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Grip coverage: 1/16 inch min.
Counterbore absorbs material thick-

ness variation.

9 Progressive tightening: Hi-Lok
cannot over-torque. The collar sepa-
rates at pre-established torque level,

Q Weight savings: Hi-Lok is as much
as 399 lighter than conventional AN

bolt, nut, washer combination.

@ Clearance: Hi-Lok pin head and
collar diameters allow smaller wrench
clearance. The ‘‘torque-off'' hex-
wrenching section projects to allow

small tool accessibility.

Consistently controlled preload,
minimum size and weight, plus
speed of installation are out-
standing advantages of the new
Hi-Lok fastener now being pro-
duced by Voi-Shan, The Hi-Lok
is the result of a design effort
to provide an advanced fas-
tener system incorporating as
many desirable features as pos-
sible, with the greatest adapt-
ability, in one product. Hi-Lok
i1s driven from one side of the
work, thereby saving in instal-
lation costs. Power tooling in
use adds to time savings. Accu-
rate, automatic torque control
Is incorporated by means of a
closely controlled shear groove
in the Hi-Lok collar. Available in
a wide range of sizes and mate-
rial combinations. The Hi-Lok
is produced with the accepted

by VOI-SHAN

@ Silent installation: Automatic and
high speed power tool use is fast and
quiet. Hand tool installation and re-
moval is easy and permits re-use of
the Hi-Lok pin.

VOI-SHAN MANUFACTURING COMPANY

A Division of Voi-Shan Industries. Inc.
8463 Higuera Street, Culver City, California

GOODYEAR PRESENTS CREDENTIALS FOR ANOTHER CAPABILITY

Convair's sleek 880, the nation’s
fastest jetliner, designed for
medium-range service—makes more
landings, take-off's and taxi runs than
long-range planes. Mighty rough
duty for its wheels and brakes.
That's why we're proud to report
that Goodyear wheels and brakes are
used by Convair Division of General
Dynamics Corporation on 880's in
service and going into service on
Delta Air Lines. They're built to
stand up under the most punishing
loads., For instance, at take-off an
880 may tip the scales at almost
ninety tons!

- now the fastest jedlimer
rolls on Goodyear
‘Wheels and hrakes

Picking this Goodyear team is virtu-
ally a tradition in the aireraft indus-
try. For the past 20 years more
commercial airliners have been
equipped with Goodyear wheels and
brakes than with all other makes
combined. Here's a brief sampling of
new aireraft relying on their high
reliability and low operating cost :

Commercial— Convair 880 . Fairchild F-27

Navy — AZ2F attack bomber . W2F early-
warning plane - HUZK helicopter

Air Force — B-58 Supersonic bomber -
F-105D fighter-bomber . T-30 trainer

Army— Grumman QA-1 . Vertol YHC-1B
helicopter
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Executive —Grumman Gulfstream - Beech-
eraft Queen Air

Light— Aero Commander Model 630F .
Ceszana Model 210

Need wheels offering the longest
roll-life and the best load/weight
ratio — need lightweight, reliable
brakes ? They're yvours in Goodyear’s
famous Aluminum or Magnesium
Wheels and Tri-Metallic Brakes.
Write on company letterhead for
details to:
The Goodyear Tire &
Rubber Company,
Aviation Produets Division,
Dept. X-1715, Akron 16, Ohio.

9 No recess in head: Improves
aerodynamic qualities, 100° counter-
sunk, close-tolerance, shear head maximum performance. Write

‘style and sealing compound are used for further details and specifi-
in wet wing assemblies. cations.

Voi-Shan precision workman-

ship and quality control for Lots of good things come from

GOOD )\/ AR

More aircraft land on Goodyear tires, wheels and brakes than on any other Kind

Trademark Registered & Patent Applied For




a message to men who keep a thought ahead of progress . . . Butler and Edwards
lacked all but vision when they designed their 19th century delta-winged jet. ©° But with today's methods
and materials, vision itself is often the only requisite to progress. = If your concepts border on reality,
perhaps Ex-Cell-O's experience can help turn your prints into skyborne products through our precision-
machined parts and assemblies, fuel control devices, seérvomechanisms, actuators, inertial guidance
systems, remarkably precise, numerically-controlled machine tools, and other manufacturing capabilities
available to you today. ~ Call our Representative, or contact Ex-Cell-O's Aircraft & Missile Division, Detroit.

EX-CELL-0

CORPORATION
DETROIT 12, MICNIGAN

Airerafe & Wissile Division

The use of a solid fuel prapellant, and a sliding nacelle amidships for
longitudinal control, were among the advanced features of this jet
aircraft design proposed by Englishmen Butler and Edwards in 1867,

&0.10

MAN AMD MISSILES FLY HIGHER, FASTER AMD SAFER WITH PARTYS AND ASSEMBLIES BY EX-CELL-0 AND ITS SUBSIDIARIES:
BRYANT CHUCKING GRINDER CO., CADILLAC GAGE CO., MICHIGAN TOOL CO., SMITH BEARING CO, EX-CELL-0 FOR PRECISION
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AVIATION CALENDAR
Dec. 26-31-127th Meeting, American As-

sociation for the Advancement of Science,
New York, N. Y.

Dec. 28-30—=Seventh King Orange Inter
national Model Plane Meet, Miami, Fla.

Jan. 9-11—Seventh National Symposium on
Reliability and Ouality Control, Belle-
vue-Stratford Hotel, Philadelphia, Pa,

Jan. 9-13=International Congress and Ex-
position, Socicty of Automotive Engi-
neers, Cobo Hall, Detroit, Mich.

Jan, 15-15—13th Annual Convention, Heh-
copter Assn, of Amenca, Cherry Hill Inn,
Haddonheld, N. ].

Jan. 16-18=5¢venth Annual National Meet-
ing, American Astronautical Society, Dal-
las, Tex.

Jan. 17-19—Winter Instrument-Automation
Conference & Exhibit, Instrument Soci-
ety of America, Jefferson Hotel and Kiel
Auditorimm, St. Lowis, Mo.

Jan, 23-25=29th Annual Meeting, Institute
of the Aeronauntical Sciences, Hotel Astor,
New York, N. Y. Honors Night Dinner,
Jan, 24,

Feb. 1-3—Second Winter Military Elec-
tronics Convention, Institute of Radio
Engineers, Biltmore Hotel, Los Angeles.

Feb, 1-3—Solid Propellants Conference,
Amcrican Rocket Society, Salt Lake City.

Feb. 14-16—Sccond Annual Symposinm on
Non-destructive Testing of Aircraft and
Missile Components (unclassified), So-
ciety for Non-destructive Testing and
Southwest Research Institute, Gunter
Hotel, San Antonio, Tex.

Feb, 15-17=Intemnational Solid-State Cir-
cuits Conference, Institute of Radio En-
gincers, Sheraton Hotel, Philadelphia.

(Continued on page 6)
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@ Positive Clamp-up

{ERRYLOCK TEAM

The Standard Cherrylock

Top Performance Through the
entire range of Diameters, Grips,
and Materials

h.“i_wm f&“'—'u-'“"""‘ 'r“.';'-ﬁ

The Bulbed Cherrylock

Specifically for Thin Sheet and
Double Dimple Applications—
Even Greater Strength in the
Short Grip Ranges

Cherrylock "2000” Team

¥ 3 Gives you All These Advantages

@ Full Grip Range
® Complete Hole Fill

@ Positive Visual Inspection
(Grip Marked on Head)

A-286 Stainless Steel—Monel=Aluminum

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

* Patent Na, 2031532

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

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

CHERRY RIVET DIVISION

" Townsend Company
© ESTABUSHED 1816 » BEAVER FAUS, PA.

In Conada: Parmenter & Bulloch Manufocluring Company, Limited, Gananoque, Ontario
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MAGNETIC CONTROLS COMPANY
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missiles

Missile manufacturers demand light, accurate, reliable
gyro temperature controls—delivered on time. Mag-
netic Controls Company pioneered this field in 1952, |
Since then we have reduced the weight and size of these
controls by 90% while increasing accuracy and reliabil-

ity. This is why so many missile makers rely on Mag- |
netic Controls Company. For experienced advice and
detailed facts on specific applications, phone or write:

6413 CAMBRIDGE STREET e MINNEAPOLIS 26, MINN. e WE. 9-44691

Heat Control Systems e Static Inverters @ Voltage Monitoring Systems

AVIATION CALENDAR

(Continued from page 5)

Mar. 5-9—=5ixth Annual Gas Turbine Con-
ference and Exhibit, American Society of
Mechanical Engineers, Shoreham Hotel,
Washington, D, C,

Mar. 9-10—Second Symposium on Engineer-
ing Aspects of Magnetohydrodynamics,
University of Pennsylvania, Philadelphia.

Mar. 9-10—Flight Propulsion Meeting, In-
stitute of the Aeronautical Sciences,
Cleveland, Ohio (classihed).

Mar. 12-16—Aviation Conference, American
Society of Mechanical Engineers, Statler-
Hilton, Los Angeles, Calif.

Mar. 13-15—Flight Testing Conference,
American Rocket Society, Los Angeles.

Mar. 13-16—Test, Operations and Support
Conference, American Rocket Society,
Biltmore Hotel, Los Angeles, Calif.

Mar. 16-18—Fifth National Conference on
Aviation Eduocation, MavHlower Hotel,
Washington, D. C.

Mar. 20-23—=Intermational Convention, In-
stitute of Radio Engineers, Coliseum and
Waldorf Astoria Hotel, New York, N. Y.

Mar. 20-24=1961 Woestern Metal Exposi-
tion, American Society for Metals, Pan-
Pacific Auditorium, Los Angeles, Calif.

Mar. 27-31=1961 Symposium on Tempera-
ture, Its Measurement and Control in
Science and Industry, Columbus, Ohio.
For mformabion: V. W. Sikora, Instru-
ment Society of America, 313 Sixth Ave,
Pittsburgh 22, Pa,

Apr. 4-6—International Symposinm on Elec-
tromagnetics and Fluid Dynamics of Gas-
eous Plasma, Polytechnic Institute of
Brooklyn, Brooklyn, N. Y.

Apr. >-7=Lifting Re-entry Vehicles: Struc-
tures, Materials & Design, American
Rocket Society, Palm Springs, Calif.

Apr. 10-11=5pring Meeting, Western States
Section/ The Combustion Institute, Aero-
nutronics Division of Ford Motor Co.,
Newport Beach, Calif,

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

Apr. 18-20=Symposium on Chemical Re-
actions m the Lower and Upper Atmos
phere, Stanford Research Institute, Mark
Hopkins Hotel, San Francisco, Calif.

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

Apr. 26-28—Liquid Rockets, Propellants
and Combustion Conference, American
Rocket Society, Palm Beach Biltmore,
Palm Beach, Fla,

Apr. 30-May 4—Seventh National Aero-
Space Instrumentation Symposium, In-
strument Society of America, Adolphus
Hotel, Houston, Tex.

May 8-10—National Aeronautical Electron-
ics Conference, Institute of Radio En-
gimeers, Miami and Biltmore Hotels, Day-
ton, Chio,

May 9-11—-Western Joint Computer Con-
ference and Esxhibit, Ambassador Hotel,
Los Angeles, Calif.

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

May 26-June 4—24th French International
Air Show, Le Bourget, Parnis, France,

Sept. 4-10=1961 Flying Display and Exhibi-
tion, Society of British Aircraft Construc-
tors, Farnborough, England.
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Avco and...

Ordnance for the
Pentomic Army

Global commitments . . . daily readiness
. . . combat capability by-the-hour,
That's the story of the new
Pentomie Army.

Ordnance for this flexible striking force
must be equally ready to move on a
moment’s notice. Aveo's Electronies
and Ordnance Division, a pioneer
in ordnance since World War I1, is
well aware of this modern Army's
needs. Many of its engineering and
production factlities are devoted to
assisting the Army 1in its program
to develop a variety of new and
highly sophisticated ordnance.

Specifie ordnance projects on which
Aveo works are classified. They cover
a broad portion of the ordnance
spectrum, and include arming and
fuzing, ballisties, projectiles, miero-
miniaturized electronic assemblies,
and many others,

For more information abowt Avco
experience and capabilities in Ordnance,
wrile: Director of Marketing, Ordnance
Operation, Electronics and Ordnance
Division, Aveo Corporation,

Cincinnate 25, Ohio.



LORAL: Studying both postures in electronics for the modern mobile army

DEFENSE: One requirement of a sound defense
is knowledge of the opponent’s offense. .. his deploy-
ment, striking power, electronic capahilities, Our
interest: applying our electronics systems experience
to problems of combalt surveillance including passive

detlection, countermaeasures, |'I'[ili'J'Ili'E-iI.iH'."i:I.:l'llil'. H['lE!'E' [1E

Expertness in Sestems Mupnugemenl through Experience ip Svstems R & D for Anti-

Submarine Warfare. Passioe Surmelllance., Electrome Goantermeaseres, Penetrotion

Altls, Nnvigation, Reconmuossoncoe, koar

v Warning, und related ocreas of defense,

hattle, and other intellivence needs. Advanced tech-
nigues in the use of microwaves, infrared, ultraviolet
perhaps the whole spectrum —are involved; more
speciflically, subminiaturized receivers, compulers,
ampliliers, and antennas. Result: [aster, more accurate
intelligence to improve kill probability in...

C 1|r-e-ll-fy:- .-'.-:.".-&-"; v ¥ fy:,-;ff

ATTACK: mnelligence is also a prerequisiti ol
mability. The ool soldier will soon light a three-di-
mensional war, Development is headed toward flving
helts, air-cushion craft, high speed VTOL transporls.
and logistic missiles, Integrating and processing in-
formation [or this high speed army is another ol ow
[ields. Our studies are directed loward the improve-
ment and integration of communications, transporta-
tion, logistic support, tactical plotling, command
integration, elegtronic assault aids, countermeasures

Resiannl Encineering Offices: Hoston, Massachusetis: Davton, (e

oAhe Army's tolal requirements. This means ullimate
miniaturization, reduction of power drain, and
environmental reliability. Tt implies research in
technigques for advancing the science of mobility.
From implication to application, we are involved in

Il::'l' |'|l"|i|]'|-.||1.j|i':i- i]'l"l"‘li?'-i 0l ||1E’ Hl[HEE.’['E] [l'l[]l:litl." ii”'['l.:n.'.
If vou are a senior scientist or engineer interested
in working in areas such as these, please wrile to

LORAL Electronics Corporatlion, New York 72, N, Y.

Tostin, Godiforma: Woashaneton, 12, G



KNOW YOUR ALLOY STEELS ...

This 15 one of a series of advertisements dealing with basic
facts about alloy steels, Though much of the information 1s
elementary, we believe of wall be of interest to many who may
find it useful to review fundawmenfals from time lo time,

_Methods of Carburizing Alloy Steels

10

Carburizing is a means of impregna-
ting the surface of steel with carbon,
usually to very limited depths. Its
purpose i1s to provide a hard, wear-
resisting “‘case,’”” or outer shell. Alloy
steels, correctly handled, can be
case-hardened without sacrificing
desirable core properties.

There are three types of carburiz-
ing in general use:

Liguid Carburizing—The medium
here 1s a hot-salt bath composed
basically of cyanide compounds.
The steel 1s immersed in the bath,
the period of immersion depending
upon the analysis of the steel and
the depth of case desired. Liquid
carburizing is a convenient method
of producing thin, hard, wear-resist-
ing cases, generally within the depth
range of 0.02 to 0.03 in. However,
deeper cases may be obtained, the
actual depths depending upon eco-
nomics and end uses.

Gas Carburizing — This method
employs a furnace in which a car-
bonaceous atmosphere 1s created;
1.e., gases that are high in carbon

components, or those containing
carbon. Steel subjected to gas car-
burizing can be case-hardened to
depths generally ranging from 0.01
to 0.04 in. When quenching takes
place immediately after carburizing,
distortion can be kept to a minimum.

Pack Carburizing — Where the
pack method is used, the parts to be
carburized are buried in a container
of dry carbonaceous materials. The
container 1s sealed tight to prevent
the infltration of air, placed in a
furnace and kept there for eight
hours or more, the actual time de-
pending upon the depth of case
desired. Pack carburizing is particu-
larly suitable where a deep case is
essential (0.06 in. and over), al-
though medium cases in the 0.04-to-
0.06-1n. range are possible,

T'his series of alloy steel advertise-
ments 15 now available as a compact
booklet, “"Quick Facts about Alley
Steels.” If vou would like a free copy,
please address your request to Publi-
cations Depariment, Bethlehem Steel
Company, Bethlehem, Pa.

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA.

Export Sales: Bethlehem Steel Export Corporation

BETHLEHEM STEEL

. communications
from ground to aircraft is achieved

with Wilcox single sideband equipment.

The North American Air Defense Command
Combat Operations Center maintains world-wide
communications with the Commander-in-Chief, NORAD,
through the NORAD Single Sideband Air/Ground Station,
operated by the 47th Communications Squadron at Peterson
Field, Colorado Springs, Colorado. It also provides a vital
world-wide communications link for ADC, MATS, SAC and others

engaged in the defense of our country.

The majority of the eguipment of this
station is supplied by Wilcox. It is
indicative of Wilcox's ability to de-
sign, engineer and manufacture
advanced electronic systems.

wilcox

ELECTRIC COMPANY, INC.
Fourteenth & Chestnut
Kansas City 27, Missouri, U.S.A.
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Only
Complete Line
of Fire and Overheat

Detection Devices...

Only Fenwal's complete line of detection systems covers
all forms of fire and overheat danger in aircraft, mis-
siles, and space craft. Only Fenwal covers all “hidden
hazards'!

Fenwal Detection Devices include: Unit Detectors for
“spot” protection; Continuous Fire Detectors for posi-
tive coverage of larger areas; and the latest Fenwal ad-
vances — FIDO (Fire Inspection Device Optieal), and
the Surveillance Detector (Photoelectric device, sensi-
tive to flame or to heat radiation). Advanced ways to
"see"’ fire!

And Fenwal contributions to safety in flight go beyond
the detection phase. Fenwal also designs Explosion
Suppression Systems for protecting both military and
commercial aircraft. A Fenwal engineer will be glad
to assist with your particular detection or explosion
protection problems. Write FENWAL INCORPORATED,
1216 Pleasant Street, Ashland, Massachusetts.
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Insulation news from Johns-Manville

Now Min-K'
1sflexible!

THE INSULATION WITH A LOWER

CONDUCTIVITY THAN STILL AIR IS NOW
AVAILABLE IN BLANKET AND TAPE FORMS

FOR UNLIMITED NEW APPLICATIONS

Min-K, the unique insulating material developed
and produced by Johns-Manville, now has an added
quality ... flexibility! Min-K is a new concept in
missile insulation. The higher it flies, the better it
insulates. Min-K's thermal conductivity drops as
atmospheric pressure decreases. 1ts superior per-
formance has been proved in hundreds of opera-
tional U. 5. missiles.

New Flexible Min-K offers many special advan-
tages. For example, it is the ideal way to lower
prototype costs. You can test performance without
the expense of special tooling. The flexible blankets
lend themselves to bonding, lamination with rein-
forced plastics, service coatings and as a compo-
nent of insulation systems. Further, Min-K can be
tailor-made to wrap around a eylinder, cone or other
geometric shape. And, it is also available in 114"
and 2" tapes for spiral winding on a duct or pipe.

Because of the added quality of flexibility, Min-K's
unigue insulating characteristics now can be used
in virtually unlimited new applications. For full
details on Flexible Min-k, Min-K and other J-M
aviation insulations, write Johns-Manville, Box 14,
New York 16, New York. In Canada: Port Credit,
Ontario. Cable address: Johnmanvil,

JOHNS"MANVILLE
M
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THE AIRESEARCH GULFSTREAM

COMPLETION PROGRAM

This extensive completion program at AiResearch
Aviation Service for Grumman’s new prop-jel corpo-
rate transport includes: custom business interiors. ..
soundproofing...radar...radio...autopilot...
instrumentation . .. paint . . . maintenance.

AiResearch personnel have been factory trained for
this special program. Expert craftamen utilize the
newest materials and processes in building and install-
ing lightweight, fully stressed furniture, lounges,
galleys, lavatories and other appointments custom
designed for the individual Gulfstream purchaser.

Qur acoustical engineers have developed three indi-
vidual degrees of soundproofing installations for the
Gulfstream to insure the comfort level you desire.

= Grumman Gulfstreams undergoing o custom tailored cempletion

And our highly experienced, well-equipped radio and
electronics departments design and execute the most
modern installations,

By using a full-scale mockup of the fuselage section
we are able to prefabricate components for the
Gulfstream to expedite delivery time. And AiResearch
guarantees the completion weight of your aircraft.

AiResearch has more experience in pressurized air-
craft than any other modification center.

Write, wire or telephone for complete
information, including brochure, on
the AiHesearch Completion

Program for the Grumman
Gulfstream.

i
Py
—
="
_'l

5[

.-FI:"J--H I-.l.
- 1 .
LRESIEL BT

AiResearch Aviation Service Company ||
- — 1
w5 THE | CARBETT) CORPORATION |

hhhhhhhhh

Ty, L
s o . g Ty
e L e

w

program at the AiResearch Aviation Service Company facility.

