Engineening Meeting, Institute of
Radio Engineers, Commonwealth Armory
& Somerset Hotel, Boston, Mass,

(Continued on page 9)
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Pulsed amplifier klystrons, with a history of reliable long life performance in early
warning systems, are part of the extensive line of Litton microwave tubes and
display devices. San Carlos, California. Europe: Box 110, Zurich 50, Switzerland,

[H LITTON INDUSTRIES
ELECTRON TUBE DIVISION

Find a three digit number that is the sum of the cubes of its
digits (abc = a® 4+ b¥ + ¢¥), — Contributed

High-level positions in applied research exist at our Data Sys-
tems Division for engineers, mathematicians, and scientists with
advanced degrees. Experience may be in electromagnetic theory.
high-speed circuitry, new memories, information theory, systems
concepts, logic, electrochemistry, integrated circuits. The work
is in advanced tactical systems. To arrange for an interview
contact Mr. William P. Short.

ANSWER TO LAST WEEK'S ProOBLEM: Dr. LaRouche was buying
numbers (for doors, gates, etc.) and the price was 10U cents
per digit,
An Equal Opportunity Employver
LITTON SYSTEMS, INC.
Data Systems Division
Canoga Park, California



MINIATURIZATION IN A NUTSHELL

CANNON MICRO-D PLUGS

120 GONTAGTS

FOR MICROMINIATURE APPLICATIONS

PANEL MOUNTED |
RECEPTACLE

Cn e m — i — o =

IMAGINATIVE ENGINEERING FOR THE SPACE ERA.

EDGE-BOARD MOUNTED
RECEPTACLE

Cannon Micro-D Plugs are especially designed for
applicationswhere highly reliable, extremely small,
lghtweight plugs are required...will meet or ex-
ceed the applicable environmental requirements
of MIL-C-8384B. They can be used for rack and
panel, cord to panel, cord to cord, or printed board
applications—can be dip soldered directly to
printed circuit boards. The Micro-D employs

COMPONENT-BOARD
MODULE

Micropin® and Microsocket® contacts, giving a
contact spacing on .050" centers allowing a con-
tact density of up to 420 contacts per square inch.
In addition to the Micro-D, these high density
contacts can also be utilized for Printed Board
Applications, Interconnecting Wafters, Micro
Modules, Welded Electronic Packages, and many
others. For complete information write to:

—CANNON
&), PLUGS

CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, Calif. _

d

AEROSPACE CALENDAR

(Continued from page 7)

Nov. 5-16—16th Air Transport Manage-
ment Institute, School of Business "u‘]
ministration, The Amencan University,
Washington, D. C.

Nov. 7-8=Symposium on Lasers and Appli-
cations, Antenna Laboratory, ”Ep.]rhln.u'[
of Electrical Engincening, Ohio State Ui
versity, Eu]umhllﬁ. E]hiu.

Nov, 7-9=Intermatiomal Air Cargo Forum,
Dinkler-Plaza Hotel, Atlanta, Ga. Spon-
sors: Institute of the Aerospace Sciences;
Society of Automotive Engineers.

Nov. 12—=Wings Club Annual Dinner,
Americana Hotel, New York, N. Y.

Nov.  12-15—=International  Air  Transport
Assn.s Sixth Public Relations Conference,
Shorcham Hotel, Washington, 1D, C,

Nov, 12-15—FEighth Annual Conference on
Magnetism and Magnetic Materials, In-
:-'t[tute of Radio Engincr;-rs., Penn-Sheraton
Haotel, Pittsburgh, Pa.

Nov. 13-14—Retardation and Recovery Svin-
posium, Impenial Motel, Dayton, Ohio.
Sponsor: Aeronautical Systems Division's
Flight Accessonies Laboratory.

Nov. 13-18—17th Annual Meeting and
Space Flight Exposition, American Rocket
Society, Pan Pacific Auditoriom, Los
Angeles, Calit.

Nov, 16-17=8ccond Canadian Institute of
Radio Engineers Symposiom on Com-
wunications, QOueen  Ehzabeth  Hotel,
Montreal, Canada.

19-20=Mid-America Electronics Con-
terence, Institute of Rado DEngineers,
[Hotel Continental, Kansas City, Mo,

Nov, 26-27—Western States Section Mect-
ing, The Combustion Institute, Acrojet-
Ceneral Corp,, Sacramento, Caht.

Nov, 26-29—Annual Coordinated Meetings:
\merican Nuclear Society, Atomic In-
dustrial Forum, and jomt Atomlair,
Sheraton-Park  and  Shoreham  Huotels,
Washington, D, C,

Nov, 27-29—40th Meeting, Aviation 1stri-
butors and Manufacturers Assn., The Ken-
tlworth, Miami Beach, Fla.

Nov., 28-30=]1962 Ultrasonics Svmposiom,
Institute of Radio Engineers, Columbia
University, New York, N, Y.

Dec. 4-6=Fall Joint Computer Conference,
Sheraton Hotel, Philadelphia, Pa.  Spon-
sors: American Federation of Information
Processing Societies; Institute of Radio
Enginecrs,

Dec. 6-7=Vechicular Commumications Con-
ference, Institute of Radio Engineers,
Disnevland Motel, Los Angeles, Calif.,

Dec. 10-12—Conference on V' TOL Aircraft,
New York Academy of Sciences, Henry
Hudson Hotel, New York, N. Y.

Dee. 17-18—=Symposium: Structural Dyna-
mics Under High Impulse Loading,
Wright-Patterson  AFB, Ohio. Co-spon.
sors: Air Force Office of Scientific Re-
scarch (Mechanies Division): Acronautical
Systems Division,

Dee, 26-31—Space Physics Meeting, Ameri-
can Rocket Society and American Assn.
for Advancement of Science, Philadel-
phia, Pa,

Jan, 21-23=31st Annual Meeting (including
Wright Brothers Lecture), Institute of
the Aecrospace Sciences, Hotel Astor, New
York, N. Y,

Destined for air
—or outer space!

These missile, rocket and jet engine components are
typical of the many such parts being produced in Taylor
Forge plants today.

As requirements in the field have become ever more
exacting, Taylor Forge has become inereasingly known
and respected as a supplier of fine forgings on a produc-
tion basis. Jet and nuclear engine components, missile
and rocket hardware, spacecraft structural members and
4 great variety of other forged, rolled and extruded parts
of more usual, but equally exacting specifications, today
make up an important part of Taylor Forge business.

The unsurpassed facilities of Taylor Forge...the
particularly large and varied assortment of presses, ham-
mers and ring rolling mills...the related heat treating,
machining and testing equipment...the engineering and
techniecal skills accumulated aeross more than 60 yvears of
forming hot metals—all these provide assurance of highest
quality and complete satisfaction.

Yes, Tayvlor Forge has the answer to your require-
ments for produection Torgings...in any forgeable metal
ineluding titanium, tungsten, nickel base alloys such as
Hastelloy C or Inco 718, and many other costly or hard-
to-work materials.

Be sure to submit your inquiries to Taylor Forge

Taylor Forge & Pipe Works

General Offices and Works; P, O, Box 4835, Chicago 0, lIL
Plants at: Carnegie, Po.; Gary, Ind.; Somerville, N.J;
Houston, Tes,; Homillon, Ont, Conado.

L [l District Sales Offices: New York, Philodelphig,
3 Firtsburgh, Atlanta, Chicago, Houston, Tulig, Los Angeles,
Son Froncisco, Seottle, Hamilten, Terealo, Calgary, Montreal,

TAYLOR FORGE

ETHAﬂITIﬂHALL? DEPENDABLE
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In developing the full measure
of strength-to-weight
advantage inherent in forgings
of Magnesium, no other single
factor quite equals the
techniques perfected by
Wyman-Gordon through
long-time specialization in
light metals. Here total
capabilities . . . production
facilities . . . and metallurgical
research are uniquely oriented
to build an unsurpassed
degree of structural integrity
into every Magnesium part
carrying the W-G forging
mark, Here, too, is a backlog
of design experience covering
so broad a range of
applications as to make
Wyman-Gordon unchallenged
headquarters for
state-of-the-art counsel on any
Magnesium forging problem.

WHEN IT
MUST BE LIGHT
YET RIGID,
USE MAGNESIUM
FORGINGS

-

-
:
:
4

.+« AND WHEN
MAGNESIUM PARTS
MUST PERFORM

WITH UNFAILING
DEPENDABILITY

MAKE SURE
THEY ARE FORGED

BY WYMAN-GORDON

Where stiffness, bending
strength and resistance to

. buckling are major design

‘ considerations, magnesium
fargings stand alone among
structural metals. And they make
possible weight savings of 1555
or more over the next lightest
metal. In sturdier sections,
lowered stress levels mean
longer fatigue life.

lagnesium alloys work-harden
readily to give high strength
forgings without heat treatment.
Good metal flow permits
optimum strength in critical
areas and close-folerance,
draftless forgings.

Qualified forge shops nationwide
work Dow magnesium billet

and ingot to your specifications
and help with design and
development. For their names,
write The Dow Metal Products
Company, Division of

The Dow Chemical Company,

I .MHCHAFT.- Wheels, IN MISSILES: Fins, Dept. M-50X, Midland, Mich.
brake housings, engine control surfaces,
mounts, landing gear ports, bulkheads, firewalls, ‘ _ | .
rotor hub plﬂit‘.; rﬂhﬁ‘lﬂﬂt fﬂil‘il‘lﬂi i Beryllium, Molybdenum, Columbium and ofther uncommaon materiols
i MASSACHUSETTS
| 4@} HARVEY, ILLINOIS [ . GRAFTON, MASSACHUSETTS
MAGNESIUM DETROIT. MICHIGAN LOS ANGELES, &8 '”:_- g =8 " FORT WORTH, TEXAS PALO ALTO, CALIFORNIA
MILL FRODUC TS . - P y




FORTRAN SPOKEN HERE

Lk el

FORTRAN [I AND OTHER
IMPORTANT COMPUTER LANGUAGES
ARE AVAILABLE FROM OUR

RPC-4000

PROGRAM LIBRARY.

Your Fortran-trained personnel, any Fortran or other programs you already may have, and our entire Fortran
Program Library can be profitable with your RPC-4000. O The RPC-4000 speaks your language if you're look-
ing for capacity. Listen. 8008 word memory—over 4000 more than other computers in its class. Computing speeds
up to 230,000 operations per minute. Desk-size, completely transistorized. 30,000 characters per minute input
— 18,000 characters per minute output. O It wouldn't be gentlemanly to tell you precisely how competing
computers (don't) measure up to these statistics. Let's just say that the RPC-4000 provides the largest mem-
ory, greatest problem-solving capacity and flexibility in the low- or medium-priced field. Or in desk-size com-
puters. It's actually a desk-size computer with room size computer capacity. [ But is it easy to operate?
Answer: Even non-technical personnel can program and operate the RPC-4000. You can master it yourself
in one day—and deliver yourself from dependence upon a computer programming specialist, (More than 3000
students were taught programming in less than one day with PINT, an interpretive routine developed especially
for the RPC-4000 by Purdue University. A film of this training will be shown on request). The RPC-4000 plugs
into conventional outlet. Requires no expensive installation. [ There's also RPC-4000's own Program Library,
the most extensive in its class. Chances are the program you need is already there. Other programs and
money-saving information come to you from one of the largest and most active users' organization (POOL)
in the computer industry. For more information, write Commercial Computer Division.

COMMERCIAL COMPUTER DIVISION/ GENERAL PRECISION, TNC.;’BU&E-!ANH, CALIFORNIA
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UNITED JETS...
FAR AHEAD IN BUSINESS TRAVEL

United jets arrive and depart well over 400
times a day from the top five markets alone, ..
New York, Chicago, Los Angeles, San Francisco
and Washington-Baltimore. In these key
markets, United has nearly twice as many jet
departures and arrivals as the runner-up airline.

But the world’s largest jet fleet...and
frequent jet schedules... are only part of the
United story. United has the finest service to
the business centers of the U. 8. For example:

United serves the aerospace industry— United
serves 18 of the 25 major centers of the aero-
space industry ... more than any other airline,

.:;1;".!1_-.-_ .--I'--: f

fi -

i:.__"'.. |

LTl ST I,

United serves more U. S. cities by jet—when you
are traveling on government business the best
way to get jet speed and convenience is to make
one call . .. to United.

United has new transcontinental service—on your
next coast-to-coast flight make your reservations
on one of the frequent nonstop flights provided
by United’s DC-8 Mark IV Jet Mainliner®.

Whenever you or your products travel by air
—specify United Air Lines. Your local United
sales office will be glad to serve you.

Mark IV is United Air Lines' designation of the advanced DC-8
maodel equipped with more powerful JT-4 and turbofan engines
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NEW HOPE FOR UNDER-DEVELOPED NATIONS RESULTING FROM BASIC SPAGE RESEARGH

Lunar and space missions such as Proj-
ect Apollo seldom seem. in their far-out
glamour role. to be closely related to
that great fundamental. .. mankind. Yet
one single aspect of the Apollo program
—fuel cells—holds a vast amount of
hope. Especially for under-developed
nations.

Often referred to as “continuous bat-
teries.” fuel cells convert chemical energy
directly to electrical. They are the newest
power sources to emerge from scientific
research into the realm of practical en-
rines. The specific cell system aboard
Apollo will be a Hydrox® unit, reacting
hydrogen and oxygen, and is the result
of research at Leesona Moos Labora-
tories, one of the first in America to
undertake studies on fuel cells, Hydrox
will supply electrical power for vehicle
control, communications, and numer-
ous other power needs aboard this lunar
mission, Marking the first such use of
these new power sources, the Hydrox
installation will inaugurate a new age
in the generation of electrical power.
Final engineering and manufacture of
the units for Project Apollo will be
carried out by Pratt & Whitney Division
of United Aircraflt, under license from
Leesona Corporation,

But space missions are only the first
part of the story. At the same point in
time that Leesona Moos began studies of
Hydrox fuel cells, a concomitant project
was undertaken to develop an even more
advanced system...a cell using air as
oxidant and inexpensive hydrocarbons

or their derivatives as fuels. These hy-
drocarbon-air (Carbox®) and mixed-
gas/air (Aminox™) developments of
Leesona Moos do not require reactants
of hgh purnty, and are very flexible
from a logistics point of view. Low cast
and readily available fuels are used. and
the umiversal oxidizer—air—supplies the
other portion of the reaction mix. Be-
cause the [uel cell 1s an extremely eth-
cient engine—efficiencies of up to 705
are attainable. vs, 305 for a conventional
diesel—the result 15 an exciting new
means of generating electrical power at
low operating expenditure. Pratt &
Whitney Arrcraft in the Umted States.
and Energy Conversion Ltd..* of Eng-
land, are carrying out further develop-
mental engineering on these systems
under license from the Leesona Corpo-
ration.

These new Leesona power sources. of

high efficiency and low fuel costs, can
readily be seen to provide the world

with an entirely new type of electric
generator. Fuels of the hydrocarbon
variety are fairly abundant throughout
the world. The fuel cell, though scienti-

fically sophisticated. is neither unwieldy |

nor complex in its operation, and re-
quires little maintenance. Units with
power levels from those required for a
one-family dwelling up to communal or
industrial ground-power stations have
been projected in Leesona Moos studies.
and found [feasible.

The impact Carbox and Aminox can
have on the emerging countries is

readily understandable. The develop-
ment of a nation can almost be measured
by its ability to produce and consume
clectrical power. In this mechanized
world, virtually all industry waits on
the availability of electricity, If an emer-
gent economy must hold off its develop-
ment until completion of large-scale
hydroelectric projects, a distinet problem
of time and expenditures arises. If, on
the other hand. the nation had access
to Carbox and Aminox type [uel cell
systems, which could be tailored to the
need and would operate on locally
available fuels, the basic first step to-
ward an industrialized economy and
higher living standards would be
achieved.

Leesona believes its efforts. plus the
great additive capabilities of our United
States and international partners, will
soon result in working installations of
the Carbox and Aminox systems to ad-
vance the standards of all mankind.
Meanwhile, the sibling Hydrox system
supplies power for a moon voyage, And
research continues.

L

*Energy Conversion, Lid., is a new
corporation founded by four British
companies: National Research and De-

| velopment Corporation; British Petro-

lewm Company, Ltd.; British Ropes,
Ltd., leading manufacturer of rope and
steel cable; and Guest, Keen, and Netile-
folds Group, major steel manufacturers.

LEESONA MOOS LABORATORIES

UNITED JETS...

United jets arrive and depart well over 400
times a day from the top five markets alone. ..
New York, Chicago, Los Angeles, San Francisco
and Washington-Baltimore, In these key cities,
United has nearly twice as many jet departures
and arrivals as the runner-up airline,

But capacity to carry freight...and more
frequent jet schedules... are only part of the
United story.

In addition, United has air freight services
designed to help solve your most complex ship-
ping problems:

United Air Freight experts at your service—United
Air Freight Customer Service Centers across
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UNITE

FAR AHEAD IN AIR FREIGHT LIFT

our system are staffed with experts... 24
hours a day ... to answer your questions...to
monitor your shipments.

United reserves space for your shipments—
United’s Reserved Air Freight sets aside posi-
tive space for your shipments, coming or going,
on both United jets and Cargoliners.

United offers Passenger Reserved Air Freight—
This economical service lets you take sample
cases or other business materials on the same
plane with you... at low air freight rates.
Whenever you or your products travel by
air—specify United Air Lines. Your local
United sales office will be glad to serve you.

®

A Division of Leesona Corporation « Lake Success Park, Community Drive + Great Neck, L. 1., New York
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Motorola Integrated Circuit Electronics...
Types of circuits available; Advantages and disadvantages of hybrid types

and functional electronic blocks: The approach to custom-designed circuits

In recent months a dramatic change
has occurred in the electronics field.

The widely discussed era of inte-
grated circuits electronics has graduated
from an engineering vision to practical
realitv. And the next few years will find
ml‘E[{r“ﬂEtl circuits progressing from de-
signers’ drawing boards to production
lines in electronic equipment ranging
from space gear to consumer products.

The total impact of this new technol-
0gy on the industry, and the magnitude
ot the envisioned progress is still a mat-
ter of widespread conjecture, Though
by this time many facts have been sub-
stantiated, there is still considerable
confusion and misconeception as to what
can and what cannot be done with inte-
grated circuits af this time.

You may have heard, for example,
that mlegmted circuits will gmath re-
duce equipment size and weight.

This is certainly true. In fact, size and
weight reduction is the most dramatic
advantage. What the transistor has done
to vacuum-tube equipment of a decade
ago, integrated circuits will ultimately
do to present equipment. Thus, the erst-
while rack of complex equipment which
the transistor I‘Edlt-:.'eﬂ to single-drawer
size, can be further cut to “match-box”
proportions.

You've heard, too, that integrated cir-
cuits will improve equipment reliability.

And this should be true.

Thnllb!l TEIllliJl]Ilt\- 15 [] H:if_ll!l: to Flﬂ‘h'l.'
in integrated circuits, since interwoven
components cannot be individually
tested to their maximum ratings, none of
the |1'|.1mlf.=cc:-lurmg processes by which
integrated circuits are made {1:]1“"11-':11:11
epitaxial growth, alloying, etc.) is new.
Through the exclusice use of these
transistor-proven techniques, complete
integrated circuits are expected to have
the same order of reliability as other time

and field tested Semlt:‘nndtu.‘mr devices.

Comparison of 50 mc amplifier breadboard using conventional
components with equivalent integrated circuit (in center) dra-

matically illustrates space savings. Potential cost reduction of

You may also have heard that inte-
grated circuits will cut equipment costs.

This, unqguestionably, is one of the
most compelling reasons for circuit inte-
gration — but it bears qualification.

Integrated circuits by the thousands
are fabricated simultaneously, A single
paper-thin wafer of semiconductor ma-
terial contains hundreds of identical cir-
cuits, and dozens of wafers are processed
simultaneously. The basic material cost
of an integrated circuit is little greater
than that of a transistor and, with rea-
sonable vields, the cost of the cirenit ap-
proaches that of the device. In addition,
the assembly time of integrated circuit
equipment will be but a fraction of that
reqquired for circuit wiring.

But the design and production of a
functional electronic block circuit (those
in which all component parts are fabri-
cated on or within a single tiny block
of semiconductor material) are as vet
costly operations unless vour require-
ments permit large scale use of identical
circuits. The gm‘lt cost-reducing fea-
tures of such circuits become apparent
::rnh when quantity requirements are $o
large that distributed design costs do
not add appreciably to the price of each
unit. On the other hand, lnhnd (multi-
ple chip) integrated circuits can be built
now at a fraction of the cost of functional
electronic blocks in small quantities.

If you are in the equipment manu-
facturing field you may have the impres-
sion that 11|tE:L,ni,ter.| circuits will perniit
a reduction of vour engineering staff.

