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~ ICEGUARD by Goodyear
16 Lly orne 17e Loeing 707

a—r

hes watching fhe progress of &
the Air Age from bis machine--- J4, it T ;

Piston engines . .. jets ... and now, missiles, Foote Bros.
craftsmen are watching the steady advance of American
air progress from their machines. They're not only
watching it—they are an important part of it, because,

this trademark stands for the finest industrial gearing

at this moment they are helping produce components
I:-*.Elp:.-ll:l]l_' of ptrrfﬂrnmntt undreamed of a short time a20.

At Foote Bros., yesterday’s technology, methods and standards of precision
are obsolete. Today, these men are working with new metals in new ways, with
ereater precision., to produce highter, stronger and more reliable gearing,
power transmission and actuating mechanisms for the air age of tomorrow.
[t is the willingness to innovate, the ability to anticipate, and the
determination to excel that have helped Foote Bros. engineers and production
men keep pace with, and earn the confidence of, the aviation industry.

& = L r bl i
We may be able to help solve vour problems 2 ' ﬁ-—ﬁ—-_:____‘__h_ﬁ

invelving precision gearing and actuating
mechanisms, and would welcome the op-
portunity of talking with vou,

FQDTE BROS.

-_r' 'm _.I'
4

Beller Fowet Tardmeiddiosn Jiertougle Bellet (o

FOOTE BROS. GEAR AND MACHINE CORPORATION
4545 South Western Boulevard. Chicago 9. lllinois

Advanced Systems Of Ice Protection Pioneered By
Goodyear—already proved in aetual Aretic Cirele oper-
ation on military jet aircraft — Pave Way For New
Commercial Jet Airliner.

The Boeing 707, commercial jet transport, will fly with the
most advanced type of jce protection on all three leading
edge surfaces of its huge empennage:

Iceguard by Goodyear!

Embodying revolutionary electrothermal systems of jce pro-
tection — developed through the teamwork of the National
Research Council of Canada and Goodyear—one system of the
Iceguard has already been in lengthy service above the Arctic
Circle on the Canadian Avro CF-100 all-weather hizhters.

Now the other has been selected by Boeing for jet transport
service.

For information on the erosion-resistant Iceguard—how these
two systems of foolproof ice protection can be applied to air
scoops, wings, propellers, antennas, pipe, conduit—anywhere
ice presents a problem—write: Goodyear, Aviation Products
Division, Akron 16, Ohio, or Los Angeles 54, California.

ICE PROTECTION BY

Where Research and

L GOOD-YEAR )

Development work to
Advance America's
Global Paosition In

AVIATION e
The Race For Air Power

S PRODUCTS ==

‘\\\__.i

Iceguard —T M. The Goodyear Tire & Rubber Company, Akran, Ohio
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First stage Allis-Chalmers 19,000-cfm
centrifugal compressor driven by an 8000 /
hp Allis-Chalmers motor.

Uses combination of Allis-Chalmers
compressors, motors, switchgear, control

Convair’s new high speed wind tunnel is a blow-
down, intermittent-flow type. This design was
chosen because of its comparative simplicity and
because it requires only a fraction of the horsepower
of continuous flow tunnels.

Over 8,000,000 cfm in U. S. aviation test facili-
ties, including wind tunnels and engine and com-
ponent testing equipment, have been installed by

second and third stage centrifugal compressor
driven by the some 8000-hp motor.

Chicago Bridge & lron Co., Prime Coniractor
Fluidyne Engineering Co., Consulionis =
Convair, o Division of General Dynomics Corparatian

Allis-Chalmers. Equipment supplied by A-C
includes axial, centrifugal and rotary compressors,
and over 400,000 hp in electric motors, plus trans-
formers, control and switchgear.

Allis-Chalmers can provide wunsurpassed experi-
ence in compressor design and installation. Call
vour nearby A-C office or write Allis-Chalmers,
Industrial Equipment Divigion, Milwaukee 1, Wis.

Allis-Chalmers also supplied switchgear and control

for power distribution and protection,

A-3374

AVIATION CALENDAR

Jan. 6-8—Fourth National Symposium, Elec-
tromics Reliability and Quality Control,
Hotel Statler, Washington, D, C,

Jan. 9-10=Meeting of Airlines Proximity
Warning Indicator & Air Collision Avoid-
ance  System  Committee, Hollywood-
Roosevelt Hotel, Los Angeles, Calif,
Open to public only Jan. 9. Those wish-
ing to make prescntations must write to
Air Transport Assn., Washington, D, C,,
by Dee. 20,

Jan, 13-15=10th Annnal National Conven-
tion, Helicopter Association of America,
Western ills Inn, Dallas-Ft. Worth.