THIE

CORPORATION

AiResearch Aviation Service Division

International Airport, Los Angeles, Calif, * Telephone : ORegon 8-6161

B
CUSTOM IMNTERIOR h\
GRUMMAMN GULFSTREAM \

design freedom
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direction

Aluminum core material of Alcoa Foll
offers three-dimensional stability

Trussgrid*, a new aluminum core material for sandwich
construction, demonstrates interesting versatility in
curved or contoured assemblies. Dimensionally stable,
Trussgrid does not stretch or shrink. Form it—there’s
no anticlastic behavior., Bond it—there’s no movement.
Machine it without stabilizing resin, wax or ice. [] Made
with Alcoa® Aluminum Foil, Trussgrid is inherently
rigid—can be used without facings for lightly loaded
panels. Naturally vented, it bonds with all types of ad-
hesives. Panels can be used for fuel storage or as heat
exchangers. The high-strength isotropic plane provides
desirable energy absorption properties for packaging. [J
Future applications are probably limited only by the
imagination. With varying orientation of the structural
elements, Trussgrid gives the designer required strength
characteristics in any plane of the material.

[ Alcoa does not make Trussgrid or other
aluminum honeycomb materials, but we will be
happy to refer you to the people who do. Our product is
aluminum foil, the remarkable material that cuts costs
and improves techniques today in scores of industries.
0 For more information about Trussgrid, conventional
aluminum honeycomb or other Alcoa Foil applications,
write to Aluminum Company of America, Industrial Foil
Division, 2068-M Alcoa Building, Pittsburgh 19, Pa.

*a product of General Grid Corp., Army Chemical Center, Md.

For exciting drama watch "Alcoa Presents” every Tuesday evening, ABC-TY

' ALCOA ALURMINURM

A INDUSTRIAL FOIL
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How to get a computer to think it’s a one-man gang

Most computers are pretty fussy about the kind of problems
they are willing to handle. While it's true that a “business” com-
puter can be made to do “scientific” problems, and vice versa,
every experienced computer user knows it's no simple matter
to get a machine to accept such a change of character grace-
fully. Besides the fancy reprogramming involved, the computer
15 likely to be inefficient and uneconomical at solving problems
it wasn't designed for.

From the user’s point of view, the “ideal” computer is a
multiple-purpose machine that can be used efficiently in many
different types of applications, and at no higher cost than a
computer intended primarily for any one of these applications.

From the programmer's point of view, the “ideal” machine is
one with a flexible set of instructions that can be easily manipu-
lated to fit just about any kind of problem that comes along.
Both programmer and designer are likely to agree that the most
practical way to realize this “ideal” computer is by using the
stored logic principle.

Stored logic concepts developed by Ramo-Wooldridge are being
used in the AN/UYK-1, a low-price, multiple-purpose Navy
computer intended for shipboard use. In the Ramo-Wooldridge
approach, stored logic permits the user to select a word length,
order structure and instruction repertoire especially suited to
the problem at hand. These normally “wired in" characteristics
are specified by data stored in the computer's memory and may
be changed during the normal loading procedure without hard-
ware modification.

The AN/UYK-1 “Stored Logic" Multiple-Purpose Computer
takes its place alongside the RW-400 “Polymorphic” data proc-
essing system as an outstanding example of the kind of
advanced work in computer design which has characterized
Ramo-Wooldridge over the past six years. Senior programmers
are urgently needed to help develop a large “software” package
for commercial and military applications of R-W stored logic
computers, to prepare programs for the polymorphic data
processing system, and to work on challenging applications
engineering problems,

H RAMO-WOOLDRIDGE

A DIVISION OF

THO
/m\ MPSON RAMO WOOLDRIDGE INC.

B433 FALLBROOK AVENUE + CANOGA PARK, CALIFORNIA

L'l__r:_',ﬂ,,flﬂﬂ oF

HEADOUARTERS FIELD COMMAND
DEFENSE ATOMIC SUPPORT AGENCY

ATOMIC ENERGY COMMISSION
ALBUQUERQUE OPRATIONS OFFICE

SANDIA CORPORATION

WHAT WAS SINGER DOING AT SANDIA? At this important research and development center for non-nuclear
phases of atomic weapons, a Singer rotary solenoid switch is under test and evaluation. Elsewhere Singer Military
Products Division representatives are currently at work with development teams for new.and improved defense
weapons at bases all over the country. A division of The Singer Manufacturing Company, SMPD is composed

of Singer-Bridgeport, Diehl Manufacturing Company, and HRB-Singer.

A comprehensive brochure describing SMPD engineering and production facilities is yours for the ashing.

SINGER™

SINGER MILITARY PRODUCTS DIVISION

The Singer Manufacturing Company 149 Broadway, New York 6, N.Y.

SINGER-BRIDGEPORT + DIEHL * HRB-SINGER
*A Trademark of THE SINGER MANUFACTURING COMPANY
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The first six years of Space Technology Leadership

Since 1954, when the Air Force ballistic missile program was accorded top national priority, Space Technology Laboratories has
heen engaged in virtually every major phase of research, development, testing and technical management of missile and space
systems ® STL's contributions have hastened the day of operational capability for Air Force ballistic missiles, and have been
applied as well in satellite projects and space probes ® Today, as STL's activities expand in significance and scope, STL offers
exceptional opportunity to the outstanding scientist and engineer whose talents and training will add to, and benefit from, the
accumulated experience that has enabled STL to conceive and accomplish major advances in the state-of-the-art ® STL's creative
flexibility, anticipating and responding to the demands of space progress, ranges in application from abstract analysis to complex
hardware fabrication for military and civilian space projects ® STL invites scientists and engineers to consider career opportu-
nities in the atmosphere of Space Technology Leadership. Resume and inquiries will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. r. 0. 80x 25004, LOS ANGELES 45, CALIFORNIA

Los Angeles * Santa Maria * Edwards Rocket Base * Cheyenne % Cape Canaveral * Manchester, England * Singapore * Hawaii
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EDITORIAL

Moving Toward Mobility

Last week we attended the Air Force design engineer-
ing inspection of the mobile Minuteman at one of
Bocing's Secattle plants, It was probably the frst Air
Force DEI exercise ever attended by the top execcutives
of the nation’s railroads. For mobile Minuteman is being
born out of an unusual marriage of the railroad train, an
clderly, respectable form of transport, and the newest
and youngest offspring of the intercontinental ballistic
missile family which is still in its infancy and has only
recently begun to achieve military respectability.

Strategic Air Command and the Association of Amen-
can Railroads will form a partnership in providing an
element of mobile strategic deterrent that few military
prophets would have dared to predict several years ago.
[t still may be hard for some observers to realize that the
rail-borne Minuteman can reach its intercontinental
targets faster than the supersonic bombers of SAC. Cer-
tainly no Air Force officer now in service ever visualized
his duty station as a 24-hr. day rolling along the 100,000
mi. U.S. railroad network or sitting on a siding in the
launch control car of a Minuteman train inside a locked
compartment with his copilot-launching officer on the
other side of a bulletproof glass partition.

In the hands of both launch control officers, locked
it on opposite sides of this bulletproof glass, will be
keys that, when inserted in the proper slot and turned
simultancously, can fire Ave ICBMs at encmy targets,
By 1963, the first of more than 100 of these SAC Minute-
man trains will be operational, moving at random over
900-1,200 mi. track patterns on two-weck duty runs.

Strategic Deterrent Changing

The mobile Minuteman is another example of how
the concept of mobility and complexity is changing the
basic character of the U.S. strategic deterrent forces.
The fixed, hardened Atlas and Titan sites will always rep-
resent an asset in this deterrent, with their value increas-
ing as SAC's capability of maintaining and operating
them on an extremely high plateau of reliability matures.
But they now represent a distinctly early. relatively com-
plex, and expensive first generation of operational [CBMs
that was absolutely necessary both in the technical
development history of this unique weapon and in the
current military equation.

Minuteman is one of the second generation missiles
that offers major improvements in faster reaction capa-
bility, greater reliability and better mobility plus major
reductions in procurement and operation costs. There is
tremendous military and industrial pressure generated
behind its development, aimed at utilizing the experi-
enice gained from Atlas and Titan programs to compress
te an absolute minimum its time cycle to first operational
capability. For if the promise of its economy, reliability,
quick reaction time and mobility are realized in fact,
the Minuteman can provide a major improvement 1in
both quantity and quality of the U.S. counter strike
force. It also can considerably upgrade our deterrent
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capability in relation to any potential aggressors.

Although the hardened, fixed Minuteman installations
will offer some of these advantages, it 15 1 1its mobule,
rail-borne deployment that this missile will apparently
make its greatest contribution. History has shown a
very poor effectiveness record for fixed military installa-
tions ranging from the Chinese wall to the Maginot line.
All of these fixed defenses fell before an enemy strategy
based on mobulity, so it s heartening to see this concept
receiving new impetus in the strategic deterrent forces.

The Navy's Polaris-firing, nuclear-powered submarines
are certainly a valuable element in utilizing the vast
reaches and depths of the sea to provide mobility and
concealment, The mobile Minuteman offers similar
possibilities for land-based ICBMs, although we think
SAC is needlessly sacrificing some of the possibilities
tor concealment by insisting that its missile trains be
painted standard Air Force blue and be marked by con-
spicuous blue and white starred belly-bands incorporating
the SAC insignia. Since they will be powered by stand-
ard locomotives with railroad markings, these missile
trains might appear less conspicuous either on the road
or in their temporary siding stops if they bore the
standard commercial livery of freight cars.

Airborne Missile Platforms

Another element of increased mobility will be added
to the deterrent forces by airborne missiles such as
Hound Dog and Skybolt. USATF has shown considerable
imagination and technical boldness in “pushing toward
solution of the air-launched ballistic missile problem, But
it has not exhibited similar characteristics in developing
suitable airborne launching platforms for this weapon.
The B-52, while adequate for current use as a Skvbolt
launching platform, is certainly not the best that could be
devised to provide an airborne mobility for ballistic
missiles similar to that provided by nuclear-powered sub-
marines in the sea or the rail-borne Minuteman on land.
Certainly either a Dromedary-type aircraft, using the
technology of boundary layer control to gain its max-
imum dividend in endurance, or the nuclear-powered
aircraft still offers genuine promise for a future mating
of aerial platform and solid-fuel, long-range missiles to
add a third and equally perplexing element of deterrence
to aggressors.

The goal of the strategic deterrent in the immediate
future must be to diversify and conceal its varnous
clements to such a degree that the possibility of any
aggressor being able to eliminate or significantly cripple
it by an initial surprise attack is reduced to the smallest
fraction of success.

We appear to be well along on bringing mobile de-
terrent elements into the pattern on land and sea. But
the possibilities for an even more clusive and effective
airborne element for this combination do not appear
to be fully exploited, even by the service that has spent
its life in the air. —Robert Hotz
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ILACK OF RECONNAISSANCE
“PROTECTS” THE ALLIES AT
Eigiel?uli was a test for reconnais- G ALLI POLI sance capability, thereby allowing an

In 1915 the Allies struck at Gallipoli, intending to
pierce the vital Dardenelles passage, capture Constan-
tinople, remove Turkey as an effective fighting force and
buoy the flagging spirits of their Russian allies. But the
Gallipoli landings ran afoul of entrenched masses of de-
termined Turkish troops. The stalemate continued from
April through December, 1915. Finally, the Allied high
command decided to evacuate . . . quite a trick when
opposing trenches were often only ten feet apart! If the
Turkish army should have an inkling of the evacuation
before completion—if one effective reconnaissance flight
were to examine the Allies’ disappearing strength, it would
mean disaster . , . perhaps the loss of more than 80,000
Allied troops.

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

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

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

CHICAGO AERITAL INDUSTRIES, INC.

530 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C.
OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, Franklin Park, lllincis: PACIFIC OPTICAL CORP.; Inglewood, Calif.

22

WHO'S WHERE

In the Front Office

Joseph G. Beerer, vice president-engincer-
ing, North American Aviation, Inc.,, Los
Angeles, Calif,, and Harrison A. Storms, a
vice president. Mr. Storms succeeds Mr.
Beerer as head of corporation’s Missile Divi-
sion. Warren E. Swanson succeeds Mr.
Storms as vice president and chief engincer
of the Los Angeles Division. Also: E. F,
Brown, vice  president-administrabion,
Rocketdyne, a division of North American.

George ], Dickey, vice president and as-
sistant  general manager, Stromberg-Carl-
son Division of General Dynamics Corp.,,
Rochester, N, Y.

James E. Upheld, a director, Missile Sys-
tems Corp., North Hollywood, Calif, Mr.
Upfield is president of the corporation’s
Emtex Division,

Rex Brack and Capt. R. V. Carleton,
senior vice presidents, Braniff Airways, Inc.
Elected vice presidents: Capt. Dan Hughes-
flight and ground operations and communi-
cations: Robert H. Burck, Jr.-sales, traffic and
passenger service; Joseph R. Horton-main-
tenance, overhaul and engineening activihies.

Dr. William V. Wright, a vice president,
Flectro-Optical Systems, Inc, Pasadena,
Calif. Dr, Wright will continue as mana-
ger of Electro-Optical System’s Solid State
Division,

James B. Gordon, secretary, The Bendix
Corp.. Detroit, Mich.

Allan R. Gruber, a director of Solid State
Radiations, Inc,, Culver City, Calif. Mr.
Gruber is dircctor of Marguardt Corp.'s
Nuclear Systems Division.

Hubert Bennett, assistant to the presi-
dent, McCormick Selph Associates, Hollis-
ter, Calif,

Honors and Elections

Dr. Emnst Stuhlinger, director of the
Research  Projects  Division, George C,
Marshall Space Flight Center, was awarded
the American Rocket Society's annual Pro-
pulsion Award for his “outstanding contri-
bution to clectrical propulsion research.”

Albert Berger, contract manager for Obis
Elevator Co.s Defense & Industrial Divi-
sion, has been elected president of the
Government Contract Management Assn,
of America, New York, N. Y.

Changes

R. ]. B. Woodhams, chief designer, Brit-
ish Executive & General Awviabion, Ltd.
(Beagle), London, England.

Thomas A. Pendleton, head of the Ad-
vanced Technical Development Depart-
ment, Jansky & Bailey, Washington, D. C,,
a division of Atlantic Rescarch Corp.

Raymond LaFontaine, chief engineerad.
vanced products, Koehler Aircraft Products
Co., Dayton, Ohio, and Harold Herkenhine,
chief enginegr-production products.

Dr. Ned 8. Rasor, director, and Dr. Don.
ald E. McKenzie, associate director, of the
newly formed Energy Conversion Depart-
ment of Atomics International, a division
of North American Awviation, Inc., Canoga
Park, Calif.

(Continued on page 119)
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INDUSTRY OBSERVER

* [Ivbrid rocket concept involving a low-temperature, three-component
system called Hyfox is under study by Astropower, Inc., a Douglas Aircraft
subsicdhary. Hyfox is reported capable of achieving a specific impulse of
more than 500 sec.

» Plan to start limited production of the Nike Zeus system has reached the
Joint Chiefs of Staff, and a decision is expected by mid-January. The pro-
posal involves a calculated gamble that new techniques for discriminating
between ICBM warheads and decoys. stemming from Project Defender
rescarch, will increase Zeus effectiveness. Prime contractor, Western Electric,
has told Defense it will be forced to lay off or divert Zeus manpower unless

such a plan is adopted quickly,

® Air Force fecls limited war requircments may demand development of 2
cheap, relatively small missile which would carry a clean nuclear warhead
with vield ranging up to 100 kilotons. Circular error probability would be
small—perhaps no more than a fifth of a mile.

® Promising new technique for electric propulsion of space vehicles, which
uses exploding wires made of magnetic materials that are accelerated and
controlled by magnetic ficlds. is being investigated by Air Force Cambridge
Research Laboratories. Principle was discovered by a Genman scientist 30
vears ago during a purely academic investigation.

» Marquardt Position Attitude Control Svstem using liquid pulse-rockets
with a computer for satellite orientation, will be used on Air Force-Lockheed
Samos reconnaissance and Midas infrared early warning satellites.

» Cryogenic nuclear gvroscope, in which the absence of moving parts should
provide extremely long trouble-free life combined with extremely low drift
rate, is reported feasible by Sperrv Microwave Electronics Co. scientists.
Sperry claims it has developed a new technigue for sensing reference direc-
tion, a problem that has handicapped previous work with this type of exotic
gyro. Defense Department is interested in sponsoring continned work on
this company-financed program.

» Studv program invelving an electronic countermeasures surveillance missile
is under way at Naval Air Missile Test Center, Pt. Mugu. Calif. Such an
intclligence weapon potentially could detect and relay information on radar
facilities—location, sweep rates, wavelengths, beam intensity and pulse cur-
rent rate.,

» Hughes, McDonnell, North American and Space Technology Laboratories
will brief National Aeronantics and Space Administration’s Jet Propulsion
Laboratory today and tomorrow on proposals submitted last week for the
Project Survevor soft lunar landing program. JPL will question bidders in
another session early next month before evaluating proposals.

» ['irst operational sea test of the Bell Aerosvstems AN /SPN-10 antomatic
carricr landing system is scheduled for 1962 aboard the USS Interprisc,
Navy has ordered 12 of the Bell systems for carrier and land installations,
SPN-10 is similar to the AN/GSN-5 the Federal Aviation Agency is evaluat-
g for possible civil and Air Foree use.

» Jaguar air-launched radiation probe with altitude capability of several
hundred thousand feet, developed by Air Force Special Weapons Center,
is scheduled for firing over the Pacific Missile Range. The three-stage vehicle
will be launched into a steep trajectory from aircraft at about 35,000 ft.

> Terrain clearance simulator will be buwilt by Acro Service Corp. for the
Republic Aviation F-105 ground pilot trainer. Aero Service simulator will
include coordination between maps and practice radar presentations.

L _ _ -
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The Stratosair's Heli-Rotor® com-
pressor gives the highest pressures
of any continuous flow ground air
supply for jet airliner starting and
pneumatic checkout, It offers you
these “"economy extras.”

A low maintenance, rotary posi-
tive displacement compressor com-
bining the best features of high speed
centrifugal and positive displacement
reciprocating units. With this unique
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| 2000 HOURS S

OR TWO YEARS /<50

OVERHAULS
$1,500 per year
GUARANTEED

RENEWABLE

unit, STRATOS issues a warranly
for two years or 2,000 hours opera-
tion. After the two year warranty,
you have the option to pick up the
STRATOS low-cost Guaranteed
Renewable Overhaul Contract. This
assures you factory overhaul for only
51,500 per year or 1,000 operating
hours...renewable for as many years
as you care to carry it.

If you would like additional infor-

mation on STRATOSAIR, on the
Guaranteed Renewable Overhaul
Contract, or on demonstrations
scheduled throughout the country,
write on your company letterhead.

STRATOS

A DIVISION OF FAIRCHILD ENGINE AND AIRPLAME CORPORATION
Mzin Plant; Bay Shore, L. 1, N.Y.
Westarn Branch: 1800 Rosacrans Ave., Manhattan Beach, California

Space Study Group

Project Golden Ram

Policy Reins
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— Washington Roundup -

A committee is being formed to prepare a position paper on the U. S, space program
for whatever use President-clect Kennedy can make of it. If Kennedy has a space task
force of his own among the groups he has asked to study specific problems, its existence
has not been made known. Meanwhile, George Feldman, New York attornev and former
staff dircctor of the House Select Committee on Astronautics and Space Exploration,
is putting together an independent gronp that will write the position paper.

Alreadv named are Adm. Thomas I. Connolly, Navy's astronautics director; Brig.
Gen. Homer A. Boushev, commander of USAI's Arnold Engineering Development
Center; Richard §. Morse, director of Army research and development; Dr. Charles
S. Sheldon, technical director, and Spencer M. Beresford, special counsel of the House
space committec. Other members are expected to be drawn from the National Academy
of Science’s Space Sciences Board and from the office of research and engineering in the
Defense Department.

Air Foree's ambitions space program, much of which is aimed at systems that
wonld be operating four or more years awav, has been generally accepted within the
service except for the Positive Control Bombardment System, or recallable ICBM
(AW' Dec. 5, p. 26). This bombs-in-orbit svstem has created grave doubts among
some semior officers about its political acceptability, although most do not question
its technical feasibility.

Space Plane has become a controversy before it has become a project. National Aero-
nautics and Space Administration privately denies, with some fecling, that it ever
had anv desire to take over development of the proposed manned space vehicle from
the Air Force. USAF has asked for $20 million in the next budget to begin work,
and some of its spokesmen claimed that NASA felt it should be given the project
because the service had no mission requiring such a vehicle.

NASA feels that if the project is begun, its development will follow a pattern
similar to that set by X-15 and Dvna-Soar, USAF provides most of the funding, and
NASA provides a large portion of the techmeal support.