This is probably not the case unless
vour equipment can be built entirely
from a limited number of “stock” cir-
cuits. You will need a staff of specialists
capable of correlating conventional eir-
cuit design with the unique require-
ments of iutﬁgrzlted circuit technf}lﬂg}'+
Maotorola can provide design assistance,
but retention of specific features of each

manufacturer's equipment demands an
in-house engineering eftort.

Finally, von may have heard that in-
tegrated circuits limit equipment design
flexibility due to the relatively small
number of circuits currently available,

Nothing is further from the truth.

Today, the integrated circuit capabil-
ity of Motorola's qmmrf.'r.ridm:'ur Prod-
iets Division has been developed to the
point where working samples of a broad
range of custom-designed circuits are
being delivered in less than six weeks
after receipt of an order. Right now,
much the same design flexibility obtain-
able with transistors is achieved with
hyvbrid integrated circuits. With fune-
tional electronic blocks, the same flexi-
bility is available in the logic circuit
area, and we are approaching a corre-
sponding state of sophistication with
linear circuits.

T'ypes ﬂf Integrated Circuits

Today's integrated circuit technology
involves basically two fundamental proc-
esses — a thin-film process, by means of
which p.w-.nﬁ- electronic -L-mnpunentw:
(resistors, capacitors, etc.) are deposited
as material lavers on a p.lﬂ'-:we substrate,
and a semiconductor device technology
where both active and passive elements
are formed on or within a tiny block of
semiconductor material (silicon).

The semiconductor device technology
utilizes multiple masked diffusion, sur-
face laver passivation and patterned
metal film alloying to make active and
passive elements, all pr operly intercon-
nected and isolated, in a single block.
The ranges of component values are
somewhat more restricted than in stand-
ard ecirenits and useful values of some
functions (i.e. inductance) are difficult
to obtain. Parasitics difter from those of
conventionally wired circuits,

_ The thin-film technology utilizes mul-
tiplﬂ Ev-.:tpuru!iun, Eputtering, or vapor

integrated circuits 18 indicated by simultaneous fabrication of
dozens of identical circuits on portion of wafer shown at righe,
Elimination of interconnecting wires enhances reliability.
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In custom design approach to integrated circuits, the equipment
manufacturer's conventional wired prototype is converted into
a multiple chip circuit (left) for evaluation. Necessary design
changes can be made quickly and inexpensively at this stage,

decomposition to deposit (at the pres-
ent time) the passive circuit components
on an insulating (or dielectric) substrate.
Active elements must be attached sepa-
rately to their film circuits and, while
the range of values of some components
is greater than obtainable through semi-
conductor technology, such circuits re-
(uire more material tvpes and processes,
and are often larger in size.

Maotorola, through extensive research
in both integrated circuit fields, has suc-
cesstully duehrped a capability for com-
bining the best features of both
technicques in vet another, or third, tech-
””]U'L."' — mn;:rthhfr integrate e circuits,
Playing a vital part in this process is the
epitaxial growth technique that has re-
cently made an explosive impact in the
semiconductor field, Through this com-
bination Motorola has produced inte-
grated circuits with increased versatility,

Vert. — Iﬂ-E ‘H'lh:m | — ‘

greater functional scope, tighter compo-
nent tolerances and higher speed.

Custom Design Approach

As a first step, the equipment engi-
neer must evaluate the L'nmpletF system
and determine whether to “integrate” all
or i pmtmn of the equipment. His next
step is to produce conventionally wired
prototype circuits for per formance eval-
uation. Often parts values and other
parameters must be changed to make
the conventional design suitable for cir-
cuit integration. Usually this involves
consultation with Motorali engineers.

Then comes the actual development
of the integrated prototype. This can be
started by the equipment manufacturer
with special integrated components ob-
tainable from the Motorola Semicondue-
tor Products Division. These parts, each
one individually packaged, have all the

Integrated circuit capability of Materala's Semiconductor Products Division is illus
trated by practical circuits ranging from simple to complex, using multiple chip and
single block technigques in both linear and digital electronics fields.

UniversallFlip Flop

Halfiitider

Final single block circuit (right) offers mass-production cost
savings. Comparison of output waveforms of multiple-chip and
single block integrated circuits used in an operating arithmetic
unit shows that performance of both types is quite simila,

electrical characteristics of the elements
in the final circuit, but they can be con-
ventionally wired for integrated circuit
evaluation and final modifications,

The next step, at Motorola, is to con-
vert the equipment manufacturer’s pro-
totype into one or more hybrid integrated
circuits in which parts identical to those
of the prototvpe are bonded together on
multi-lead headers. This becomes an in-
terim circuit form which, in some in-
stances, represents the final product.

Hybrid circuits have many of the
same characteristics as fully integrated,
single-block devices (see photos above ),
They have the additional advantages
that production changes can be easily
made and that design modifications are
relatively simple and inexpensive. More-
over, they can be produced quickly at
M u.l'nrr}ui'.r: HLHLT;' i great many integrated

“components” are stocked for immedi-

ate use. The hvbrid circuit, therefore,
has much to recommend it as an interim,
and for small runs, as a final product.

From the hyvbrid to the hnal single
block circuit is a matter of developing
the optimum pattern and the masks nec-
essary for the various process steps.
From a manufacturing standpoint, this
is the most costly part of the entire op-
eration. Still, it is entirely justified for
equipments involving a large number of
the same circuits. The reason — single-
block circuits, after development, are
the least expensive to make, and poten-
tinlly the most reliable. With many in-
dividual bonding operations eliminated,
it is the single-block circuit that offers
the greatest cost-saving potential. It does
this, however, at the expense of flexibil-
ity since such units cannot be modified
during production without starting back
at the beginning of the manufacturing
operation.

The era of integrated circuits has ar-
rived. They are practical and they are
available, even though the future, un-
questionably, will bring many improve-

ments to this infant tELhn[ﬂﬂgv

MOTOROLA

Semiconductor Products Inc.
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The design is thousands of years old, Called “*Man,” it
has evolved reasonably efficient techniques [or coping with
weather, saber-toothed tigers, city trafhic, loods and income
taxes. O But now it faces a problem ol a new order of
magnitude. . .survival beyond the protective cocoon of the
earth’s environment. In this airless, weightless, radiative
region, man needs a big assist. Douglas 1s working to pro-
vide it. O Douglas scientists are far along in studies of eco-
logical systems for the maintenance of human life under

EARTH'S MOST COMPLlCATED SYSTEM extra-terrestrial conditions,

These research areas cover the

.+« AND HOW DOUGLAS IS ORIENTING IT TO OUTER SPACE varied life and physical
sciences and engineering systems which are involved, 1hey

range from psycho-physiological analyses to the actual plan-

ning of the establishment and support of cities on the moon.

Development of improved man-machine relationships and
detailed planning of the giant vehicle systems that

are involved in space exploration are among more

than 500 research and development DOUGLAS

programs now under way at Douglas.

v

EDITORIAL

First Class Folly

United Air Lines’ President W. A, Patterson has
sounded a significant chord in his appeal to airline man-
agements to seek an intelhgent and economically sound
solution to the problem of declining first-class trafhe
(see p. 43). First-class trafhc is certainly on the skids.
statistics show this clearly. On the prime North
Atlantic run, economy class accounted for 8§79, of all
traffic last year. On the domestic front, coach passed
first-class for the first Hme last vear, garnering 57%, of
the total market with an increase to 629, for the first
half of 1962, First-class trafhc showed a 16%, drop in
1961 domestically and 209 on the North Atlantic.

But statistics tell only part of the story. In seven
long-haul jet trips during the past month ranging from
Alaska to Furope, we found only one first-class compart-
ment containing enough passengers to make a bridge
game, while the economy sections were jammed. [t s
a joke among airline people now that the empty first:
class seats are the only place they can put the non-
revenue, pass-carrving passengers. On one transatlantic
flight the Arst-class section was empty and used primarily
as a clubhouse for the crew. In addition, 12 elaborate
gourmet-type meals for no-shows (or switches to ccon-
omy class?) were wasted and a pair of stewardesses were
paid for a pleasant ride to London, Mecanwhile, the econ-
omyv section was crowded and bustling, and severely
strained the limited facilities provided for the large quan-
titv of passengers. Mr, Patterson cites some interesting
figures on the high cost of providing this first-class service
that makes its 1ppuhurucnm producer sag even lower.

Price Difference Unrealistic

The decline of first-class trafhc has been caused by a
basic change in the nature of air travel started a decade
ago by the advent of coach service and accelerated by
the huge seating capacity and high velocity of the jet
transport. The jet transport is generating an ever-in-
creasing demand for safe, reliable and cheap air transport
from the traveling public. The airlines have also accel-
crated this decline in first-class travel by their fare
policies that have priced frst-class tickets out of the
market. For example, the difference between a New
York-London round-trip first-class ticket (5900) and an
cconomy ticket ($486) is $414. What can an airline offer
the transatlantic traveler in two 6-7 hr, flights that
worth $414?7 On the domestic scene, the New York-Los
Angeles transcontinental round-trip differential between
first-class and coach 15 $63.

As Mr, Patterson notes, large corporations and U.S.
government agencies have ;j.clﬂL{I this discrepancy be-
fween price and service and switched their tremendous
volume of business from first-class to coach and economy
class.

With this change in corporate and government policy,
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first-class lost much of its appeal as a status symbol.
Without the solid foundation of the expense account
trade, 1ts collapse as a mainstay of airline revenue was
inevitable. 'We predict that before this vear is finished
airhines will be grossing more from the cargo carricd
in the big bellies of their jet transports than from the
sparsely lztipnl ited first-class compartments.

There will always be some first-class market and some
airlines may turn a welcome dollar by catering to it as
a specialty segment of their business. But first-class
revenuce will never again be the financial backbone of
the air transport business. We agrec with Mr., Patterson
that the industry must take a fundamentally new look at
the situation that confronts it with this declining first-
class market. It must get back to a far higher percentage
of single class service that will enable it to attract a
larger volume of passengers and transport them at less
expense to the airlimes. Only in this combination of
rising market and lowered cost can the airlines find
truly effective key to their future financial growth,

Added Safety Requirement

It 15 also interesting to hear another airline president
(AW Sept. 17, p. 39) speak publicly about the once
forbidden subject of safety and fear of Hying as a major
airline problem. In this era of turmoil and change that
15 casting the shape of the airlines’ future there are tech-
nical as well as economic problems to be solved. 'T'hese
include the basic problem of safety and its corollary of
air traffhic control.

Next to accidents, the traveling public is most irritated
by schedule delays, cancellations and the mymnad other
annovances caused by mechamical and trafhe control
snarls. We think almost everybody in the air transport
industrv and the government agencies that regulate it
could do a great deal more than they do now about the
basic |:nmhh,m~. of safety and schedule reliability. This
is an inescapable responsibility of airline management.
Without sharp and sustained pressure from the very
top of the airline structure, there will be little improve
ment at the lower operating levels and there will cer-
tainly be no accelerated action from the federal officials
who are charged with enforeing safety procedures and
operating efhicient trafhic control systems.

Airline managements have been too prone to be satis-
fied with federal officials who were most interested 1
taking the course of least resistance and “not rocking the
boat.” But it 15 becoming more and more apparent ﬂ: it
the industry nceds more than glib phrases and well-
posed pictures from its top federal aviation officials, It
15 up to airline managements to take the lead in applying
the heat to these officials wherever it will stimulate
the required action soonest.

—Robert Hotz
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HSR capacitors

today’s highest
v-iLf In one cubic inch

For your limited space applications vou can now
specify the new QSR, porous-anode Tantalytic® ca-
pacitor, with the largest uf capacity in a cubic-inch
tantalum unit. It stores 5200 pf (6v) in a cubic inch,
yvet only weighs 65 grams.

Operating ranges are 6 to 60 volts, 800 to 5200
uf, and —55 C to 85 C. It is supplied in polar form.

ECE T TRONI G

PROGRESS IN ELECTROLYTIC CAPACITORS

Non-acid gelled electrolyte has healing properties with-
out liquid acid dangers. Leakage current in the QSR
capacitor actually decreases with time,

Hermetically sealed, the QSR unit 1s unaffected by
external moisture. Helps prevent drying out of electro-
lyte, too. Brackets are constructed so the terminal can
be put on any side, top, or bottom.

Other porous-anode capacitors are available in five
case sizes to meet all your low-voltage needs. Ratings
are 6 to 60 volts, 0.1 to 325 uf. All provide low im-
pedance per unit volume. All use the gelled, non-acid
electrolyte, and they're low 1n cost.

Ask vour G-E Sales Engineer today why you get
greater value when you specify one of General Elec-
tric's porous-anode Tantalytic capacitors. Ask him
for bulletin GET-2978, too. Or write to Section
430-12, General Electric Co,, Schenectady, New York.

Capacitor Department, Irmo, South Carolina
* Trode-mork of General Electric Co.

Progress Is Ovr Most Important Product

GENERAL @3 ELECTRIC

WHO'S WHERE

In the Front Office

Harry H. Wetzel, executive vice presi-
dent, The Garrett Corp., Los Angeles,
Calif., succeeding K. B. Wolfe, now vice
president and special assistant to the presi-
dent. J. J. O'Brien succeeds Mr, Wetzel as
vice president and manager of AiRescarch
Manufacturing Division in Los Angeles.

Dr. Robert L. San Soucie, vice president
and technical director, Electronics and Avi-
onics Division, Emerson Electric MEez. Co.,
St. Louis, Mo., and Richard L. Lovnd, vice
president-programs for the division.

Fred W. O'Green, a vice president of
Litton Systems, Inc., Woodland Hills, Calif.,
and general manager of the Guidance and
Control Systems Division-U.S.A. Also: Dr.
Frank R. Moothart, assistant general man-
azer of the division,

J. Martinez, group vice president, Maxson
Electronics Corp., New York, N. Y, Eugene
J. Cronin succeeds Mr, Martinez as vice
president-marketing of Maxson  Electronics
Division,

Ray de Haan, a vice president, New York
Airways, Inc., in charge of maintenance and
enginecnng.

Dr. Burton F. Miller, vice president-re-
scarch and development, TRW Electronics,
Inc., El Segundo, Calif, Dr. Miller will con-
tinue as vice president-advanced techmical
planning of Thompson Ramo Wooldridge,
Inc., the parent company.

Alfred Multari, vice president and for-
merly director of engineering, appointed
technical director-all company activities,
Tempo Instrument, Inc., Planview, N Y,
Also:  Joseph Kinpointer, manufacturing
manager: Emanuel Poulos, vice president
and chief engineer-research, appointed head
of Advanced Enginecering, a new depart-
ment,

T. E. Piper, assistant to the vice president-
operations, General Dynamics/Pomona.

Thomas P. Smith, assistant treasurer,
American Airlines, Inc.

Capt. William C. Fortune, USN, project
manager of the NASA Marshall Space Fhight
Center's Mississippr Test Facility, Hunts-
ville, Ala.

Col. James K. Dowling, Chiet of Infor-
mation for the North American Air De-
fense Command (NORAD), Ent AFB,
Colorado Springs, Colo. Lt. Col. Paul V,
Porter succeeds Col. Dowling as Director of
Information for the Air Defense Command.
the Air Force component of NORAD.

Honors and Elections

Andrew G. Haley, Washington attorney
and general counsel of the International
Academy of Astronautics, has been awarded
the British Interplanctary Society’s Astro-
nautics Medal for 1962 for “contributions
to astronautics in the ficlds of space law and
mternational cooperation,”

John B. Montgomery, president of Day-
strom, Inc., has been elected president of
the Air Force Assn. for 196263, succeeding
Joe Foss, Marine hghter ace, who was named
AFA board chairman.

(Continued on page 131)

INDUSTRY OBSERVER

» Counter-insurgency version of F-86 Sabrejet fighter proposed by North
American Aviation's Los Angeles division would be powered by two podded
General Electric J§5 turhup:h under the wings, replacing the single GE 47
engine in the fuselage. Ducting system for the J47 would house flexible bag
fuel tanks with r:;]pm‘:lh determined by mission requirements. Counter-
msurgency F-86 could have several times the range of standard models.

» Lockheed rigid-rotor CL-595 research helicopter (AW Jan. 29, p. 27),
powered by a Canadian Pratt & Whitney PT0 turboshaft engine, has made
its first flight, lasting about 30 min.

> Watch for further cuts in West German Defense Ministry development
projects and hardware orders in moves designed to ft avalable funds.
V]-101D VTOL interceptor under development by southern group may be
one of first programs to be cut (AW Oct. 8, p. 30). Another borderline
item: West German order for France's Sud "-}uper Frelon helicopter. Top
ministry officials will review programs with Defense Minister Franz Josef
Strauss this week.

» Soviet Union is studying use of the U. 8. Rogallo wing concept for para-
glider missions associated with space flight.

» Dept. of Defense is placing increased emphasis on beyond-the-horizon
radar, operating in the mgh-frequency band, as a promising technique for
expanding coverage of present ballistic missile early waming systems
(BMEWS]) at minimum cost. The new radar, expected to be far less expen-
sive than existing BMEWS, utilizes 1onospheric back-scatter of radar energy.

» Beech Aircraft is proposing to build its Oueen Air 80, re-engined with
Canadian Pratt & Whitney PT6 powerplants, as a new liaison aircraft for
the Army. Under the proposal, Beech also would modify Army's L-23F
aircraft to bring them up to the Queen Air 80 configuration.

» Focke-Wulf is redesigning its VTOL close-support fighter project to incor-
porate Rolls-Rovee lift engines insread of the originally planned Bristol Sid-
deley vectorable-thrust engine concept.

» General Electric lift-fan system for the Army’s VZ-11 program was run
to full power during its first test as a breadboard system recently. Test rig
uses twin J85 turbojets complete with all ducting, two diverter valves, the
pitch fan and one lift fan. Other lift fan is simulated by variation of back
pressure on the jet exhaust, used to drive fan tip turbines. First flight of
the VZ-11, now under construction by Ryan, is scheduled for July, 1963.

-"Lf".}:l-’f!:- budding aircraft gas turbine industrv reportedly is headed by

a prominent Austrian engincer who worked in the Soviet Union after World
“’.u 2. Egyptians are ordering increasing amounts of compressor blade
material from firms within the United Hingdum and Europe.

» Canadian de Havilland Otter, repowered for U. 8. Army with two wing-
mounted Canadian P&W PT6 turboprops. is expected to fly by the end of
this year. The STOL test aircraft also will be fitted with a f'[lEl‘:lrlgﬂ-mﬂ!'IHtﬂd
General Electric ]85 turbojet providing reverse thrust to permit extremely
steep, nose-down approaches and to provide rapid braking,

» Watch for Navy to order six Nord CT-41 supersonic ramjet target drones
from Bell Aerosystems Co., holder of U.S. sales and manufacturing rights
for the French design, for cvaluation at Pt. Mugu, Calif,

» Commercial development of the Robertson Skyshark STOL aircraft (AW
May 28, p. 89) is undr_-r way, with certification I}Iamu:d within six months.
Four-place aircraft will be powered by an engine in the 200 to 300 hp. range,
and is expected to takeoff and land in less than 100 ft. with moderate loads,
First flight is scheduled later this month.

» Rolls-Rovee has developed an increased-thrust version of the Spey turbojet,
designated RB.163-25. Specifications have been submitted to British Min-
istry of Aviation in request for funding support.
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Washington Roundup

Air Force's comprehensive space plan, which was requested by Defense Secretary
Robert McNamara (AW Aug. 27, p. 34), has been completed and will be sent to
McNamara this week before Air Force Secretary E ugene Zuckert leaves for an extended
trip to the Far East on Oct. 18. Requests ‘embodied in the plan will stay within
the spending ceiling set for Air Force by Defense Dept. for Fiscal 1964 but will
recommend erlLu’rm" projects, putting greater emphasis on some and reducing others
to development of the technology involved,

Air Force Space Plan

Drive to increase the role of international air transportation in the shaping of
U.S. forcign policy is creating renewed pressure for the establishment of an under-
secretaryship of state for civil aviation. Airlines have opposed such a move in the past
on the grounds that it would increase governmental control over the industry, Now,
h[m{u,r some international carriers, led by Pan American World Airways, favor such
a post to help gain top-level governmental backing in route negotiations with
other nations.

Satellite RE[H}I"[ The Satellite Situation Report, published by National Aeronautics and Space
Administration and cnntmumg tracking information on U. S, and Soviet satellites, was to
resume publication late last week—with some changes—after missing two biweekly issucs
because of a 1_!|-.]:|_1t|_ within the "[J'LLI;':I'I]]IL['II: (1 ]‘|[J'l.'i. much and II.1.]11.1' kind of JHEHT]H ation
should be made public.