Jan. 13-17=1958 Annual Mecting, Society
of Automotive Engineers, Sheraton-Cadil-
lac and IHotel Statler, Detroit, Nach.,

Jan. 13-May l4—Lecture series on Space
Technology, sponsored by Umniversity of
California and Ramo-Wooldndge Corp.,
to be held in Los Angeles, San Dicgo and
san Francisco, For details write; Univer.
sity of Californa Extension, Dept. of
Conferences and Special Activities, Los
\ngeles 24, Calif,

Jan. 14-15=Yankee Instrument Fair & Sym-
posium, sponsored by Instrument Society
of Amenica (Boston, Connecticut Valley
and  Fairhield County Sections), Hotel
Bradford, Boston, Mass,

Jan. 18-31—=14th Annual Technical Confer-
ence, Society of Plastics Engineers, Shera-
tom-Cadillac Hotel, Detroit, Mich,

Jan.  20—=Winter Meeting, Provisional
Western States Section, The Combus.
tion Institute, California  Institute of
Technology, Pasadena, Cahf. For details
write: Mr. G. 5. Bahn, Marquardt Air-
craft Co., Van Nuvs, Cahf.

Jan. 20—"Information Theorv and the Com-
munications Engineer,” speaker; Dr, Mar-
cel Golay, consultant, Physical Sciences
Auditoriom, Unmiversity of Pennsvlvania,
Phaladelphia.

Jan, 20-Z1=First Annual General Meecting,
Association of Local and Terntonal Air-
lines, Washington Hotel, Washington,
1 . i

(Contmued on page 6)
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no cloud above
no earth below
...a universe of sky and GO!

Advanced missiles are blazing new trails in the universe of
outer space ... and precision components help determine
the success of their high speed, high altitude course.

Experience, skilled personnel and modern facilities at
Lavelle are focused on the precision fabrication of Missile,
Engine, Airframe, and Electronic components in titanium,
aluminum, stainless steel and other heat resistant, high
strength alloys . .. to the most rigid specifications.

Ram jet engine cone and diffuser sections, fuel manifolds,
flame holders, combustion chambers and liners are typical
components made by Lavelle for major manufacturers.
They rely on Lavelle’s quality workmanship, dependable
delivery and reasonable costs.

Where your production standards demand only the finest
in reliable components . . . contact Lavelle!

Write for illustrated brochure describing Lavelle's services in detail.

LAVELLE AIRCRAFT CORPORATION » NEWTOWN, BUCKS COUNTY, PA.
Between Philadelphia, Pa., and Trenton, N. J.



AVIATION CALENDAR

e New book tells full story of stainless
. 205h. 7 Avation ot for Com S pipe and tubing

of Southern California, Los Angeles,

Jan, 22-26—First Intermational Air Show &
Exposition, Master Field, Miami, Fla. For
details write: PO, Box 2579, Miami 17

Jan. 27-30=26th Annual Meeting, Institute
of the Aeronautical Sciences, Sheraton-
Astor Hotel, N.Y.C. Honors Night Din-
ner, Jan, 29,

Jan. 29-31—Fourth Annual Mecting, Amer-
wcan  Astronautical Society, Nam  Aundi
torium, Enginecring Societies Bldg, 29
W, 39 8L N Y, C,

Jan. 30-31—American Society for Engincer-
fllg Fducation, 1958 E.'H”l,_'j___'l:,'-!ll-{[IIh.[r_l..'
Conterence, U, of Michigan, Ann Arbor.

Jan. 30-31—Seventh  Annual  Instrument
Short Course, sponsored by Southem
Cahitornia Meter Association and Los An-
geles Harbor Junmior College, at Los An-
geles [arbor College, Wilmmgton, Calif,

Feb. 3-4—|LtLIllﬁtrj;':SL'rx'iL'L- SV POSIm
IFlight Control-Panel Integration, Bill-
more Hotel, Dayton, Ohio. For details:
Mr. J. H. Kearns, Box 942, Davton.

Feb. 19="Are Flving Sancers Fact or
Fancy?”, Dr. Hugh Winn, Missile and
Ordnance Systems Department, GE, En-
gineers Club, Philadelphia, Pa.

Mar, 13-14—Second National Conference
on Aviation Education, Hotel MavfRower,
Washington, D. C.

Mar. 17-20=]Jomnt Awviation Conference,
\mencan  Rocket  Society-Amernican So-
ciety of Mechanical Engincers, Statler-

. Hilton Hotel, Dallas, Tex.

Mar. 17-21-1958 Nuclear Congress, man-
aped by Amencan Inshitute of Chemical
Engineers, 25 W, 45 St., N. Y. C

| Mar. 18-19—First Interscience and Industry

. symposiim on Guided Missiles Tramimg
equipment (limited to those with Secret
clearance) Naval Ordnance Laboratory,
White Qak, Silver Spring, Md. For
detmls wnite: Mr. J. G, Vaeth, Head of
New Weapons & Systems Division, U, §.
Naval Training Device Center, Port
Washington, L, 1., N, Y,

Mar. 24-29—Fourth  International  Instru-
ment Show, Caxton Hall, London.