Disappointing results of military launchings of Atlas missiles from Vandenberg
AFB, Calif., has led to creation of Project Golden Ram. The project is an attempt
to standardize procedures and establish operational discipline so firings will have more
of the precision gained when contractor teams handled earliest launches. Strategic
Air Command. ARDC's Ballistic Missile Division and the major contractors are
involved.

Dr. Herbert York, has indicated to intimates that he would hike to r{:mainl as
director of defense research and engineering in the Kennedy Administration. York 15 a
registered Democrat who has remained aloof from politics. He has been on the job for
about a month after recovering from a heart attack. His deputy, John Rubel, also would
like to remain in government despite attractive industry offers.

Attempt to set 10 international aircraft records with the Convair B-58 over 1,000
km. and 2,000 km. closed courses has been ruled out, apparently for political reasons.

Block of 90 days time had been requested, and the records would have been
attempted during acceptance trials. But the Boeing B-52 has just set a record (see
p. 27). the B-38 is not in the Fiscal 1962 budget. The setting of 10 records would
undoubtedly have raised congressional questions why the North American B-70 1is
so vitallv needed. So there will be no record attempts.

President-clect Kennedy's choices for Secretary of State and Secretary of Defense
are both known as forceful men, but it is unlikely that they will have as strong hands
in shaping policy in their own departments as their predecessors have.

The nominee for Defense Secretary, Ferd Motor Co. President Robert S.
McNamara (see p. 28), will have to coordinate national security matters with State
nominee Dean Rusk, who is Rockefeller Foundation president and former Under
Seerctary of State under former President Truman. This will have to be done more
completely and with less feuding than in the past few vears of the Eisenhower
Administration.

But observers here are convinced that the real policy-maker for both departments
will be Kennedy himself. Both his own pronouncements on the role of the presidency
and the rccommendations of almost all study groups in recent years have favored

15 ki : : ational security.
this kind of approach to nah ¥ Washington St
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$40.5 Billion Defense Budget Approved

Air Force and Army get increases, Navy is cut;
major changes planned in weapon system programs.

By Larry Booda

Washington—Defense budget of $40.5 billion for Fiscal 1962 has been
approved by the Eisenhower Administration for submission to Congress in

January. It consists of $17.9 billion for the Air Force, $12.2 billion for Navy,

and 5104 billion for the Army,

Army's fhigure is an increase of almost 5600 million over the current hscal
vear, while USAI”'s figure is an increase of $30 million. Navy's total is cut

by 5150 million from Fiscal 1961,

Major l:'_‘]l:illl?{_‘ﬁ in future weapons
programs have been incorporated in the
I'iscal 1962 requests, and materiel buvs
of current systems have been altered.
I lighpoints of the budget requests are:
® No funds are included for further de-
velopment of the Navy-Donglas Mis-
sileer aireraft, which is the acrial plat-
form for the long range air-to-air Bendix
Igle missile.

¢ No funds are included for further de-
velopment of the USAT-Douglas Sky-
bolt air-launched ballistic missile.

® Purchase of Republic F-105 fighter-
hombers by USAT will be increased sub-
stantially,

e No funds for forther production of
USAIs Boeing B-52 and Convair B-58
hombers are included.

® Development of the USAF-North
American B-70 bomber will be ae-
celerated.

e Navv-Lockheed Polaris missile  will
receive abont the same funding as in
I'1scal 1961.

o USAF-Boging Minuteman missile de-
velopment funds will be increased.

® Army will purchase more aircraft
than either Air Foree or Navy.

Contracting Impact

A factor of increasing importance—
cconomic impact of contracting on a
company or a geographical area—will
make itself felt in this new budget. One
cxample will be found in the way pend-
ing decisions on aircraft buys are made
m the light of the climination of Mis-
sileer funding.

The contract for development of this
subsomic platform, which is designed to
patrol for long periods in defense of
Navy's task forces, was let a few months
ago to Donglas Aircraft Co. and work is
being done at the El Segundo Division.

Missileer was the division’s major pro-
gram for the future, although F1 Se-
gundo still is producing aircraft and
other items on current contracts. At the
same time, cutbacks have hit the com-
pany's Long Beach Division, which
makes the DC-8 commercial transport
and USAF C-133B transport, and more
are in the offing (AW Dec. 12, p. 36).
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Some members of the California con-
eressional  delegation  alreadv have
ﬁmught pressure to bear on the Admin-
istration, the Air Force and the Nawvy
ta funnel more orders into the Douglas
areas (A\V Qet. 3, p. 25).

The most recent example of congres-
sional interest in what contracts go to
California  happened last week when
Sen. Chlir Engle (D.-Cahf.) asked Air
FForce for a status report on its plans
for accclerating modemization of the
Military Air Transport Service with the
purchase of turhbojet and turboprop air-
craft.

Later, a contract was awarded to
Lockheed for 50 long-range C-130LFs,
16 in Fiscal 1961 and 34 in Fiscal 1962,
costing 5170 pulhon. The work will be
done at Lockheced's Georgia Division,

Douglas and Convair-San Diego have

USAF Project Cuts

Washington—Half a dozen major Air
Force weapons development  progroms
are being cut back by as much as 5150
million per program, apparently becanse
spending of Fiscal 1961 defense funds is
mnning too far ahead of cstimates, I
One report puts the imbalance in De-
I fense Department spending for this fis-

cal year at close to S1 billion, probably
the highest since the overspending that
caused severe cutbacks and stretchouts
in the industry in the fall of 1957,

Action was initiated by Defense De-
partment comptrollers after they spotted I

what they called uwnauthorized spending
on some projects in all three services.
[ Army and Navy will take action on their
own projects, but the extent of their
adjustments will be minor ecompared
with those required by USAF,

Projects which will not require ad-
justments  include Navy's Polaris  and
USAF's Titan and mobile Minuteman
missiles. Procurement freezes have been
put on all the USAF projects that are
due for major adjustments, and will stay
on until after an Air Force team has
visited each company involved. Visits

are expected to be completed this week.

a direct interest in the purchase of in-
terim jets for MATS with a portion of
the 5200 million earmarked for mod-
crnization from the Fiscal 1961 budget.
Both also are interested in the advanced
MATS jet, for which $50 million was
mcluded in the current budget. Pre-
sumably, more funds for further work
on the advanced jet are included in the
I“iscal 1962 budget alsa,

Competing with Douglas and Con-
vair for the interim jet are Boeing, Lock-
heed's Georgia Division and Canadair,
[.td. Boeing is also a strong competitor
of the California companies for the
Tactical Air Command STOL fighter-
bomber, frst funds for which were in
the current 1961 budget.

As of last week decisions regardine
the interim jet and the STOL aircraft
were shll in the hands of Defense Secre-
tarv Thomas S, Gates, Jr.

B-70, Minuteman Amounts

The importance Air Force attaches
to the B-70 bomber and Minuteman
missile has been reflected in other parts
of the budgct.

About 5400 million will go into the
B-70 development program next vear.
With this start the Air Force hopes to
liave an operational force of 65 aircraft
by 1967.

I“limination of the Skvbolt ALBM is
tred to this emphasis on the B-70, which
requires no standoft missile, and to the
gracdual phasing out of the B-52, for
which Skvbolt was intended. Carrvover
funds from previous fiscal vears will per-
mit contimuation of B-52 production in
IMiscal 1962, There will he little or no
carrvover funds for the B-58, however,

Increase in purchase of the Republic
I-105 fghter-bombers will &1 TAC re-
quirements until the STOL configura-
tion goes into production.

Air Foree's nggest budget item is the
Bocing  solid-propellant  Minuteman
ICBM, which it wants to produce in
large numbers. About 5850 million will
go mto this program in Fiscal 1962.
Claim is made that this missile will be
less vulnerable and cheaper than other
ballistic mussiles,

Navy Programs

Indication that the Polaris Aeet ballis-
tic missile program is leveling off with
development of the longer-range A2 and
A3 mussiles is that a sum similar to
the 1961 amount has been allocated to
it.  As these missiles are proved and
produced, the program will fall off, since
the size of the missile is tied to the
size of the launch tubes in the Polaris
submarines. This leveling off and de-
cline will also be true of other missiles
hred from buried silos, such as Titan 11
and Minuteman.
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The term used in connection with the
withdrawal of funds for the Missileer
aircraft is that the project is still “ac-
tive,” Contracts for the Eagle missile
are still in effect with the prime con-
tractor, Bendix Systems Division, at
Ann Arbor, Mich. Strategy probably
was to keep the development of the
entire system under way while giving
up a portion of the funding to improve
the purchase of other Navy aircraft now
in production.

Navy aircraft purchases will be about
35, considerably below what the serv-
ice considers necessary to mamtain a
level operational count.

Navy is fighting obsolescence in its
ships, including aircraft carriers, by try-
ing to modernize them. This is the
subject of much internal discussion as
to division of overhaul and maintenance
funds.

Air Force space program, still mainly
in the study phase, has fared well, with
relatively small amounts requested for
systems such as Space Track, $25 mil-
lion; Space Plane, $20 million; maneu-
verable ballistic shapes, 525 million;
Space Combat Weapon System, 550
million, and Saint satellite inspection
system, $32 million.

Navy's astronautics program will in-
clude about 522 million for continued
development and operations of the
Transit navigation satellite; more than
$100 million for the operation of the
Paciic Missile Range and about $10
million for other space projects. Money
for the Navy's space surveillance system,
or Spasur, has been transferred to the
Air Force, whose North American Air
Defense Command has been handed
the satellite detection responsibility.

New U. S. Records

Washington—Air Force Boeing B-52G
set a 10,000 mi. non-refueled closed
| course endurance record last week, and
a Navy North American A3] set a Class
C world altitude record of 91,450.8 ft.

The B-52G, piloted by Lt. Col. Neil
D. Van Reenen, flew the 10,000 mi.
in 19 hr. 45 min., eclipsing the 1947
B-29 record of 8.,854.3 mi. The A3]
was zoomed to the record altitude by
Cmdr. Leroy A. Heath, carrying a 1,000
ke. (2,204 1b.) payload and breaking the
1957 Class C record of 67,096 ft. set
by a Russian aircraft. Both new U. S,
records have been submitted to the
Federation Aeronautique Internationale
for certification.

FAI has approved a helicopter speed
record set by Armmy Col. Jack L.
Marinelli, flying a Bell HU-1 at 148.456
mph. over a 500 km. closed course.
Record set by Army Chief Warrant
Officer Clifford V. Turvey, flying an
HU-1 at 142.224 mph. over a 100 km.
closed course, also has been approved.
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Thirty Mercury Changes Made
To Improve Capsule Capability

By Edward H. Koleum

Washington—FProject Mercury devel-
opment program has resulted in ap-
}meimatciy 30 changes in specifications
or design, system arrangement and
structure to enable the capsule to meet
its mission objectives, according to
George M. Low, manned space flight
programs chief for the National Aero-
nautics and Space Administration.

Despite changes, test sctbacks, and
the fact that the program is pushing the
state of the art in some unexpected
arcas, Low said the Mercury manage-
ment concept is the fastest, most expert
and perhaps cheapest way to evolve
what he calls the most complex space
flight program i the country.

Low told Aviarion WEEK that Mec-
Donnell Aircraft Corp. hardware pro-
duction would certainly have moved
faster if the original specifications for
12 identical capsules had been followed,
but experience through the two-vear life
of the program has shown that c!mn%m
were mandatory to reeover the pilot
after a successful orbital Right.

Program changes have been made in
design and in actual capsule hardware
to improve reliability and safety,

Design changes have ranged from ma-
jor structural modifications to deletions
of entire svstems. Among sigmhbcant
alterations are:
® Window design, changed from a small
porthole to a rectangular window at the
suggestion of the astronauts at their first
engineering mockup inspection. More
recent modification now under consid-
eration is use of a windscreen-tvpe de-
flector for protection against the sand-
blast cffect of escape rocket exhaust.
Erosion effect was discovered on the
secomd Little Joe flight in which the es-
cape rocket and parachute recovery svs-
tems were activated at high altitude.
The window was enlarged to permit the
astronaut to see the horizon when the
capsule is oriented for re-entry.

e Balloon antenna was eliminated and
will be replaced with either a t-::’.lestn]l:)-
ing or whip antenna. Change was made
hecause in rain with a low wind, a bal-
loon is ineffective.

e Flashing light and minitrack beacon
were eliminated because the Minitrack
network will not be used for the Mer-
curv mission and the fashing light
would not add to real-time orbital ele-
ment information. Orbital data will
come from telemetry,

e Escape hatch was added to provide
an alternate exit from the capsule in
case it springs a leak on impact. Astro-
naut now will have three ways to leave

the capsule: through the top: through a
side door opened mechanically, and
through the quick-disconnect escape
hatch operated by explosive bolts.

e Separation rockets, originallv installed
on the Atlas booster, now are m the
capsule retrorocket package.  This
change was the first design alteration.
It was made because it was determined
that accelerating the lighter of the two
vehicles would provide greater separa-
tion distance when the satellite 15 in-
jected into orbit.

® Impact skirt was added. It is designed
specifically to attenuate landing shock
on a ground impact, which could occur
in an off-the-pad abort escape maneuver.
® Ringsail recovery Ean‘mhuh‘: replaced
the extended skirt chute, which would
not remain inflated at high velocity.

Most changes are being phased in
the capsules, Low said, because therc
is no reason to have such improvements
as window enlargement or pilot instru-
ment panel for chimpanzee or instru-
mented flights. An improved instru-
ment panel, suggested by the astronauts,
will not be incorporated in any but
manned orbital capsules.

Changes in the capsule necessary to
meet performance specifications include
replacement  of  high  temperature
nickel-cobalt alloy with  beryllium
around the parachute canister, an area
where the Big Joe test showed heat-
ing higher than estimated. Wiring
changes were made in the escape tower
separation circuitry as a result of Little
Joe tests.

At the inception of the Mercury
program, Low said, it was clear that
development of an environmental sys-
tem was necessary, but it was believed
that many of the other svstems could
be obtained off-the-shelf. As the pro-
gram developed and weight became
critical, NASA found that an entire
miniaturization program would be re-
quired for the telemetry-communica-
tions svstem, even to tape recorders.

Unlike capsule design changes un-
covered in the development program,
contract amendments were anticipated
when the capsule award was made to
McDonnell Aircraft in January, 1959.

NASA told Mercury bidders that
zround support equipment  contracts
would be forthcoming after the prime
capsule award was made. The agency
has ordered support equipment from
McDonnell in the form of contract
changes, and they include such major
hardware as a capsule simulator, sparc
parts and capsules, Little Joe escape
towers and instrumentation for check-
out trailers.
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Defense Reorganization Will Await
McNamara’s Study of the Pentagon

By Ford Eastman

Washington—Pattern of the Kennedy
Administration’s reorganization of the
Defense Department will not take
shape next yvear until the new defense
seeretary, Robert §. McNamara, has
studied the Pentagon structure and
recommended changes.

President-clect Inﬁn . Kennedy said
that McNamara, named last week,
has read the reorganization report pre-
pared by Sen. Stuart Symington (AW
Dec. 12, p. 21, p. 34) but that he is not
committed to its findings. Changes will
await study of the problem by McNa-
mara and top defense officials; Kennedy
said “then we will talk about it after
mid-winter.”

McNamara will resign Jan. 1 as
president of the Ford Motor Co., but
he already has begun preparing to take
over the top Pentagon job. He met
for two hours last week with Defense
Secretary Thomas S. Gates, Jr., and
he will confer with Kennedy this week
on appointment of other top defense
officials,

Like other cabinet officers, NeNa-
mara will be expected to stav at his
post through the four wvears of the
Kennedy Admimistration. In announc-
ing the appointment, Kennedy said
“we are both agreed” that anvone
accepting a position of responsibility
in the new Administration, particularly
one involving national secunty, should
be willing to “serve a long period of
time, because thev become far more
cficient and far more effective as time
goes on.”

McNamara is cxpected to press for
tighter control of defense spending in
an effort to boost military power with-
out a big budget increase. The defensc
secretarv-nominee is a former account-
ant, and he carmed a wide reputation
as a costcutter and fscal planner
during his business carecr.

“Mr, McNamara and I are agreed
that this countrv must have a defense
cstablishment second to none,” Ken-
nedy said. “The establishment must
be efhcient so that the wisest possible
use is made of the public moneys de-
voted to its maintenance. It must be
organized in such a way that it makes
the most immediate and effective use
of our changing weapons technology.
It must, in short, be so strong that it
cannot merely defend the nation in the
event of war, but, rather, so strong
that it can maintain the peace . . . 1
am delighted that Mr. McNamara is
accepting this sober responsibility.”

McNamara was horn June 9, 1916,
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in San Francisco, Calif.,, and he grad-
vated Phi Beta Kappa from the
University of California in 1937. He
received a master’s degree in business
administration in 1939 from the Har-
vard Graduate School of Business Ad-
ministration and joined the accounting
firm of Price, Waterhouse and Co.

Retorning to  Harvard in 1940,
McNamara served as assistant profes-
sor of business administration and at
the same time was a War Department
consultant on installation of an Air
[Force  statistical control svstem.

He went to England in 1943 as a
civillan War Department consultant
and later was commissioned an  Air
Force captain. McNamara served in
Fngland, India, China and the Pacific,
won the Legion of Merit and was dis-
charged as a lieutenant colonel.

After World War 11, McNamara and
nine other Air Force officers formed a
statistical control team and joined Ford
as a group which became known as the
Whiz Kids. He became manager of
the company's planning office and its
fnancial analysis office, and he was
promoted to controller 1 1949,
McNamara became assistant  general
manager of the Ford Division in 1953
and vice president and division gencral
manager in 1955, He moved tEmugh
higher execntive positions, including
directors and executive committee
member, hefore being named president
Nov, 9,

In accepting the $25,000-a-vear post,
McNamara is giving up an income in
cxcess of S400,000 annually in addition
to expected profits on stock and options
he owns. He estimated that this would
amount to about $3 million over the
next four yvears. MeNamara said he
owned 24,250 shares of Ford Co.
stock, which at the current market
price would bring about $1.6 million,
and that he had options on 30,000
more shares. He sold the stock last
week and said he will not exercise the
options, He also sold 100 shares he
owned in the Scott Paper Co. and is
resigning as a Scott director.

McNamara is considered somewhat
aloof, except with intimates, vet know-
ledgeable and tough, and he shuns
publicity. He gets to work at 7:30 a.m.
and often stays until 6:30 p.m. He
prefers to study facts and figures rather
than to rely on intuition in making
decisions.

On any controversial question, he is
known to thoroughly studv both sides
before making up his mind. Once
he has made a decision, he is also con-
sidered very adept at selling his course

of action, a trait which could serve him
well when appearing before congres-
sional committees.

McNamara will join the new Admin-
istration as political independent, al-
though he is registered as a Republican,
He supported the successful Senate bid
of Phillip Hart who ran as the Demo-
cratic opponent of former Sen. Charles
Potter (R.-Mich.) in 1958. In the 1960
clections, McNamara supported Sen.
Kennedy for the presidency and Repub-
lican Paul Bagwell, the unsuccessful
candidate for governor of Michigan.

Von Braun Not Joining
Lionel, Medaris Says

New York—Reports that Dr. Wern-
her von Braun would join the Lionel
Corp. were denied by Maj. Gen. John
B. Medaris (Army, ret), president of
Lionel, in a talk before the New York
Society of Security Analysts.

Lionel stock rose 2 points to 30 the
day before Medaris spoke to the an-
alysts, apparently on the basis of reports
that Medaris would hint in his specch
that von Braun, director of NASA’s
Marshall Space Flight Center. would
join Lionel.

However, Medaris told the security
analysts that “I do not see any proba-
bility in the foreseeable future that he
[von Braun] will join me in Lionel,”
and added that “the rumor has no
feundation.”

The New York Stock Exchange said
last week it was “looking into” reports
that an advance draft of MNedarns’
speech was circulated among some New
York brokers the day before Medaris
appeared before the security analysts.

he advance dmaft purportedly indi-
cated Medaris would say that von Braun
“mayv be with us some day.”

Medaris told the analvsts there had
heen no advance of the speech and that
he was speaking from notes.

A New York Stock Exchange spokes-
man said the Exchange was looking
into the situation as it normally would
in cases where it appeared that advance
information may have been leaked. If
anv irregularities are found, the Ex-
change could take action if any of its
rules were violated, or it could present
its hndings to the Securities and Ex-
change Commission for possible action.

Lionel Corp.’s total sales for 1961
may be near 540 million, Medaris said.
Total volume for 1960 is expected to
exceed S30 million. Net earnings for
1960 are anticipated to total $1.4 mil-
lion or a little better. Lionel had a loss
of $1.25 million in 1959.

The company has budgeted $500,000
for research and development in 1961
and Medaris said Lionel “can now bid

on complete, smaller, complex missile
systems.”

AVIATION WEEK, December 19, 1960

Killian Cautions Against Excessive
Stress on Man-in-Space Program

New York—The United States must
decide whether it can justify billions of
dollars for man in space when its educa-
tional system is so inadequately sup-
ported, Dr. James R. Killian, Jr., said
last week.