Among those advocating the release of more information are United Nations
Ambassador Adlai Stevenson and Secretary of State Dean Rusk. NASA—which receives
the L]LLai]u;_:_l mformation tor the rL]':mh from North American Air Defense Command

(see p. 27)=would like to get rid of the responsibility for publishing and distributing
the reports, but 15 :,~.|:|LLth anxious to avoid ihL burden of guestions on data that are
obviously omitted, such as code names of U, S. military satellites. Some Pentagon

officials also favor inclusion of more inform: m[m on U. §. satellites on the theon l‘]ll'[
Soviet Russia usually can deduce a satellite’s mission from its own tracking.

Astronauts’ Retreat The Cape Colony Inn motel at Cocoa Beach, Fla, which is partly owned by
the seven "'ult:rl:un astronauts, is up for sale becaunse of pui:l-lu_ criticism of their finan-
cial interest in it. National Acronautics and Space Administration leased space there
for its temporary news center for the Mercury-Atlas 8 fight, in spite of charges that
this created a conflict of interest situation for the "'l.]uum pilots. "The money they
mvested in the motel—estimates range from $5,000 each to a total of 30% of the $1.6
million venturc—came from a contract with Life magazine for the sale of their pu:'r."-:rl‘l'.ﬂ
stories. Leo DeOrsev, Washington attornev and financial adviser to the astronauts (AW
Apr. 9, p. 21, 28), *-.1]::[ the asking price will be more than 51.6 million but would not
give a specific hgure.

Because of {'_]mlgn,ﬁ',-.' haste to leave Washington and tend to re-election chores,

the Senate agreed to |L|Z the communication satellite incorporators nominated by Presi-
dent Kennedy (sec p. 37) serve under a recess appointment, rather than go through

formal Senate conh muhull .

Selection of four companies to conduct Hardsite ICBM defense studies without
A . a formal competition (AW Oct. 1, p. 13) is an experiment by Defense Dept. to sclect
i e B ] contractors for low-cost, HI}LLHhr’LE] studies based on company skills rather than on

Melting a columbium alloy in Haynes Stellite’s electron beam furnace. ther Ihlhl‘. b ]]rmlu.._:_ I1|l|_:ITi.'-.‘-|I‘|L brochures at considerable cost to all [‘mlllf_l]:llll’h
Before 1L1L'Ltl:|1” Douglas, Lockheed, Martin and North Amencan, officials from

Detense Dept. |nd Army Missile Command visited a large number of potential con-

New melta.ls and new mEthﬂds-—for prObIEms at 2500gF tractors and held detailed discussions with their engineers to evaluate their L‘;I]J:Lin]l’rfuh.

Col. Langdon F. Ayres, Air Force Systems Command’s manager for development
of large solid propellant rockets intended for both USAF and N ASA use, will rehire

Melting columbium and tantalum—in the 6000-deg. F inferno of an at | ]{*j{' '““;1 }”f ﬁatf’??;. tE{I,]:‘ TLE}]‘_B“I”_'?" 13 1*“I : I; 11:!1‘5[1:‘1"\1 %”EJ:;:; deputy com-
electron beam furnace—is just a part of the advanced metals technology’ WA SR a2y W Rl DR D NRIIRRR AR NS 5 :

Hardsite Experiment

practiced Hl. HEFHEE_SIEH”E" These metals and others—produced by the Subsurface Motivation For the second time in 27 submarines, the Navy pattern of naming Polaris-carrying
latest techniques—give you the mﬂilﬂ to solve problems even at = nuclear subs for American statesmen, E}"ITHIJI"': and heroes has been thLn President
temperatures of 2500 deg. F and higher. | H I i ..l :m E@ Kennedv named the S5B(N)-663 the Casimir I"‘nlnL: m honor of the Polish general
: ; ) . P . ; o . : s who served as a brigadier general in this country’s Continental "mm in the I?.unlw
HﬂThES MRckoie anc Cotalbsune allays i elrastony mekkls:ars ":Iddﬂ ALLOYS tionary War. The “only other break in the pattern came May 8, 1962, when the
to \ivelonger at; lemperatures that Would weacen anc desroy: ordinary . President's wife christened the Lafavette, and it was carefully pmnhﬂ out that the
metals. And they are available in the forms you need—from sheet and HAYNES STELLITE COMFPANY ['rench general had been an honorary citizen of Marvland and Virginia, Navy stoutly
bar to investment castings—vacuum- or air-melted. Ready to combat | Diﬁ.'ilﬁi:'nn of 1 . dLlem to comment on reports ﬂmtt the "'n""n.]]Hl'L* Hn]m:, hIn;l1t In ””“dFHIL Ll’[:hhh vote
high temperatures i icati ausi : Union Carbide Corporation = | in a tough gubernatorial race in Michigan when it sclected the name Pulaski |
g peratures 1n apphications that may be causing you trouble b 1o di e “Washington Staf

QOutline your problem and write to: Haynes Stellite Company, 270 Park ks ard YLIhiGR Cabida” arg
Avenue, New York 17, New York. registered trade marks of Union Carbide Corporation. AVIATION WEEK and SPACE TECHNOLOGY, October 15, 1962 25



Pentagon Civil-Military Friction Increases

Washington—Friction between civilian and military leaders in the Defense
Dept. has been increased greatly by two recent incidents in which civilians
in the Office of the Secretary of Defense took impurtant preparedness actions
without consulting the chiefs of the military services,

The most important was the ordering of a Navy fighter squadron to Key
West, Fla., where it was put under Air Force operating control, to counter
the threat of Russian-built MiG fighters in Cuba (AW Oct. 1, p. 20). This
was done by Deputy Secretary Roswell Gilpatric, who did not consult before-
hand with the Joint Chiefs of Staff as a group or with the Air Force chiet of

staff or the chief of naval operations.

The second action was an order to
the Air Force, Navy and Marine Corps
to stop current procurement of most
conventional aircraft bombs and rockets
in favor of more sophisticated and ex-
pensive weapons, and to eliminate the
more conventional weapons from their
Fiscal 1964 budget requests. Strong
protests from the chiefs of these services
were rejected.

These two incidents are only the
most recent and striking examples of
the growing gulf between Secretary of
E'Lf{:nsﬁs ofhice and the military serv-
ices, Other areas of dispute involve
what the services consider overcontrol
by civilian budzet and technical officials
(AW Aug. 2? . 19), and written or-
ders on J” tf.’]JES of matters from De-
fense Secretary Robert S. McNamara
himself, which are so specific that the
services say they leave no room for
judgment by the military experts who
must carry them out.

The services have responded to the
McNamara orders by interpreting them
sirictly and following them to the let-
ter, exercising even Igus judgment than
the orders might permit. This “passive
resistance’” has been the cause of in-
creasing frustration to Defense Dept.
officials, particularly McNamara.

Keating (R.-N. Y.) said last week.
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Gilpatric telephoned his controver-
sial order for Fighter Squadron 41,
composed of 14 McDonnell F-4Bs
(AW July 30, p. 38), to be transferred
from Oceana Naval Air Station near
Norfolk, Va., to the Naval Air Station
at Kev West, directly to Adm. Robert
L. Dennison, commander-in-chief, At-
lantic, (CINCLANT) at Norfolk, on
Qct. 6.

CINCLANT is a unihed command.
Although it is legal for the Secretary or
Deputy Secretary of Defense to trans-
mit orders dlrer:th to such a command,
operational orders normally are trans-
mitted through the Joint Chiefs of
Staff and the services provide support
through their own control and logistics
networks.

E‘I.FEI..SE:I]'[E of the heads of the two
services involved and of the Joint Chiefs
organization is expected to have wide-
spread repercussions. It also created a
number of immediate problems which
the Navy and Air Force acted hurriedly
to solve, once thev were finally notified.

The most immediate prﬂl:-]t:m was
the inadequacy of the Key West air sta-
tion. It is in the midst of a moderniza-
tion program which includes new run-
ways, hangars, housing accommoda-
tions and communications, Runways

Keating Asks Facts on Cuban IRBMs

Washington—""Constroction has begun on at least a half dozen launching sites for
intermediate-range tactical missiles” in Cuba and the Kennedy Administration should
give the public “all the facts about the military buildup” there, Sen. Kenneth B.

Sen. Keating said his own sources, “which have been 1005 reliable” on the Cuban
situation, have substantiated published reports on the IRBM bases.

The first detailed, official report on the Cuban military buildup to be made public
was given to the House Select Committee on Export Control on Oct. 3, by Under
Secretary of State George W, Ball. It closely parallels a report made by Aviation
Week & Space Technology on Oct. 1 (p.
which Pentagon strategists think will probably follow the present defense buildup.

Ball said there were 15 surface-to-air missile sites and it is estimated there will be
25 eventually., He said there are “three and possibly four missile sites .
known Soviet coastal defense missile sites . | .

Cuba now has 60 older tyvpes of MiG jet hghter aircraft and “at least one advanced
jet interceptor has recently been received, and probably several more are in the
process of assembly,” Ball said. “This tvpe of advanced jet interceptor is usunally
equipped with infrared air-to-nir missiles, We estimate that the total of these ad-
vanced interceptors in Cuba may eventually reach 25 to 30.”

"lfl]l but does not mention IRBM bases,

. . similar to

were designed for an earlier generation
of jet Aghters and were not stressed for
the weight of the F-4B. The station
also lacked any command and control
installation for fighter ground control.

USAF’s Tactical Air Command air-
lifted a portable command and control
unit to Key West. The squadron was
placed under control of the North
American  Air Defense  Command,
which will exercise the control through
USAF's Air Defense Command. Pro-
tection of this area is referred to as
Southern Tip, and the fArst operational
squadron of Air Force I'4Cs—the USAF
version of the former F4-H—will replace
Navy aircraft at Kev West in 1964

The station, located on Boca Chica
kev just east of the citv of Key West,
is 90 mi. from the nearest point of
Cuba’s north coast and 100 mi. from
Havana. A portable command and con-
trol station was necessary because the
southern approaches to the U.S. are
not completely equipped to detect en-
emy air strikes or to direct U. S, fighters.

The order to the Air Force, ’\Imy
and Marines to concentrate on air-to-
ground missiles of the Bullpup class was
an abrupt reversal of the Administra-
tion's emphasis on relatively simple
weapons and non-nuclear warkare tech-
niques, particularly counter-insurgency
warfare (AW Qct. 1, p. 37).

Recommendations  for this action
originated in the office of Alain Ent-
hoven, director for systems analyvsis in
the Defense Dept. comptroller's office.

Specific items cut from the buying
programs are high explosive aircraft
bombs of vanous sizes up to 1,000 1b,,
Zuni rockets and 2.75-n, rockets, The
bombs eliminated included tvpes that
can destroy fortified positions and anti-
personnel weapons, called Lazy Dogs,
which scatter small pieces of shrapnel or
shot over a wide area,

Substituted for these are several ver-
sions of the Martin Bullpup air-to-
ground guided missile, which is already
in the inventories of Air Force, Navy
and the Marine Corps in both nuclear
and non-nuclear versions. The basic
Bullpup is sight-guided by the pilot of
the launching aircraft. Another version,
called Walleye, uses a television guid-
ance svstem that permits Llunchmg
from grmt{.r distances.

A variety of warheads is available
for use with either guidance system.
The conventional high explosive war-
head has no special name. Sadeve war-
head, like Lazv Dog, scatters fmgment&n

The orders were sent to the services
without explanation. The unofficial re-
action among working level ofheers has
been far stmngcr than the OpInIons €x-
pressed in the official letters of protest.
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thorinm are present on the moon.

Ranger 5 Ready for Launch

Washington=Fifth launch in the Ranger series is scheduled this weck at the
Atlantic Missile Range in the third U. 5. attempt to take closeup photographs of the
moon and to obtain detailed information on the composition of the lonar surkace.

Ranger 5 is identical in appearance to Rangers 3 and 4, and has the same funda-
mental mission objectives as these carlier rough lunar landing spacecraft (AW Feb.
| 5. p. 30; Apr. 30, p. 35). Ranger 4 impacted the dark side of the moon and Ranger
3 went into a heliocentric orbit becanse its injection velocity was too high,

National Aeronautics and Space Administration last week reported that Mariner 3
gamima ray spectrometer has returned data indicating that gamma ray intensity in
interplanetary space may be as much as 10 times greater than had been theorized.
The instrument was carried on the pavload to determine if potassium, uraniom and

Gen. Gerhart Cites ‘Urgent’ Need
For First-Pass Tracking Capability

By Larry Booda

Washington—U. §. sensing networks’
capability to identify and track a satel-
lite on its first pass “is imited and we
have an urgent need for further expan-
sion of our capability in this regard,”
USAF Gen. John K. Gerhart, com-
mander-in-chict of North Amencan Aar
Defense Command, said last week.,

Gen. Gerhart was the second Aur
Force official to cite the lack of first-
orbit tracking mpﬂhlllh m recent weeks.
Maj. Gen, C. H. Terhune, Jr., com-
mander of Air Iorce Systems Com-
mand’s Electronic Svstems Division,
told the Air Force Assn. convention
that “we will need a surveillance svstem
with a Rrst-orbit capability for detect-
ing, tracking, identifying and cataloging
all objects. This function . . . will be
particularly critical to mulitary opera-
tions in space” (AW Sept. 24, p. 25).

Gen. Gerhart told the annual mect-
ing of the Assn. of the Umted States
Army here last week that Soviet Russia’s
Vostoks 3 and 4 passed over the U. 5.
many times. “There is no question that
had the Soviets had a hostile intent
during those orbits they could have
posed a terrific threat to the U.S.,” he
said. “We must develop our own capi-
bility for responding militarily if Russia
turns from peaceful uses in space.

Gerhart's vice commander, Canadian
Air Marshal C. Roy Slemon, had told
the AFA convention earlier that the
Vostok flights “generated in many of
us a strong feeling of uncasiness . . .
They orbited in tandem and approxi-
mated a space rendezvous pattern. In
due time they were brought back to
carth with precision to predetermined
landing sights. They crossed and re-
crossed Amarica 70 times. 1 wonder if
it's later than we think.” NORALD s
the command responsible for missile
and satellite detection and waming.

Gen. Gerhart also noted that the
Soviets now say they have missiles that

can reach the U-S. by way of the south
polar regions. Since the BMEWS mis-
sile warning system covers only the
northern reaches of North Ameriea,
more  sensors must  be  strategically
placed to detect Soviet missiles, he sad.

Gen. Gerhart’s remarks were the only
departure from the gencral theme of
special warfare and counter-insurgency
training, combat developments and
cquipment at the AUSA meeting. The
emphasis was on mobility, communica-
tions and new weapons.

Commenting on Anny's Tactical
Mobility Requirements Board headed
bv Lt. Gen. Hamilton Howze, which
has been studving Army air modemiza-
tion (AW Oct. §, p. 25), Gen. Barks-
dale IlelfJ:t. ."&rm:. vice chief of staff,
said: I want to make it clear that the
Army 1s not proposing to take over any
of the roles of the Air Force, We will
comtinue to look to the Air Force for
forms of support which it has heen
providing in the past—airlift, reconnais-
sance and close support.”

Defense  Secretary Robert S, Me-
Namara told the meeting that “con-
tinuing growth of Soviet nuclear force
i5 the fundamental fact influencing all
our military planning.” He said the
U.S. has a nuclear force strong enough
to survive “any conceivable nuclear at-
tack™ and give the attacker “unaccept-
able damage . . . and we have increased
the budget to assure that we shall have
such a force in the future.”

Soviet Russia prefers wars that it
believes are “below the threshold of
nuch:ur deterrence’ but that threshold

“is bound to rise” and “we require in-
creasing capability to deter forms of
political and military aggression against
which the application of nuclear wea-
pons may not be a credible response,”
McNamara said.

MceNamara said the number of com-
bat-ready Army divisions has increased
by 45% in the past 14 months; 1963
procurement funds for airhift aircraft
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are double that for 1961 and twice as
many tactical hghters are being bought
for USAF in Fiscal 1963 as in Fiscal
1961; Army's Special Forces now are
at almost four times their strength at
the beginning of 1961; and that while
Army “has been absorbing these large
inercases of men and equipment and
mnovations i doctrnine, it has been
goang through a major reorganization
mvolving combat arms and technical
services ' that “has been the most com-
prehensive since Seeretary Root created
the General Staff system in 1903."

Army Gen. Paul D. Adams, com-
mander i chief of the joint Army-
USAI" Strike Command, revealed that
atrike Command is to develop new air-
to-ground support procedures involving
field tests of tactics and material (AW
Oct, 5, p. 25) and evaluation of USAL
and Army aerial surveillance methods,
or tactical aerial reconnaissance,

“In my judgment, neither the Army
nor the Air Force has ever been com-
pletely satished with the present air-to-
ground support system. Without any
fuss or furor, or blood and guts on the
floor, we have recommended a sup-
port svstem concurred in mmp]{-tuly by
the Air Force and the Armmy,” Gen.
Adams said. This system, he said, will
be tested in Exercise Three Pairs late in
October and other tests will continue
until late next spring,

Surveillance test exercises will begin
next January and last until May, he said.

Gen. Adams described what he re-
fers to as contingency operations which
take place outside the framework of the
unihed commands. If such an operation
i1s ordered, Strike Command moves into
an area with an advance echelon which
receives the troops and aireraft.

The Strike Command has two Army
corps, eight divisions, technical and
administrative support for these, three
numbered air forces and more than 40
squadrons of reconnaissance, tactical
hghter, troop carrier and tanker air-
craft. Gen. Adams did not describe any
SPEEIHE contingency operation, but said:

“We have not conducted any that have
developed into military action, but . . .
some that I am not at liberty to de-
scribe.”

New Missile Competition |

Requests for proposal for a new Guid-
ance Evaluation Missile (GEM) to be
used to evaluate stellar-mertial guidance
svstems of the tvpe planned for the
maobile medinm-range ballistic missile are
being issued by Air Force Missile De-
velopment Center, Holloman AFB, N.M.
Rocket sled tests, previously used to
check out all-inertial guidance systems,
do not permit evaluation of star tracker
performance under realistic space condi-
tions becanse of atmospheric attenuation.
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TWO MA-8 BOOSTER ENGIMES were cut off and jettisoned approximately 2! min, after liftoff, at an altitude of 201,000 ft. Sus-
tainer engine continues to power the Atlas vehicle and its Mercury spacecraft into orbit, Photos were taken in rapid sequence. Note
expanded boundary of the luminouns exbaust plume in both photos. Flight lasted 9 hr. 14 min. (AW Oct. 8, p. 26).

MA-8 Provides Added Quantitative Data

SOLID  PROPELLANT escape  rocket,
mounted in tower-like structure above the
Mercury capsule, was jettisoned just prior
to sustainer engine shutdown at altitude of

about 284,000 ft.
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By Erwin J. Bulban

Houston, Tex.—Collection of signifi-
cant quantitative data on ap:icftmft op-
erations and performance was made pos-
sible by Mercurv MA-§ systems func-
t:unmg ﬂ.m]m]\ during six-orbit, 9-hr.
14-min. fight QOct. 3, Cdr. '\V.lltu
Schirra noted m las imitial pilot report
here at Rice University Oct, 7

Cdr. Schirra pointed out that al
though the systems he worked with in
Sigm;i 7 differ somewhat from those
that will be in Gemini and Apollo, he
felt that he was able to prove the pilot’s
basic capabihity to use, control and
cvaluate the svstems i far more detail
than was |m-u|l:u||; i previous shorter-
duration missions i which Astronauts
John Glenn and Scott Carpenter were
further hampered by systems malfunc-
tions and heavy work-load of expen-
ments.

With systems  working  perfectly,
Schirra said he was able to Lhmh moni-
tor the additional mctering added to
MA-§ to provide mereased readouts on
vanous cquipments, These mceluded
meters to record temperatures of each
of the low-thrusters he used for maneu-
vering, increased read-outs on the elec
trical systems and additional instromen-
tation prm'idjng more accurate presen-
tations on smit temperaturc.

Schirra reported that he was particu-
laily concerned with extending knowl-
cdge, in an enginecring sense, of the
varied controls and huh.m*-. expernence
that Glenn and Carpenter had been

akle to try out briefly in their flights.
IHe also wanted to set the spacccraft up
im one control mode and stav in one
basic attitude for a long |i:.1‘1cu! o
achieve what he termed its thermal
balance, so that he could accumulate
numerical data on how the svstem
worked as an entity.