Mar. 30-Apr. 1-RFC-RNAS  Reunmion
(Warld War I), Toronto, Canada, Con-
tact: C. B. Stenning, Chairman, 149

South Drive, Toronto 5.

tale _ I:__J .'[' 3 | N ‘.'_-._|.

'/e' to 40" O.D.

TRENT TUBE CGMFANT East Troy, Wisconsin
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Apr. 8.10—Eighth International Svmposia, If you use stainless or high alloy pipe or tubing, this erties, bending, joining and installation hints.
Electronic I‘ﬁ'm-gguidn, Microwave Re- new illustrated handbook was written for you. It's We can’t. guarantee how long the supply will last.
scarch Institute of Polytechnic Institute 48 pages big — packed with informative data that To be sure of getting your free copy, why not clip
[-f} E:I[_::JE!'_}l.'l:ﬂl'.[%[ni:jngg Societics Hl-l.],'__'.. vou'll refer to again and again. and mail Ba coupon now?
' --‘sp_r. ]‘-i.-l.-:i-.—.l‘il]..ltl-l.él.] Technical Meeting, : ThE tableof contents 1s'too lmig to list here, lfll.lt
FPowered by American Welding Society, Hotel Statler, it includes, for example, analysis and conversion

e R =Wl T I e B R T R e p—

= W e ot oo tables, corrosion characteristics, weights, alloy prop-
Pratt & Whliney Alrcra't Apr. 16-19=14th Annual National Forom,

\merican Helicopter Society, Sheraton I Trent Tube Company
/m Park Hotel, Washington, D. C. o i East Troy, Wisconsin
GENERAL LABORATORY ASSGEIATES, INC. Apr. 17-18=Institute of Environmental Fn. r______ l]-'n"! [ Plania’ isid g tohing handbbok.
: eincers, Second Annual Techmical Meet- Sna e O Py ol your new vding hahaRbo
Norwich ( ) New York fn: New Yorker Hotel, New York. CONToELD TRENT TUBE COMPANY I MName <l
_HG H _:r Apr. 22.24=1958 Electromie Components TRENT“____L | 3
' Conference, Ambassador Hotel, Los i e
Angeles, Calif, N - I | -
AIRCR T | Ht‘]ﬂ‘. 1.7=1958 |"]_1.i'||r__; ]ﬂ}jr-.phljn' and Exhibi- ubsidiary of Crucible Steel Company of America City. Zone _State
CRAF IGNITION AND ELECTRONIC EQU PMENT tion, Society of British Aidrcraft Con- GENERAL OFFICES: EAST TROY, WISCONSIN =
L]

WEST COAST SALES A SERVICE, 3903 Woarner Blvd, Burbank, Calif., Vicloria 94390 structors, Famborongh, England. MILLS: EAST TROY, WIS.: FULLERTOMN, CALIF,

& AVIATION WEEK, December 23, 1957



TAILORED TO WITHSTAND ENVIRONMENTAL HAZARDS

*Originally introduced as BendixT Scinseal, this remarkable protective cov-
ering for wiring assemblies hos achieved wide acceptance because of ifs
versatility ond adaptability to virtvally any installation condition. Benseal
is identical o the product produced under the former name Scinseal,

[f vour operations require the use of
wiringe assemblies which must functon
In extreme temperature concditions
or withstand other environmental
hazards, you need the protection of
Benseal. 1t is the perlect protective
material for wiring assemblies and
usually eliminates the need for metal
conduits.

The Benseal process was developed
by Secintilla Division of Bendix for

SIDMNEY, MEW YORK

the fabrication of wiring assemblies
using polyvinyl sleeving and molded

junctions. It 15 formulated to provide

wiring with an air-tight seal against
operational hazards and gives the
protection vou need, whether vour
problem 15 extreme heat, extreme
cold, fuel and acid proximity or, per-
haps, a combination of these factors.

Whatever vour wiring assembly
difficulties may be, iU's a good bet

that Benseal can help vou solve them.
[t comes in varving colors, each indi-
canng a different function, and can
also be hot-stamped to provide posi-
tve identification. Many electrical
connector adapter molds are avail-
able, as well as the T's. Y's and
variable molds necessary to provide
reliable assemblies of any conheu-
ration.

Detailed information and data on
Benseal are available on request.
SCINTILLA DIVISION OF BENDIX AVIA-
TION CORPORATION, SIDNEY, NEW YORK.,

ITRACE MARIK,

AVIATION CORFORATION

COOL PERFORMIER

GET HOT

Aeroproducts hydraulic actuators — with exclusive,

patented oil flow and seal systems —
offer you proved reliability even at 1,000° F.

When a jet pilot calls for afterburners or thrust reversers,
response must be instantaneous. That's why Aeroproducts
high-temperature hydraulic actuators have been specified
for afterburners on the supersonic Lockheed F-104
fighter and Convair B-58 bomber.

And this is only one example of how Aeroproducts’
advanced engineering and production know-how is being
successfully applied to increasingly critical aircraft
accessory requirements.