The nation must seek to determine
whether it is now proceeding too rapidly
in this area and whether it can mﬂna%::
the present man-in-space program with-
out weakening other important national
programs, including defense, Killian
said in a speech at the annual dinner of
the Massachusetts Institute of Tech-
nology Club of New York. Dr. Killian
is chairman of the M. 1. T. Corp. and
served as President Eisenhower's hrst
scientific adviser in the post-Sputnik era
(AW July 4, p. 21).

Killian said, “I believe that in space
exploration, as in all other helds that
we choose to go into, we must never be
content to be second best, but 1 do
not believe that this requires us to
engage in a prestige race with the
Soviets. We should pursue our own
objectives in space science and explora-
tion and not let the Soviets choose
them for us by our copving what they
do.”

Killian said he did not oppose a man-
in-space program but asked that the
public be given a better opportunity to
understand and to debate the rate at
which the U.S. proceeds with this pro-
gram. He asked rhetorically, “Will scv-
eral billion dollars a year additional for
enhancing the quality of education not
do more for the future of the United
States and its position in the world
than several billion dollars a vear addi-
tional for man in space? The image of
America may be shaped by the quality
of its inner lifc more than by its ex-
ploits in outer space.”

The U.S. public should insist on a
space program that is in balance with
our other vital endeavors in science and
technology and that does not rob them
because they currently are less spectacu-
lar, Killian said. He praised the U. S,
space program to date as being well-
planned and remarkably successful, and
said that by concentrating on scientific
discoverv and practical objectives as im-
proved weather forecasting and com-
munications, we have exploited our own
special genius.

The Soviet Union, Killian said, has
“sought constantly to present spectacu-
lar accomplishments in space tech-
nologv as an index of national strength,
and too often the press and the public
at large have interpreted these spectacu-
lar exploits as indices of strength,

“Tt must be admitted that spectacular
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accomplishments in space technology
have enhanced the prestige of the Soviet
Union, and we can all admire their
achievements. But their expensive em-
phasis on space exploration will not be
enough in the long pull to sustain an
image of strength.

“This will only be accomplished by
a balanced effort in science and tech-
nology. True strength and lasting
prestige will come from the richness,
varicty, and depth of a nation’s total
program and from an outpouring of
ereat discoveries and creative accom-
plishments on a wide front by its
scientists and engineers.”

“Today,” Killian said, “the pressures
are very great to engage in an item-by-
item race with the Soviets. Our man-in-
space program is the principal victim of
these pressures and it is certain to
present some difficult policy questions
in the near future.

“It may be argued that the appeal of
space exploration by man is so great
that nothing will deter his engaging in
manned exploration. It also may be
argued that our man-in-space program is
trving to proceed too fast and that it 1s
on the way to become excessively ex-
travagant and will be justified onlv as a
competitor for world prestige with the
Soviet man-in-space program. Manv
thonghtful citizens are convinced that
the really exciting discoveries in space
can be realized better by instruments
than by man.”

Killian pointed out that decisions
must soon be made as to how far the
U.S. goes with its man-in-spacc pro-
eram and the future scale of total space
efforts. He said, “Unless decisions re-
sult in containing our development of
man-in-space systems and big rocket
boosters, we will soon have committed
oursclves to a multi-billion-dollar space
program.

“I have never seen any public state-
ment cstimating the costs of the sue-
cessive generations of big boosters for
man in space or for the other parts of
the program, he said. “How many bil-
lions of dollars will thev cost over the
next decade or more? How much 1s it
likelv to cost to orbit a man about the
carth, to achieve a manned circum-
navieation of the moon, or a lunar
inding? The public should have some
feel for the magnitudes involved.

“However much they mav cost.” Kil-
lian said, “we may decide we must
spend the monev but we should make
this decision with a clear understanding
of the startling costs entailed. We
should not permit ourselves to slide un-
wittingly past a point of no return or

to make the commitment without com-
paring its desirability with alternative
E:-c}g-nditurm."

r. Killian urged encouragement of
more of the International Geophysical
Year type of programs which are man-
aged by nonpolitical, private scientific
organizations, and encouragement of
more international conferences such as
the Conference on the Peaceful Uses of
Atomic Energy.

He specifically urged support of the
proposed United Nations conference on
the peaceful use of outer space and on
technical aid,

Killian said his views were “not con-
sciously shaped by any recent or present
political commitment.”

AMC Is Developing

Program Control Plan

Dayton—Air Materiel Command and
19 major Air Force contractors are at-
tempting to develop a mathematieal
control technique which will enable
top decision-makers to quickly deter-
mine the approximate impact of repro-
graming on the cost and availability of
major weapon systems.

The program is known as Weapon
Svstems Program and Control Svstem
(WSPACS).

Second meeting of the AMC-n-
dustry WSPACS policy committee wis
held last week in Davton. Industry
I]]E]'I'I-E}!_"l'!-i, ﬂ:]arcsunting d Cﬂ.'lﬁﬁ-ﬁ-[_‘l:'l'i['ll'l
of Air Force aircraft, missile and major
subsystem suppliers, are attempting to
develop equations which defne pro-
duction rates and costs of a weapon in
terms of total weapons produced, the
go-ahcad date and the date the last
weapon is delivered.

If such equations can be developed,
and AMC offcials are moderatelv opti-
mistic with the progress to date, then
USAT" officials can use digital compu-
ters to quickly assess the relative effects
of increased or decreased funds on its
many weapon system  programs. At
present, these effects are determined
by a cut-and-trv process which may
take weeks or months and often involves
repeated  analvses by manufacturers,
each based on a different funding level
and production rate until a reasonable
balance has been achieved in the re-
programing.

Present ANMC-industry  studies  are
concentrating on aircraft production,
with some effort being devoted to mis-
siles. If successful. WSPACS studies
will be extended to ground-based sup-
port svstems. If the technique proves
feasible, AMC expects to apply it to
all major USAF contractors, both for
production and research and develop-
ment contracts. Earliest implementi-
tion date is estimated to be 12 to 1§
months awav.
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TRANSFER process whereby Minuteman ICBMs will be placed aboard special railroad launching cars is described to Air Force officers by
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Col. 8. C. Phillips, Minuteman program director. Full scale mocknp of Minuteman train is shown at Bocing Seattle plant (right).

Minuteman Train Mockup Gains Approval

By William S. Reed

Seattle, Wash,—Full-scale mockup of
the speciallv designed and equipped
railroad cars which will roam the na-
tion's more than 200,000 mi. of track
carrving from three to five Minuteman
missiles was formally approved bv rep-
rescntatives of the U. S. Air Foree,
Assn. of American Railroads, Boeing
Arrplane Co. and subcontractors at a
developmental engineering  inspection
here last week,

Lt. Gen, Bernard A. Schriever, com-
nunder of the Air Research and De-
velopment Command, revealed that the
first fullv-equipped mobile Minuteman
tram will take to the rails in mid-1963
with “more than 100" of the difficult-
to-target ICBM launchers eventually
slated to roam about the countrv in
random patterns on two-week “cruises.”

Ilach train will be composed of 11 to
15 cars depending on the number of
missile cars carried. Launch control
center car 15 programed for up to five
missiles carried in a stronghack in
separate cars. A tvpical train will con-
sist of:

e Missile cars weighing 300,000 1b.
and measuring 8§88 ft. in length. Cars
are fully enclosed with a hinged roof
and  hydraulically operated leveling
devices, Plans are for the trains to lie
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on any of several hundred sidings in
various locations which will be bench:
marked for guidance accuracy. When
in position, preprogramed tapes with
target information will be fed into the
launch control svstem and a self-align-
g svstem, developed by Autonetics
Division of North American Aviation,
Inc,, will seck true north and orient
the Minuteman’s inertial guidance
system.  Hvdraulicallv-operated  jacks
are built into each missile car to ensure
that each car is stabilized in a level
attitude.

® Launch control center car housing

First Launch Date

First launch of a USAF-Boeine Min-
uteman shill is scheduled for December
although the lsunch now has slipped
past its original target date. Best esti- |
mate 15 that the first firing, still planned
for all three stages, will come in the
week between Christmas and New Year's
Day.

Additional sites for more squadrons of
AMinnteman hc'j.'l]m] the three squadrons I
of 50 missiles each now scheduled for
Malmstrom AFB, Mont. are being con-
sidered by the Air Force. A decision
has not been made, however, as to where
the installations will be made.

two identical operator consoles, both of
which must be sequenced before any
of the missiles are fired. These consoles
are entered through separate, locked
doors and although the launch panel
operators are sitting side-bv-side, they
are separated by a thick plate of bullet-
proof glass. Launch consoles are con-
nected m senies so that one man cannot
irc a mussile without the proper
switches being closed on the other
console. The train commander also
has a station in the launch control car
from which he can maintain  communi-
cations by several means including
UHF radie, single sideband transceivers
and other backup communications.
Direct communication is possible with
Strategic Air Command headquarters,
local headquarters and the aenal com-
mand posts SAC plans to keep in the
air.

® Power car, housing, in addition to
diesel generators, sufficient fuel to keep
the generators running throughout the
two-week crnise. The svstem is de-
sioned  so that anv two of the fve
eenerators will run all the svstem in the
train and one generator will supply
power for missile launching.

e Personnel cars, three for sleeping and
living quarters and one for a combina-
tion mess hall, recreation area and
ready room. Sufhcient food and water
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will be carried so that the train will
not need to be resupplied during the
time it is on-station or roaming about.
Slecping quarters also are provided for
the civilian railroad crew as well as
dining facilities. Not yet determined
is whether the military and civilian
crews will live as a unit or separately
while on duty. Train operating crew-
men probably will rotate each day or
be on board only when the unit is
scheduled to move to a new location.
e Engines and operating crews will be
supplied by the milroads. They will
not necessarily be apprised, for security
reasons, of the particular duty or
destination imrulw:zllj prior to reporting
for work. The Brotherhood of Railroad
Trainmen has pledged to the Assn. of
American Railroads and to the Air
IForce that labor disputes which may
arise in the future will? in no way atfect
crews operating Minuteman  tramns.
Railroad crews will receive standard
wages for Minuteman duty as well as
hours and working conditions on a par
or better than that for civilian duty.
Railroad officials claim that the mobile
Minuteman trains can be effectively
moved about over the roads without
interfering with regular passenger or
freight traffic and they foresee no diff-
culty whatever in their operation.

Reimbursement to the railroads will
be on a mileage basis when the trains
are under way and other costs will be
paid according to the terms of agree-
ments which are not yet completely
worked out,

Rolling Stock

New rolling stock will be constructed
bv American Machine and Foundry and
by American Car and Foundry, Ult-
mately, more than 1,000 new railroad
cars will be neceded for the 100-plus
trains planned.

Fully-armed and ready Minuteman
missiles will be carried in special cars
enclosed in strongbacks. A constant cn-
vironment for the missile and its guid-
ance system is assured by electric heat-
ing and ventilating systems integral with
the strongback, in addition to the fact
that the missile is carried in a hori-
zontal attitude enclosed within  the
car. When on an alert status, the roof
of the car will be opened and the ms-
sile and strongback erected to the ver-
tical. Just prior to hring, to assure
proper environment for propellant and
guidance for as long as possible, the
strongback will open petal-fashion 1n
two sections exposing the missile. Blast
deflectors built into the Aoor of the car
and lowered hyvdraulically will minim:ze
damage to the car and permit reuse
after rchtting at a depot.

Also carried aboard the train in the
rear of the last caris a 3 ton, 4 x4 truck
(Jeep) for the train commander’s use
and for local transportation. Part of
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the 15-man SAC crew will be com-
posed of a sccurity force which wall
patrol the surrounding area on the alert
for possible sabotage efforts. Gen,
Schriever, although not considenng it
impossible, considers sabotage unlikely
because of the remoteness of siding loca-
tions and the random movement pat-
tern of the trains. Boeing ofhcals
ointed out, however, that the strong-
Eﬂt‘l{:-; in which Minuteman will be car-
ried are for supporting the missile while
en route, providing it with a constant
environment and protecting it from the
clements. The casings are not planned
for armor against small arms hre or
other sabotage measures.

Possibility of damage to the other
cars in the train is slight, according to
Maj. Gen. O, J. Ritland, commander
of Ballistic Missile Division, but still
above the risk level commanders are
willing to take for peacetime or training
exercises, The first  developmental

launch from a missile car scheduled for
mid-1961 from Vandenberg AFB,

Earth Current
Communication System

Seattle—=Lt. Gen. Bernard A. Schriever
disclosed that, beginning with the fourth
Minuteman squadron in hardened, dis-
persed sites, an “earth current” system
will be emploved for communications
between control centers and remote mis-
sile silos,

First reported by Aviation Week
(AW May 18, 1959, p. 26), the system
features buried antennas which emit
and receive radio waves just like above-
sround installations. Vertically-polarized
radio waves are broadcast by the trans- |
mitter antenna which are refracted at
the earth’s surface. Waves which nor-
mally are comsidered as ground loss in
above-ground installations travel along
the earth-air interface and are received
| by buried antenna on the receiving end.

A Boeing Airplane Co. official said that
tests conducted have enabled signals of I
3 watts power to be received at 15 mi.
and 30 watt signals received at 150 mi.
Careful design of antennas results in
minimum attenuvation of signal strength

earth.

‘ Buried antennas arc said by Gen.
Schriever to be sabotage-proof and usc

of standard anti-jamming technigues

will render them jam proof. Cost of un-

due to passage of signals through the ‘

cute signals from blockhouse to missile

is said by Schriever to be $20,000 to |
|515+Uﬂﬂ per mile and since the hve
command centers, in a 50-missile com-

derground cables to pass alert and exe- ‘

plex, all must be able to launch each
missile, the cost of cabling is high. Esti-
mates are that the “earth current” com-
munications technique will save about
| $300,000 per missile.

Calif., will not see crews exposed un-
necessarily and firing will be conducted
from a remote blockhouse. Under war-
time conditions, however, Gen. Ritland
said, the slight risk caused by exposure
of the crew would have to be taken
since the command cars cannot be con-
sidered as safe as blockhouses.
Hazards of transporting fueled and
armed missiles over the rails and
through towns and in close proximity
to other rail equipment was likened by
Gen. Schriever as no more hazardous
than transporting gasoline tank cars.
Railroad officials expressed conhdence
in the fact that Minuteman trains would
present less of a danger to personncl
and equipment than do the thousands
of gasoline and chemical tank cars
moved daily throughout the nation.
Also on display at the enginecring
inspection was a model of a complete
mobile unit support base (MUSB), onc
similar to which will be built near thll
AFB, Utah. At the sprawling MUSB,
missiles will be armed with nucicar
warheads and loaded aboard missile cars
in their strongbacks, personnel and
messing cars will be resupplied, power
generators will be removed and replaced
by over-hauled units and other rolling
stock maintenance will be performed by
Air Force and civilian crews. Turn-
around time for the cars, except where
other than preventive maintenance 1s
performed, is estimated at 8 hr.

Discoverer XVIII

Capsule Recovered

Los Angeles—Discoverer XVIII re-
entrv capsule was recovered 400 mu.
northwest of Hawan in the third suc-
cessful air snatch by a USAF Fairchild
C-119, and the payload of 82 biomedi-
cal experiments 1s now being studied by
scientists at the USAF School of Avia-
tion Medicine at Brooks AFB, Tex.

The re-entry capsule was caught at an
altitude of 13,000 ft. on the frst pass.
Capt. Gene W, Jones who made the
successful catch was also the pilot ot
the C-119 that recovered Discoverer
XVII a month earlier.

The re-entrv capsule of Discoverer
XVIIT was returned to earth after the
Agena B spacccraft had remamed m
orbit for 75 hr. and completed 48
passes. Air Force Ballistic Missile Di-
vision Commander Maj. Gen. Osmond
]. Ritland called it “the most precise
and successful flight test of a Discovercr
vehicle to date.”

Evaluation of experimental results
will probably not be complete for at
least another three wecks. Discoverer
XVIII was not subject to the intense
solar flare radiation of Discoverer XVII
but it did penetrate the lower part of
the inner Van Allen belt at 1ts apogee
of 450 m.
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SAFI system installed on FAA Convairs will enable agency to check performance of every navigation aid in the nation at two-month inter-
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vals. System permits time-saving flights along predetermined grid paths with aircraft lown under autopilot control from magnetic tape.

System to Speed FAA Nav-Aid Inspection

By Philip J. Klass

Washington—New  Semi-Automatic
Flight Inspection (SAIT) system, which
will enable Federal Aviation Agency to
measure the accuracy of the nation’s
vast network of navigation aids with in-
creased precision and speed at all alti-
tudes, was accepted here last week by
the FAA.

New SAFD system is installed on
three FAA Convairs (C-131Es), and 1s
bemg installed on two others, which
will perform a navigation aid inspec-
tion mission that previously required 15
FAA aircraft. The agency is readying
plans to install SAFI svstems on one or
more of its Boeing KC-135 jets to
evaluate navigation aid g:erf:}rmnncc at
altitudes above 20,000 ft. System was
developed by Airborne Instruments Lab-

—

HEAVILY instrumented FAA Convairs, used for navigation aid inspection flights, each

oratory, a division of Cutler-Hammer.

Despite the smaller fleet of inspec-
tion aireraft, FAA hopes its five SAFI-
cquipped Convairs  eventually  will
permit inspection of the nation’s naviga-
tion aid network 1 as little as two
months, compared with the four
months now required.

An appreciation of the magnitude of
the I"AA's task in checking out the
nation’s navigation aids can be gained
from the fact that there now are more
than 800 omnirange (VOR) stations 1n
operation plus another 400 Tacans and
200 of the old civil distance measuring
equipments (DMEs). By 1965, FAA ex-
pects to be operating some 1,200 Vor-
taic stations (combination VOR and
Tacan).

The new AIL/FAA system largely au-
tomates the checkout procedure. Mag-

carry 11 VOR receivers, 11 Tacan and four DME sets, plus equipment for recording sta-
tion performance on magnetic tape in digital form.
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netic tapes prepared by the FAA's Aero-
nautical Center at Oklahoma City,
which electronically dehne the precise
flight path to be flown bv the instru-
mented Convairs and the stations to be
checked, are used to control aircraft
Aight through its automatic pilot.

Performance data on navigation aids
being checked during the tun 15 r1e-
corded in digital form on magnetic
tape aboard the aireraft. Following the
flight, these tapes are sent to the FAA
Oklahoma City facility where they will
be speedily analvzed and processed by
an  International Business Machine
Corp. IBM 704 computer. The use of
the computer not only greatly speeds
up the data reduction process but also
permits much more detailed analysis
of individual station errors than previ-
ously possible.

The traditional method of checking
VOR and Tacan stations required the
aircraft to orbit and fly radials to and
from the station while its bearing to the
station was visually determined by an
observer at the station using an optical
theodolite. Bevond ranges of aircraft
visibility, ground landmarks had to be
used to determine aircraft position rela-
tive to the station.

This old technique posed problems
of coordination between aircraft and
ground observer and was limited to
lower altitudes and favorable weather
conditions for visibility. Also, at higher
altitudes the use of landmarks for de-
termining aircraft position is increas-
ingly imprecise.

An added disadvantage of the previ-
ous methods was that the data was ob-
tamed 1n a form requiring considerable
manual effort and which did not lend
itself to the use of computer analysis.

With the new SAFI system, the use
of ground observers and visual sightings
on landmarks is completely elimmnated,
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permitting operational checks in all
kinds of weather and at anv altitude.

Aircraft position 15 precisely deter-
mined by means of distance measure-
ments to two ground Vortae, Tacan or
civil DME stations, one located along
the aircraft’s flight path and the other
approximately at right angles to it, Two
alternate ground stations are programed
into the flight tape in the event either
of the two primary stations should be in-
operative or otherwise unavailable.

The use of distance measuring cquip-
ment to determine aircraft slant range
to the ground stations is considered the
most accurate means of establishing air-
craft position short of setting up special
additional ground facilities just for this
purpose. The slant range (distance) to
the ground stations is measured by
Tacan equipments which have been
modified to minimize instromentation
CTTOrS.

In addition to these reference umits
used to determine aircraft position, each
of the FAA aircraft also 1s outhtted with
airtborne VOR, DME and Tacan re-
ceivers which also have been modihed
to minimize internal error so that the
measured deviatio . is largely an indica-
tion of ground station error. Each FAA
Convair carries 11 Tacan sets, 11 VOR
receivers and four civil DME sets. These
numbers of equipments mav later be ex-
panded to a maximum of 20 VORs and
23 Tacan sets, the latter replacing civil
DME sets as the old DME ground sta-

Hons are decommussioned.

Grid Inspection

The use of automatic flight- and data-
reduction techniques in SAFI will en-
able the FAA aircraft to fly a much
more efficient nationwide gnd pattern
in its navigation aid inspections instead
of flying a localized pattern around each
station as in the past.

The use of grid flight path enables
an FAA inspection aircraft to obtain
performance data on a large number of
stations in a single flight, with correla-
tion of data obtained on different Rights
bein rformed subsequently by the
I]E'.Mg '}:Elil computer. The grid flight
plan minimizes the unnecessary re-
dundant data formerlv obtained when
local station flight paths were emploved.