He also made a quantitative analysis
on vaw determination, picking up from
where earlier flights had left off in at-
tempting to get longer peniods of cach

of the successions they had performed.
Other points of the MA-S flight cov-

Webb Retort

Houston—National Acronautics  and
Space  Administration Chief James E.
Webb retorted strongly when asked to
comment on an opinion  expressed  Te-
cently by former AEC Chairman Lewis
Strauss that U. 8. attempt to land a man
on the moon is perilously like a stunt
merely to impress others as a scientific
achievement,

Webb noted that this is a step-bv-step
program in which this country is gaining
expericnce as mapidly as it can withont
going into a crash program. For his part,
he stated, he did not consider the Schirra
flight, or those preceding it, as stunts,
but as a serious program by a large num.
ber of p-:uplr: who have considered the
scientific side, the technological side, the
capability of the boosters within our con-
trol at the time, the lessons to be learned
and the risks to the men involved.
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time (AW July 9, p. 15).

commitment to the Polaris program.

and other reasons. %225,000,

® Hardened mobility. $300,000,
® Farly warning. 5100,000,

® "avload. $150,000.

e Clobal ranging. 5300,000,

Each of the six tasks is contained in a single proposal request.

One of the biggest problem areas will involve command and control of the missile.
A single study, funded at about $2 million, or perhaps two studies of about 51 million
cach, will probe all types of command and control svstems for the missile concept,
which Air Force refers to as dormant, storable missiles. Propuosals for this task will be
made i response to RFP (04-(694)-63-115.

Third proposal request covers the second large problem arca—guidance. Three

USAF Explores Orca Missile Concepts

Air Force will begin an intensive series of studies on a new ballistic missile family
which might be deployed at random over the earth’s surface—in isolated wooded areas,
arctic wastes and oceans and obscured waterways,

New missile concept, initially called Orea, for the killer whale of that name, would
have the advantage of being lannched from remote areas, mostly outside the conti-
nental United States, and would be relatively immune to retalintion. Unlike the
Navy’s submarine-launched Polaris, however, launching points probably would be un-
manned and, in most cases at least, immobile,

USAF’s Ballistic Systems Division will brief aerospace firms tomorrow on its re-
quirements in connection with three proposal requests issued recently for the project.

Proposals for the three studies, which involve 10 exploratory tasks, are due at
BSD on Jan., 2. USAF is understood to have several million dollars funded for the
studies, expected to range in duration from 8-12 months.

Orca concept was proposed to the Air Force and Navy by General Dynamics/
Astronautics, which has been at work on the concept with its own funds for some-

Essential idea is to encapsulate the missile so that it could be stored in firing condi-
tion under adverse environments, such as floating just below the ocean's surface, much
like a naval mine, Navy was not interested in the concept because of its heavy

Study task areas tor the forthcoming BSD studies include:
® Encapsulation, This would cover methods to encapsulate the missile properly.
Encapsulation is not regarded as a major problem area. Dollar value=5225,000.
® Deployment. This would cover where to locate the missiles for strategic, political,

types of potential guidance systems, including radio command and dormant inertial

guidance, will be explored in three tasks.

ered by Schirra included the following:
e During drift flight no axis motion ex-
ceeded approximately three-quarters of
a degree per second. Schirra spent 118
min. in full drift flight, 158 min. in lim-
ited dnft. Mercury capsule roll rate s
approximately 1-2 deg. per sec.

® Weightlessness, during the longest-
duration flight vet made by a U.S.
astronaut, was an experience about

Schirra Honors Due

Houston—Cdr. Walter Schirra, will be
awarded the NASA distinguished service
medal Oct, 15 at a ceremony in his home
town, Oradell, N. ].

NASA's annual award ceremony, Oct.
25 in Washington, will honor four Mer-
cury Project groups of the Manned
Spececraft Center—the Directorate for
Engineering and Development, headed
by Max Faget; the Mercury Project Of- |
fice, headed by Kenneth Kleinknecht;
Preflight Operations Division, headed by
Merritt Preston and the Flight Opera-

tions Division, headed by Christopher
Columbus Kraft.

which he said he had no recollection
and he felt no fatigue, nor was there
anv break-off phenomena or queasiness.
® [F'uel conservation program executed
by Schirra resulted, he said, in sufficient
fuel remaining for 12 more orbits, or
a total of 18, At retrosequence, which
15 Just prnior to retrofire, Schirra csti-
mated he had 78% remaining 1 the
automatic and manual svstem tanks;
subsequent to retrofire he read approxi-
mately 55-58% on automatic and 78%
on manual tank, He utilized the man-
ual tank for re-entry, using the rate-
command svstem. He used the low
thrusters for maneuvering, a switch hav-
mg been added permitting fly-by-wire
low thrust command. His concern with
saving fuel extended to clecting not to
change capsule attitude mn order to pick
up the Echo balloon satellite visually,
which had been a suggested experiment
(AW QOct. 8, p. 20).

¢ Schirra saw the “hrefly” phenomena
carlier reported by Glenn and the white
snow-like objects noted by Carpenter
on his flight and his opinion is that
they are a result of efflux from the
spacecraft, Cdr. Schirra believes they
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will be seen on future Mercury flights.,
e lmproved HF antenna, which was at-
tached to MA-8's retrorocket package,
and deploved 14 ft. at three o'clock and
nmine o'clock positions, gave a “tremen-
dous” increase in reception. Schirra said
he raised stations earlier than he had
anticipated.
e OUvercast prevented lnm from sceing
the fare uerEmLut performed on the
ground at Woomera, but he stated that
he did sce ]Ij:llll11111" over the city, al-
though the ground obscrvers stated thm'
saw no such phenomena.
e Schirra said that he took the 3%anm.
camen along under duress, fecling that
sufhciently good hand-held photographic
coverage had been obtained on previous
nghl'ﬁ He smd he had verv few op-
portunitics to take pictures because of
weather that blocked much of the view.
Experiments mcluded an attempt to
photograph certain land masses to as-
sist i analvsis of the earth and possible
extrapolation of the surface of other
plancts, which Schirra considered far-
fetched and an attempt to determine
what tvpe of filters would be hest for fu-
ture Tiros and Nimbus vehicle cameras.
e Radiation dosimeter carried on MA-S
was calibrated to finer degrees than on
carlier missions, reading from zero to
one Roentgen, but Schirra noted  that
on his mission the indicator never got
up the scale as far as 0.1,
e Periscope was definitely established as
heing unnecessany on Mercury missions,
Schirra noted that MA-8 almost had
the periscope deleted, before launch but
it finally was included to be able to
determine finally whether it was neces-
sarv to acquire attitudes or whether this
could be done exclusively through the
window, Periscope is being deleted from
the next Mercuryv shot, "'I.I"I. O which 15
scheduled as a 24-hr. mission with o
probable launch date of late Februar
or early March, 1963,

ESD Studies

Air Foree's Electronic Systems Divi-
sion contemplates several additional plan-
ning studies (AW July 30, p. 16) in the |
current fiscal year to further examine fu- |
ture Air Force avionic requirements,

Planning studies for which industry
proposals are expected to be requested
include  space-based command  and
comtrol, acrospace environmental fore-
casting and prediction, and aerospace |
trafhie control.

ESD  recently selected Space Tech-
nology Laboratories and International
Electric Corp., which placed frst and
second respectively in technical evalua-
tion of industry proposals, in a competi-
tion for studies of global range instru-
mentation, 7990-23 (AW Aug. 13, p.
75). The three new studies will be in
the 7990 series.
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Rand Corp.

(Minuteman) and Mark 13 (Titan 2).

Proposal requests were sent to an extensive list of potential industry bidders last
week. Companies solicited include Aeronutronic Division of Ford, Airbome Instru-
, Avco, Hallicrafters, Motorola, Raytheon and Sperry. Proposals

ments Laboratory
are due Nov. 2.

Active ECM program is one of a number of efforts relating to ballistic missile
penetration aids being conducted by the Re-entry Vehicle Technology Directorate
of BSD. Others include a decoy program, under contract to Aeronotronic and the
LORV (low observable re-entry vehicles) program (AW Apr. 16, p. 34) being con-
ducted by Avco. The latter effort is an outgrowth of an earlier Aveo study on reduoe-

ing re-entry vehicle radar cross sections.

BSD also has an industry study on ballistic missile plume reduction.  Aerospace
Corp. is supplying technical direction for BSD's active ECM test program.

Active ECM to Be Tested for Missiles

[ Electronic countermeasures (ECM) flight test program aimed at exploring the
feasibility and dEsrmbﬂ:t}r of incorporating active ECM gear in Air Force ballistic
missiles to confuse or jam enemy defenses will be conducted soon by USATF’s Ballis-
tic Systems Division. Plan calls for 25 test flights,

Program, known as ECM Feasibility Flight Test Program, is a follow-on to two
competitive parallel studies completed earlier this year by Raytheon Co. and Sperry
It is not linked to any specific ballistic missile program, but its results
presumably will be applicable to any of the newer re-entry vehicles, such as Mark 12

First Venus Data Still Assured
Despite Wider Miss by Mariner

By Edward H. Kolcum

Washington—Mariner 2 spacccraft
will miss the planet Venus by about 20.-
900 mi. rather than 9,000 m. as esti-
mated ecarlier, but the new distance 15
close enough to assure first direct meas-
urements of the planet's temperature
and infrared radiabion emissions,

The 447-1b. Mariner 2 pavload was
launched Aug. 27 from the Atlantic
Missile Range (AW Sept. 3, p. 18), and
a midecourse l:nrrl:l:tiun was applied to
the trajectory Sept (AW ];Epi

34), Shortly prf.r the correction was
made, National Acronautics and Space
Administration computed miss distance
at 9,000 mi, based on one-way Doppler
and brief tracking. The new estimate,
which has a =3,000-m1. factor, was
made last weck after continued two-way
Doppler tracking and 40 days of con-
tinuous tracking,

Meanwhile, the five science experns-
ments on board the spacccraft (AW
Aug. 13, p. 68) are supplving a mass of
new data  concerning interplanctary
space which, for the most part, is con-
firming and extending mformation from
carlier satellites and probes which car-
ned  magnetometers, solar  plasma
probes, ion traps and cosmic dust de-
tectors,

Mariner project officials from NASA
and Jet Propulsion Laboratory last week
made their first report on findings of
scientihc instruments which have been
i operation since Aug. 29. Among the
highlights:
® Solar plasma, although it varies in

30

time and velocity, is continuous and it
moves fast enough to push the inter-
]:L.mtm magnetic field “around as it
wishes,” according to Dr. Maraa
Neugebaur of JPL, co-sponsor of the
solar plasma spectrometer experiment.
This means that the solar wind 18
steady, and 15 much more than a
brecze, sometimes reaching characteris-
tics of a hurricane, according to Dr.
[Tomer E. Newell, NASA space sci-
ences director. The plasma flow (illus-
trated in an Aviation WEEk draw-
ing Oct. 8, p. 54) has a normal velocity
of 850,000 to 1,550,000 mph., with
some particles having a velocity as high
«5 2.8 mullion mph., Dr. Neugebaur
siid. These velocity numbers corre-
spond rurpu':l‘lﬁ.f_h to energy Hugu of
750 ev., 2,500 ev. and §,00

e Cosmic dust is present in dLLp space,
but the fux is at least 1,000 times less
than the Aux measured i the near-
carth space environment, according to
Dr. W. M. Alexander of NASA’s God-
dard Space Flight Center. This means
cssentially that there is a concentration
of cosmic dust particles near the earth,
but it 15 not known why or how this
concentration exists. The experiment,
which 15 a fat magnesiom sounding
board, is sensitized to impacts rang-
ing from a billionth to five trillionths of
a gram, and it can count them and
measure momentum and distribution
in mass. Counting will continue at the
Venus encounter to determine whether
a similar concentration of cosmic dust
exists near Venus.

® Interplanctary magnetism is relatively

Etf. idy at a force of 5-10 gammas. Dur-

ﬂH:* flicht of Pioneer 5, lwunched
"I.Llr %ﬁﬂ increases up to 50 gam-
mas were detected during periods when
geomagnetic storms were measured on
the earth. Mariner 2 has detected in-
creases as high as 25 gammas during a
storm Sept. 12. Dr, E. J. Smith of JPL
said the magnetometer carried on board
Mariner 2 has been measunng steady
ficlds along the force lines around the
sun and those perpendicular to the
heliocentric lines, called the transverse
component.,

Dr. Newell pointed out that the
transverse lines inhibit the free flow of
sular particles into the earth’s field, and
Dr. Smith said it is the transverse com-
ponent which is most disturbed during
geomagnetic storms.

Although it had been theorized ear-
lier that the direction of the transverse
force lines would lie in the plane of the
ecliptic, Dr. Smith said, Mariner 2 has
found a substantial amount of mag-
netism perpendicular to this plane.
® Interplanetary  high-energy radiation
15 constant, with a flux of 650 10n pairs
per cm.” per sec., according to Dr. H.
R. Anderson of JPL. This 15 100 times
the cosmic ray intensity at the earth’s
surface. Variations that exist are in the
order of 3 to 4%, he said. Mariner 2
recorded one sharp drop in high energy
rachation, which may have resulted m a
modulation in the interplanetary mag-
netic field, he said. Flux of low-cnergy
radiation is about three times as great
in interplanetary space as high-ﬂnfrg}r
rachation, and increased by a factor as
high as 10 at the times when high-
encrgy radiation decreased.

J. N. James of JPL, Manner project
manager, cantioned that the Venus
miss distance could change because of
three uncertainties: the gravitational
mass effect on the spacecraft, effect of
solar pressure, and the precise measure
of the astronomical unit, He said that
at the time of the correction maneuver,
total component velocity change ihmg
two axes should have been 69 mph,

but actually was 72 mph. Total velocity
increment added to ﬂm spacecraft was

47 mph., about 2 mph. faster than de-
sired. Mariner velocity in relation to the
sun, called absolute velocity, at the time
of the midcourse correction was 60,117
mph., and after, was 60,164 mph.
“Bullseve' area in which the infrared
and microwave radiometers can measure
extends from 5,000 mi. to 40,000 mi.
above the Venusian surface, Even
though the midcourse maneuver re-
sulted in a 2 mph. over-correction,
Mariner 2 encounter date remains Dec.
14. Mariner 2 carried 4.75 1b. of atti-
tude stabilization gas and uses it at an
average daily rate of 0.022 1b. Solar
ultraviolet radiation, expected to de-

grade the solar cells, has not done so,
James said.
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Wichita, Kan.—Boeing Co. and Mar-
cel Dassault have teamed formally to
collaborate in technical and sales efforts
on vertical and short takeoff and land-
ing aircraft programs.

Three specific agreements have been
signed by the two companies with the
approval of the U.S. and French gov-
crnments and direct liaison has been es-
tablished between the two companies.
Dassault’s immediate line of contact
with Bocing 15 the American company’s
Militarv  Aarcraft  Systems  Division
(MASD), here.

Agreements, cexpected to be an-
nounced this week, basically cover these
areas:

e T'echnical evaluation of the V/STOL
Dassault Mirage 3V by Boeing's MASD.
This is planned to ensure that the pro-
gram represents technologies that will
not only it North Atlantic Treaty Or-
ganization requirements in the NBMR-3
strike fighter competition—adding what-
cver Boeing knowledge may enhance the
airplane’s performance—but also to in-
corporate U. 5. military system require-
ments that would make the Mirage 3V
a potentially uscful system to U. S, serv-
ices with minimum modifications. This
agreement also pledges Boeing to sup-
port the Mirage 3V fully in NATO and
U.S. markets, and gives MASD the
option of building the stnike fghter in
this country. Dassault has a simlar
agreement covering Britain with Bntish
Aircraft Corp. (AW July 30, p. 18).

e Similar  understanding covening 4
V' STOL assault transport, proposed m
the NATO NBMR-4 competition, 1s
meorporated m a second Boeing-Das-
sault agreement,

e Rights to Dassault-developed
V' STOL thrust control system, cover-
ing sales and production i the United
States by MASD, are included in the
third agreement.

Under the technical collaboration
agreement, MASD will tap its own engi-
neering resources at Wichita, It also
will be able to call for assistance on any
of Boeing's other divisions which it fecls
have speciahzed knowledge and equip-
ment ftting anv portion of the 3V's
necds.

[nterchange will provide free passage
of unclassified data. Classihed material
will have to be approved for transmis-
sion between the two companies by
their respective governments.

[nitial contributions bv Bocing to the
Mirage 3V include advice ILgJIt]IHL fucl
systems design technology, data on the
effects of sonic fatigue on structure and
personnel—a vital area due to the large
number of engines in the airplane which
develop high noise levels—and informa-
tion on long-life, fail-safe structures.

Dassault liaison with Bocing is di-
rectly with MASD. Boemg vice presi-
dent and division general manager, Fd-
ward C. Wells, 15 the key man, with
authonty to make decisions reflecting
Boeing policy.

MASD Exploratory Studies Manager
Donald D. Hufford will coordinate and
implement the agreements i Wichita.
Herbert S. Clavman, recently assigned
by MASD as European manager with
offices in Pans, will manage the pro-
gram at its source, T. E. Lollar, a divi-
sion aerodynamics and dvnamics stabil-
ity Smeallst 15 being moved to the
Paris office to act as liaison during the
tethered and flight test program, being
carried out by Dassault on the Mirage
3V Balzac, approximately a Inif—sccﬁ
testbed of the Mirage 3V.

Boeing collaboration with Dassault
on the new program actually is a follow-
on to the U.S. company’s carlier work-
ing arrangements with the French man-
ufacturer. The arrangements involved
an unsuccessful attempt to fulfill an
informal Dept. of Defense requirement
for a lightweight, simplified fghter-
bomber, a competition i which the
Northrop N-156 and Lockheed 1-104
also participated.

Boeing and Dassault, working together
on a general policy basis and operating

|
| Hawker-Fiat Pact

iat is negotiating for a licensed pro-
duction agreement with Tlawker Sid-
deley Aviation for possible mamufacture
of the Mach 2.5 P.11534 VTOL strilu:l
fighter and will drop its own project in
this area, the G.95%/6.

In a parallel move, Fiat also is nego-
tiating for license rights to the 32,000-
Ib.-thrust Bristol Siddeley BS.100/9 vee- |
tored thrust engine which will power the
P.1154.

Move gives impetus to an envisioned
multi-nation program for the P.1154 and,
for all practical purposes. throws Italian
support behind the aireraft in the now-
shaky North Atlantic Treaty Organiza-
tion competition for a V/STOL close-
support fighter.

In discussing the mnegotiations, an
[talian spokesman pointed out last week
that the G.95/6, if contimued, would
have been in all probability a single-na-
tion program, with Italy absorbing all
the costs, With the P.1154, a large share
of its development costs have been or will
be paid by Great Britain, and other na-
tions may vet participate. Republic Avia-
tion and Fokker also have been discussing
possible participation in the P.1154 pro-
gram with Hawker Siddeley (AW Sept.
10, p. 30).
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Boeing, Dassault Forming V/STOL Team

agreements never made formal, jointly
entered the Dassault Mirage EW' which
actually was a Mirage 3C mUdlﬁ{.ﬂ to
meet DOD desires for an airplane that
would be able to operate out of rela-
tively unprepared helds, have relatively
unsuphmtlmtcd fire control and clec-
tronics equipment and feature some de-
gree of self-suffciency in combat.

The 3W was fitted with larger tires,
its rocket pack was deleted, simpler
Aida radar replaced the more complex
Cyrano equipment, and a self-contained
starting system was incorporated in the
design.

Proposal by the two companies last
March mntmnphtcd manufacture of
the prime equipment by the U.S. com-
panies under license to satisfy DOD's
reluctance to rely on foreign supply
sources. For example, Pratt & Whitney
would be assigned the manufacture of
the 3W’s Snecma turbojet engine and
Hughes Aircraft would provide the Aida
radar.

This earlier collaboration provided
Boeing management with insight into
Dassault capabilities, With growing in-
rerest in V/STOL programs evidenced
by NATO and the U.S. indicating a
firm market developing in the near fu-
ture, the American company decided to
leap-frog its own research and develop-
ment programs by utilizing what ap-
peared to be a definite lead by European
designers in actual V/STOL hardwarc.

Other agreements by U. S, and Euro-
pean companies—Pratt & Whitney and
Bristol Siddelev, Rolls-Royee and Alli-
son, Ling-Temco-Vought and  Short
Bros. & Harland (AW Sept. 10, p. 30)—
also imfAuenced the Boeing decision.

Bocing probably sces the agreement
with Dassault as providing considerable
benehts in developing its own  tech-
nologics and considers the Mirage 3V
as not merely the means to an end, but
as providing invaluable broad-based ad-
ditional V/STOL technology which can
be applied to future programs.

MASD engineers appear to have de-
EL]{?]}U.'] considerable respect for  the

French company's attitude and ability
to make decisions to build hardware to
flight-test concepts at an earlier stage
than is prevalent in U. S.—where the de-
sign constantly is refined on the drawing
board and in the wind tunnel until it
15 in danger of being obsolete before
being built.