Bluildeng for Gday... Designing for morow
ﬂeroz)roducts

WHEN THINGS

Patented design features of Aeroproducts
high-temperature hydraulic actuators offer
flight-proved dependability for operation of
engine exhaust nozzles, afterburners, thrust
reversers, or converging-diverging nozzles
at ambient temperatures up to 1,000° F.
Available with proved self-locking and syn-
chronizing features.

If you're on a design team for aircraft, missiles or power
plants, Aeroproducts stands ready to apply its wvast
experience to your air-borne actuator, ram-air acces-
sory and turbo-propeller requirements. Write us on your
company letterhead for 28-page brochure, *“Actuators
for Aircraft” and new design catalog, “Aeroproducts
Ram Air Accessories.”

ALLISON DIVISION OF GENERAL MOTORS = DAYTON, OHIO



ENJAY BUTYL

The unique design of the “load cushion' aecounts [or
smooth, even rides in the lull mnge of loads, empty to

“LOAD CUSHION” '

replaces steel springs in big Tractor Trailers

The “load cushion™ is an important innovation in tandem suspension. Devel-
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and
replaces steel leaf springs. Utilizing the great strength and impact resistance
of Enjay Butyl, the “load cushion” gives the ultimate in a soft, easy ride
within the complete range of loading, from empty to full. Besides giving a
smoother, steadier ride, it increases tire mileage, reduces weight and signifi-
cantly reduces wear and tear on equipment.

Enjay Butyl has proved to be the answer to problems in many fields of
industry. It may well be able to cut costs and improve the performance
of your produect. Low-priced and immediately available, Enjay Butyl may
be obtained in non-staining grades for white and light-colored applications.
Get all the facts by contacting the Enjay Cempany. Complete laboratory
facilities and technical assistance are at your service,

BUTYL

Enjay Butyl is the super-durable rubber
Pioneer in Petrochemicals with oufsionding resistance to aging

abrasion « tear « chipping » cracking »
ENJAY COMPANY, INC., 15 west 51st Street, New York 19, N.Y, ozone and corona « chemicals » gases
Akron » Boston » Chicago » Los Angeles » New Orleans » Tulsa « heat « cold » sunlight » moisture.
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F. C. Barker, Director of Communications,
Northeast Airlines

LS[J-:LIH'[ -':uhln lnqululmn for -:~:~.|r.| -(Juiet Hmlth aceents Iuwr].-' nl""nur!.hmﬂ
DC-6B Skylarks flying New England and Florida routes.

“Reliability and long life are two important
reasons Northeast uses G-E 9-Star Tubes!”

“General Electric 5-Star Tubes have proved a “"General Eleetric 5-Star Tubes are doing a
sound buy for Northeast. We particularly like  top job for us. We know they will help us con-

their dependability and long life that help us  tinue Northeast's record of efficient, progressive
keep communications gear out of the mainte-  service to the publie.”

nance shop and in the air. 4 i s

“This saves money. It allows us to reduce the Bring the same tube reliability and long lile to
number of electronic units kept in reserve vour airborne operation! For more information
fewer man-hours are logged for tube replace-
ment . . . costly flight delays due to tube troubles

are rare. And along with this, don’t forget, we

. for prompt tube delivery . , . contact your

local G-E tube distributor! Distributor Sales.
Electronic Components Division, General Electric

Company, Owensboro, Kentucky.

Progress [s Our Most Imporfant Froduct
advantage., Shocks and vibration don’'t affect

radio reception. Messages come through loud G E N E H A L @ E I_E cT H I c

and clear on all occasions, et

need to stock fewer tubes!

“"Low tube microphonies is another 5-Star

EDITORIAL

Voodoo Brings Home the Bacon

Heartiest congratulations are due McDonnell Air-
craft Corp., Pratt & Whitney Aircraft and Air Force Maj.
Adrian Drew for bringing back the official world speed
record to the U. S, with a 1,207.6 mph. average speed over
the Edwards AFB official record course in the F-101A.
‘This performance when homolgated by the Federation
Aeronautique Internationale will bring the world speed
record back to the U.S. from Great Britam where it
has reposed since March, 1956, as a result of the 1,132
mph. performance of Peter Twiss in the Fairey FD.2
Delta research aircraft.

At the time the British recaptured the record from
the North Amencan F-100A, we wrote some lines—
mtended in no way to detract from the superb per-
formance of the Fairey Delta and its pilot—criticizing
the U.S. Defense Department policy of refusing to
allow U.S. wmilitary aircraft to participate in world
record breaking efforts.

Long-Time Capability

We noted then that there were already five USAF
and Navy planes well along in flight testing that were
capable of topping the 1, 132 mph. British mark, and the
I-101 Voodoo was one of those specifically mentioned.

At that time, some of our Bntish friends were a bit
skeptical of our claims, largely on the logical assump-
tion that, if we had such planes, we would waste no
time in nailing down the record. They, fortunately,
were not acquainted with the ostrich head in the 'i.lm:l-
policies of the former Defense Secretary Charles E.
Wilson or the even more ridiculous public relations
policies of his then deputies in this department, Karl
Honaman and Robert Tripp Ross.