The grid lines which the aircratt flies
are separated by approximately 850 mu.
in most parts of the countrv except the
high density “‘golden triangle” (Boston-
Chicago-Washington) where the grid
line separation is 40 mi.

Using the grid flight plan, an FAA
Convair can check as many as 37 sta-
tions in a five-hour period which for-
merly required nearly 100 hr. of flight
time.

The IBM 704 is used to prepare the
individual inspection flight tapes. In
the process it determines which stations
will be within receiving range of the
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aircraft for its particular flight path
and altitude. The 704 then computes
the slant range (distance) from the
aircraft to four selected ground stations,
onc ahead of the aircraft, one behind,
one to its left and one to its right, as a
function of the aircraft’s movement
along its scheduled flight path.

Tﬁ& computer also calculates what
the aircraft’s bearing will be relative to
each VOR /Tacan station within receiv-
ing range at everv instant in 1ts inspec-
tion run. This is also recorded on the
flight tape and continuously compared
with actual VOR "Tacan bearing read-
ings obtained in flight. [f bearing
error exceeds certain limits, the FFAA
inspection crew is automatically alerted
in order to take speedy action to shut
down the ermmng station,

The flight tape also contains pre-re-
corded 1nformation on the operating
frequency of cach station along the
route which automatically tunes an ap-
propriate airborne equipment to the
desired frequency as it comes within
receiving range.

Bearing and distance measurements
ohtained from stations being inspected

are recorded simultancously on two tape

transports as protection against loss of
recorded data. Tapes subsequently are
returned to Oklahoma Citv for analysis
by the IBM 704, Measurements are
recorded everv half second during the
flight, corresponding to a distance of
0.03 mi. at an aircraft speed of 225 kt.

Also recorded on the airborne fight
log are periodic measurements of VOR
station polarization error, station signal
level, aircraft attitude and other supple-
mental data. All voice communications
between the flight crew and the moni-
tor console in the cabin also are re-
corded on magnetic tape.

Using the IBM 704, FAA will be
able to process and analyze tapes from
four of its inspection aircraft within an
eight-hour period. The results, printed
out bv a separate plotting device, show
in graphic form the bearing and dis-
tance measuring equipment accuracies
of each FAA station. The data also is
preserved on historical magnetic tapes
for future comparison with subsequent
flight inspection data to pinpoint dete-
riorating performance,

The SAVFI installation in each Con-
vair, including navigation receivers and
instrumentation, weighs about 5,000 Th,
The AIL contract, covering develop-
ment of the svstem and its installation
in the fve aircraft, totaled about 53
million.

FAA currently is studving feasibility
of developing similar semi-automatic
equipment and techniques for mspeet-
ing instrument approach facilities us-
ing terminal area Vortac stations in com-
bination with a small portable radar
heacon suitably placed so that the FAA
inspection aircraft can precisely deter-
mine its position during the final ap-
proach.

Swiss Delay Jet Fighter Selection

FEmmen, Switzerland—Swiss parlia-
ment expects to reach a final decision
m the drawn-out sclection of a new
fighter aircraft for the Swiss air force
“sometime during the first half of next
vear,” possiblv during its March ses-
5101,

Tentative schedule was announced
bv the Swiss militarv council earhier this
month, when, as expected, (AW Oct.
31, p. 28) the French Dassault Mirage
[TI-C and Swedish Saab |35-B—two re-
maining contenders for the Swiss order
for 100 aircraft valued at around $125
million—demonstrated their capabilities
to high military and government ofh-
cials. _

Both aircraft gave impressive proot
during the demonstration of their abil-
ity to fll the air force's major re-
quirements—relatively short takeoft and
landing distances and high altitude ca-
pabilities enabling them to operate
from the narrow Swiss military airstnps
in the mountains.

A Dassault brochure lists takeoft
distance of the Mirage IIT as 2,296 ft.,
landing distance with brake parachute
as 1,968 ft., although “in certain con-
ditions as little as about 1,640 ft. is
needed.” Without afterburner, thrust

of the Sneema Atar-9 engine is 13,200
Ib., but a rocket booster installed in the
rear section of the fuselage adds an
additional 3,500 1b.

Top :;Ewcd in level flight is listed as
Mach 2.15,

Draken requires between 1,640 and
1,968 ft. for takeoff and from 1,312
to 1,968 ft. for landing with brake para-
chute, according to Saab. Its speed 15
in the Mach 2-plus categorv. Its Rolls-
Rovee RB.146 engine also is in 13,200
Ib. thrust category without afterburner.

Sweden was regarded in a strong po-
sition to obtain the Swiss order. One
of the reasons behind this opinion 1s
that Sweden is readv to offer the Swiss
air force use of its military missile and
rocket ranges for the testing and train-
ing it would require if the Draken is
chosen.

France is not able to offer similar fa-
cilities, and Switzerland has none of its
own.

Another factor in the Draken’s favor
is the fact that both Sweden and
Switzerland have outwardly assumed a
“neutralist” mantle and both are mem-
bers of the European outer seven eco-
nomic community whereas France 15 a
member of the rival inner six,
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Tory lI-A Nuclear Ramjet Nears Testing

By Russell Hawkes

Mercury, Nev.—Testing of the Tory
[[-A expernimental nuclear ramjet engine
subsystems has begun here and first
run of the complete engine is expected
carly in January.

Tory 1I-A is the hrst nuclear reactor
designed to operate in conditions simi-
lar to those imposed on the reactor of
4 nuclear ramjet in flight, It will be
followed by Tory 11-C which will also
be a non-flving test deviee in the Na-
tional Aeronautics and Space Adminis
tration-Atomic  Encrev Commission
joint Project Pluto. Torv 11-C is ex-
pected to be very close in design to 2
flvable propulsion svstem, Unlike
Torv 1-A, its reactor control svstem
will be designed to meet the require-
ments of flight. If Project Pluto annunl
funding continues at the present level,
Tory 11-C testing should end in late
1962 (AW Aug. 8, p. 39), and the
project should end with it since no later
phases are planned.

Since USAF canceled Project Slam,
there 1s no existing militarv or civilian
requirement for a nuclear ramjet, How-
ever, funding has continued on the de-
velopment of terrain avoidance radar
and automatic navigation svstems vital
to an unmanned nuclear ramyet arcraft.
Project Pluto engines are theoretically
designed for Mach 3 flight at altitudes
between sea level and 1.000 ft,

Two reactors called Tory T1-Al and
A2 will be used in the present phase
of the project. Thev are similar in
design but the fuel elements are manu-
faztured by different techniques. Fle-
ments for -Al are made by General
[Flectric Aircraft Nuclear Propulsion
Department and those for -A2 are made
lw North American Aviation Atomics
International Division.  Flements for
Tory TI-C will be made by the Coors
Parcelain Co.

T T e e —————

Tory 1I-A reactor core is made up of
about 100,000 hollow, hexagonal fuel
clements made of a homogenized mix-
ture of enriched uraninm and bervllium
oxide. They arc fabricated bv General
lectrie Aircraft Nuclear Propulsion De-
partment at Dlvendale, Ohio. Each
fuel clement is about four inches long
and about a half inch in diameter. The
clements are stacked in  end-to-end
layers to a total length of 45 in. All
lavers are bound within hexagonal
matrices to prevent the lavers of fucl
clements from shifting about. Diameter
of the core 15 32 in. The front 10 in.
and the aft bwo inches of the core are
made of inert clements of pure bhervl:
lium oxide acting as neatron reflectors,
\ skeleton of unfucled elements pre-
vents dislocations and ensures agamst
bad load distribution. "

The air supply in the Torv test
bunker m arca 401 is designed to de-
liver 720 1b. of air per second at Mach
0.1, 360 psi. and 106017, \With the re-
actor operating at full power, the 120.-
000 Ib. of air stored at 3,600 psi. would
allow rans up to 90 sec. long. The pres-
sure differential between the inlet and
exit sides of the reactor exerts a pres.
sure of 100,000 1b. upon the core.
I'he core is braced aaginst this force by
1 omolvbdenwm  baseplate  suspended
from the cooler structure in the dif-
fuser by 72 nickel allov tension rods
at the corners of the hexagonal fucl
matrices. The shrond is also of high
temperature nickel alloy, Design max-
mum  temperature of the reactor is
1 300F. Tailpipe temperature is 1,950F
and  reactor power is 150  thermal
megawatts. The chance of damage by
thermal stresses is minimized by build-
ing the core of many small unattached
clements, -

To minimize costs, Torv II-A was
made as small as possible, Tory 11-C
will be a much larger reactor. To get
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TORY 11-A is the first nuclear reactor designed to operate in conditions similar to those that
would be imposed on the reactor of a nuclear ramjet in flight.
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critical mass with minimum size and
expenditure of fuel, Tory II-A was de-
signed with a two foot-thick graphite
neutron reflector around the core, The
reflector 1s split vertically to make it pos-
sible to install and remove the reactor
core; it contains cight reactor control
vianes, Rach vane 15 a row of boron
metal rods in the side of a solid graphite
cvlinder that can be rotated within the
eraphite shicld. Boron is a neutron
absorber and reduces the neutron Aux
in the core. The vanes can cram the
reactor within 0.5 see. TFour linear
Boron-steel control rods penetrating the
core are used for fast power changes and
are capable of scramming the reactor
within 0.2 sec. Vanes and rods are both
hvdranlically actuated.

Thrust will not be measured in the
Tory 11-A  tests. Marquardt  Corp.,
major ramjet contractor in the pro-
gram, designed the nozzle mainly to
keep pressure on the reactor core and to
prevent airflow from going SUPCrsonic in
the reactor. It is angled upward to
minimize ground contamination, The
purpose of the hrst tests is to demon-
strate the feasibility of using a reactor
to heat air for propulson and at the
same hime nse the air to cool the reac-
tor, The heat of the nuclear reaction is
transferred  direetly to the propulsive
Alow as the air passes through the small
holes in the fuel clements. The holes
make up about half the cross-sectional
area of the core.

The graphite reflector is cooled by
heavy water pumped through channcls
bored in the graphite. Heavy water is
a better nentron reflector than ordinary
water which is used to cool the nozzle.
After the 90 sec. power run, larze
blowers supply cooling air to dissipate
resicdual heat for about two hours after
the mmn,

USAF C-130s Airlift
Austrians to Congo

Wieshbaden—I'ive Lockheed C-130
turboprop transports of the Air Force's
322nd Air Division, which commanded
the maximum-cffort U, S, airlift to the
Congo last summer, were scheduled to
complete a mercy mission to the same
strife-torn country last week,

At United Nations request, the
C-130s  were airlifting 49 Austrian
medical technicians and 51 tons of sup-
plies to Goma. Austrians, representing
the 16th nationality to be flown to the
Congo by U. S. aircraft since the Congo
crisis began in June, raised the Air
Force's total airlift figure to 17.500
persons  and  seven million tons  of
cargo,
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STRANGE
"FISH”
UNDER

THE

POLAR ICE

CREATIVE ELECTRONICS FOR DEFENSE

Revolutionary RCA Magnetic Video Tape Recorder to
Speed Navigation Training of Submariners

Aboard the nuclear submarine Sea Dragon, the first
undersea magnetic video tape recorder will record
and store data on under-the-ice characteristics from
externally installed TV cameras. Upon return to
base the recorded information will be displayed for
the benefit of undersea service trainees,

The RCA undersea recorder is a marvel of compact
design (dimensions 20" x 207 x 100"), It nestles in

a torpedo rack, and represents a 60% space reduc-

tion over existing video tape equipment.

Among the exclusive RCA developments are: the
now famous “Tiros” satellite recorder; a radar sys-
tem designed to take the first pictures of a nose cone
re-entry vehicle; a unique tape cartridge completely
adaptable to any size recorder. For literature de-
scribing new RCA defense and commercial products
developments, write Defense Eleetronie Products,
Radio Corporation of America, Camden, N. J.

QOut of today's defense needs...tomorrow's electronic advances

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
®
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WHERE DOES BEYOND BEGIN? Today, the anﬁnhang’_es so fast there is no answer. At Martin-
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many fields are among those pushing beyond
mate that fosters advancement in the state of
n, write: N. M. Pagan, Director of Technical

and Scientific Staffing, Martin-Denver, P.O. Box 179G, nver, Colorado.
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Project Phoenix Aimed
At Cheaper Launches

Washington—Air  Force's  Project
Phoenix is aimed at making future
launchings of large space vehicles as
common and as reasonable in cost as
takeoffs of B-52 bombers,

The Phoenix studies (AW Dee. 5. p
=6) are an attempt to integrate the best
features of all phases of vehicle launch-
mg operations into a utilitarian ap-
proach that would be valid for at least
10 years.

ﬁmdupmmt of systems growing out
of the studies is expected to begin next
vear. Test launches would begin in
1964, and the systems would be OpeT-
ational by 1965.

Work now is being done by Acro-
space Corp., the Rand Corp., and Air
Research 1114:] Development Command's
Ballistic Missile Division. Initial recom-
mendations are expected to go to BMD
by the middle of next vear. Aerospace is
handling design work. Based on this,
Rand will conduct economic studies.

Phoenix work is being done simul-
tancously in Defense Department Ballis-
tic Missile Committee evaluations of
low-cost upper stages for space vehicles,

Emphasis in the Phoenix work cur-
rentlv 15 on the launching of satellites
and space probes. rather than missiles,
but the 1dxﬂnt.1 es would apply equally
to cither type of weapon system. USAF
has established a requirement for an
800,000-1b. booster in connection with
Phoenix, but the studies are much
broader than just development of a low-
cost booster. Aspects of the studies are:
o Missile launch complex design, in-
cluding new concepts in ground sup-
port equipment.
¢ Low vulnerability.

e Ouick reaction time.

e [xtended shelf life of booster com-
poncnts. Generally, Phoenix concepts
probably will be applicable to handling
of two-stage vchicles.

® Recoverable boosters.

¢ Flexibility, including the ability to
handle solid and liguid propellant rock-
ets. conventional or exotic fuels, and
boosters of varions sizes.

Nuclear Test Facility I

Washington—Team of Ralph M. Par-
soms and Thiokel Chemical Corp. was
selected last week by National Aero-
nautics and Space Administration to con-
duct a four-month design study for the

National Nuclear Rocket Development
Facility (AW Dec. 5, p. 37). Contract
in excess of S100,000 will be negotiated.
The study essentially is aimed at defin-
' ing test facility requirements and rec-
ommending a site.

R S
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® Fconomy—rehability and utility  at
minimum cost.

& Adaptability to vanous environmental
and geographic conditions.

e Utility resulting from rugged, un-
complicated, easily maintained and re-
paired vehicles and launch facilities,

The likelihood is that facilities result-
ing from Phoenix will be erected first at
Atlantic Missile Range launch sites and
later at the Pacific Missile Range. PMR
lists Phoenix among its scheduled range
programs.

One Phoenix scheme under study
calls for an off-shore, Texas tower tvpe
of lannching complex, consisting of one
central control station for each pair of

ads. Bolstering this approach are a num-

er of company studies, both funded
and unfunded, that also contemplate
water-based launchings (AW Dee. 12,
p. 69).

Bids Are Due Dec. 28
On Nimbus Integration

Washington—Bidders for the Nimbus
weather satellite svstems integration job
must submit proposals by Dec. 28 to
National Aeronautics and Space Admin-
istration’s Goddard Space ﬂwhf Cen-
ter.

Industry also 1s preparing proposals
for the Nimbus spacecraft. Systems in-
tegrator will be responsible for packag-
ing the stabilization, power and sensory
subsvstems in the spacecraft structure.
Bidders" conference on both projects
was held Nov. 28 at Goddard.

Nimbus component contracts al-
readv have been awarded to General
Electronics Laboratory, Inec., for 17
telemetry transmitters: Radio Corp. of
America, for desien and construction
of an clectrostatic television camera lab-
oratory maodel, and International Tele-
phone and Telegraph Corp., for a -
diometer.

Another Goddard contract expected
to be awarded within the next few
weeks is the orbiting geophysical obser-
vatorv  (OGO). Contenders for  this
modular spacecraft (AW Sept. 5. p. 26)
include Aerojet-General Corp., Bendix,
Convair, General Electric, Grumman,
Hughes, Lockheed., Radio Corp. of
America and Space Technology Labora-
tories.

News Digest

Atlas Able lunar orbiting pavload
launch failed Dec. 15 when the launch
vchicle exploded 68 sec. after liftoff and
fell in 70 ft. of water 8-12 mi. off Cape
Canaveral.

Convair-Astronautics will build three
experimental satellite pavloads under a
$1.9-milhon Advanced Research Proj-

ects Agency contract. The three piggy-

back payloads will be launched into
22,000-mi. orbits on Atlas Centanr test
fights starting in 1962,

Republic Aviation has moved the
annual August vacation period back to
Dec. 22-Jan. 9 for F-105 production
workers. Company said the move was
made to permit F-105 acceptances to
catch up with production.

Rep. Chet Holifield (D.-Calif.), who
who will become chairman of the Joint
Congressional Committee on  Atomic
Energy in the new Congress, charged
last week that Department of Defense is
blocking development of Project Pluto
as a nuclear ramjet engine for a low-
level supersonic missile.

Minneapolis-Honeywell has won
contract for first-phase in the develop-
ment of an intertial guidance svstem for
Dyna-Soar (AW Nov. 14, p. 23).
Honevwell's Aeronautical Division will
function as an associate prime contrac-
tor in the Dyna-Soar program under the
six-month contract.

American Rocket Society has asked
the U. 5. Court of Appeals to block the
recent action of Federal Communica-
tions Commission in denying petitions
of American Telephone & Ti]egmph
Co. and other common carriers who op-
]Oj'mr:-:l the granting of frequencies above

mc. to private microwave users
until the spectrum needs of commercial
communications satellites are estab-
lished,

Austrabia will place an initial order
for 30 Dassanlt Mirage I interceptors,
choosing the French Snecma  Atar
9-powered aircraft over the Lockheed
F-104 (AW Dec, 5, p. 23). Austraha
probably will build subsequent aircraft

under license, but mayv replace French
with U, S, avionic cquipment. Switzer-

hnﬂ also considering the airplane, has
been approached by Australia about
handling design changes in common,

United Aircraft Cerp. has acquired
15% interest in Ratier-Figeac, a French
company that has manufactured propel-
lers and components for the French
air force and NATO under license to
United's Hamilton Standard Division
for six years. Other Hamilton Standard
products mav be added to the com-
panv's lines later for sale in the Euro-
pean common market.

Army-Martin Pershing made its sec-
ond successful two-stage flight at the
Atlantic Missile Rdngegi*lst week, carry-
mg a Bendix mertial gmidance system
for the first time, Guidance was flown
for checkout only and did not control
the missile.
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Carriers Scramble to Fill Florida Seats

Jet competition into Florida from northern points
heavier than ever despite leveling off of market.

By Glenn Garrison

New York—Airlines serving the Florida market look forward to an excellent
Christmas holidav business, but their hngers are crossed as to whether
traffic over the entire winter scason will fill greatly expanded jet capacities

from the northeast and midwest,

Miami's growth as a travel market has shown signs of leveling off in the
face of competition from other jet-accessible travel areas (AW Oct. 3, p. 39).
Nevertheless, competition on many routes into Florida from northern pomnts
will be heavier than ever this vear, with jets now serving all the major cities.
Some airline officials believe that seats in anything but jets will be hard to

sell during the season,

Airlines will operate 434 million seat
miles mnto Florida from the northeast
this month, according to one airline
estimate—an mr_r{_.nﬂ of about 8% from
last December. From the midwest, the
estimated total 1s 361 million seat miles,
a increase of about 18%, according
to the estimate. Of the northeast ca-
pacity, about 50% will be in jets; the
percentage from the midwest will be
about 35% jet during December and
higher late in the scason. Seat-mile
totals for the rest of the winter season
certainly should not be relatively less
than the December estimates.

In the New York-Mianmi market, the
jct sitmation has at lcast temporanly
brought a marked change in the car-
riers’ relative positions. Fastern  Air
Lines, traditionally the heaviest operi-
tor on this route, will have fewer jet
seats this winter than either of its two
competitors, National Airlines and
Northeast Airlines. Northeast plans to
schedule the most jet seats of I’E{.’ three
airlines,

But when piston and Lockheed Elec-
tra turboprop schedules are included,
[lastern still will be way out in front in
volume of New York-Miami service.

Eastern, with a current jet flect of 11
[*ouglas DC-8s, has had to spread its
jcts to meet competition in many mar-
kets.

It also recently inaugurated jet
service to Mexico Citv, 2 111ir1-.1:l' it be-
lieves has great puttnhﬂ.

Increased Competition

[Florida faces increasing competition
from other tourist areas as the jets cut
travel times and begin to reshape travel
patterns around the world. Examples of
areas competing stronglv with Florida
as tounst markets are the Caribbean
and Puerto Rico.