The Boeing engieers point out that
as a result of the 3V Balzac testbed
program, Dassault expects to roll out
and start flight tests on the full-scalc
Mirage 3V strike Aghter in late 1965
and believes it can have the airplane
operational with the French air force
i quantity by 1966.
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Military Space Spending to

Washington—Defense Dept. funding
of military space programs 1s expected
to be higher in Fiscal 1964 than the
$1.5 billion allocated in Fisr:a] 1963,

“but not very much larger,” Asst. Sec-
retary of Defense John H. Rubel, dep-
uty director of defense research and en-
gineering, said last weck.

Defense DLpt. expenditures for space
developments “have been remarkably
high in relation to viable concepts for
military applications in space,” Rubel
told the Washington Aerospace Lunch-
eon Club,

Funding of military space programs
has tripled in the last three vears, Rubel
said.

Half of the department’s efforts are
directed at meeting well-dehned mili-
tary needs, but the other half repre-
sent “a very extensive program of tech-

nDIﬂgIEﬂI insurance agamst an uncertain
future,” Rubel said.

Midas Problems

In the category of projects aimed at
identihable militarv needs, the Defense
Dept. has spent $300 million on the
Midas early warning satellite and will
spend up to %100 million more this
fiscal year, “despite great technical dif-
ficulties and disappointments” with the

USAF Gemini Role

Far broader participation in Project
Gemini, including tests of military hard-
ware in low carth orbit and the training
of USAF technicians, is being asked by |
Air Force in the comprehensive space
plan that currently is being prepared for
Secretary of Defense Robert S. Me.
Namara.

Prime goal of USAF is to accumulate
knowledge, especially on the mechanics
and problems of in-space rendezvous, so |
that it can respond rapidly if the Soviet |
| Union threatens to move offensive weap-
ons into space.

Sensors and so-called “negation de-
vices,” which could deactivate a poten-
tially hostile satellite, are among the
types of equipment Air Force wants to

test.

I However, it does not now intend
to request funds for the purchase of
Gemini spacecraft.

Officers responsible for USAF's space
program feel that maximum military
benefit would follow from intimate Air
Force collaboration in the earth orbit
rendezvons phase of Gemini, Rather than
seek authorization for a similar develop-
ment program of its own, Air Force pre-
fers to work with Gemini, which is en-
tirely under National Aeronautics and
Space Administration.
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program, Rubel said (AW Aug. 6, p. 26,
SLpt 24, p. ).

The department has spent nearly
5200 nullmn on development of a mili-
tary communication satellite system and
plans to spend $100 million more this
year.

Funding for development of the
Transit navigation satellite now totals
S100 million, with another $50 million
planned for I"iscal 1963, Rubel said.

In the second category—developing
technology and systems where the mili-
tary requirement is m:t well defined—
Rubel cited the Titan 3, which is ex-
pected to cost nearly $1 billion to de-
velop. More than 5250 mullion of this
will be spent this fiscal vear.

Titan 3, expected to be a standard
launch vehicle useful for nearlv a dec-
ade, "is not being developed to fll a
specihe  mihitary  mission requirement
that adequately justified its develop-
ment.

“No such requirement presently ex-
ists,” Rubel said.

Defense Dept. will spend another
5300 mullion in the current fscal yvear
for hioastronautics, development of ad-
vanced sensors, the evolution of ad-
vanced propulsion systems and power
supplies, developments in materials and
a multitude of exploration and research
cfforts aimed at learning more about

space flight and the space environment,
Rubel said.

Large Percentage

The $1.5 billion earmarked for mili-
tary space development this year repre-
sents more than 20% of the depart-
ment’s total research, development, test
and evaluation budget of %7.1 billion

and "is greater than the entire Army
RDT&E budget and greater than the

cntire Navy RDT&E budget, including
Nike Zeus and Polaris,” Rubel pointed
out,

Military space funding “is verv large
in relation to the funds and the tﬁﬂl’l".
we are expending in research and devel-
opment . . . of new systems . . . of
demonstrable militarv value and effec-
tiveness,” Rubel said. “It competes
with these, and as it grows, becomes
a correspondingly larger and more im-
portant factor in decisions affecting the
total Defense Dept. research and devel-
opment program.”

Rubel said the Office of the Direc-
tor of DLfr:-mL Research and Engineer-
mg is “particularly concerned with the
effective utilization of our precious sci-
entthe and engineering manpower re-
sources, for the bulk of the funds for
research and development . . . determine
the areas toward which their efforts

. will be directed.”

Rise Slightly

Citing extensive Air Force and De-
fense Dept. studies of possible military
uses of space dating back to 1946 at
the Rand Corp., Rubel said that despite
many thousands of man-vears of Lﬁurt

“no really new ideas for the military
utilization of space have been evolved.
New techmiques have been evolved or
postulated, but the list of system pro-
posals under active consideration shortly
after Sputnik 1 i1s remarkably similar to
today’s list.”

Sufficient Study

Many of these are being heavily sup-
ported, he said, but others are not.
“This does not prove that new ideas
will not be forthcoming. It does not
prove that all the decisions to proceed
or not to proceed have been correct.
Nor does it prove that we have studied
the problem sufficiently. We are still
studving it.

“But it does suggest that our devel
opment efforts are not lagging behind
the good ideas,” Rubel said.

Rubel conceded that “there are a
multitude of fascinating and potentially
useful projects that one might under-
take in this new field, but unless we can
satisfv ourselves that these efforts con-
tribute to our militarv mission, or are
likely to, we are not justified in Sup-
porting them. . . . Naturally, space ef-
forts which are often very costly and
which may not contribute heavily or

directly to [military capability] . . . must
compete for support with others that
:_]n L5}

Marquardt Merger Study

Los Angeles—Marquardt Corp. and
Packard Bell Electronics Corp. last week
were in the midst of what Roy E. Mar-
quardt described as “preliminary investi-
gation” of a possible merger.

Marquardt is interested in  Packard
Bell as another step in its efforts to di-
versify into the electronics field (AW
| Aug. 13, p. 115). The particular at-
traction of the local electronics company
for Marquardt is believed to be its digital
computer capability,

Packard Bell, which has annual sales
of about $20 million, reported a sizable
hnancial loss last vear and another loss
in its most recent quarterly report after
two favorable quarters.

Industry reports over the past year or
more have linked a number of large
avionics companies to possible acquisi-
tion of Packard Bell.

A well-known Southern California avi-
onics company is known to have held

financial discussions with the company
late last summer, I
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Russian V-8 24-place helicopter, credited to Mikhail Mil's design office, is now powered by paired turboprop engines instead of the single
Wheel pants have been removed from this version.

unit of the prototype (AW Feb. 12, p. 65).

Soviet V-8 Helicopter Now Powered by Paired Turboprops

Two small gas turbines, credited to Soviet Designer Isotov, power the V-2 helicopter.
Mil's office and apparently is a conversion of the piston-engined Mi-1 to turbine power.
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This six- to eight-place ﬂuﬂign also 15 credited to
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Congress Showed Firm Support
For Accelerated Space Program

By George C. Wilson

Washington—Eighty-seventh ~ Con-
gress gave general approval of an ac-
celerated national space program and
set the stage for a debate next vear on
such specihic questions as the roles the
Pentagon and space agency should play
in the effort.

In a second State of the Union mes-
sage May 25, 1961, President Kennedy
presented the challenge to Congress
by declaring: “Now it is time to take
longer strides—time for a great new
American enterprise—time for this na-
tion to take a clearly leading role in
space achievement . . . I believe that
this nation should commit itself to
achieving the goal, before this decade
is out, of landing a man on the moon
and returning him safely to earth, . . ."”

Congress responded to this request
by voting overwhelmingly almost all
the money requested for space. The lop-
sided voting in 1961 and 1962 for civil-
ian and military space appropriations
indicated that few lawmakers felt reluc-
tant to commit the nation to such an
expensive enterprise,

President Kennedy, in his May 25
message, wamed: “Let it be clear that
[ am asking the Congress and the coun-
try to accept a Airm commitment to a
new course of action—a course which
will last for many vears and carry very
heavy costs—an estimated $7-$9 billion
additional over the next five vears. If
we were to go only half way, or reduce
our sights in the face of difhiculty, it
would be better not to go at all.”

Last year, Congress appropriated $1,-
671,750,000 for Fiscal 1962 for the
National Aeronautics and Space Admin-
1strabon—5562 million more than Pres-
ident Eisenhower requested in his final
budget recommendation and $112 mil-
lion less than President Kennedy re-
quested after reviewing that budget.
This vear, for Fiscal 1963, Congress

appropriated $3,674,115,000 for NASA
—only 5113,161,000 less than President
Kennedy requested.

Not all ;Lis support was generated
by President Kennedv, of course, A
good deal came from spending space
dollars where they could do political
good. For example, Chairman Albert
Thomas (D.-Tex.) of the powertul
House appropriations subcommittee
which handles the NASA budget, bene-
hted from NASA's decision to place the
Manned Spaceflight Center in Houston
near his congressional district. Also, the
srowing volume of space contracts go-
ing to private firms in various areas
h:.%pcc] roaden congressional support
for space spending.

But more responsible for congres-
sional support than anvthing else is the
conviction that the natinnnT space pro-
gram 15 an important event in the U. S,
vs. Russia  contest. Such  Russian
achievements as the flights of Vostoks
5 and 4 are causing a growing number
of lawmakers to go bevond appropriat-
g the money and question whether
the bilions for space are being spent
in the most effective way.

Chairman Melvin Price (D.-1l.) of
the Joint Congressional Atomic Energy
Research  Subcommittee, 15 one law-
maker who feels the national space pro-
gram must undergo a change of empha-
sis to surpass the Russian effort. He
told Aviarion Week he will press
harder next vear than ever before for
more emphasis on nuclear space pro-
pulsion,

Chairman Richard B. Russell (D.-
Ga.) of the House Armed Services
Committee 1s among those who con-
tend military space projects were taken
away from the armed services too soon
and transfered to NASA. He will go
mto the question of whether NASA is
adequately fulfilling military space re-
quirements during Defense Department
and NASA budget hearings next vear

NASA FY 1963 Budget

Authorization
Request House Final
Research, development, operation. .. $2,968,278,000 §2,934,961,750 §2, 957,878,000
Construction of facilities. . _......... 818,998,000 736,200,250 786,237,250
olal s T $3,787,275,000 $3,471,142,000 $3,744,115,250
Appropriation
House Sencate Final
Research, davelopment, operation, .. $2,877,878,000 %2,917,.8B78,000 4%2,897,378,000
Construction of facilities. . .. ........ 766,237,000 FB&,237,000 776,237,000
I | LT TR e LU e e $3,644 115,000 $3,704,115,000 $3,474,115,000
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New Radiation Levels |

Washington—Peak intensity of high-
energy electrons produced by the July 9
Starhsh high-altitude nuclear test is 100
to 1,000 times the pre-blast levels found
in the Van Allen radiation belt at alti-
tudes above 1,000 mi., according to meas-
urements reported by Air Force satel-
lites.

The new man-made radiation is not
found below 400 mi. altitude at the geo-
magnebic equator, but penetrates as low
as 200 mi, off the coast of Brazil at 30
deg. south latitude, 45 deg. west longi-
tude due to the dip in the earth's mag-
netic field at that point.

It therefare does not pose a hazard for
manned space flight missions planned for
the near future.

before both his armed services com-
mittee and the Senate Aeronautical and
Space Sciences Committee, where he is
second ranking Democrat,

Similarly, Chairman George H.
Mahon (D.-Tex.) of the House Appro-
priations Defense Subcommittee will
take a hard look at the military space
program of the Defense Dept. and
NASA dunng hearings early next year.
Until now, the majonty of the subcom-
mittee has felt that much of NASA’s
research work has direct military space
application. Rep. Mahon said this is
why he and others on the committee
have not pressed for a larger military
space role, Next year's hearings will de-
termine whether that viewpoint still
prevails.

Chairman George P. Miller (D-
Calif.) of the House Science and As-
tronautics Committee is a leading ad-
vocate of continuing the present mili-
tary-civilian mix in the national space
program. He took issue recently with
Sens. Barry Goldwater (R-Ariz.) and
Howard W. Cannon (D-Nev.) who
contended in Senate speeches that the
Kennedy Administration was endanger-
ing the national security by not plac-
ing more emphasis on the military space
role (AW Aug. 20, p. 31).

Rep. Miller said $4.8 billion has
been spent to date on military space
activities compared with $6.4 billion
for NASA through Fiscal 1963, He
said: “I find it difhcult to view this rec-
ord as flagrant disregard for the mili-
tary's interests” (AW Sept. 3, p. 22).
This type of debate over the militarys
role will intensify next yvear as Congress
takes the closest look vet at military
and civilian space budgets.

Debate on the specifics of the na-
tional space program is bound to get
off to an earlv start next vear because
NASA will ask for supplemental funds
for this fiscal year shortly after Con-
gress returns i January (AW Sept. 3,
p. 16).
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To give a boost to booster rocket production, specialists at Lukens
“spin"' heads in the widest range of sizes, shapes and materials available —
anywhere. Important uses for these versatile metal domes range from rocket
end-closures to missile nose cones ... from cryogenic storage tanks to huge
industrial boilers. Lukens heads are produced in diameters up to 2115 feet; in
thicknesses up to 715 inches. Technical assistance on materials selection and de-
sign is always available. Write or phone collect: Manager, Application Engineering,
Lukens Steel Company, Coatesville, Pennsylvania. Telephone: DUdley 4-6200.

PHOTDO BY FRED B, TRATER

THE SPECIALIST
IN PLATE STEELS
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The word ‘‘gear” in our name keeps Expanding In thie heat of prugress

Striking while the iron is hot has kept the word “‘gear’’ in our name growmg In rmpnrtanr:e since
1888. Since the days of horseshoes and steel-tired wagon wheels, Western Gear has grown to
seven divisions, designing and manufacturing standard and special electromechanical power
transmission equipment. The word “‘gear’” in Western Gear now applies to over 500 products.
These products range from miniature rotary electrical equipment, to systems to complete
plant processing machinery. Get the full story of how this experience and diversification can be of

service to your own company's growth. Write for Corporate Capa-
bilities Bulletin 5900. Address Western Gear Corporation, Box 182, G_

Lynwood, California. Or cable WESTGEAR, Lynwood, California.
S C

. SYSTEMS MAMAGEMEMT PRECISION PRODUCTS
o .

WESTERN GEAR CORSLSORAT ION
EYERETT, WASHINGTON; BELMONT, LYRWOOD, PASADENA, CALIFORNIA: HOUSTON, TEXAS. OFFICES IN ALL PRINCIPAL CITIES.

GRAPHIC ARTS INDUSTRIAL PRODUCTS SOUTHWESTENN

o

ELECTRO PRODUCTS HEAYY MACHINERY

AMRGRAFT AND MISSILE SYSTEME » SUB-BYSTEMS AKD COMPONENTS = RADAR ANTERNA DRIVES m MIKIATURE MOTORS AKD BLOWERS
W PRINTING PRESSES ™ A COMPLETE LINE OF INOUSTRIAL POWER TRANSMISSION EQUIPMENT ® MAJOR PRODUGERS OF LARGE MARINE
GEARS AKD DECK MACHINERY ® SYSTEMS MANAGEMENT ANALYSTS AND SPECIALISTS IN EXOTIC PROBLEMS IN RESEARCH AND DEVELOPMENT

West Coast Contract
Negotiations Continue

Contract negotiations between four
West Coast aerospace companies and
the International Assn. of Machinists
continued through late last week with
little likelihood of any further immedi-
ate strike action.

Acrojet-General and [AM representa-
tives met with Federal Mediation and
Conciliation Service and Labor Dept.
officials in Washington, resuming nego-
tiations following a 24-day IAM stnike
which Aerojet-General said was caused
by “misunderstandings” for which it
[Aetojet-General] “was responsible.”
An IAM spokesman said primary issues
mvolved in the strike were non-
economic and included seniority and
company policies on subcontracting
work.

The company said all schedules were
met during the strike with aid of super-
visory and l'f_r,hmc'ﬂ personnel.

An early settlement between Aerojet-
ﬂLan] and the union seemed possible,
but there was little indication of an
immediate settlement in the IAM's dis-
putes with Lockheed, Boeing and Rohr.
The union shop figured prominently in
HIL‘JL disagreements (AW Oct. §, p ~|H

\ three-man fact-inding hmrd
pointed by President L.Lnn-u:h h1d
been scheduled to make its recommen-
dation in the Boeing-IAM controversy
today but asked and received permission
from the Pr-;m]mt to delay its report
until Nov. 5 because of the complexity
of the issues involved.

Following completion of the fact-
finding board’s hearings in Washington,
Boeing and IAM representatives con-
tinued negotiations in Seattle at the
board’s request. Lockheed and IAM
negotiators met in Los Angeles and
Rohr-IAM representatives in Riverside,
Calif. Federal mediators attended the
Lockheed-IAM and Rohr-IAM meet-
Ings.

Elections to decide whether em-
ploves desire a union shop are sched-
an_n:] at North American Aviation Fn-

RF-110 Radar Proposals

Industry proposals for the forward
looking, or search, radar to be installed
on Air Force/McDonnell RF-110 re-
connaissance version of the Navy F4H,
are due today at MceDonnell Aircraft
Corp., St. Louis, Mo.

Cnmp:mit:s expected to submit pro-
|m:-i,-1I5 mclude Autonetics, General Dy-
namics/ Electronics, Ememson Electrnic,

The latter supplies the APQ-72 mission
control radar for the F4H.

Goodyear Aircraft is developing a
side-looking radar slated for the RF-110,

Texas Instruments and Westinghouse. |

day, at General Dynamics West Coast
facilities Oct. 23 and Ryan Aeronautical
Co. Nov. 1. These companies reluc-
tantly agreed to employes’ elections on
the union shop i1ssue in compliance with
recommendations of a  fact-hnding
board appointed by the President to
help resolve labor difficulties at these
companies and at Lockheed.

United Automobile Workers ratihed
a new three-vear contract with Ryan
Sept. 28 and with NAA Sept. 50. 1AM
Lm;:-hm;ﬁ of General ﬁumm:m West
Coast facilities ratified a three-year con-
tract with the company last week.

Douglas Aireraft Co.. which reached
agreement on new contracts with the
UAW 1nd [AM in July, announced last
week a 5% pay raise and extension of
fringe benefits for approximately 5,000
salaried employes not in any bargaining
unit,

Southern California Professional En-
gineering Assn., representing 4,600 pro-
fessional people at Douglas, has en-
dorsed company offers of similar salary
and fringe benehts. The organization 1s
mnduthnﬂ a mail ballot election among
its m-ﬂml:u:r.r-, with votes to be counted
Saturday.

Comsat Corporation
Directors Are Named

Washington—President Kennedy has
nominated thirteen incorporators to
serve as the initial board of directors of
Communications Satellite Corp., auv-
thorized by Congress to develop and
operate a communications satellite sys-
tem.

These are the designees, who would
serve no more than one year; Edgar IV,
Kaiser, president, Kaiser Industries;
David M. Kennedy, board chairman,
National Bank and Trust Co., Chicago;
Philip L, Graham, publisher, Washing-
ton Post: Sidney J. Weinberg, partner,
Goldman, Sachs and Co.; Bruce G.
Sundlun, partner, Amram, Hahn and
Sundlun, Washington law frm; A.
Byrmme L. ml:*hgl Partner, Coles,
Himes and Litschgi, Tampa law firm;
Beardsley Graham, president, Spindle-
top Rescarch, Inc.; Leonard Woodcock,
vige E:nrgu{]:_lll: United Auto Workers:
Sam Harris, member, Strasser, Speigel-
bere, Fried and Frank, New York law
firm; George J. Feldman, vice president,
Mastan Co.; Leonard H, Marks, partner,
Cohn and Marks, Washington law firm;
John T, Connor, president, Merck and
Co.; George L. Killion, president, Amer-
ican President Lines.

A major task of the incorporators
will be to arrange for the hAnancing of
the corporation, Fifty per cent of “the
stock will be offered to the publie at
not more than $100 a share and 50%
15 eanmarked for sale to communications
COMMON Carriers,
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Transport Concept

USAF is advancing the concept of a
500,000-1b. gross weight, 175-ft.-long
transport, to be designated CX-4, as a
Specihe Operational Requirement (SOR ).

Projected program, which apparently
has the approval of the Secretary of the
Air Force, is being considered for inclu-
sion in Fiscal 1964 funding to the extent
of S60 to 550 million for mitial efort.

Estimate is that total program would run
about $1.2 billion.

News Digest

First full duration (7 mn.) static
test firing of the six clustered RL-10
engines for the 54 upper stage of the
Saturn C-1 booster has been conducted
at Douglas Missile and Space Systems
Division, Sacramento, Calif.

X-15 research vehicle last week made
its third in a series of flights that tested
stability with the ventral in removed.
National Aeronautics and Space Ad-
ministration Pilot Jack McKay flew
the No. 2 X-15 to a maximum altitude
of 129,000 £t. Top speed was 3,716
mph., achieved at 107,000 ft. Engine
burn time was 81 sec., and the flight
lasted 11 min.