Consequently, we are delighted to be able to offer
concrete proof of our original thesis in the performance
of Maj. Drew and the McDonnell F-101A. To get the
proper hime reference, it should be emphasized that the
F-T0IA has been in service with operational units of
the ‘lactical Air Command for more than a year and
was quite capable of its currently recorded performance
even longer ago.

Production Line Aircraft

The I-10IA that set the record was a standard pro-
duction line aircraft from an operational fighter-bomber
wing of Tactical Air Command. It is armed with can-
non and can carry a moderate sized atomic bomb.
Although it would be naive to assume that some special
“tuning up” was not done on this particular aircraft
and its two Pratt & Whitney J57 turbojets for the record
attempt, this speed mark was set with an aircraft that

15 essentially a hghting machine, not a racing eraft.
It is also mteresting to note the Soviet Union's

attempt to get into the world speed record act with a
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hasty announcement that one of its fighters reached
1,242 mph. an a routine test flight by Lt. Col. Nicolai
Korovushkin. The Soviets did not identify the plane
by type but 1t could have been any one of several new
Russian designs without straining our technical credulity.
Aviation WEeEk reported as long ago as July, 1956, that
the Soviet MiG-21 Faceplate (AW July 16, 1956, p. 33;
Dec. 16, 1957, p. 67), which we observed in flight at
Tushino, was in the 1,200 mph. speed class. Both the
Fishpot delta series of Pavel Sukhoi and the rocket-
powered mterceptor in Red air force service are also
capable of speeds in excess of 1,200 mph.

The interesting angle on the Soviet quick jump into
print with Korovushin’s unofficial performance was their
sensitivity on the mternational prestige impact of supe-
rior technical performance. This was a point the former
regime in our Defense Department could never grasp
and, as a result, our prestige in this field took a severe
and undeserved slump during their five-vear tenure.

It 15 also mteresting to note that the Soviets have been
steadily hling official claims with the FAI for a wide
variety of hehicopter world record performances. We
would not be surprised to see them make an officially
recorded attempt to wrest the absolute speed record away
from USAF and the F-101A.

Recapture Altitude Record

There is one other item on the world record agenda
that should be dealt with as soon as possible. That is
the recapture of the altitude record held by Britain for
many years and pushed last summer to 70,000 ft. by a
Canberra bomber boosted by two Napier Scorpion
rockets,

In this category it must be candidly admitted that, for
a long time, we had no aircraft or engines capable of
wresting this mark from the British. But we now have
at least two fighters that can top the Canberra-Scorpion
mark. They are the Lockheed F-104A and the Grumman
FI1F-1F, both powered by the General Electric J79
turbojet. Both of these aircraft already have flown well
in excess of 70,000 ft., and it would breach no genuine
military security to permit them to do so for the offi-
cial altitude record.

We are pleased to see both USAF and Navy taking
a more active interest in the prestige of official records,
The Navy's splendid performances with its carrier-based
Vought IF'8U-1 Crusader have now been eclipsed by the
USAF runs with the F-101A, and both our domestic
conhdence and international prestige have been bol-
stered by this spirited and technically sound rivalry. Lets
keep it up. #

—Robert Hotz
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KEY TO
FORGINGS SHOWN:

1. Missile Ring Splice. ..
Aluminum — 54 |bs.
20 inches

2. Missile Rib. ..
Titanium — 95 |bs.

28.50 inches

3. Missile Fin .
Aluminum 8 lbs.

30 inches

4. Accumulator. ..
Aluminum - 282 |bs.

30 inches

5. Spar Fin...
Aluminum — 65 |bs.

59 inches

In the Jet — Missile — Rocket Age, dependable
forgings by Wyman-Gordon are meeting the chal-
lenge of progress. Whether for Defense or in the in-
terest of Satellite Science, there is no substitute for
Wyman-Gordon quality, experience and know-how.

WYMAN-GORDON COMPANY

FORGINGS OF
g

HARYEY,

Established 1883

ALUMINUM o MAGNESIUM o STEEL ® TITANIUM
WORCESTER 1, MASSACHUSETTS

ILLINOIS L DETROIT, MICHIGAN

WHO'S WHERE

In the Front Office

Donald K. Tasker, a vice president, Mar-
quardt Aircraft Co., Van Nuys, Calif.

Stanley Gewirts, vice president and as
sistant to the i:ll':,‘_'!-.:if]{']'ll', Air Lransport As-
sociation of America, Washington, D, C,

James C, Cupp, vice president and cluef
engineer, and Arthor B. Mayer, sales mana-
rer, Condenser Research Corp., subsidiary
of Marathon Electric Manufacturing Corp.,
Sevmour, Ind.