Jet service to Florida from midwest-
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ern points will leap in veolume this
winter. Eastern and Delta will offer
more jet seats from Chicago and other
cities; Trans World Airlines will con-
tinuc to provide jet service from St
Louis; Capital Airlines will enter the
jet market with leased Boeing 7210s
from Pittsburgh and Cleveland, North-
west Onent *'airlinu plans are clouded
by an engineers’ strike, but if that is
settled soon the carrier will schedule
jcts from Chicago to Miam.

Market Outlook

Here is the outlook of seven airlines
which arc now presently serving the
Florida market:
e Capital is leasing two 710s from
United Air Lines and plins two daily
flights from Cleveland to Miami and
two daily flights from Pittshurgh to
Miami. The rll:rEI'"lfl_' will be ‘Je—pmul-
ger mixed configuration; two will op-
crate in mixed-class service and two as
night coach. From its three major Flor-
ida markets—Buffalo, Cleveland, and
Pittsburgh—and other Great Lakes area
points, Capital will offer 8§72 daily seats
in jets, Douglas DC-6Bs and a Vickers
Viscount turbo srop. The scat total is
up about 112 I]rnm last winter's peak,
but fights total 10 instead of 12. This
15 Capital's third season in the Florida
service,  The airline expects to do well
this season because it will have no jet
competition on its  Cleveland-Miami
and Pittsburgh-Miami runs. From Capi-
tal's point of view, Miami offers not
only a market in fll_":'!'ﬂf but a gateway
to the Caribbean from Capital's mid-
west points.
® Delta believes competibion in some
of its Florida markets will be strong ths
scason, but points ont that the situa-
tion 1s not new. Delta expects to be in
a good competitive position, having
been first with hoth DC-Ss and Convair

8805 from the midwest. As of next
month, Delta will be offering 1,001
daily jet seats to Miami in nine flights,
up from 595 jet seats in hve flights last
Januwarv. The 880s, in all-hrst-class 54-
scat confguration, will serve MNiamm
from Chicago and Cincinnati, Miami
will be served from Chicago and De-
troit by DC-8s carrving 119 seats in
mixed configuration. Including other
[lorida cities, Delta will be offering
1,842 scats in jet and piston aircraft, up
from 1,553 last Januarv. Delta feels it
will get its share of the Florida market
because of its jet position. What the
over-all market will be this scason, ac-
cording to Delta, depends on such fac-
tors as the weather and whether there
is an cconomic recession. In the past,
schedules sometimes have been cut back
when the traffic hasn't materialized, and
Delta will do this agam if it becomes
necessiarv. This s not expected, how-
CVer.

o [astern will be operating a normal
155 flights in and out of Niam this
scason to and from northern cities, up
24 Rights from last scason. The hgures
do not include extra sections. There
will be 15 jet flights a day in and out
of Miami to northermn points, including
New York, Chicago, Boston, Philadel-
phia and Detroit. Fastern's 115-pas-
senger DC-8s will be competing with
jcts on every route to Miami. Examples:
from New York, Fastern will schedule
345 daily jet seats against 516 seats by
National and 630 seats by Northeast.
IF'rom Chicago, Fastern’s daily jet scat
total will be 230 against 240 by North-
west (assuming its strike is settled in
time) and 560 seats by Delta. From
Detroit, Fastern’s 230 jet seats will
be matched by 238 Delta jet seats.
Fastern will be serving several Florida
points with jets this season: Tampa with
daily DC-8 flights, West Palm Beach
with the same. Including DC-7Bs and
Flectras as well as jets, Eastern plans
toy offer more than 10,000 scats a dav
m and out of Miami to northern points.
An extra dalv jet Right over the
coming holidays has been scheduled and
has been sold out. Bookings to Florida,
[Lastern reports, are up 10% fmmpm::l
with an increase of 100% for bookings
to Puerto Rico). FEastern, accepting 1
delay in DC-8 delivery in return for get
ting the more powerful JT4 engine, "nt
1 late start in the jet competition to
Florida. In New York-Miami service,
National scored by leasing Pan Ameri-
can 707-120s for the 1958-1959 winter
season, and Northeast leased 707-320s
from TWA the following winter.
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New Airput for Moscow

Modem concrete and glass terminal over 1,000-ft. long is under construction at the new Domodedovo Airport 25 mi. south of Moscow.
Terminal is designed to handle simultancously 14 transports as lurge as the Tu-114 and presumably will serve international trafhic now
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Passengers will board through covered walkways extending from two l:mﬂing hngers, Trafhc

pattern will not conflict with those at Moscow's present airports— Vnukovo, Sheremetyevo and Bykovo, Runways are nearly complete,
and Aeroflot training flights are scheduled to start soon at Domodedovo.

Eastern's first DC-8 service was inaug-
urated late last January, and last winter's
Hmk jet frequency was three daily
ights in each direction. This winter's
total of nine round-trip jet flights
and out of Miami docs not include
space in a thrice-weekly Braniff jet in-
terchange, which is expected to provide
106 seats.

e National's jet capacitv 1s up this sca-
som, but over-all capacity 15 down.
Total seats available this month from
kev northern citics to Florida, includ-
ing extra sections for the holidavs, 15
55,420; last December’s figure was 60.-

D:-E seats. Nationmal's peak winter daily
round-trip jet flights will total six. four
of which u.:II be New York-Miami, one
Philadelphia-Miami, and one New York-
Tampa. In addition, there will h-L q
daily interchange jet flight with Pana-
era. During the Iasl' peak season. Na-

tional ﬂpuﬂtu'[ four dailv New York-
Miami round trips with leased Pan
American 707-120s, carrving 115 seats
in mixed confguration. The carrer
got its hrst DC-8s last February, and
in Febroary and March inaugurated
DC-8 schedules for Philadelphia-Miami
angd New York-Tampa. The DC-8s, of
which National now has three, carry
101 coach and 28 first-class seats. Na-
tional has not leased jets this vear.

e Northeast, with six 880s leased from
General Dwvnamics, expects to operate
a substantial proportion of the jet serv-
ice between Miami and the northeast
this season, For Northeast, this tem-
porary edge in jet capacitv will provide
a “wonderful opportunitv” and may
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enable the airline to get into the black
m 1961, First-quarter 1961 results will
tell the tale, the airline feels. Last win-
ter, Northeast operated one daily round
trip with its leased 140-passenger 707-
320, but otherwise largely withdrew
from the New York-Miami market and
its heavy mmpctltmn This vear, with
the leased 320 still providing one daily
schedule, five 550 dailv round trips are
planned between New York and Miami.
lrnm all northern points to the east
coast of Florida, Northeast will Av 11
dailv 880 round trips, five DC-6B round
trips, and the 320 flight, for a total
of 1.581 seats in each direction, These
seats will be 76% jet. Last winter's
seat total was 976, The DC-6B sched-
ules will operate into other Florida
points than Miami, but mav be com-
pletely withdrawn from Florida by May
1. depending on how the traffic de-
velops. Northeast will be operating
from Boston, Philadelphia, New York
and Washington to Miami, Ft. Launder-
dale, I&El‘.mm*i]lt and Tampa. During
the December, 1959, through Apnl,
1960, period, Northeast’s Florida trafhc
was up 5% over the previous like period.
However, with December excluded, the
increase was 22.4%. This 15 because
the Eastern strike of December, 1958,

gave Northeast an abnormally high total,

so last December’s total showed a drop.
Last summer’s business was way down:
Julv off 32%, August off 229%. for ex-
ample. One reason: the recession start-
ing about Mayv “dried Miami out a
little.” But Northeast expects a good
season generallv this vear in Florida.

e Northwest feels it would be prema-
ture to announce any jet schedules until
the result of the strike is determined.
Timetables out before the strike began
called for a DC-8 Right beginning Dec.
15, Seattle-Chicago-Miami. Another
flight was to have been added in Janu
ary, Minneapolis/St. Paul-Chicago-Mi-
ami. Present schedules are three daily
Electras from Minneapolis/St. Paul to
Miami via Chicago. In January, Februan
and March of 1960, Northwest carried
about 69,000 passengers in and out of
["lorida, up from 59,412 for the previ-
ous like period. Northwest savs the
potential Florida season looks good on
the basis of telephoned requests Ffor
space, but of course its own results are
hard to predict because of the strike.

® Trans World Airlines will offer the
same daily St. Louis-Miami round trip
nonstop service in 707-120s, plus two
daily Super G round trips with stops,

'thlt it offered last season. In addition,
4 T07-320 will make a Kansas Citv-5¢t.

Imus Miami round trip on four peak
davs of the week beginning Jan. 10.
TWA has no jet competition on this
route and feels it will have no problem
flling the jets. THowever, TWA was
forced to discontinue the practice of
operating its Miami-St, Louis jet on to
Los Angeles with onlv a change of
flight number. Civil Aeronautics Board
requircd the airline to change planes
at St, Louis, which it now does as a
connecting flight to the West Coast.
IHE]llﬂlng the four-a-week 707-320 serv-

VA's round trip seats to Niam:
wiH rnhﬂ 300 first class and 446 coach.
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Chosen Instrument Urged on Space Routes

By L. L. Doty

Washington—Institution of a single
carrier, or chosen instrument, operation
to replace competition between U. S.
flag carners on low trafhic density inter-
national routes has been proposed by
United Research, Inc., in a report pre-
pared for the White House.

The report, which urges that inter-
national civil air operations continue
to be conducted on an economic rather
than political basis, proposes a traffic
volume formula as the determining
factor in judging how manv carriers
should serve a given route. In addition,
the report found that all-cargo carriers
make only a “modest contribution”
toward national defense and that
relatively few overseas routes have
sufficient potential to support an all-
cargo arrline during the next few vears.

The United Research report was
issued to coincide with the arrival last
week of the Civil Aeronautics Board
final decision in the Transpacific Route
Case at the White House. If the CAB
followed Examiner William Madden’s
recommendations that competition be
mcreased, the two documents will be in
sharp contrast, since United Research
takes strong issue with the examimer's
initial decision on grounds that traffic
in the Pacific area is not promising.

Coincidentally, the Awviation Secun-
ties Committee of the Investment Bank-
ers Assn. of Amernica recommended just
before issnance of the United Research
repart that the pros and cons of a return
to a chosen instrument policy in inter-
national air transportation be studied.
“It our international airlines are to
mect their foreign competition success-
fullv,” the report said, “it may be that
thev should complement each other's
services more rather than draining them-
selves in internecine conflict.”

Many of the committee’s recommen-
dation’s reflected points made in pre-
vious vears, but the chosen mstrument
one was a new clement.

Chances are strong that President
Iiisenhower will use the report as a
guide in approving or disapproving the
CAB decision in the Transpacihe Case,
but it is unlikely that it will play a
material role in presidential decisions in
other major areas of the world once
the Kennedy Administration moves
mto office,

Here are the highlights of the report:
® More than one U. S. carrier should
operate over a given route only when
the carriers can be expected to have
available a minimum of 116,000 Third
and Fourth Freedom passengers in both
directions or 58,000 in t:lr:ﬁ direction.
This standard applics to long-haul

upon, he said.

B-70 Mach 3 bomber.

must be a derivative of the B-70.

for very long.”

USAF Supersonic Transport Policy Outlined |

New York—Development of an economical Mach 3 transport is inevitable whether
the U. 5. or some other country is hArst to achieve this goal, Air Force Chief of
Staff Gen. Thomas DD. White told the American Ordnance Assn. here.

USAF has a lively interest in a national program to develop a supersonic transport
and stands ready to make available its existing capabilities and to contribute to this
program in the area of development management or any other way it can if called

Gen, White noted that some misunderstanding apparently exists on the USAF
position in this matter (AW Nov, 14, p. 21) and emphasized that the Air Force
does not contend that any commercial supersonic transport must be a modified

Gen. White said that only through a national supersonic transport program can
the U. 5. maintain is over-all leadership in aviation—"a leadership which is manda-
tory if the Air Force is to continue to be pre-eminent in aerospace power.” He
also noted that USAF cannot now justify the funding of such a supersonic transport
program on military grounds alone, but it can foresee several interesting military
applications for such an aircraft and would certainly “make good use of it if it
were available through a national program.”

“It has long been our conviction,” Gen. White said, “that the development |
of a Mach 3 bomber such as the B-70 would open the door to higher speeds and
performance by the civil aircraft of the future. This, however, should not be
construed to mean that the Air Force feels that a national supersonic transport

“There is no doubt that the experience and knowledge gained in the B-70 program
will reduce the total cost and effort of the supersonic commercial transport develop-
ment program.  Furthermore, unless the aireraft which is first developed under this
Program takes full ﬂd"-':lﬂt:]gﬂ of the advanced tﬂ:hnnlugy of the B-70 i terms of
speed and growth potential, it cannot in my opinion remain commercially competitive
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international routes only. Trafhe vol-
ume below this minmmum will not
support  adequate, economical and
profitable service by more than one
airline,

® Multiple designation of U. S. car-
riers does not adversely affect political
relations with foreign governments but
it does complicate the task of U. S.
negohators because of conflicts of car-
rier interests. In addition, multiple
designation becomes an issue in inter-
national relations when total capacity
offered by U. §. carriers may be drmin-
iné' trafhe from foreign cammers.

* No points in Europe or the Middle
Fast in addition to those now being
served by U. 8. carriers warrant more
than one carrier cither now or in the
future.

 Importance of London, Paris and Lis-
bon as gateways will be reduced when
Rome and Frankfurt receive direct serv-
ice as primary gateways. Traffic at and
through Lisbon alreadv falls below
minimum standards for competition he-
tween U. S. carners. gﬂﬂlpﬂﬁtil't‘
service by two U. S, carniers is not
justified at Madrid.

e Trafhe potential from Frankfurt will
provide only marginal support for com-
peting U, S, carriers if the German-
city becomes a primary gateway, and
suspension of one of the existing U, §.
carriers, “presumably  Trans Warld,"”
should be considered.

* Competition by two U. S. carriers at
London, Paris and Rome is now war-
ranted and will continue to be war-
ranted, but no second around-the-world
service in competition with that offered
by Pan Amernican is justified,

® Expansion of U. §. gateways to in-
clude major cities other than New York
should be treated as separate routes and
should be tested for the number of
carriers by the minimum traffic volume
formula.  All-cargo service of Seaboard
and Western Airlines “does not appear
to have caused appreciable competitive
harm to our carriers, but it should not
be subsidized or expanded to handle
additional types of traffic.”

® Trafhe density in the Pacific area,
even with substantial growth, will be
much less than in the Atlantic area,
and trathe from the U. S. East Coast
to the Far East over the polar route
does not warrant competitive service,
contrary to Madden's recommendation.
Pan American should not be awarded
access to East Coast coterminals on its
Central Pacific route, and Northwest
should neither be certificated into Cali-
tornia gatewavs for Central Pacific traf-
fic nor awarded a Central Pacific route.
However, if it is decided that North-
west should receive a Central Pacific
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route for reasons other than economic,
its present Portland-Seattle route to
Hawaii should be extended to Tokvo.
¢ Traffic is not sufficient to support an
extension of Trans World Airlines’
route, which now terminates at Bang-
kok, to Hong Kong and Tokvo. If, for
reasons other than economic, it is con-
cluded that a second around-the-world
service is necessary, TWA and North-
west should be joined at Hong Kong.

* Point-to-point competition in South
Amernica is excessive, but the report
urged that no action should be taken
to correct the situation pending a set-
tlement of the government's antitrust
suit against Pan American, Panagra and
W. R. Grace & Co.

» U, 5. airline service in South America
should consist of a single Fast Coast
carrier and a single West Coast carrier
competing with one another only at
Buenos Aires. “Such a pattern could
be achieved by resolution of the Panagra
control question, merger of Panagra's
and Braniff's routes and suspension of
Braniff's spur route into Rio de Janeiro
and Sao Paulo.”

In developing its standards for mul-
tiple designation, the United Research
group started on the assumption that
when “there is a more or less fixed pool
of trafhc along a route or series of
routes, the splitting of this available
traffic between two or more carriers has
the tendencv to reduce schedule fre-
quencies or load factors.” This, the re-
port found, reduces total revennes and
has an adverse effect on unit costs.

It stated that if, becanse of competi-
tron, a carrier cannot reach a reasonable
utilization of its ground personnel and
facilities to the point where it can casily
absorb  minimum  station costs, nnit
costs will grow.

United Research said that, at anv pre-
vailing level of rates and fares, a carrier
must achieve a certain minimum load
fictor in order to cover its aircraft op-
erating costs and a certin higher level
to cover 1its total operating costs. -
version of traffic by competition, the
report concluded, tends to reduce either
load tactors or number of scheduled
frequencies a carrier can operate. A
sharp drop in load Factors causes a
substantial revenue loss, which leaves a
carrier with little choice but to cut
schedules and thus raise umt costs and
lower utilization of personnel and fa-
cilities—and create a loss of traffic be-
cause of less attractive schedules.

The report admitted that minimum
standards for multiple designation could
discourage a single carrier from devel-
oping trathc above that standard for fear
of having another carrier placed along-
side 1t. On this point. the report said
that the proposed standard should not
be treated as an inflexible formula but
regarded as a basis on which CAB and
the President can exercise judgment.
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TWA Seeks Early 880 Deliveries;

Financing Program Nears Closing

Trans World Airlines was working
last week to get some of its Convair
8805 delivered and into service by
Christmas. If obstacles are cleared the
alirplanes probably will go in as extra
sections and not scheduled Eightﬁ,

TWA's one 8580 on hand, which has
been used in its training program, was
being painted at the TWA overhaul
base in Kansas City prior to placing it
on the line. At least two or three air-
planes at Convair's plant at San Diego,
could be ready ftor delivery quickly.

Initial Service

Routes likely to get 880 service first
include New York-Chicago and Chi-
cago-West Coast, points where United
Air Lines and American Airlines have
been poshing jet service. Another serv-
e likely 15 New York-Phoenix where
the season 15 beginning and where
Amencan has begun to operate Boeing
720 service. Davton-Chicago and the
West Coast 15 another possible route.
Scheduled service will not begin until
January,

Closing of the TWA financing pro-
gram 1s scheduled for Dec. 31 but mun
be moved up to Dec. 29. There 15
still some possibility of a last minute
hitch, but since Howard Hughes' sig-
natures are on letters of intent, this de-
velopment is not likely. Convair is not
expected o raise unnecessary questions
on paviment for charges incurred by the
long delwvery  delay (ANV Dee. 12,

p. 29),

E;

- 7

Buftres_ﬁes Suppr Roof u TWA's- Idlewild Terminal

The lenders in the Dillon, Read plan
which Hughes offered to accept will
choose two trustees on the basis of par-
ticipation in the loans. Since 590 mil-
lion of the total of $165 million long
term debt contemplated will be pro-
vided by Equitable Life Assurance Co.
and Metropolitan Life Insurance Co.,
their influence could be great in the
selection.

Balance of the long term debt—575
million—will be provided by a group of
banks headed by Irving Trust Co., and
in order of participation after Irving
Trust, Bank of America, National Trust
and Savings Assn., Bankers Trust Co.,
Mellon National Bank and Trust Co.,
Morgan Guaranty Trust Co., First Na-
tional Bank of Boston, Security First
National Bank of Los Angeles, the Cali-
formia Bank and the National Bank of
Commerce of Houston.

Debentures Offered

In addition, TWA will offer $100
nullion of subordmated income deben-
tures with warrants to its stockholders
with Hughes Tool Co. purchasing not
only its pro mata portion of 578§ million,
but also enough of the debentures not
tiken up to provide TYWA at least S100
milhion,

Chne of the first steps expected will
be a reshutfling of TYWA's board, after
which a new president 1s expected to
be chosen. ‘The proposed merger with
Northeast has heen extended until Dec,
31 and might be extended further.

.:.._':'_-_.— =

Concrete roof of Trans World Airlines’ new passenger terminal at New York International
Airport weighs 11 million lb. and is supported by four buttresses. Terminal is expected
to accommodate 785,000 passengers during 1962, its first vear of operation, and 1.1 million
passengers by 1970, A walkway will connect terminal building with a starshaped building
equipped with seven gates for simultancous accommodation of seven aircraft,
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MAXIMUM capacity of Sikorsky's twin-turboshaft S-61L is 28 passengers.

In this configuration, helicopter’s cargo space totals 116

cu. ft., split between a removable baggage pod and two side-by-side bins in the aft right fuselage.

Sikorsky Rolls Out First Airline S-61

By David H. Hoffman

Stratford, Conn.—Sikorsky's twin-tur-
bine S-61L, a 25 to 28-passenger heli-
copter pur-‘:hased by Los Angeles Air-
wavs and Chicago HL]IDDFtLl’ Airwavs,
should enter airline service shortly after
it earns full certification in prthhﬂr
of next year, the manufacturer reported
last week.

[f Sikorsky's timetable unfolds on
schedule, the first S-61L will be de-
livered to Los Angeles Airways in May
or June of 1961 with prmmunal CeT-
tification. Both carriers plan to inaugu-
rate S-61L schedules next fall.

To date, Los Angeles has ordered five
of the 18,700 1b. gross weight helicop-
ters and Chicago has ordered four.
Basic price of the aircraft, which in-
cludes its two General Electric T58-8
turboshaft engines, is listed at $650,000
by Sikorsky.