South African government last week
ordered Blackbum Buccaneer Mark 2
naval strnike fghters to bolster Cape of
Good Hope -ﬁhipll:ling lane defenses.
Order probably is for at least two land-
based squadrons, consisting of 20 air-
craft.

Rocketdyne J-2 engine has success-
fully completed first full thrust, long
duration (4 min.) static test at the
Santa Susana test facility near Canoga
Park, Cahf. The liqud ]udmgm"mh
gen-fueled 200,000 1b.-thrust engine will
power top stages of both Saturn C-1B
intermediate vehicle and Saturn C-5
Apollo vehicle as well as second stage of
C-5 as a cluster of five,

Kaman Aircraft has been selected by
Lockheed-Georgia Co. to manufacture
tail cones for the USAF C-141 turbofan
transport, due to fly next yvear, Kaman
has received a contract for tail cones for
the first five aircraft and expects fol-
low-on orders when the aireraft goes into
full production. Kaman said contract
dollar value was relatively low.

De Havilland is starting a new ]mJ
duction batch of Comet -I=( aircraft ¢
its Chester, Fingland, plant to meet re-
cent orders for four airplanes and :
undetermined number on hpml]]hnn
Orders are from Sudan Airways, Kuwait
Airways and United Arab Airhines.
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AIR TRANSPORT

BOAC Reports $140-Million 1961-62 Loss

State-owned airline hints it will ask for government
support; $88-million capital costs to be written down.

By Herbert ]. Coleman

London—British Overseas Airways Corp., citing a bad vear for world air-
lines, last week said it lost $140 million in 1961-62 and hinted 1t would turn
to the government for future support or re-evaluation of its financial structure,

Included in the deficit reported by Sir Matthew Slatterv, BOAC board
chairman, is an $88-million write-down of equipment capital cost, primarily
Bristol Britannia turboprop transports and the short-range de Havilland Comet
4s in BOAC's fleet that also includes the longer-range Comet 4C. Also part
of the total deficit 15 BOAC's $40-million operating loss, which includes
BOAC's own operation and interest charges and those of its subsidiary and

associated companies (see box p. 39).

Slattery, in a reference to BOAC's
operation as a state-owned airlineg, con-
tended there “is every chance that
BOAC can operate on a reasonable
basis” if the government would allow it
to write off the airplanes, instead of wnit-
ing down, in order to reduce the inter-
est payments, amounting to nearly S17
million last year. Then he added:

“I have taken the opportunity at the
end of my first full year as chairman ot
the corporation to pomt out that I
think the financial structure of the cor-
poration and the way it 15 expected to
operate 15 bloody crazv

So far this year, BOAC's traffic and
revenue position “is not as bad as last
year's,” according to Slatterv, but still

s far from encouraging. He said fare
discounting and various excursion plans

seriously diluted the airline’s revenues.
There has been virtually no capacity
merease this vear.

The BOAC chief called for a “slight
mcrease’” in fares, in a reference to the
present  International  Aiar Transport
Assn, fares conterence at Chandler,
Anz. (AW Sept. 24, p. 43). Aiurline’s
offiicial position 15 that if fares on the
North Atlantic had been reduced by
209 . BOAC would have had to find
at least 100,000 more passengers to 1m-
prove the inadequate revenue it earned
from existing fares.

Slattery emphasized that BOAC,
under its enabling act, has been a
chosen instrument of national policy
and prestige and has been charged with
pioneering of new routes and tech-
nological advances—the latter a refer-
ence to British aircraft.

His report continued:

“Just as it [BOAC] has modermized
its aircraft fleet, so it 1s now faced with
the necessity to rationalize its financial
structure. BOAC's present capital posi-

BOAC Fare Discount Objections

London=Highly concerned over fare discounting, British Overscas Airways Corp.
last week outlined the manifestations of what it calls a further factor in worsening
its revenue picture in the East and at Central European points,

BOAC claimed that certain operators who are desperate to force up miserably

mnrecorded cash refunds.

his journey.

are not required to account for them.
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low load factors, have used these inducements to entice passengers away:

® Turning a blind eye to excess baggage charges.

® Acceptance of passengers at student fares to which they are not entitled.

® Provisions of free hotel accommodations at attractive stopover points, along with

® Commission splitting and briberv of travel agents.
® Flouting of currency regulations in countries where exchange is controlled, even
to the point of illegally providing foreign currency to the passenger for use on

BOAC charges that these practices make airlines buy business without ap-
preciably extending the market. In most cases, the methods involved are especially
vicious in that they tend to corrupt by providing large funds to staff members who

BOAC has asked for IATA intervention and has alluded to the possibility of gov-

emmment action, undoubtedly in the area of bilateral agreements,

tion is largely the result of policies that
followed a concept of the corporation’s
role that has now been changed.”

Other points raised by the chairman
included:

e Airline’s flect of Comet 4 jets will be
retired in about three years when the
Vickers VC.10 fourqet transports
begin coming into service (see p. >4).
Cost of phasing the VC.10 into service
will be 59 million. BOAC plans to ask
for government aid in this area.

# BOAC is negotiating for sale of the
Britannmia fleet, but the chairman de-
clined to give any details of prices or
airthines involved.  Most discussions are
bemg held with British United Airways,
the largest indf:p{:ndcnt.

e BOAC is “not too worried” about the
ability of the VC.10 to compete on the
London-Los Angeles route with the
Boeing 320B. h!atten said the VC.10
can fly the route nonstop with extra
fuel, but noted Vickers now is evaluat-
ing this possibility in the light of cur-
rent flight testing.

® Airline has not yet reached any final
conclusions about establishing a new
cargo fleet made up of Canadair CL-44
swingtall  turboprops. BOAC  has
Mimistrv of Aviation approval to lease
at least two CL-44s which would oper-
ate with its two Douglas DC-7C piston-
engine cargo planes.

e It is hoped that a supersonic transport
will not be brought into service before
the carlv 1970s and then only on “very
restncted routes.”

® Question as to eventual merger of
BOAC and British FEuropean Airways,
the other state-owned  airline,  was
brushed off by Slattery as “I hear there
15 2 rumor about a rumor.”

Despite  the chairman’s comment,
there will be considerable parliamentary
pressure toward this end, m view of the
fact that BEA also lost moncy last
j.-'t:alr, Imitial reaction last week came
from Inhn Cronin, the opposition La-
bor Party’s spokesman on civil aviation
in the House of Commons. He said he
imtended to mquire into the "extraordi-
nary re-evaluation of capital asscts”
when the House reconvenes, and this
probably will lead to a full-scale debate
on BOACs and BEA's future.

BOAC's policy has been to amortize
the cost of aireraft over seven vears to
their estimated residual value at the end
of that period, or 25% of the onginal
cost.

However, the 12 Britannia 102s and
tour Douglas DC-7Cs (other than two
freighter versions) will have to be re-
tired this vear after less than five years'

AVIATION WEEK and SPACE TECHNOLOGY, October 15, 1942

BOAC Deficit

The following table is a detailed break-
down of BOAC's 1961/62 hscal year
deficit. The hgures, in dollars, may not
total precisely due to rounding in conver-

sion from pounds to dollars.
BOAC

_Dp::mtillg dehert ... $14,000,000
Interest on capital. ... 16,739,000
Associated and Subsidiary Companies

Operating loss allocated to
BOAC sharcholdings 4,200,000

Interest on capital. ... 1,130,000

Capital loss on equipment
disposal . ..:.0. 4,110,000
Total ........ 40,258,000

C'l[!ltﬂ'l s‘.d]usl:ments

Additional obsolescence and
amortization charges:
BEIALS o icsasaasss S88.807.000°
Assoc, companics . .. .. 2,500,000
Normal adjustments. .. 3,640,000
Transfer to Aeet insurance
PESETVE . . csvos s :

Penalty on amendment to
VC.10 contract . .... 1.590,00

Total ........ 99,940,000
Less prnﬁt on redemption of

British Overseas Airways
EEORK s LA 1,020,000
Total 5 vevea 95,500,000
Total 1961/62 dehet. .5139,176,000
Previous accumulated

2,510,000

| T R PR 41,580,000
Total accumulated
aelRelE e asunes 5150,880,000

“Includes Britinnia write-down of S61.-
600000 and Comet 4 write-down of
521,840,000,

service. The airline also said thf: decling
of longer-range Britannia 3125" competi-
tive strength wil sharply curtail their
working life on BOAC routes. The
Comet 4 jets, of which BOAC owns 19,
will be phased out after four years,
mstead of seven, as originally planned.

Slattery pﬂmn,c! out that H("J.-*LE and
the British aircraft industrv had gone
through two costly, intermediate phases
—the frst big medium-range jet, the
Comet 1 series, and subsequently, the
big turboprop. First era ended tragi-
cally with the Comet metal fatigue
problems, and the second was too late
to realize a prolonged earning life.

It also was noted that cancellation
charges assessed when BOAC revised its
VC.10 order for 30 Super VC.10 and
12 standard versions amounted to about
52 million charged to last year’s total
deficit.

In computing its losses, BOAC cal-
culated that a strike by its mechanics
also cost 1t, directly and indirectly,
nearly 59 million.

BOAC's Atlantic link with Cunard
Fagle Airways, which has consistently

lost money on its operations, will also
come up in the House, spurred by Labor
Party members who are still rankled over
the deal. In the airling’s annual report,
BOAC contended that its interests on
the North Atlantic, as far as British
competition was concerned, were safe-
guarded in the short term when former
Minister of Aviation Peter Thor-
neveroft revoked a London-New York
route granted Cunard Eagle by the Air
Transport Licensing Board.

The report said BOAC and Cunard
Fagle, which had planned to reapply
after putting its two Boeing 707s on a
London-Miami route, began to con-
sider together how they might in a
limited wayv extract at least some posi-
tive benefits from the negative situa-
tion *, . . as talks proceeded 1t became
clear that a full alliance of two great
British enterprises and two names em-
bodving outstanding prestige and repu-
tation would constitute the most for-
midable British attack there had ever
been made on the Atlantic travel mar-
ket

According to Slattery, another major
factor in BOAC's poor showing last
vear was that London no longer is the
main gatewayv to Europe, since com-
peting airlines can serve European capi-
tal cities from New York, where BOAC
15 limited to a London destination.

To combat this trend, the airline
currently 15 discussing sales campaigns
and advantageous scheduling with BEA,
to provide expedient connections from
London to the important European
business and tourist centers.

Slattery also  pointed out that
BOAC's 28% expansion of passenger
E"lPJE]h h;]"nl’_ll'.'] o1l ],]l'l'..':lli:l'lﬂl'l"n E]'f d
growing market that did not maternalize,
brought less than a 6% increase in
business. The passenger load factor fell
more than 10 points to 49.6%

Slattery contended that BOAC’s
main problem lay in trafhe growth, not
economics, since the airhine, through
cost improvements, brought down its
breakeven load factor in 1961-62 from
35.9% to 52.4%.

The airling’s report also stressed that
the prime necessity at this time is to
establish whether the trends of last vear
are a temporary distortion of a familiar
pattern, or the beginning of a new one
that could have far-reaching conse-
quences for the entire industry.

In an explicit warning, the report
continued: “In short, this is not the
time to turn back. To do so would not
only mean a drastic reduction in the
size and world-wide image of the cor-
poration and in the contribution it can
make to the nation’s overseas earmings,
it would mean abandonimg manv routes
on which heavy past uptndatur{ 15
beginning to show a retum; it would
mean canceling manv Bntish aircraft
now on order, at an mcalculable cost
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to the industry and the country, and it
would mean dismissing very Itrgu TS
bers of staff.

“These immense penalties, with their
grave cconomic and social implications,
would produce no compensating hnan-
cial advantages for many vears, and in-
deed, the short-term position would be
immeasurably worsened by the large
capital losses that would inevitably be
entailed.”

Part of BOAC's total loss—%9 mil-
lion—came from 1ts associated Compa-
nies, although during the vear the air
hine disposed of its interests in Middle
East Airlines and Brnitish West Indian
Airways. Only associated airhnes to
show profits were Borneo  Airwavs,
Cathay Pacific Airways, Fiji Airways,
Gulf Aviation and Malayan Airways.
BOAC owns 64% of Turk Hava Yol-
lari, the Turkish airline, but results
were not available,

BOAC lost $160,000 with Aden Air-
wavs, largely due to mantenance costs
on 1ts Argonaut fleet; S1.5 nulhon with
Bahamas Airwavs, due to costs of do-
mestic operations; $2.3 million wath
British West Indian Airways, of which
it now owns 10% without respon-
sibility for losses, and $417,000 with
Kuwait Airways, due primarily to in-
tensificd quantity and quality of com-
petition from other carners. Balance
of the total $9 mullion lost came from
what BOAC described as capital losses
in disposing of investments.

In referring to Kuowait  Airways,
the report predicted that because jet
operations began only last February,
losses to be bome by BOAC will be
ercater for the 1962-63 financial vear,
Current agreement between the two anr-
lines ends in May, 1963, and the
Kuwait government has confirmed that
it will not be renewed.

BOAC also is allocating a sum of
52.8 million toward the wrte-down
costs of aircraft it has leased to associ-
ates and other companies.

London Rerouting

London—Closing of London Airport’s
Runway No. 5 last week for maintenance
and repairs will mean inereased use of the
Shannon, Ireland, airport by long-range
westhound flights for balance of October,
when the runway will be reopened.

Runway No. 9 at London is open, but
is 9,700 ft. long compared with 11,000
ft. for Romway 5, which it parallels, and
is not considered long enough for the
high gross weight takeoffs necessary for
many westbound jet flights, Trans World
Airlings and British Overseas Airways
Corp. have set a 509 load factor as the
dividing line, and for load factors over
509 are making an unscheduled stop at
Shannon for fueling. Other airlines are
expected to follow this system.
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Backers to Reshape Legislation
Founding Federal Aviation Service

Washington—Federal Aviation Serv-
ice bill establishing a corps of traffic
controllers who could be militarized dur-
mg national emergencies will be one
casualty of the 87th Congress, but no
one in government—not even its spon-
sor—appears openly sorrowful.

Prepared by Federal Aviation Agency
and introduced last fall by Sen. A. S.
Mike Monroney (D.-Okla.), the bill has
drawn sharp cnticism from the agency’s
158,000-man controller force. Air Force,
in addition, has been reluctant to yield
any authority over air traffic activitics,
even at air bases with little secret
activity.

In the months since the bill's draft-
ing, FAA has taken a closer look at
some of the arguments in favor of a
I"'ederal Aviation Service and concluded
an FFAS would cost substantially more
than was frst estimated. The service
also would require a greater number of
controllers than originally cstimated,
tor it was found that the military ATC
technician and the civilian controller
are almost equally adept at moving a
given volume of air trafic. Previously,
I'AA had thought that two civilian con-
trollers could do the work of three
military controllers.

Air Force sources note that the mili-
tary controller is usually an enlisted man
and that his salary as such is about half
that paid civilian counterparts by FAA,
Fven the extensive fringe benefits ac-
corded military personnel do not cancel
ont this pay gap.

Essentially, the FAS was to assure
uninterrupted ATC service to mulitary
and civil aireraft during a defense emer-
gency, At osuch time, the President
conld shift the civilian corps to military
status. The FAA admimstrator also
would be empowered to activate certain
clements of the service during lesser
crises, on the Defense Secretarv’s rec-
ommendation. A controller, under the
bill, could elect whether to join FAS
or not. But membership would be
mandatory if he sought certain jobs
within the agency,

Most common complaint voiced by
controllers last year was that member-
ship in FAS could disrupt the stability
of their families. It was said that be-
cause the controllers conld be pressed
into military service and transferred to
another location on short notice, any
I'AS legislation should afford compensa-
tory benehts.

One such beneft provided in Sen.
Monroney's bill was retirement at age
50 for controllers with 20 vears of FAS
scrvice. But this plan was complicated
during the last session by Sen. George
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Smathers (D.-Fla.), who introduced a
bill that offered the controllers similar
retirement with or without FAS par
ticipation. As a result, one big incen-
tive for joining the service lost much of
its appeal.

The form of future FAS legislation,

it it is ever introduced, probably will
depend on the report being written by
a joint committee of FAA, Defense
Dept. and Budget Burcau representa-
tives (AW Oct. 8, p. 45). Sources close
to this committee say that it will en-
dorse the quality of the FAS concept,
which won Defense Dept. approval last
year, but not the reasoning advanced
by FAA to justify creation of the serv-
ice. Committee’s final report is due be-
fore the new Congress reconvenes in
January.

State Court Committees to Seek
Idlewild Noise Problem Solutions

New York—Hearings before commit-
tees of the New York state courts are
expected in a search for legal procedures
to cope with jet noise problems over
commuimties near New York Interna-
tional Airport (Idlewild),

Paul Windels, Jr., appointed by State
Attorney General Lous Lefkowitz to
study possible legal action in the noise
matter, told Aviation Week that it
appears the problem will rest ultimately
with the courts.

“We will have to hold hearings to
cstablish the state courts’ jurisdiction in
noise complaints,” Windels said.

The attorney is former counsel to
the Aircraft Noise Control Council of
Nassau County, L. I, N. Y., and was
omce regional administrator here for the
Securities and Exchange Commission,

e was appointed by Lefkowitz after
the attorney general received an anti-
noise petition signed by Nassau County
ixecutive Eugene H, Nickerson, the
county’s Board of Supervisors and the
mayors of nine communities near Idle-
wild.

Windcls said there is little doubt that
many complaints are justified regarding
damaging cffects of jet noise on property
values and personal comfort.

“"But on the other hand, we can't
simply ask the courts to tell the airlines
to stop making noise,” he said. “As a
New Yorker interested in commerce,
I'm for keeping these airports in the
metropolitan area rather than placing
them 60 mi, out in the country.”

Windels said that since the noisc
problem became acute, searches for cor-
rective measures have been thwarted
stmply because it has never been de-
termined who is responsible.

Although the airlines create the noise,
and the Federal Aviation Agency deter-
mines routes the planes must follow,
Windcls believes the burden rests pri-
marily with the Port of New York-
New Jersev Authority, which locates and
operates the airports,

However, as a bi-state agency, the
Port Authority has maintained exemp-

tion from federal regulation. This has
led to the problem now before the
state.

“Our job, basically, is to find a solu-
tion that will satisfy the complaints,
but in such a way as to affect air com-
meree to a mimmum,” Windels said.

Windels said he feels the ultimate
solution of the noise problem will come
through cooperative concessions by
evervone involved, mcluding the air-
lines, The courts perhaps could estab-
lish a schedule of comective measures,
he said, which might include a reduc-
tion of might operations, relocation of
runways, or new trafhe patterns directed
away from residential areas.

“The attorney general’s interest arose
largely from concern over no one being
willing to assume responsibility for this
problem,” Windels said. “Many of the

cople voicing complaints have lost
aith in the governmental agencies sim-
ply because of inaction.”

Gen. Kuter Is Elected

Pan American Officer

Gen. Laurence 8. Kuter, USAF (ret.),
has been elected a vice president of
Pan American World Airways and will
serve in the company’s operations activi-
tics.

Gen. Kuter, who retired last July 31
as commander of North Amernican Air
Defense Command and USA's Air
Defense Command, had been oftered
several other major positions including
top-level posts at both the Air Trans-
port Assn. and the Aerospace Industries
Assn, A graduate of the U.S. Military
Academy, he was assigned the task
of organizing and commanding the Mili-
tarv Transport Service in 1948 and con-
tinued this duty during the Berlin and
Korean airlifts.

In 1946-48, he was senior representa-
tive of the U.S. delegation to the In-
ternational Civil Aviation Organization
and served as a member of the ICAO
council.
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Other points raised by Hall included:

e Potential merger with Pan American could be realized within six months if a
number of factors, including stockholder acceptance and hnal decision on merged

airlines’ identity, are determined.

® TWA has a definite need for a short-medinm range jet transport such as the
BAC 111 (the airline has ordered the Boecing 727 three-jet transport, AW Sept. 10,

TWA Shows International Operation Profit

London—International operations of Trans World Airlines in the past eight
months have shown a profit of $8.9 million, compared with a loss of 54.9 million in
a similar period a vear ago, Flovd D. Hall, senior vice president, said here last week.

Factors contributing to the profits, he explained, were high transatlantic reliability
rate, in which TWA jets completed 99.6% of scheduled mileage, and success of
the Roval Ambassador hrst-class service which includes in-fHight motion pictures.

Domestic loss for the eight-month period, according to Hall, is about $20.5 mil-
lion, Airline's total operating revenues for the first cight-month period amounted to
§259.5 million, against 5238.3 million in 1961. Important rcason for domestic
losses were UL S, strikes, which did not affect the international operation.

p. 19) but no decision on re-equipment has been made, Airline has completed study
of BAC 111 operating characteristics and economics, however.