Zeke R, Smith, vice president and direc-
tor of engineerng, Potter & Brumheld,
Inc., subsidiary of American Machine &
Foundry Co., Pninceton, Ing,

Capt. Jack E. Gallagher, vice president-
operabions, New York Airways, Inc., New
Tork, N. T,

Tad Stanwick, a corporate vice president,

Cleveland Pneomatic Tool Co., Cleveland,

Ohio,

Dr. Robert M. Page, director of Research,
Naval Rescarch Laboratory, Washington,
b 68
ol. James W. Anderson, Jr. (USAF,
ret.), special assistant to the hmr{] chair-
man, The Magnavox Co., Fort Wayne,
Ind.

Louis W. Davis succeeds William G, Key
as assistant to the president, Fairchild En-
gine and Airplane Corp., Hagerstown, Md.

Dr. Walter R. Domberger, technical as
sistant to the president, Bell Aircraft Corp.,
Buffalo, N. Y.

Robert J. Norns, admimistrative assistant
to the vice president of engineering and
maintenance, Pacific Northern Airlines, Inc,

Honors and Elections

Rﬂ"lr T. Ht'l.t']i:'lr chairman and iuu]dult
of Curtiss-Wright Corp., has been elected
to New York University’s Board of Trustces.

Francis L. Hine, president of Awrwork
Corp., has been elected president of the
Aviation Distributors and Manufacturers
Association, F]Ii]udtlphin, Pa.. and D. H.
Hollowell, of Continental Motors® Aircraft
Division, and Paul A, Kennedy, of South-
west Airmohive, have been elected vice
presidents,

Changes

Gene Hopkins, manager-Davton, Ohio,
corporate office, The Martin Co., Baltimore,
Md.

T. R. Just, administrative engineer-test-
ing division, Engineering Dept, Douglas
Aircraft Company, Inc,, Santa Monica,
Calit,

George E. Fllis, industrial products man-
ager, Stratos Division, Fairchild Engine and
Airplane Corp., Bay Shore, N. Y.

Robert D. Davis, manager-marketing de-
partinent, Research and Advanced Develop-
ment Division, Avco Manufacturing Corp,,
Lawrence, Mass.

Thomas S. Mederos, sales assistant to the
president, Applied Science Corporation of
Princeton, Princeton, N, J.

Richard L. Snyder, manager-semiconduc-
tor plant, Svlvamia Electric Products, Inc.,
Woburn, Mass.
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INDUSTRY OBSERVER

» Bell BOMI hypersonic ghider project (AW Dec. 2, p. 28) would utilize
double wall construction to solve problem of aerodvnamic he: ating. Three-
quarter inch space between inner and outer ws alls would be ﬁ]]uj with
lithium which would be used both as a coolant and as a fuel. Bell has made
652 presentations to the military on this project without obtaining a decision,
North American Aviation also 1s incorporating double wall construction into
its X-15 high-altitude 1esearch aircraft,

» Lockheed Missile Systems Division is testing approximately 15 different
shapes in its Polaris fleet ballistic missile program. The various shapes are
now being evaluated as scale models, probably in very high 5|JEE|‘.] wind tun-
nels. Nose cone tests are being conducted with scale models in shock tubes.

* Airlines, after considerable debate over whether to use JP-4 or kerosene in
their jet aircraft, have decided on the latter. Carriers will use ASTM Type A
which has a freczing point of —58F. Decision probably will be formally
ratified by the technical committee of the International Air Transport Assn,
Petrolenm company sources say a round figure for the cost of the kerosenc
n quantity would be 15 cents per gal. This compared to the round FgmL
cost of 18 cents per gal. for 100/] 30 octane gasoline used in most of today's
piston-engine airliners. There also is a tax on gasoline which does not apply
to kerosene, '

® Inertial guidance system for Air Force Thor intermediate range ballistic
missile reportedly can accommodate engine thrust variations several times

greater than that of the inertial gonidance system used in Army's Jupiter
IRBM.

> Stkorsky 1s cutting metal for a new, company-financed helicopter desig-
nated the S-62. IILI:antf.r will have a Hving boat hull on the order of the
S5-61 (AW Oct. 7, p. 23) but will |pIJrfJumltL the S§-55 in weight class.

® Two oxidizers are receiving increased attention from rocket propellant
rescarch groups. Jet I’ri.‘-]:-u]s.mn Laboratory of California Institute of Tech-
nology has purchased 75,000 Ib. of nitrogen textroxide, a very dense liquid
which was previously used in 100 1b, lots, Army Chemical Corps has ordered
400,000 1b. of chlorine tnﬂuundr., which is a more efficient oxidizer than
those now in use and much easier to handle than fluorine.

» Advance design characteristics of Northrop’s T-38 supersonic trainer l'rm.
been mu:uafu]h Hight tested through use of variable stability aircraft :
National Advisory [mmmttu for "u.nmmtm. Ames Aeronautical L;::Im-
ratory, Moffet Field, Calif. Variable stability aircraft used for the tests
was a2 North American F-100. |

* Sundstrand Aviation Division of Sundstrand Machine Tool Co., Rockford,
[, has acquired American Machine & Foundry Co.'s Turbo Division in
Pacoima, Calif. Turbo Division, one of 16 prime contractors in the ballistic
missile program, is building auxiliary power supplies for both ICBM and
IRBM projects. Before sale was made to Sundstrand, seven bidders—includ-
ing Ilmmpmn Products Inc.—were involved in negotiations with American
Machine & Foundry for purchase of the division.