Flown here last week in its first pub-
lic preview, the S-61L mmrpnratt:s a
lockout device that enables its pilot
to check hydraulic, servo, electrical,
communications and other systems
without engaging the helicopter’s rotor.
This is accomplished by linking the
lett engine’s turboshaft to the accessory
section of the aircraft’s main gear box.
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Because the pay of helicopter airhne
pilots usually is based upon rotor time,
and because only the I::IP engine of the
S-61L need be started to work through
preliminary checklists, the dISL‘I'IgthII%
feature 15 expected to earn substantia
savings for future operators,

Aarcratt delivered to Los Angeles
Airways will carrv removable baggage

pods, an innovation for helicopters de-
mgm:d by Clarence M. Belinn, presi-
dent of the airline. Located just aft

Sikorsky S-61L Data

.......................... 18,700 Ib.
........................... 9,270 Ib.
........................... 9,430 Ib.

LRl wWEIghE svsicassnann eniseER
Empty welght . coiciiiiviniie v s i
BL) 1 PR
FOEL Capmtily . o cnnnpssamina s e
Main rotor diameter .................
ictelape Jempth oo iisssneaa
Overall Jempth .. ciiiiiiisnases s
I BREIVRE i aitiein s waare b o i b8

......................... 1,600 fpm.

of the cockpit at the base of the fuse-
lage, the drawer-like pod can carry
about 1,200 Ib. of baggage or about 15
simtcases 1n mixed assortment (AW
Oct. 3, p. 82).

Carts fm conveving the pods to the
terminal after they have been rolled out
of and off the aircraft now are being
fabricated at the Sikorsky plant here.

The four aircraft slated fﬂr Chicago
operation will not contain the pod fea-
ture. John S. CGleason, Jr., pr{:sidr:nl:

........................ 58 ft. 11 in.
....................... 72 ft. 8.5 in.

................ Two General Electric
T58-8 turboshaft engines developing a maximum of 1,250 shp. and

having a normal power rating of 1,050 shp.

l Maximum speed at sea level at average gross weight. .. .. .. ... ... ..... 147 mph.
Average cruise speed at sea level .. ... ..

Best rate of climb at sea level .........

Range with full fuel load .............
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of the airline, has said that his 5-61Ls
will be vsed exclusively for passenger
SCTVICE.

Designed specifically for airline use
(most other helicopters in commercial
service represent outgrowths of military
pro;ects), the S-61L, in its several con-
higurations, also incorporates:

* Fore and aft doors to enable simul-
tancous loading and unloading of pas-
sengers and cargo. lorward door 1s
50-n. wide, used primarily for freight
and located just under twin jet intakes
on top of fusclagt. Aft door has bult-m
airstair that free-falls open and retracts
with the mid of power stored in a spring
motor.

® Movable cabin bulkhead that adjusts
the size of cargo and passenger com-
partments to take full advantage of
available loads. The fully upholstered
bulkhead, which fits from ceiling to
floor and from wall to wall, contains
a door to link the two compartments in
flight.

e Large hold under cockpit to house
clectronic and communications gear.
An external door permits easy entry for
maintenance purposes.

e Soundproof interior offering an in-
flight noisc level about 50% less than
the comparable level in the piston-en-
gine Sikorsky 5-38 operated by Chi-
cago Helicopter Airways,

Speed range of the S-61L on one en-
gine is from 40 to 100 kt. Although
the helicopter cannot hover on single
engine, it can maintain a positive rate
of climb at average gross weights if
airspeed is kept above 60 to 65 kt.

Potential Growth

Growth pt.}'ftul:[-.i] of the S-61L i1s 1l-
lustrated by its maxnmum structural de-

sign weight of 20,500 Ib.—a weight

1,800 1b. greater than the one at which
the helicopter first will be certificated.
The 20,500-1b. figure, therefore, marks
the ultimate gross weight the aircraft
can operate at without undergoing an-
other costlv round of airframe stress
testing.

A Navv version of the 5-61L, the
HSS- 2 anti-submarine warfare helicop-
ter (AW Nov, 7, p. 19), already has
logged 1,400 hr. in test and demon-
stration flights. According to Sikorsky,
the HSS-2 has been pushed well beyond
its 155 mph. maximum design speed
without mishap and has satisfactorily
demonstrated its capability to perform
its design mission: a_ 4 hr. ASW patrol
carrving both scarch gear and attack
WEAPONS.

Although the T18S-2 has an amphib-
ious hull and side pontoons, the S-61Ls
ordered by Chicago and Los Angeles
will be limited to land operations. With
over-land route structures, the two car-
riers elected to save the extra cost of
the amphibious version of the 5-61L.
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(Quesada Blasts AOPA and ALPA
During FAA Report to Congress

Washington—The Federal Awiation
Agency Administrator E. R, Quesada
accused Aircraft Owners and Pilots
Assn. and Air Lines Pilots Assn, last
week  of attempting to  undermine
Federal Aviation Agency's safety rules
and enforcement during a farewell ap-
pearance before a House Commerce
subcommittee report on FAA's two-
vear existence.

In his two-hour, 47-page testimony,
Quesada told the subcommittee, headed
by Rep. John Bell Williams I[D Miss.),
that when he became administrator of
the newlyv-created agency on Nov, 1,
1958, I was by no means naive as to
the past history of the AOPA as a
self-serving group. But 1 must admit
I was not hullv prepared for the in-
tensity of their mvective or for the
imaginative  and  sometimes  devious
methods they emplov.,” He will leave
the FAA post Jan. 20 when President
Fisecnhower leaves the White House.

Declaring  that he refused to be
“intimidated” or allow FAA personnel
to be intimidated, Quesada presented
a case-bv-case list of AOPA and ALPA
attacks on IFAA and urged the sub-
committee to continue to nsist on cf-
fective admunistration for air satety.

The tvpe of pressure “widely em-
ploved”™ against |"'h":.. Quesada said,
follows this pattern: “First, attack the
rule. If our action is not in accord with
the desires of the pressurc group, it is
termed  Carbitrany” and upn{l.t:m
Sccond, attack the procedure.  When
the wisdom of the action 15 so clear
that it cannot be successfully attacked,
the procedure by which the action 1s
taken is deseribed as ‘unfair’ or ‘unjust.
Third, attack the agency. Assuming the
procedure 15 above reproach, they at-
tack the agenev itself. The agency is
characterized as a  ‘dictatorship.’
IF'ourth, attack the man. When the
agency  withstands  this  attack, thev
attack the administrator. His resigna-
tion 15 publicly demanded. or com-
muntcations are addressed to the Presi-
dent calling for his dismissal.”

[He challenged AOFPA to test the
validity of its accusations that FAA 15
1 “police state” and a “reign of terror’
in the courts of the land, commenting
that the association was financially able
to do this with 1ts annual mcomc
“conservatively estimated to be i ex-
cess of §1 million.” Quesada said that
frequently AOPA attributes “dark in-
tentions” to FAA, tells its pilot mem-
bers the agency is about to “harm them
irrevocably” and then takes credit for
defeating self-generated proposals which
existed only in their imagination. He

noted that J“LDP:‘& officers are neither
clected by “or in any way controlled
by the mcmlmrslnp of over 80,000
pilots,

anda was critical of ALPA for
its opposition to FAA's 60-vear age
limitation on airline pilots and its un-
successful refusal to allow cockpit space
for FAA in-flight inspectors. “"We had
no intention of abandoning our inspec-
tion duties under the Federal Aviation
Act at the whim of ALPA,” he com-
mented. Quesada noted that all of the
court decisions that have been handed
down so far in two cases involving pilot
age have supported FAA's 60-vear
hmit, ALPA has appealed one case
to the U. S, Court of Appeals.

Examiner Proposes
Short Coach Flights

Washington—1. 5. Civil Aeronautics
Board Examuner Paul N. Pteiffer
termed coach service economically feas-
ibhle in short haul markets last week and
proposcd that minnmum service stand-
ards be set in short-haul markets serving
New York.

In his initial deasion in the New
York Short-Haul Coach Investization,
Pfeiffer said that short-haul ED:'lEﬁ SETV-
ice 15 used by passengers n approxi-
mately the same proportion as it 1s
offercd.

He said such  service  conducted
with Donglas DC-6, DC-6B and Lock-
heed 1049C equipment can be oper-
ated as proftably and, 1 some In-
stances, more prohtably than first-class
service 1n short-haul markets.

His recommendations called for the
inauguration of a New York-Washing-
ton no-reservation, economy service by
American, Northeast, National and
Eastern within 90 davs of the Board's
final decision in the case. He urged
that, if at least onc of these carners
has not instituted the service within
that time, that Alleghenv Airlines be
granted an exemption lifting its onc-
l-tnp restriction so it may conduct the
SeTVICe On a one-vear L'-:l::l{.nm{ntal basis.

He proposed this standard as a means
of ensuring mimmum adequate coach
service in all short-haul markets: short-
haul markets should be provided with
a minimum of two daily coach flights
in each direction, one during the mom-
ing commuter period, which he dt:ﬁﬂ:.d
as between 7:00 a.m. and 10:00 a. m,,
and the other between evenming com-
muter hours—4:00-7:00 p.m. Plafter
said this service would permit round-
trip commuting 1n one day.
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*MNo operations this month.
Compiled by Aviation Week fram airline reports te the Civil Aeronautics Board.

' Revenue
Revenue Passengers Load U. 5. Mail
Passengers Miles Factor Ton-Miles
| (000) o
e = S | ] e
DOMESTIC TRUNK
American 499,672 | 556,199 65 9 |, 775,581 |
Braniff. 194,484 4,434 | 59.8 472,453 |
Capital. . 310,994 125,674 541 567,458
Continental 116,421 | 75,504 | 50.2 238,561 |
Delta 295,503 | 156,965 58.6 499 4625
Eastern 626,402 310,135 48 81 1,312,318 |
Mational . ... 123,178 70,233 47 2 298, 847
Mertheast 123,502 | 40,901 47 . 3 122 153 |
Northwest .. .. 152,303 | 103,145 50.9 540,945 |
Trans World. . . . .. 428,304 378,332 &4 2 |, 446,793
LI i 713,288 | 516,480 | 65.6 3,414,887
Western . . 133,493 7a,438 | 57.4 289,604 |
INTERNATIONAL '
American. .. . ... ... ... &, 7%3 | 48,717 41.4 13,208
Braniff . . 5,550 11,223 55.1 42,420
Caribbean Atlantic 26,282 1,800 | 61.7 2,007
Delta. . . 1,54% 2,071 | 33.4 1,829
Eastern. ... ... ..000cvunes 35,881 54,080 47 86 133,187
Mackey . . . 5,514 1,814 | 51.9
Mafianal 3,150 2, 752 70.2 1,249
Northwest. . .............. 13,399 21,209 | 50.8 1,254,584
Pan American
Alaska. . 4,950 5,377 49.0 35,021
Atlantic_ e g 145,178 195,034 59.7 2,424,000
Lotin America. . ... ... 82,069 94,22 55.8 434 198
Pacific. 40,242 156,504 70.5 2,634,870
Panagra . . . 10,068 V7,275 - A | Be,250
Resort®. . b A e . BT,
Trans Caribbean..... . ..... 9.679 15,005 B2.8 R
Trans Werld ., . . ........... 37,672 | 117,327 63.3 1,540,430
L e e P 16,074 | 39,932 &7 .1 289,337
Weshern. .. .. ...co0cinvus 3,336 5,188 46 .7 9,493
LOCAL SERVICE
Allegheny .. ... 66,934 13,653 42.0 18,118
Bonanza. . ...... 24,258 5,991 44 & 7,138
Central,.........ccnviiuns 15,193 3,063 41.7 8,491
Frontier. . 29,955 8,067 40.9 28,914
Lake Central. . . . _. 20,297 3,272 40 .8 6,272
Mohawk. . ... 60, 4461 12,2649 47 .0 19,450
North Central. . .. .. 85,505 14,932 | 45.23 39,261
Ozark. .. ... .. 54 303 2. 672 44 3 18,764
Pacific!_ . . . ! &4
Piedmont. ... ...... 42,211 8,841 47 & 14,183
Southarn', i
Trans-Texas®, . ......
West Coast. . . .. 31,739 7,674 43.40 15,120
HAWAIIAN LINES
Aleha......... 26,539 3,721 53.1 3,059
Hawaiian . , 38,112 7,698 £8.9 4. 106
CARGO LINES
AAXICO? ...... kol A STy ;
Aerovias Sud Americanal.. . -y ST A = i A e
Flying Tiger 2,712 15,386 70.1 35,922
Riddle—Domastic , : 19,811
Owverseas . . . ..... \ did | i 5,092
Seaboard & Weslern, ... .. 1,749 4,943 100.0 945,353
Slick. 3,870 24,932 | 100.0 g e
_ HELICOPTER LIMNES
Chicago Helicopter, . ...... 29,756 498 49 .0 1,198
Los Angeles Alrways. . . ... 2,73 | ¥7 .4 54 .5 5,105
New York Alrways. . . ..... 13,795 2912 55.1 1,567
ALASKA LINES
Alaska Airlines. . . ......, ; F.,434 a,711 52.2 &3,785
Aloska Coastal. . . ., .. .... 4,249 431 56.0 4 208
Cordova. . .. ........ 1,348 205 4.7 3,871
BHRRY o s : s 2 g i | e el 55
NMarthern Consclidated. . . . 1,840 542 28 .4 43 A48
Pacific Moerthern. . ... ...... g,276 8,871 44 . 4 152,232
Reeve Aleutian. . . 1,173 1,084 ar. 4 53,171
Western Alaska. . . ........ 414 23 59.0 741
Wien Aloska. .. ... 2,362 568 31.3 44 097
Avalon Air Transport. ...... 31,774 241 63.5 455

Aitline Traffic—October, 1960

Express
Ton-Miles

1,144,642
134,201
352,558
138,949
351,773
644,609

62,548
51,216
324,484
B43, 589

1,049, 88

114,161

3,571

Freight
Ton-Milaes

10,905,306 | 67,158,951 |

496 567
245, 563
587,432
1,320,813
2,196,440
442 380
229 824
1,5764,55]
4,253,333
7,401,184
348,250

314,573
104,490
&, 583
27,078
380,738
4,169
B,844
235,340

201,084

5,250,002 |
| 14,937,696

4,748,890
3,901,180
526,239
506,983
1,907,985

166,472
21,845

53,920
11,110
18,202
67,113
21,460
51,427
39,207

 27.636
22,733

5,744
225,855

11,640,766
3,058,188
447,368
3,288,80%
2,200,522

516

437,203
3,448
48,927

48,896
419,892
f3,833
1,158
71,033

s

' Extensions granted due in destruction of records by fire.
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Total

Revenue
Ton-Miles

10,158,318
13,502, 888
8,201,950
17,254,472
34,056,458

7,779,361
4,311,004 |
12,446,774
42,826,009
64,394,961 |
7,806,353

1,028,612
1,339,628
175,908
260,350
5,540,958
180,627

318,474 |

4,471,820

793,100
28,037,781

22,701,837
2,489,585

1,770,994
15,766,966

4,527,264
574,512

1,412, 448
597,158 |
326,176 |
BB&,221 |
340, 632

1,232,154

1,592,238

1,014 177

§99 607
776,235

322,932
846,143

Owver-all

Revenue
Load
Faclar %5

56
a7
49
41
49
39
37
41
47
51
56
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13,275,937
3,122,792 |

472,490 |
4,958,332
4 693,759

48,768
16,977
30,785

1,382,290
53,968
74,300

174,951 |

1,553,411
248,011
4,068
194,433

23,809 |
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First aircraft to land at new Lima-Callao Intemnational Airport was this Panagra Douglas DC-8 en ronte from New York to Buenos
Aires. The 618-acre $8-million airport. which replaces Limatambo Airport, was inaugurated Oct. 29.  Activation was delayed until
construction of a two-mile double-lane access highway and a fourlane bridge over the Rimac River were completed.

New Lima-Callao Airport Designed for Jet Traffic

Located gbout 6 mi. from the business center of Lima, the airport lies just a few feet above sea level north of the port of Callao. Cargo
building will serve as temporary passenger building until new terminal is completed next year. Jet traffic approaches the airport from the sea,
eliminating noise problem. Rumway is equipped with ILS and latest lighting aids.

| ¥ = e =) DAY NG \|
| | P _._;:_.::-:,.- ]r S |
; . -’“'F-r'.:_'.. e ; LH"-:-“ — -
I S

|

L —_— -
Main runway is 11,504 ft. long, 147.6 ft. wide, laid out on magnetic headings of 327-147 deg.  Runway is equipped with highspeed turn-
offs to accelerate traffic flow. Also, 18,358 ft. of taxiways have been laid and ample roo.n exists for construction of parallel strips.
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powering the Navy's McDof

TURBOJETS
F4H PHANTOM I

The J79 is furnishing
power for ithe world's

fighest and fastest
flying fers.

MRC e:p&riem:a in the design and manufacture of bear-

ings used in General Electric jet engines, beginning 19 years
ago with I-A, America’s first jet engine, extends through the

powerful Mach 2 J79.

In 1941, when General Electric produced America’s
first jet engine, MRC was prepared by 43 years ex-
perience to recommend and produce bearings for it.

Since then, continuing progress has enabled MRC to
meet problems created by the further development of
et engines.

| MRC Bearings have been used in many jet-engine
models made by General Electric —including the
latest, the J79.

= Consult OUR Engineering Department
on YOUR Bearing Problems

BALL AND ROLLER

48

Fairchild Write-down
Includes Unsold F-27s

I"airchild Engine & Airplane Corp.’s
latest inventory write-down of $5,500,-
000 includes four completed but unsold
I-27s now parked on the ramp at Hag-
erstown, Md., and six others, also un-
sold, i various states of completion.

Fairchild will commit no more lots
to production until these airplanes are
sold and until there are indications
future lots can be sold prohtably. Sales
imterest 15 reported in the unnplftul
airplanes, primarily by corporate cus-
tomers (AW QOct. 24, p. 27).

The write-off, taken in the third
quarter, plus an operating loss of $1.3
million for the vear to date, gave Fair-
child a nine-month total loss of $6.8
million on sales of 565,501,000, Sales
for the same period last vear were $86,-
217,000 and a net profit of $728,000
or 24 cents a share was reported.

[Fairchild reports it has ample spares
mventory for F-27 operators and s
maintaining 1ts existing service organi-
zation. Certification of the airplane at
a higher gross weight of 35,500 lb, is
ncar completion and a new Walter
Kiddeé nose wheel steering svstem will
be available.

Washington Helicopter
Network to Be Studied

Washington—Civil Acronautics Board
will investigate the nced for scheduled
helicopter operations  between Wash-
ington and the threc airports serving it,
reversing a long-standing ban  against
e,mm{l:_rm{m of L"l..|'H]I[1II'I"-’ scheduled
helicopter service.

The case will be limited to the ques-
tion of service between National Air-
port, Dulles International Airport and
I'riendship Airport and a point or
points in Washington. This excludes
constderation of service between Wash-
mgton suburbs and the downtown area,

The Board has refused for several
vears to consider expanding the ex-
periment in helicopter operation now
being conducted v New York Air-
wavs, Chicago Hulifn[}tu Airways and
Los ".HUL]E'-. Airwavs. Basic reason is
the cnntmmnﬂ heavv requirement for
subsidy, which ran more than $4 mil-
lion last vear for the three carners.
Congress has been pressing the CAB
to reduce airline subsidies.

Now the Board savs it will consider
helicopter service here because Wash-
megton ranked third m fhight depar-
tures and fourth in passenger boardings
among U. 5. cities in 1959, CAB also
noted that of the number of other
applications on file, none nvolves a
city served by three airports.

Federal Aviation Agency expects to
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complete the new Dulles International
Atrport in Virginia next vear, adding a
third airport to the two through which
Washington currentlv s served—Na-
tional ."!.ir]}{ut and Baltimore’s Friend-
ship Airport, Dulles is 23 air miles and
27 miles by highway from downtown
Washington, and it 15 46 air miles and
50 road miles from Friendship. Na-
tional 1s close to the downtown area,
Authoritv to operate scheduled heli-
copter service in the Washington area
has been requested by the Baltimore &
Annapolis Railroad Co., the Marvland
Co., Henry M. Bliss, Fﬂgmn Helicop-
ter Services, Inc., the Rumson Co.,
Chesapeake & Potomuac Airways, Inc..
. 'C. Transit Svstem, Inc., and New
York Airwavs, Inc. These and anv other

apphications will be heard in a single

CASC.

TWA’s 1649A Cargo
Conversions Total 12

Los Angeles—Six  more Lockheed
1649A Super Constellations will be con-
verted to all-cargo service for Trans
World Airlines by Lockheed Aircraft
Service for 51.7 million, making a total
of 12 of the conversions ordered In
TWA. '

Work 1s nearing completion on the
first six and will start on the new group

by the end of the month. Converted
aircraft have stronger structure to in-
Crease  maximum hmllnﬂ weight and
thereby increase the PII"..].{H{] weight
hmit. Three Super Constellations in
the new order will be given weather
radar installations. TWA claims the
converted aircraft will be the world's
longest range all-cargo aircraft.