® Airline, along with British Overseas Airways Corp., has found illegal price cutting
in Europe and the Middle East has put it at a sharp competitive disadvantage. TWA

has met with heads of airlines involved and has protested to International Air Trans-

port Assn.

® Supersonic transport will become an eventual reality and a vital competitive |
weapon, but Hall said TWA technical personnel consider the proposed Anglo-
French Mach 2.2 transport (AW Sept. 17, p. 34) an interim airplane that will be I
superseded by a Mach 3.5 version. Consensus is that TWA would prefer to wait for
the latter, but would have to be guided by competitive aspects if Mach 2.2 airplane

was introduced earlier.

CAB Implements New Legislation;
Rejects Eight Supplemental Bids

By Robert H. Cook

Washington—Supplemental  airline
ranks were reduced to only 14 carners
last week in a series of Civil Aeronautics
Board orders hghtening control over
the industry and limiting its competi-
tive impact against scheduled carners
for the next two vears (AW Aug. 27,
p. 38).

Light other supplementals  were
dented renewal of their temporary oper-
ating rights, primarily due to strong
objections by CAB Bureau of Economic
Regulations attornevs, who based their
opposition on the carriers’ operational
lustorices.

The attornevs recommended against
renewing the authorities of 10 of the
22 supplementals, but two of the air-
lines—United States Overscas Airlines
and Standard Airwavs—later won ap-
proval of their applications in separate
3-2 decisions betore the hve-member
Board,

In addition to these two carriers, the
Board approved renewal applications
for AAXICO Airlines, American Flyers
Airling, Capitol Airways, Johnson Fly-
ing Service, Modern Air Transport,
Oversecas WNational Airwayvs, Purdue
Aeronaubics, Saturn Airways, Southern
Atr Transport, Trans International Air-

lines, World Arrwavs and Zantop Air
Transport.

Supplementals denied interim  au-
thorization, pending future Board hear-
ings on applications for permanent op-
erational authority, included Air Cargo
Express, Airline Transport Carriers,
Assoclated Air Transport, Blatz Air-
lines, Paramount Airlines, Quaker City
Airways, Sourdough Air Transport and
World Wide Airlines.

Details  of  the revised  authornty
granted the 14 carriers indicates how
tar CAB has gonc in complving with
a congressional mandate to strengthen
control over the supplemental ailines,
within 90 davs of passage of the legis-
lation.

All of the carniers retain therr domes-
tic charter rights, but only six are per-
mitted to conduct individually ticketed
Aights under a strict formula that
limits their service to no more than
10 round trips a month and revenues
from the flights to no more than the
average revenue attained from this busi-
ness over the past three years.

Only hve of the fourteen airlines
were granted the right to conduct over-
scas or foreign charters for passengers
or property. Of this group, only U.S,
0. A. was given authority to conduct
unlmited overscas passenger charters,
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irregular foreign cargo flights, plus cargo
charters on the return leg of one way
military contracts. Three other carriers
were also limited to irregular schedules
for the carriage of foreign cargo, and
only one—Trans  International—was
granted authonty to conduct both pas-
senger and cargo charters on the return
trip of military one-way charters. South-
¢rn Air Transport was the only one of
the fourteen supplementals to win the
1ight to operate individually billed over-
seas and foreign cargo flights, under a
prior Board approval.

Each of the approved certificates also
carries a warning from the Boeard that
they can be immediately suspended for
an initial period of 30 days, if the air-
line fails to comply with CAB's new
regulations  on  insurance  coverage,
ticket refunds to passengers or the re-
tention of companv records.

Granting of the interim rights to
U.S.0.A. and Standard brought dissent-
img votes from Members Chan Gurney
and Whitney Gillilland on grounds
that neither carrier has shown an ade-
quate financial ability or a willingness
to comply with CAB regulations in the
past.

The two members conceded that
US.OA. has been reaccepted for
Military Air Transport Service contracts
after being suspended because of Faulty
maintenance and service, but they
pointed out that the carrier reported a
deficit of $1.1 million last June. Loss
of the MATS business cut the air-
line’s total revenues by one third for
the first half of this vear and U.5.0.A.
niay be unable to offset this loss in the
future, they said.

The minoritv members took issue
particularly with a majority finding that
while the carrier’s record of violations
show “glaring deheiencics, it i1s never-
theless not so bad™ as to cause a rejec-
tion of their application.

Standard  Airwavs application also
should have been rejected, the dissent-
ers said, because of the airline’s poor
hnancial record and past record of vio-
lations. The majority conceded that
the airline will lose much of its income
because the Board has restricted its
revenue  from  individually  ticketed
fAights to onlv 5581,088 a vear, as com-
pared with $1.5 million eamed from
this service last vear, primarnly in the
Cabformia-Hawan market. The Board
noted that although it could not mini-
mize the hnancial dilemma Standard
will face because of the cutback, the
problem should not require a denial of
its interim operating authority. The air-
line has never been subject to a cease
and desist order from the Board in its
17 vears of existence, and the violations
cited by BER attorneys did not in-
volve any intentional attempts to dis-
regard or evade Board orders or regula-
tions, the majority said.
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Study Shows Problem of Midair
Collisions Is Far From Solved

By David H. Hoffman

Washington—Final Project Scan re-
port, published unexpectedly by ederal
Aviation Agency, shows the problem of
midair collisions 15 far from being
solved despite a sharp decrease in the
number of actual impacts reported thus
far this year.

In all, 3,126 incidents involving
some risk of midair collision were re-
ported by pilots and air trafhe control-
lers during Fiscal 1962, Of these, 2,577
went directly to the Flight Safety Foun-
dation under Project Scan and as such
are categorized but not investigated.

The remainder, 549, were from pilots
who elected to report directly to IFAA
and this category was subjected to
thorough investigation by the agency.
As a result, ATC error was found at
fault in 52 cases. Pilots’ failure to fol-
low ATC procedures or to keep x-'iFi]:mt
in the cockpit was held to be a factor
in 119 others, and violation reports were
filed against 32 pilots in this category.

FAA's decision to withhold no data
on the midair collision hazard, made by
Administrator N. E. Halaby after
months of discussion, i1s without prece-
dent in recent years. But the U.S5.
scheduled airline industry, as of late
last weck, was accepting the policy
change calmly, and, in some quarters,
even endorsing it as a means of putting
the complex problem in perspective.

According to FAA and the Flight
Safety Foundation, a near midair col-
lision 1s a flight situation i which the
reporting pilot judges the actual impact
was avoided by either chance or evasive
action. However, at least 709 of the
549 incidents reported to FAA in Fiscal
1962 mvolved “no hazard™ situations,
in which direction of flight alone would
have assured separation between the
aircraft.

Actual mdair  collisions, which
claimed 21 lives in 1961, numbered 22.
In 1960, there were 24, But thus far this
year terﬂ- have been only 12, of which
seven were fatal. None of the 1962
collisions involved airline transports.
Military aircraft were involved in two,
and the balance is attributable to gen-
cral aviation flying, according to FAA.

Of the 2,577 FSF incidents, 50%
accurred in the afternoon and one-third
in the moming daylight hours. Slightly
less than hu]gnf those reported took
place en route, rather than in terminal
areas. "Those in the terminal area,” the
report said, “were divided into in-bound
and out-bound operations in a ratio of
two to one.”

The reporting aircraft was following

42

Visual Flight Rules (VFR) in 56% of
the I'SF jncidmtb and Instrument
I"light Rules (IFR) in 44%. The re-
porting pilot, -}[I 7o of these mo-
dents, was talking to or under the con-
trol of an ATC facility when the near
miss occurred.

Largest pereentage, about 35%, mn-
volved single-engine  piston  aircratt.
Nearly half the total aircraft were fying
at speeds less than 150 mph.,, while
more than one third were flving at 150
to 300 mph. In 60% of the reports,
both aircraft were at the same altitude
and a majority took place when both
were in level flight. VFR weather pre-

vailed in 88% of the incidents.

The altitude stratum from the ground
to 500 ft. accounted for 11% of the
I'SF incidents: from 3500 to 3,000 ft.,
37%: from 3,000 to 14,500 ft., 36%:
from 14,500 to 24,000 ft., 5%: from
24,000 to 29,000 ft., 4% and above
20,000 ft., 7%.

On the basis of this data, Flight
Safety Foundation drew conclusions,
several of which probably will be dis-
puted by organized nmtmn groups, or
cxample, it said that “a very large
number of people are being exposed to
a potentially hazardous situation™ be-
cause of the “high involvement” of air-
line aircraft m altitudes above 24,000 ft.

“At these altitudes,” the report said,

“conflicts between militarv and airline
aircraft are in the majority.” Of these,
maost occur while at least one aircraft is
an an IFR flight plan, “In 60% of the
mmcidents, radar advisories were bein
used, |:1rttf:llI¢r]1 bv the airline aircraft,”
the report said.

To minimize the possibility of midair
collisions, Flight Safetv Foundation
recommended that FAA take the fol-
lowing steps:
® Prepare and distribute to pilots a
booklet discussing the role and limita-
tions of radar in the U, 5. ATC system.
Pilot tramming curnicula also should be
revised to give students a better under-
standing of ATC procedures and col-
lision-avoidance responsibility.

o Fxamine the Eﬂﬂlpﬂtlhilltf of Stra-
tegic Air Command missions with the
ATC svstem and review current chan-
nels of liaison between military and
civilian aircraft operators.

e Continue collecting anonymous near
collision reports. Meanwhile, the agency
should form an independent group of
operational and equipment experts to
periodically  review ATC  procedures
with users of the system, pinpoint cur-
rent problem areas and make recom-
mendations for their immediate im-
provement.

In releasing the Scan re [pmt Admin-
istrator Halaby outlined famihar FAA
programs now under way i all these
problem areas to lessen the midair col-
lision hazard. He intimated, however,
that the Scan project will not be con-
tinued, holding that it has served its
purpose and that there is no point in
re-confirming data that has already been
confirmed.

The number of reports filed monthly
under Scan dropped sharply as the
program c¢volved. During Tul} 1961,
the first reporting month, a high of 506
were received. In June, 1962, thE ro-
gram’'s hnal month, this Egun: ad
dropped to 102,

According to Halaby, to sav this
downward trend means that the midair
collision problem is disappearing “would
be absolutely misleading.” The volume
of reports was also high during the early
months of former FAA and Civil Aero-
nautics Board programs, he explained.

Eastern Submits New
Four-Point Fare Plan

Washington—Fastern Air Lines last
week filed a four-point tanff with the
Civil Aeronautics Board which, the car-
rier said, will help halt the diversion of
first-class traffic to coach and open new
travel markets. These are the kev pro-
posals:

» Basic jet coach fares would be in-
creased approximately 43% beginning
Nov. 16. On this day, the federal trans-
portation tax will be reduced from 10%
to 5% so that the fare increase, in ef-
fect, would merely keep jet coach rates
—fare plus tax—at their present levels.
All jet and propeller first-class fares and
all propeller coach rates would remain
unchanged. As a result, total amounts
for fare and tax now paid for passengers
using these services would be reduced
by the 5% transportation tax reduction,
e Total amounts paid by Air Shuttle
passengers, including tax, would be re-
duced bv $1 between New York and
Washington and New York and Boston.
Air-Shuttle rate between Washington
and Boston would be reduced by $2.

o All long-haul propeller Air-Bus fares
would be raised so that the new rate,
with the reduced tax, will be equal to
the present rate.

® Round-trip discount of 20% would
be established for all jet and propeller
hirst-class and dav coach travel, to apply
only if the return portion is used not
less than seven days after the trip
started. In addition, such tickets could
not be used on Fridavs or Sundays or
on the two days before or the two days
after certain legal holidays, although
they could be used on the hol iday itself.
It would also not apply on trips to and
from Flonda during peak months of
the season there.
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Patterson Urges Adoption of New
Single-Class Service; Hits *Experts’

By Ward Wright

New York—United Air Lines’ Presi-
dent W. A. Patterson last week urged
combining of airline passenger frst-
class and economy class services nto a
single class both for cconomy and safety
PCAS0115,

Speaking at a meeting of the Pas-
senger Traffic Assn. of New York, Pat-
terson told listeners he would down-
grade frstclass service and  upgrade
coach service to provide service more
suitable to passenger and arlines’ pres-
ent needs.

Patterson also urged the airline in-
dustry to throw off the influence of

so-called transportation  experts
giving well meaning but erroncous ad-
vice.” He described the present state
of the airline industrv as one of “con-
fusion” and “frustration” for having
“succumbed” to the advice of trans-
portation econonnsts.

[For 10 vears, Patterson said, on the
recommendation of these “experts,” the
mdustry has been trvimg all manner of
fare “gimmicks” contrarv to the expen-
ence and judgment of management
with disastrous results.

“We've got to stop thinking that
evervone should fiv,” Patterson said, ad-
ding that some think all cargo should
also be flown. “Its unfair to trv to mect
[fares of] ground I‘rlmpmtitmu when
the economics won't justifv it. It costs
maore to lift something than to pull it.”

Patterson also hit IH{“I'["['H}' 'Jt 25 %
coach fare reductions, conceived by
Continental and now being tned by
other carriers until the end of the vear
between Los Angeles, Denver and Chi-
cago (AW Aug. 27, p. 47).

United's experience shows  that a
509 reduction i fares will increase
traffic volume 377, Patterson said. And
a 25% Ieduchun in some coach fares
will require a 307 increase in volume
to break even.

The United president said he
wouldn't trv to prejudge the outcome of
this latest fare experiment but “I can
tell vou after six weeks there has been
a 14% new volume in over-all patron-
aze.” He conceded that “in a few iso-
lated cases” such as seasonal promo-
tional fares to Miami, reduced fares
have helped the industrv smooth out
annual trafhic Auctuations,

Real kev to prt}muting air transporta-
tion, Patterson saiud, “is fear, not fare.
FFear shows up in everv survey made as
the number one retardant to growth.”

Airline management must solve this
problem before there will be any great
jump in trafhe, Patterson indicated.

In calling for a one-class service, Pat-
terson said United could save about
54.7 mllion annually by leunﬂtmg
costs connected with two-class service,
United spends about $3.5 million for
liquor, $300,000 for personnel, 5300.-
000 for ticketing, $300,000 for account-
mg, $300,000 for reservations and about
5100000 for stores connected with
first-class service.

Dramatizing the growth of coach
service, Patterson said, "I sce mv friends
in coach seats who could buy a DC-8.”
\With thousands of corporate executives
telling their personnel to Ay coach, and
the U.S. government telling military
and government contractors that it will
allow onlv coach fare as a justihable
travel expense, Patterson said, the air-
line industrvy will have to revise its cur-

remt  concept  of  two-class  service,

“People aren’t interested in  that
gourmet stuff that is advertised,” Pat-
terson said, and suggested one standard
of service coast-to-coast at $10 above
existing coach fares. This would include
a meal and a drink,

Patterson also answered critics who
say the industry is buving too many air-
craft. Based on piston experience, Pat-
terson said, United expected that a
DC-8 in 105-scat configuration would
need 40% frst-class and 60% coach
'm’rmg Actual jet prLriLluL however,
is running closer to an 80% coach and
20% ﬂht class seating configuration.

Based on this unr:-r.p:::::tud spht be-
tween frst-class and coach configun-
tion, United bought eight DC-8s too
many, Patterson smid, The industry mis-
judged this trend and would have to
admit 1it, he added.

In reference to the FEastern jet coach
fure increases fled earlier this week
(sce p. 42), Patterson said United would
not go along.”

FAA, Airlines Seek to Improve
Cockpit Regulation Enforcement

Washington—Ilc¢deral Aviation
Agency is searching for a means of 1m-
proving “‘cockpit vigilance” as a result
of nationwide puhhmh over a series of
photos of alleged cockpit violahions
taken by Eastern Air Lines and Trans
World Airlines flight engineers (AW
Oct. §, p. 43).

Last week, the ageney ofhcials, and
representatives of Eastern, TWA and
Pan Amernican World Airways and the
Air Line Pilots Assn. discussed the prob-
lem during a two-dav session, but did
not announce their conclusions.

However, it is considered likelv that
Administrator N, E. Halaby will recall
the Project Tightrope task force—an in-
dependent group that recommended a
major overhaul of FAA's rulemakmg
and enforcement  procedures—to  gain
advice on how to collect what he has
publicly termed “evidence of miscon-
duct in the air.”

Halaby first indicated he would take
this course 1n a recent press conference,
during which he said that FAA had
“prima facie” evidence that at least
three Eastern captains had been “inat-
tentive” to their flight duties. e was
referring to a series of photos allegedly
taken on 18 Fastern flights bv a striking
Flight Engineers International Assn.
member, . K, Carson.

astern continued to question the
validity of the photos last week in a
statement which contended that several
pictures of a stewardess in the cockpit
seat were taken on the ground, as far
as the company could determine. Four
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of the 14 mdividuals photographed have
been tentativelv identihed, but deny
that thev violated anv mﬂlght safety
regulations, the company said,

Robert L. Turner, senior vice presi-
dent of Eastern, said that the company
has tightened its rules and regulations
and mstituted frequent reviews of Civil
Air Ilegul;ilinnﬁ for all Alight crew mem-
bers, to “insure against cven circum-
stantial inferences which could reflect
on the conduct of its flight personncl.”

Ron Brown, I'EIA president, replied
that it was “incredible” that Eastern
would attempt to deny that the pictures
were taken in flight, since Carson sup-
plied the pictures to FAA, along with
dates, times, trip numbers and crew
names.  In addition, Carson testified
under oath before both the FAA and
the government operations subcommit-
tee, and even offered to take a lie detec-
tor test, Brown said.

“"Obviously this is just an attempt to
trv and sweep the whole matter under
the cockpit rug,” Brown said. “Eastern,
after consultation with the FAA ad-
ministrator, has now made a choice.
[t, like the FAA administrator. has
chosen to ignore the situation which
the pictures bear out and attack the man
reporting the situation.”

ALPA President C. H. Ruby, de-
fended the safety record and practices
of the pilots and their union in a state-
ment criticizing the “sensational pub-
licity nhacuring non-sensational  facts
necessary  to an objechive judgment
and creating a very misleading picture.”
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THE CHINOOK'S EASY MAINTENANCE
IS BASED ON NEGATIVE THINKING!

In creating a heavy-duty transport helicopter that can
really live with the troops in the field, the designers of the
Boeing-Vertol HC-1B Chinook probed deeply into the
negative aspects. .. the problems and headaches en-
countered under rugged conditions, far from ground sup-
port facilities. By overcoming these factors one by one,
they have arrived at a positive ease of maintainability.
Thus, the HC-1B, already recognized for what it can do,
also merits consideration for what it doesn’t need. For
instance...

= No requirement for daily
rotor or other greasing.

= No need to operate rotors
or turbines for system
checkouts—internal APU
suffices.

No need to stock left and
right engines, main landing
gear and fuel cells—they
can be installed on either side.

= No supplemental power unit
needed, even at —65°F...
internal APU is provided. Main
engine starting is
accomplished hydraulically
from the APU.
No special tools or ground
equipment needed for
organizational maintenance.

No need to unload cargo or
dismantle interior finish for
inspection or servicing—
there are no systems under

the floor or behind the
blankets.

All in all, the HC-1B is just about the maost self-sufficient
helicopter conceivable...as well as possessing outstanad-
ing payload and performance capabilities.

/
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= No need for checking dip

sticks—fluid levels appear on
sight gauges.

No workstands or ladders
needed for inspections—
integral steps, walkways,
etc., are provided.

No worries about lost
cowlings or access panels—
they're hinged to the aircraft.

No need for vehicular crane
to change major components

—provisions are included
for portable, hand-operated

hoisting davit.

U.S. Cargo Route, Rate Changes Urged

By L. L. Doty

Washington—Drastic changes in over-
scas all-cargo route and rate structures,
as a means of developing the airfreight
market to its maximum, will be pro-
posed 1in the White House study aimed
at formulating a new U. S, international
air transport policy.

In addition, the study will suggest
three alternative policies the U. S, could
adopt to define the airlines’ role in the
nation’s mahitary airhift requirements.
Recommendations based on the study,
hrst disclosed by Aviation WEEk (. AW
Oct, 1, p. 28, Sept. 10, p. 33), are to go
to President Kennedv on Dec. 1,

This 1s also the date that the Presi-
dent is to receive Budget Bureau recom-
mendations on proposed organizational
changes of such government agencies
as the Civil Aeronautics Board, Federal
Aviation Agencv and State Dept.'s Of-
fice of Transport and Communications.

The study will recommend that all-
cargo services be conducted on a mulh-
lateral regional basis rather than on a
bilateral point-to-point basis. To achieve
this, the studv recommends that all-
cargo services be treated as a category
{Httr{h separate from passenger or com-
bined passenger-cargo {J]}Lrltl{]ﬂ"-.