* Convair B-58 Hustler supersonic bomber suffered landing gear damage
recently when brakes malfunctioned on landing at Kirtland AFB, N. M.
Aircraft, with pod attached, had taken off on test flight, but failure of
telemetry forced the aircraft to return to its base, Inu{hmg down at a
high gross weight, Convair test pilot W, Winchell rode aircraft down 90%
of the runway hf,hm running 1t off the side to avoid more severe damage
that would have been incurred by going off the end of the runway. Crew
was shaken up but unhurt. Pod, which has a base value starting at $250,000,
was undamaged.

* Douglas’ El '*":L;;undﬁ Division is developing an airborne missile that will
be controllable in flight by pilot of the mother aircraft.
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]__ll“ll tell vou the story of the “impossible™ rubber that helps deliver a hot blast to cold jets. ..

or the case of the 3600 mph wind tunnel. Perhaps you'll want him to tell how he helped seal a delicate
ayroscope . .. or show vou the hrick that floats. Here's a man with a thousand suceess stories

about UntoN CARBIDE Silicones,

But the Silicones Man is in reality many men—in sales engineering. technical service. research,
and development—all working together as the Silicones Division of Uxion CArRBIDE, Between
them they possess tremendous knowledge about the wonderful world of silicones. There's
a Silicones Man in most major cities, Put him to work on vour problems today. For a
complete deseription of many silicone products. write for the hooklet “Look to
Uniton CArpiDE for Silicones,” Dept. AW-16, A
Silicones Division. Union Carbide Corporation, e Al A i

30 East 42nd Street, New York 17, N. Y. ~ UNION

A"
II.‘. _}1.

The term “Union Carbide™ iz a registered trade-mark of UL,

T4 SILICONES
wf?ﬂ |

Ire Conada : Bakelite Company, Division of Union Carbide
Cannda Limited, Toronto 7, Untario

U. S. Atomic Secrecy

Congress is ready to open the door for disclosure of
technical atomic imformation to NATO nations as a
top order of business when sessions begin next month.
The 1946 Atomic Energy Act, written in the period of
a U.S§. atomic monopoly, bans anv disclosure.

There appears to be general agreement on a basic
first step—remove the legislative ban and make the dis-
closure of technical atomic information a matter of
executive discretion, along with all other tvpes of defense
mformation.

But there are still congressional apprehensions. Con-
troversy over what strings should be attached to this
general proposal 15 expected.

New York's Rep. Kenneth B. Keating, ranking Repub-
lican member of the House Judiciary Commttee, wants
a standardization of secunty sateguards among the NATO
nations as a pre-condition to free interchange of atomic
information in the interest of mutual scientihe advance-
ment.

A study prepared for the Joint Committee on Atomic
Iinergy by Thomas E. Murray, a former member of the
Atomic Energy Commission and now a consultant to
the congressional committee, recommends a two-step
approach. It says: “In the first phase, the exchange
should be lintited to technical data on small weapons.
The value of withholding this information from friendly
nations has diminished to the point where 1t ought to
zive way to higher considerations of unity in the common
defense.  However, there should be a postponement—
of three to Ave years—of the second phase of exchange,
which would be concerned with large weapons, The
value of secrecy with regard to the science and technology
of large weapons still remains paramount, at least for
the time being.”

Nixon: ‘Can Spend’

There “is new evidence that Viee President Richard
M. Nixon is grabbing the bull by the horns to lead a
public education program on the necessity for an all-
out U.S, effort in missile and space technology (AW
Dec. 16, p. 25).

Nixon made a surprise appearance last week at an
Air Force Assn. seminar conducted as a public service
to educate newspaper reporters, magazine wrters and
radio-television men on the mysteries of the missile era.
Contrary to the doctrines laid down not many months
ago by Republican spokesmen, Nixon said the U.S.
“can spend all we need to spend” for national defense.
He appealed for full maintenance of the Strategic Air
Command until the missiles are ready, refused to fix
political blame for U.S. tardiness in the ballistic field.

Nixon created an excellent impression on the press,
showed signs of sound preparation for his short speech,
which was delivered without notes or text. Most e
tant of all, he exhibited understanding of the military,
technical and public relations problems involved in get-
ting the U.S. on the road to progress.

Astronautics Cost

Contrary to the general opinion, Richard Horner,
Assistant Secretary of the Air Force for Research and
Development, does not believe entrv into astronauntics
involves budget-breaking Anances. Horner told the Sen-
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Washington Roundup -

ate Preparedness Subcommittee that the work can be
done mexpensively,

A small investment, he said, can turn USALF's existing
industrial plants, technology and test facilities to the
problems of conquering space.