Use of Word ‘Jet’
Curbed in Advertising

Washington—Air Trafiic Conference
issued new voluntary advertising regula-
regulations for member airlines.

Chief among the new rules is clarifi-
cation of turbine-powered aircraft han-
dling in advertisements and the use of
the term “jet.” Jet will be used only
when describing turhojet aircraft. In
describing turboprop transports, air-
lines will use turboprop, jet prop or
prop jet. In advertising involving turbo-
props, airlines will make clear by draw-
ing propellers or traces of propellers that
the aircraft is powered by turboprop
engines, not turbojets.

Airlines also agreed not to advertise
flight time which 1s less than the time
shown in its published schedules and
not to advertise a lower fare structure
than its ofhcially fled tanffs. The new
regulations will become cftective Jan, 1

Now—fly Ethiopian Airlines to and across Africa. £th
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Fly from Addis Ababa Tuesda

Return flights Wednesday
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v afternoons for Ghana and Liberia.
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How Hamilton Standard
factory overhaul cuts these

iImportant maintenance costs

SPECIALIZED

1. PERSONNEL TRAINING EXPENSE. Many of today's aircraft components
demand scrupulous engineering service which ean be costly to vou in man-
power and training. At Hamilton Standard, nearly 500 thoroughly trained
technicians and engineers concentrate exclusively on overhaul, For 42 years,
the company has specialized in re-conditioning such components for virtually
every LU.S. commercial transport . . . a wide range of military fighters,
bombers, transports . , . and private and executive aireraft. Examples:

@ Jet fuel controls ® Propellers—blades, controls,
® Air-conditioning systems and gear boxes
components ® Actuators
® Pressurization systems and ® Valve assemblies
components ® Electrical and electronic
@ Fuel-air and pneumatic components
starters e Test equipment

2. INVESTMENT IN SPACE, SPECIAL EQUIPMENT, PARTS. Hamilton Stand-
ard maintains independent, fully equipped overhaul facilities with large
parts inventories and the latest machine-shop and quality-control equip-
ment. In addition, the company's extensive test chambers and development
laboratories are available for special structural and operational testing of
components.

3. DOWN-TIME OF AIRCRAFT. By efficiently programming all work, Hamilton
Standard is able to provide exceptionally fast turn-around service: as little
as 5 days on propellers . . . 5 to 10 days on most other components. Hamilton
Standard’s location—adjacent to Bradley Field, the Hartford-Springfield
airport—also malkes possible quick, convenient “Fly-in"' service.

To learn how economically Hamilton Standard’s specialized overhaul experience
and facilities ean aid your maintenance program, phone or write: Manager, Overhaul
& Repair Department.

HAMILTON STANDARD

DIVISION OF UNITED AIRCRAFT CORPORATION

WINDSOR LOCKS, CONNECTICUT
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P Vickers-Armstrongs is continuing to hold engineering and performance
parameters of the VC.11 medium range jet transport in a flexible state
despite the fact that it has received an option for 15 of the aircraft from a
North American airline. Vickers does not feel that the single option would
justify freezing the design of the VC.11 around one customer’s require-
ments. Also, some consideration is being given to designing the aircraft
around U.S.-built turbofans rather than Rolls-Royee bvpass engines as a
means of attracting U. S, markets,

» Inauguration of the first new 1118 service since the Ilyushin turboprop
transport was gronnded last August because of fuel injection problems has
been announced in the Soviet press. The new service is further evidence
that the bulk of [I-18 service has been resumed. The newest 1118 run is
from Moscow to Krasnovarsk in central Siberia, a 2,235 mi. route which
will be flown daily on a 5 hr. 40 min. nonstop schedule.

D¢ Havilland Aircraft has expanded its efforts to sell the triple turbojet
DH-121 Trident transport to U.S. carriers. A 10-man de Havilland sales
team spent part of last weck trving to transfer American Airlines’ interest
in Boeing 727 triple-turbofan transport (AW Dec. 12, p. 40) to the Trident.

» Federal Aviation Agency has ordered nine additional long-range radars
from Raytheon Co. at a cost of $5.2 million. This will bring the agency's
total of long range radar facilities to 52. Use of amplitrons on the new
equipment gives the radars a range of 200 mi., and up to 60,000 ft. altitude
capability on shorter ranges.

» Trans World Airlines is considering showing first run motion pictures on
long-haul transcontinental and overseas turbojet flights. Custom-designed
projector, the Strato-Cinema developed by David Flexer of Inflight Motion
Pictures, Inc., is concealed in a ceiling compartment at the rear of the first-
class cabin and the screen is placed in front of the compartment behind
the lounge. FEar sets with individual volume control carry the sound to the

passengers. One unit has already been installed in a Boeing 707 for
evaluation,

» Federal Aviation Agency has forecast an increase in the number of passen-
gers carricd by the three U.S. certificated helicopter airlines from 366,000
in 1959 to more than 2 million by 1970. The FAA also has evaluated
requirements for helicopter services in metropolitan areas other than New
York, Chicago and Los Angeles, where service has already been established.
Washington, D. C,, and San Francisco-Oakland stand out as likely possi-
bilities for certificated operations in the next decade, according to FAA.

» Continental Airlines has been authorized by the Federal Aviation Agency
to increase time between overhauls on its Pratt & Whitney JT3C6 turbojet
engines from 200 hr. to a total of 1,600 hr.

» Recent mild strength in airline stocks was triggered in part by several large
orders to buy American Airlines, including one by a major investment trust,
The ensning move by the group probably was encouraged by Civil Aero-
nautics Board reaffirmation of the 10.59% rate of return of investment,
but technical market factors also played a role. One analyst pointed out
that the year-end rally under way now might continue to push up prices
of depressed airline stocks inte January. But without anv fundamental
improvement in business in sight, he said prices are apt to fall back quickly,
especially since general economic conditions show little sign of supporting
a general, sustained market rally.

> West Indian Civil Aviation Commission recommendation for a West
Indian national airline might mean liquidation of British West Indian Air-
ways and formation of a new company. British Overseas Airwavs Corp.,
which owns BWIA now, would onlv be permitted to hold a minority inter-
est in the West Indian airline. The Commission recommended a small
jet fleet—a minimum of four aircraft—for the projected airline, with short-to-

medium range aircraft as the Boeing 727, Vickers VC. 11 or the DH 121
listed as suitable,

SHORTLINES

» British Overseas Airways Corp. has
been recommended by a Civil Aero-
nautics Board examiner for authority
to scrve Philadelphia, Baltimore and
Washington as additional co-terminal
points with New York on its trans-
atlantic route. Examiner also recom-
mended that Boston, now classihed as
an intermediate point, be reclassified
as a co-terminal point.

» De Havilland Aircraft Co., Ltd., has
delivered the last of three Comet 4C
transports ordered by Compania Mexi-
cana de Aviacion. To date, de Hawvil-
land has delivered or has on order 60
Comet 4, 4B, or 4C aircraft to eight
airlines, the Roval Air Force and the
Roval Canadian Air Foree,

> IFastern Air Lines has started dailv
round trip Douglas DC-8B turbojct
service between New York Interna-
tional Airport and Palm Beach Inter-
national Airport, Fla., bringing to five
the number of dailv turbojet flights

operated bv Eastern to Florida from
New York.

»El Al Israel Airlines plans to begin
operating  weekly Boeing  707-420
turbojet service direct from New York
to Tel Aviv Jan. 5. Aircraft will be
leased from Varig Airlines until the
first of 1 Al's 707s are delivered next

SPring.

» International Civil Aviation Organiza-
tion has three new African members,
bringing total membership to 83. The
three nations are Republics of Mali,
of Senegal and Federation of Nigeria.

P Northwest Airlines reports traffic in
November was off 27.6% from the
same month last vear and attributes the
decline to the strike by DC-§ flight
engineers.  All Northwest’s DC-8s are
grounded.

» Pan American World Airways plans
to begin twice weekly turbojet service
from New York to African points Jan.
3. Operating with both Douglas DC-8
and Boeing 707 turbojets, the flights
will leave New York on Tuesday for
Dakar, Monrovia, Accra, Leopoldville
and Johannesburg. On Saturdav, a
flight will originate in New York for
Santa Maria, Azores, Lisbon, Dakar,
Monrovia and Accra.

» Piedmont Airlines plans to initiate a
seven-dav-a-week  family plan  service
Jan. 1 if CAB approves it. Under the
plan, one parent buys a full fare and
the other adult and all children under
22 pay two-thirds fare.
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this new turbocopter
delivers a 2,000-pound payload
at 14,000 feet

Sikorshy 5-62 demonstrates 2,000-pound payload delivery in the Himalavas at 14,000-fool altitude.

The Sikorsky S-62 can hover...and then deliver, unique features built into this boat-hulled turbo-
with pin-point precision, a 2,000-pound payload at  copter. It takes off and lands almost anywhere—land,
14,000 feet. This far exceeds the performance of  water, shipboard, marsh, tundra, ice, mud. Find out
helicopters of the S-62’s weight class, and actually  more about the S-62’s economies and operating fea-
betters the performance of much larger helicopters.  tures. Call or write Sikorsky today.
The turbine-powered S-62 thus opens new horizons
for high altitude exploration, construction and sup-
ply —major news for helicopter operators.

Altitude capabilities are only one of the many

A New World of Mobility by

IKORSKY AIRGRAFT

Stratford, Connecticut/A Division of United Aircraft Corporation
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CORE DA 2.5 FT T930H MODEL of the circulating fuel reactor designed for the Pratt & Whitney engines for the
SHELD DA 1] FT once-plainned USAF WS-125A aircraft is shown above. This reactor was developed by
Pratt & Whitney in conjunction with the Oak Ridge National Laboratory. While it did

not prove suitable for aircraft use, this type of reactor has a bright future for ground-based
industrial powerplants. Liquid metal was used as the heat transfer agent and coolant,

__REACTOR QUTLET

S4TD PSIA
1000 F

FIRST indirect cvele nuclear aircraft engine design seriously considered in the U. S, was the very large ducted fan shown above. The fan or
engine air was heated in the condenser after it was compressed by the blower. This engine was under development by Pratt & Whitney from

blower was driven by high pressure steam. The
1951 to 1953,

Special Report:

Disputes Cloud Nuclear Plane Effort in

Critical Period

This is the first of a series of articles
on the various applications of nuclear
power to aircraft and space vehicles.

Washington—U. 5. cfiort to develop
a nuclear- |1n1|.urui atreraft 1s enterning a
critical period in its 14-vear history, still
clouded by technical disagreement and
a gtmrlt lack of public unduahmdmg
[t is now finally committed to a flight
program, but many financial and tech-
mical questions remain unanswered.

This new period of dificulty for the
Aircraft Nuclear Propulsion program
arises from the nearly $1 billion spent
on the program so far with no result
than can easily be demonstrated to the
technical commumty, Congress, the
services or the public. This lack of
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understanding complicates the problem
of justifying the %750 million expendi-
ture conservatively estimated to be
needed before the first test aircraft flies.
The financial problem is further com-
plicated bv marked technical disagree-
ment among the few experts in the
held. Chief cause of contention is the
choice between direct and indirect cycle
nuclear powerplants. The experts at
least agree on the necessity for develop-
ng both powerplants further before
choosing—and this is one factor that
continues to make ANP expensive.
Current Air IForce plans call for the
arst nuclear-powered flight of a sub-
sonic experimental aircraft in  1965.
This testbed aircraft, weighing about
500,000 1b., will be built by Convair

Division of General Dynamics Corp.
and will be flown extensively with con-
ventional turbojet engines before nu-
clear powerplants are installed and
flown. The current program also calls
tor continued development of these
two nuclear ]p::ru.':;'rp]ant?.:

¢ General Electric direct cycle nuclear
turbojet in which the reactor 15 used in
place of the normal chemical fuel com-
bustion chamber, with the engine air
How and the COMPressor shaft passing
through the reactor. This engine con-
cept has been under constant study and
development since 1951.

e Pratt & Whitney indirect cycle nu-
clear turbojet in which the reactor is
placed to the side of the engme.
The conventional chemical combustion
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chamber heat source 15 I'{_PIdL{l‘ﬂ.] 'I]ﬁ. :
large radiator on this engine. The radi-
ator is kept hot by a closed loop heat
transfer system in ‘which a Auid is cir-
culated through the reactor, into the
racdiator and back to the reactor.

First dev Llupmtnt work with the in-
direct cycle engine concept concen-
trated on the use of pressurized water
as the heat transfer flmd. It began in
1951 and was abandoned as unsatis-
factory in 1953. A circulating fuel re-
actor was experimented with from 1953
to 1956 for use in the aircraft indirect
cvele engine. This liquid fuel reactor
proved unsatisfactory for aireraft use
but has shown considerable promise for
stationarv ground power stations, Cur-
rent indirect evele engine heat transfer
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PODDED installation of indirect cycle nuclear turbojets in a completely self-contained power
package has been proposed by Pratt & Whitney. The podded unit shown in a conceptual
model above has two turbojets which operate from a single reactor.
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Chronology of Nuclear Program Reorientations

® 1946, Air Force began funding the Nuclear Energy Propulsion
for Aircraft (NEPA) program, which was to determine the feasi-
bilitity of nuclear-powered aircraft flight. Fairchild Engine and
Airplane Corp. was the program manager.

® 1948. Atomic Energy Commission established the Lexington
Project at the Massachusetts Institute of Technology with the
same purpose as the NEPA program.

® 1950, Lexington Project and the NEPA program both concluded
that nuclear-powered aircraft flight was possible, even though it
would be dificult and expensive to achieve. Most of the scientists
on these two projects concurred in the estimate that it would take
15 years and over $1 billion to accomplish the projected nuclear
flight.

Air Force and Atomic Energy Commission phased out the
NEPA program and the Lexington Project in 1950 and jointly
formed the Aircraft Nuclear Propulsion program. Obijective of
this program was to develop the technology of reactor materials,
shielding and powerplant and aircraft design to the point where
teasibility could be established on a detailed and firm basis. It
was believed that this technology could be developed within five
vears if the problems were pursued with maximum effort.

The ANP takes a novel management approach., The man in
charge must be a member of the AEC organization to satisfy
the law that all U.S. reactor and shield development be under
the control of that agency. He must also be a member of the Air
Force to discharge USAF responsibility for developing airframes,
engines and auxiliary systems needed for flight.

Brig. Gen, Irving L. Branch, who is in charge of the ANP
program, is assistant director of the AEC’s Division of Reactor
Development for Aircraft Reactors and holds the Air Force posi-
tions of Chief of the Aircraft Nuclear Propulsion Office and Assist-
ant Deputy Chief of Staff Development for Nuclear Systems.
Gen. Branch replaced Maj. Cen. Donald J. Keirn in these posts in
1959. Gen. Keirn had been in charge of the ANP program since
1950,

Technical management of the program is conducted from the
ANFP office at AEC headquarters in Germantown, Md. Personnel
of this office include Air Force officers and Air Force and AEC
civilians who exercise Gen. Branch's authority over both AEC
and Air Force portions of the program. From the contracting
standpoint, the AEC finances the reactor and shield development,
and other systems are funded by the Air Force.

The ANP office has cognizance over the nuclear aircraft. Pluto
nuclear ramjet and SNAP nuclear auxiliary power programs.
Authority over the Rover nuclear rocket program was transferred
from the ANP office last October to a new AEC-National Aero-
nautics and Space Administration office similar to the ANP office.
® 1951. Objective of the ANP program was expanded to include
the demonstration of nuclear-powered flight. Development work
began on two types of nuclear engines. General Electric obtained
a contract to develop the direct cvele engine, and Pratt & Whitney
contracted to develop an indirect cycle engine, Pressurized water
was used in this indirect cvcle designed to get the reactor heat to
the engine which was actually a large ducted fan about 13.1 ft.
in dia. and 67.6 ft. long. | |
® 1952. Decision was made to budd an experimental nuclear en-
gine suitable for flight testing in the Convair B-36, with the
flight date projected for 1956, Direct cycle was chosen for this
engine, and General Electric gave its aircraft nuclear propulsion
project department status and began work on this flight engine on
a six-day a week basis.
® 1953, Convair-GE experimental flight test program with the
B-36 was canceled, primarily at the insistence of Defense Secre-
tary Charles E, Wilson. General Electric direct cycle develop-
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ment work was continued through Air Force Secretary Harold
Talbott’s diversion of unallocated funds to the project.

Pratt & Whitney work with the pressurized water indirect cycle
engine was terminated because of the engine's poor growth po-
tential. The company then began a close association with the Oak
Ridge National Laboratory in the development of a molten salt,
circulating fuel reactor for use with an indirect cycle nuclear turbo-
jet engine,
® 1954. Air Force developed a strategic weapon system require-
ment for the nuclear aircraft in reply to top level insistence that
expennmental or proof-of-principle flights were not worthwhile
unless they were performed with a weapon system prototype.
This weapon system requiremnent, WS-125A, called for a subsonic
cruise bomber with supersonic dash capahility. Chemically fueled
turbojets would have been carried to augment the nuclear en-
gines and provide the total power requirement for supersonic
flight. Pratt & Whitney and General Electric were the engine
contractors, and Lockheed and Conwvair the airframe contractors.
® 1955. Contractors were split into two engineairframe teams
for the WS-125A competition. Convair and GE were one team,
and Lockheed and Pratt & Whitney the other, Navy began
mdependent nuclear-powered seaplane studies during this period.
® 1956. USAF canceled the WS-125A program. Powerplant de-
velopment continued with no specific program pgoals.
® 1957, Pratt & Whitney work with circulating fuel reactors was
terminated, and a small effort continued on heat exchanger and
materials studies.
® 1958, President Fisenhower informed Congress that there was
no urgency in the nuclear aircraft propulsion program. He rejected
an cffort to accelerate the program and get a flying testbed into
the air as soon as possible. The President authorized a continued
low budget development program, about $150 million a year, with
no clearcut goal.

Several months later, the Air Force proposed another weapon
system, the CAMAL nuclear aircraft, to provide continuous air-
bome alert, missile launching and low-level penetration capability.

Part of the low-budget development program funds were used
to allow Pratt & Whitney to begin limited work on a solid fuel
reactor for the indirect cycle engine, as well as to continue its
materials and heat transfer experiments, General Electric’s work
with the direct cvele was also continued.
¢1959. Convair won the CAMAL airframe competition. Dr, Her-
bert York, Director of Defense Research and Engineering, subse-
quently rejected the subsonic CAMAL program on the grounds
that a militarily useful aircraft must be capable of sustained super-
sonic flight and it was not clear to him that this could ever be
achieved with the available reactor materials. Dr. York dirccted
that the major effort of the ANP program be aimed at developing
improved materials, and he vetoed a flv-early experimental craft
program as well as the CAMAL weapon system. Engine develop-
ment programs at General Electric and Pratt & Whitney were
continued, Dr. York did not question U. S. ability to produce a
subsonic aircraft of the approximate size and weight of the B-52
which could stay aloft continuously for about five days.
® 1960. Air Force went ahead with plans to build two Convair
NX-2 subsonic experimental nuclear-powered aircraft, with first
flight tentatively scheduled for 1965. It has been estimated that
this can be accomplished within the constant budget of $150 mil-
lion per year set down by the Eisenhower Administration. Flight
test data from these aircraft will be used to write detailed specifica-
tions for the reactors, engines, airframe svstems and ground-
handling equipment required for nuclear weapon systems.

General Electric and Pratt & Whitney engine projects were
continued.
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MODEL of the Pratt & Whitney indirect cycle nuclear engine design intended for the once planned USAF-WS-125A nuclear bomber is
shown above. Six J91 turbojets are mated to a circulating fuel reactor which is the black vessel in the left foreground. Plumbing arrange-
ment 1s about the simplest that would ever be considered. If a second reactor had been added to the system to improve reliability, the
plumbing complexity would have been greatly increased because of the interconnections needed to allow cither reactor to operate all of
the engines, This engine system was under development from 1953 to 1957.

svstem and its reactor have been under
development for about three vears, Lig-
uid metal 15 being used as the heat
transfer Auid, and the reactor has fucl
elements made of solid fissionable ma-
terials.,

Financial Problems

Total development costs approaching
an estimated $2 billion to bring the nu-
clear-powered aircraft to first flight have
caused concern in Congress and the
Pentagon, but thev are only part of the
financial storv. These development costs
are dwarfed when the discussion turns
to operational analysis and the cost of
building, maintaining and operating a
fleet of nuclear attack aircraft. Depend-
img on the onginal assumptions, the
estimated costs for this operation run
to $10 billion or more for about 100
aircraft,

Policy approach of the government
during most of the 1950s made it in-
evitable that anv discussion of large
financial commitments turn immedi-
atelv to operations analyvsis and cost
effectiveness  studies for operational
weapons, The Admimistration never re-
garded the nuclear aircraft engine as a
fundamentally new power svstem which
should be pursued simply because it
held promise of revolutionizing many
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types of flight by giving almost inhnite
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