The study group has reasoned that
the unique character of aircargo opera-
tions calls for schedule flexibility and
that all-freight services should follow
the natural flow of cargo and not be con-
hned to hxed points. Passenger services
would be held to high density markets
such as Paris, London and Rome, under
the study’s recommendations.

The regional concept of cargo opera-
tions has long been mf}pnrtud !n Sea-
board World Airlines, only U.S. all-
cargo transatlantic scheduled -Il'r.]I]'f{.'I.
Under this plan, Seaboard would be per-
mitted to conduct its scheduled Aights
from the U.S. to any European ]:nrtﬂ.
and as many as the destination of the
freight required.

With respect to the handling of mili-
tary airlift in overseas operations, the
study Proposcs these three alternatives:
e Military Air Transport Service be

allowed to carry virtually all military
trafhc. This would permit MATS to
mamtain the readiness and training level
it says it needs. This proposal poses
severe political problems since it would
renew protests that the government is
competing with private business.

* Airlines be allowed to handle all the
military trafhe they can with their pres-
ent equipment and that which they will
acquire in the normal process of growth
and development. This appears to be a
compromise solution most likely to be
adopted. |

¢ I'urnish airlines with as much traffic as
they can handle with an ¢xpanded flect
of aircraft, subsidizing the purchase of
new all-cargo aircraft if necessary to
maintain a hig gh traffic density operation,
Defense I"Jr_[:lt would rigidly oppose this
suggestion.

The study concludes that larger air-
craft will be required by the airlines if
thev are to play an upmdui role in the
U.S. defense effort. This would mean
carniers would use such aircraft as the
Lockheed C-141 turbofan all-cargo
transport  that can handle “outsize”
cargo or freight which, because of its
size, cannot be accommodated on stand-
ard aircraft.

Whether the airlines can fulfill urgent
military needs with such a fleet while
still maintaining civil transport require-
ments is a point raised but not entirely
answered by the study |

CUn the subject of cargo rates, the
study proposes revised tariffs that reflect
lower ton-mile costs resulting from the
introduction of turbine-powered air-
craft. The study suggests that rates are
a shipper’s chicf concern and that the
cargo market can best be expanded by
]{l‘ﬁ.'[..TlI'JlT rates to conform more L]H'-..IL]".
with new low operating costs,

Principal problem in this connection
15 the rate-making machimery of the In-
ternational Air Transport Assn. trafhc
conferences, Attainment of the rate
structure the White House study recom-
mends and a flexibility in pricing that
will attract shippers to air transporta-
tion may not be entirely possible, since
IATA tariffs are subject to the approval
of all governments involved.

Governments differ widely on the
subject of cargo rates and no nation is
likely to approve rates on traffic moving
to and from its territory that could be
harmful to its own flag carniers. In addi-

tion IATA is still split over whether em-
phasis should be placed on the specific
commaodity tanff or the weight-break
tartt,

On this subject, the study avoids any
detailed discussion of the Bermuda prin-
ciples of bilateral air transport agree-
ments. However, if the multilateral re-
gional concept for aircargo 15 adopted,
a reinterpretation of Bermuda principles
and renegotiations of bilateral agree-
ments will be required. Underlyving
the study's recommendations is the
principle that the U. §. should no longer
attempt to cocrce other nations to con-
form to its interpretation of the Ber-
muda principles. The study recom-
mends that the U.S. apply persuasion
rather than compulsion.

The studv's discussion of mergers,
athhiations and pooling establishes no
criteria for carriers interested in enter-
ing into such agreements, It proposes
no mergers, but it raises no objections to
MErgers.

On the matter of pooling, the study
15 ambiguous. Both advocates and oppo-
nents of the pooling principle should be
satished with the findings, since cach
can interpret them to his own satisfac-
tion.

The studv suggests that the use of
multiple-designation of airlines should
be determined by the routes involved.
It specihcally names several points
where multiple designation can be elimi-
nated but generally proposes that each
case should be decided on its own
merits,

The study takes note of the formula
developed by a 1960 United Research
study, commonly called the Cherington
F‘.Lpnrt, which would allow traffic vol-
ume on a given route to determine the
number of carriers that would serve that
route,

- a—
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727 Fuselage Sections Mnted

Forward fusclage of the first Boeing 727 short-to-medium range jet transport is lowered
by overhead cranes into position for mating with the aft body section at Boeing's Transport
Division, Renton, “"nsll Wing and aft fusclage were joined last month (AW Sept. 17, p.
45). Rollout of first 727 will be in November, with first flight scheduled for next January.
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Twice the load

Sikorskv's twin-turbine 8-61 ecarries twiee the pay-
load of its piston-powered predecessor, the S-58.
Even better, it cuts seat-mile cost by half, (Seat-mile
costs have been halved with each new Sikorsky de-
gign from the S-51 through the 5-55, S-58, and S-61).
To date, operating costs for the 28-passenger 5-61

half the seat-mile cost

have averaged only 8¢ per seat mile. Sikorsky 1s
currently designing advanced helicopters that will
reduce this figure even further.

This emphasis on engineering progress has always
characterized Sikorsky design. [t is one of the many
reasons for Sikorsky leadership in vertical flight.

Sikorsky Aircraft -veo. H

STRATFORD, CONNECTICUT

Soviet || 62 Transport

Has Sawtooth Leading Edge

AVIATION WEEK and SPACE TECHNOLOGY, October 15, 1962

Sawtooth leading edge is featured on the wing of the Russian
Ilyushin-62 jet transport (AW Oect. 8, p. 43). Plane seats 182
passengers, is powered by four 23,000.1b, thrust turbofan engines
designed by N. D. Kuznetsov. Backgrounds of both photos have
been retouched to eliminate area around the airport.
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“Beats me how you guys who fly Western always make it to the cab line first!”

It's the net result of a lot of things, Mac.

Speed, for instance. Only Western flies 720B Fan/Jets
along the Pacific Coast, as well as to Phoenix and Mexico
City. These babies cruise at nearly 9/10ths the speed of
sound . ..deliver the fastest nonstops between California
and the Pacific Northwest— Mexico City, too! And those
Fan/Jet engines have lots of reserve power. .. power that's
always there to help us put our passengers down on time.

And we don't waste the time we save. Our ground crews
really scramble. Western's passengers are usually the first

to get away from the luggage rack.
Next time you spend time with an airline in the West,

make it count. Make it fast. Make it Western. As they say,
it's the o-n-1-y way to fly!

WESTERN AIRLINES

CL-44 Use Doubles Flying Tiger Income

By James R. Ashlock

New York—Flying Tiger Line has al-
most doubled its muuthh gross revenue
since it began service with 10 Canadair
CL-44 turboprop freighters in the sec-
ond quarter this vear, “Robert W. Pres-
cott, president of the carrier, said re-
LLI!H}

Speaking before the New York
Societv of Security Analvsts, Prescott
said total monthly gross has averaged
$5,500,000, r:umpimd with $2,500,000
per month last vear when the airline
was using only piston equipment.

"Our pre-tax net proht with the
CL-445s has averaged 5600,000 per
month, compared with a loss of S1, FG[}
a month in tlw same period last vear,’
Prescott said. “We have cash balances
now of $9 million.” However, Prescott
said Flving Thger's improved position
is not expected to produce any immedi-
ate cash dividends for its stockholders.
Expected revenue return for 1962 is
51.75-2.00 per share.

“We need about $5 million more in
earnings before we can make dividend
payments,” he said, “and we cannot
foresee any until our debt position is
substantially improved. But we are
considering a stock dividend.”

Prescott said Flying Tiger paid $52
million for its 10 CL- ‘H*. spare engines
and parts, with 10% down pay ment and
seven-vear pay-out. The fleet has been
depreciated to $44.5 million. Present
balance on the debt is $39.6 million,
with payments, including interest,
amounting to 58,220,000 ’ll]l]lliH'l.

Besides the CL-44s, Flvi ing Tiger also
operates nine Constellation freighters.
Prescott said the Constellations, which
are on the airline’s books for 52.5 mil-
lion but have an estimated market value
of 56.5 million, will be disposed of when
business growth justifics purchase of ad-
ditional CL-44s.

Prescott said that in his estimation,
no freighter available is more suitable
to Flying Tiger's needs than the CL-44.

“Any equipment additions we would
make would be CL-44s,” he said. “We
are studying now the feasibility of addi-
tion of two or more CL-44s to our fleet,
but have made no final decision.”

He feels the aircraft will meet Flyving
Tiger's needs for 15-20 vears.

Asked about the C-131 jet freighter
now under development by Lockheed,
Prescott said that in Flving Tiger's esti-
mation it will not be an acceptable
commercial cargo airplane.

He said the 13-ft. high cargo section
of the C-141, while useful for military
operations, is too tall for practical
commercial schedules, hindenng the
shallow stacking necessary for rapid load-

ing and unloading of freight. The 7-ft.
height of the CL-44’s interior was the
more ideal design, he said.

Prescott said the Tyne turboprop en-
gines of the CL-44 cost $25,000 to over-
haul. Its time-between-overhaul is up
to 1,400 hr., and Rolls-Rovee feels the
TBO can be advanced to 3,000 hr., he
said, Calculating that overhaul costs
per engine will not exceed 530,000,
Prescott said a 3,000-hr. TBO would re-
quire only a 510 per hour overhaul re-
serve on each engine, or S15 less than
when service with the Tyne powerplants
began. Annual savings would be $2.-
160,000 on engines alone.

He also said that because of the
T'yne's newness, it has been operated at
lower rpm. and temperature than it was
designed for originally. As reliability
justifies increases in rpm. and tempera-
ture, Prescott said, the CL-44's speed
will be increased about 40 mph., repre-
senting a 109 nise in efficiency.

Prescott smid the CL-44s each average
300 hr. of utilization a month, with
hixed costs per hour of $325. The car-
rier 15 Striving to attract enough addi-
tional business to fly cach airplane 400
hr. a month, thus reducing hourly
costs to $244. This would result in a
5$3.9 million annual saving on the fleet's
operation, he said.

Ilving Tiger is also modifying its
CL-44s to increase gross takeoff 'ﬁf.wllt
from 205,000 to 210,000 1b. and is also
applying to the FAA for a 5% increase
in zero fuel weight and landing weight.
Such improvements would increase
maximum pavload from 65,000 1b. to
73,000 1b., raising the CL-44's eamning
capacity by 13%

Prescott said Jp]:r:mnnw]x 60% of
I'lving  Tiger's business is with l‘hu
"thllt‘m Air  Transport Service. Its
three-vear MATS contract for Atlantic
and Pacific operations amounts to a

Air France Volume

New York—Air France figures show
30,089 passengers carried eastbound over
the North Atlantic during the third quar-
ter of 1962, a 389 inerease aver the
21,792 passengers carried in the com-
parable period last vear.

Fastbound trafhic for the frst nine
months of the year totaled 77,346—a
3656 increase over the same period in
1961. Air France savs it flew 3,231 more
eastbound passengers during the first nine
months of 1962 than during all of 1961.

Highest rate of increase was reached in
August with a 46% castbound traffic gain
over the same month last vear. Highest

traffic volume was in July when 12,566
passengers were carried—a 409 increase
over July, 1961.
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total of $18 million a vear,” he said.

“So far we have operated for MATS
this year an average monthly amount of
$3.4 million,” he said, “which is an an-
nual basis of S40.8 million. We were
mformally told by MATS that next year,
this tonnage will verv likely increase,
since the Armv is being encouraged to
USe more air tnmpmt [n 1ts ]ﬂgiatiu

Approximately 5% of Flving Tiger's
business this vear has been charter pas-
senger transportation on the North At-
lantic,. A CAB examiner has recom-
mended a permanent charter certificate
for Flving Tiger on the Atlantic, and
the airline has also been granted domes-
tic charter rights by an act of Con-
aress. '

Prescott said Flying Tiger is also
changing its sales technique in its ef-
forts to expand business. The carrier
s attempting to overcome established
opimons about surface transportation,
the low rates of which, he said, will never
be :mltf:lwd bv a cargo aircraft.

“Unfortunatelv, most American busi-
ness firms have an organizational struc-
ture that does not lend itself to an un-
biased analvsis of the full cost of dis-
tributing material,” he said.

Trafhic managers cling to surface
transportation because of the low rates,
disregarding the higher over-all distribu-
tion costs created Tu warehousing and
mventories, he said. Sales Managers are
interested only in customer service, and
ignore warchousing and inventories.

“We have now changed our selling
technique from traffic-manager t:r:l]mﬂ
to exccutive selling,” F‘mu:tr said,
“highlighting and comparing to top
:11=In1ﬂr.mﬂn[' of industrial shippers the
over-all costs of materials flown by air-
freight versus other means, . . | We
have met with good success in this tech-
nique.” Prescott said Flving Tiger still
favors a simplified rate structure involv-
ing promotional rates and differentials,
even though opposition from competing
carriers blocked approv al of such a svs-
tem by the CAB last vear.

“It is unfortunate that our principal
revenue source 1s the passenger car-
riers” byproduct,” he said, “and that
thev can be a bit more flippant about
rates than we can.’

He said he believes air cargo’s ulti-
mate success rests i integrated package
deals involving both air and ground
transportation.  Flving Tiger is arrang-
ing cooperative services with both sea
and trucking firms, and 15 also planning
a jomnt program with railroads.

“It is most logical that a combination
ot more than one form of transportation
will result in a compromise form of
transportation at lower costs and faster
movement of goods,” he said.
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2,000 Million Cargo Ton Miles

THE RISING LOAD
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Airfreight business is going one way-UP!

ARGOSY OPERATORS-LIKE m

L

B.E.A. Argosy operations by night. Note that the Argosy is designed with ils floor at truck-bed height to make for easy handfing of 'pallelised’ cargoes,

With the rate of growth of passenger traffic slackening off, freight offers the big opportunities. The rewards will
go only to those whose courage and foresight prompt them to invest in the right aircraft now. The Argosy —
unlike converted passenger aircraft —is built for the job. That's why it can do it so much better. B.E.A., Tor
example, are operating Argosies (often more than 12 hours a day on one aircraft) on scheduled services on
European routes and achieving high load factors (e.g. 85°, on the six-times-a-week round trips between U.K.
and Germany). And B.E.A. are uncovering a whole new market in outsize freight, because the Argosy’s full-
width doors and unobstructed fuselage mean that all its cargo space is completely accessible. In addition, the
new Argosy 200 series is in production, offering the same 30,000 hours guaranteed life, with bigger payload
and better economics. Yes, freight operators who are going places must, repeat must, have Argosies!

HAWKER SIDDELEY AVIATION

32 Duke Street, St. James's, London, S.W.1.




SHORTLINES

» All Nippon Airways, Japan's domestic

‘AIRLINE OBSERVER

1963 SAAB...built so well that it has a 24,000-mile/24-month written warranty*

moee haad, shoulder, and full doar clearance

» U. 5. attempts to persuade Alitalia to provide trafhe statistics to the U. S.
in exchange for traffic rights in Los Angeles have hit another snag. Originally,
[talians agreed in principle to provide such statistics within three years but
objected to the wording of the formal agreement. Negotiations on this
point have adjourned.

®U. 5, Chamber of Commerce pamphlet issued last July, calling on the
tederal government to take action against the decline in U, 8. carriers’ share
of North Atlantic traffic, has stirred serious foreign repercussions.  Alitalia
resigned from the organization and British Overseas Airways Corp. threat-
ened to do so. Lufthansa’s deputy general manager came to Washington
to protest. SAS and the Scandinavian Chambers of Commerce wrote stiff
letters in objection to the pamphlet.

P Boeing engineers are nearing agreement that their company’s entrv in
the undeclared competition among U. S. aerospace industries to build an
economic, civil supersonic transport should incorporate variable sweep
wings. Marginal handling qualities inherent in a tailless delta or canard-
delta configuration are the prime reason. As one Boeing engincer puts it,
“We would much rather tackle the structural and mechanical problems of
building the variable sweep airplane than try to teach 2,000 or 3,000 pilots
how to land a machine having the characteristics, say, of the F-102, blown
up to 400,000 or 500,000 1b. gross weight.”

» Trans World Airlines has studied and rejected the mobile lounge concept
as one way to increase the number of gate spaces available to it at Idlewild
Airport. TWA concluded that while the lounge would prove cheaper
during the furst few years of operation, in the long run a second satellite
terminal would save far more money.

» Airline Mechanics Fraternal Assn. has been formed to strengthen the
bargaining power of mechanics who object to contract negotiations covering
other ground service personnel. AMFA consists of individual chapters
representing mechanics of all airlines at specific airports. Major chapters
now include New York, Boston and Los Angeles.

> U. 5§, trunkline and all-cargo airlines flew 47.7 million ton miles of air
freight in domestic operations in August, a 19,.3% increase over the 40 mil-
lion ton miles handled in the same period last year. For the first eight
months of the year, cargo ton miles increased 229 over the same period last

year. Freight handled in 1961 increased 12.99% over the volume handled the
previous year,

» Domestic trunkline industry showed a net loss of $10.4 million for the first
eight months of 1962, approximately the same as last vear's period. Net
profit for August was $3.2 million. Although Eastern Air Lines operated
reduced schedules for the month, the industry reported operating revenues
of 5194.2 million, compared with $184.3 mullion in August, 1961. During

the]ﬂr:-;t eight months, the trunklines showed an operating profit of $41.4
million,

» Pacific Air Travel Assn, has estimated that the number of visitors to the
Pacific area will increase 16-18% this year over 1961. During the first six
months, traffic to Tahiti has increased 409% over the same 1961 period.
Burma, Fiji, Hawaii and New Caledonia have recorded increases of 15%.
U.S. citizens account for about 509 of all travelers to Japan, Taiwan, the
Philippines, Thailand, Indonesia and Tahiti, and 25% to Fiji, 2295 to India
and 35% to Hong Kong.

» Supreme Court last week agreed to rule on whether a state anti-discrimina-
tion agency may require an interstate airline to hire a Negro. Case was
brought by the Colorado Anti-Discrimination Commission and by Marlon D.
Green, a Negro who was turned down as a pilot by Continental Air Lines.
Colorado Supreme Court earlier this vear ruled by a 4-3 vote that states may
not concern themselves with racial diserimination practiced by emplovers in
interstate commerce. : '

airline, has ordered four additional Fok-
ker F-27 Mark 200 Friendship turbo-
prop transports to bring its fleet of this
model to 14, Planes will have a 40-
passenger configuration and will be
powered by two Rolls-Royce RDa.7 Mk.
528-7E engines.

" FAA will publish in the Federal
Register notices canceling proposed
rules on which the agency plans no
action. Under its new policy, the agency
will cancel rulemaking proposals six
months after the deadline for public
comment, but FAA department direct-

ors can extend this by three months,

» Intra-European passenger traffic on
scheduled airlines increased 13.8% in
the second quarter of 1962 compared
with the same period last year, according
to the International Air Transport
Assn. Load factor for the period was
57.2%, a 2% increase over the second
quarter of 1961.

» Japan Air Lines has opened a new
route between Tokyo and Calcutta,
Karachi, Kuwait, Cairo, Rome, Frank-
furt and London. Route will be oper-

ated with Convair 880M turbofan
transports.

» Mohawk Airlines has protested the
industry’s recent decision to extend the
no-show penalty plan (AW Oct. 8§,

52). In announcing its refusal to
subscribe to the plan, Mohawk said its
objective 15 “to make it easier to travel
by air, not more difhcult.”

» National Airlines has reported a 45%
Imcrease n revenue passenger miles for
the first quarter of the fiscal vear, end-
ing Sept. 30, compared with the same
period last vear. During the periad,
load factor rose to 61% compared with
53.5% for the 1961 quarter.

» Piloted jet transports were used for
first time by FAA last week in opera-
tional tests of arresting gear designed
by All American Engineering Co. un-
der an agencv contract (AW July 9,
p. 59). Aircraft involved are a Boeing
720 and a Convair C-131 fitted with
specially designed tail hooks. Total of
45 engagements will be attempted be-
fore Nov, 15.

P Trans-Texas Airways has reported a
30% increase in passenger traffic during
September compared with the same
month last year. Load factor was
]336?’1'“’& an 11% increase over Sept.,
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Take a critical look at SAAB
comfort and convenience

Aircrafl reliability and performance stand-
ards are blended with an entirely new
approach to over-all automotive design in
the Swedish SAAB 96. This ear was built to be
better and more comfortable, not different , ..
built by one of Europe’s leading aireraft man-

ufacturers. .. built for those who enjoy me-
chanieal excellence, technieal uniqueness, and
extraordinary eraftsmanship.

A critical look at all the facts and specifica-
tions will prove that SAAB is unquestion-
ably one of the world's best engineered cars.

*Engine, transmission (3.-or 4.speed gear box available), and differentiai have a written warranty far 2 years or 24,000 miles.
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