Soviet Trims Bureaucracy

[t hasn't been widely pubhcized, but Moscow has
shaken up its ministry organization to facilitate prepara-
tions for war., Four mmstries concerned with defense
production have been abohished and replaced by a State
Committee on Defense Technique, headed by A. V.
Domrachev, with a rank higher than that of a minister.
This 15 a promotion for Domrachev, who was Minister
of Defense Industries.

Possibly even more important 15 the fact that the
Aviation Industry Minstry was wiped out, replaced by
a “State Committee” that operates on a higher level.
[t 15 headed bv Peter Dementvev, former minister of the
aviation industry,

Western observers assume the various changes are
designed to clear red tape delays, speed weapons to the
using commands.

Bilateral Fears

Airlines are becoming alarmed for the third time this
vear over the manner mm which the State Department
15 negohiating air transport agreements with foreign coun-
tries.  Current situahion results from talks now being
conducted with France.

A representative of one U, S, international carrier said
U.S. arrlines have not vet been informed of just what
I'rance is seeking, although the French have indicated
publicly that they want a route to the U.S8. West Coast
and a Polar route to the Orient. The spokesman said
the State Department, after standing pat against the
awarding of new routes to France earlier, may be
willing to “give " on a West Coast route. The Civil
Acronautics Board is willing to go along with State on
that—another puzzle to the airlines,

Another spokesman said last week’s apparent willing-
ness to give France at least one additional route could
hay }t; been “window dressing” for the NATO conference
1M I'Aris,

CAB: Space Denial

Civil Aeronautics Board is at least one government
agency that hasnt vet bought the idea of space fAight.
In denving the first recorded formal application for inter-
planetary space routes, the Board ruled the request pre-
mature “since at the present time no commercial equip-
ment 15 available and there 5 no indication as to the
present feasibility of such service or traffic which might
move to points bevond the carth.”

The tormal application for authority to operate a space
carrier between the U.S. and points in the universe was
fled recently by Terminal Transports Co. Inc., of
Atlanta. The Board chose to follow the examiner's
recommendation that pointed out that the applicant
fatled to designate routes and terminal or intermediate
1}:'If]‘|t!- on the 1}1‘{11][.‘!5::& routes.  The examiner also
emphasized his recommendation was based in part upon
the applicant’s failure to document the type of space
machine he proposed to use. —Washington staff
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Pentagon Girds for New Research Feud

Military services are ready to battle for control of
R&D with less Defense Department interference,

By Claude Witze

Washington—New  battle over the
direction of research talent and funds 15
under wav in the Pentagon with the
military services ready to hght for con-
trol with less interference from Defense
Department monitors.

Military research and development
spokesmen in the armed forces already
are starting to receive support from
some important defense contractors,

The hght may assume proportions
that surpass in bitterness and 1mpor-
tance the clashes of last spring when the
Defense Science Board rebelled against
the comservative dictatorship of IFrank
D. Newbury, the Assistant Secretary of
Defense for Research and Engineering
(AW April 15, p. 26),

Genesis of the new conflict was an
announcement by Defense Secretary
Neil H. McElroy that he will establish
a new Advanced Research Projects
Agency—a single manager to control the
anti-missile missile, space Hight and
other  “upstream™  projects.  This
agency, McElroy indicated, will carry
on research and development, turning
over the new weapons to using com-
mands when they are close to opera-

tional capability (AW Nov. 25, p. 26).

Attack by Kimball

Most spirited attack on the McElroy
concept was made here last week by
Dan A. Kimball, former Secretary of the
Navy and now president of Aerojet-
Ceneral Corp., manufacturer of rocket
engines for guided missiles.

“These programs,” Kimball told an
American Rocket Society meeting, “are
clearly military and the problem of mak-
ing them operational belongs to the
services, not to an Advanced Rescarch
Agency, ., .

“Any research agency which would
lry to supervise all these phases of ms-
sile development would only introduce
excessive costs, unnecessary delays and
mferior end products from the opera-
tional pomnt of view,

“What we need is not so much an-
other high level organization as a new
kind of organization at high level—an
organization which will simphfy, not
duplicate, the task of reaching an eftec-
tive solution to our missile problems.

“We need a svstem which will super-
vise but not interfere.”

Kimball made it clear he was talking
about advanced research, beyond the
satellite and anti-missile programs.

At the working level, where the im-
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pact of McElroyv's decision was slow to
he recognized, USAI" was the first of
the armed services to run afoul of the
Defense Department program.

Holaday Raps USAF

Accused of an attempt to “grab the
spotlight” in the newlv-respectable field
of space flight, the Aar Force has tem-
porarily withdrawn its order setting up
a Directorate of Astronautics in the
ofhce of the Deputy Chief of Staff for
Development (AW Dec. 16, p. 26).

Charge that the action “jumped the
gun’’ was made by the Defense Depart-
ment’s Director of Guided Missiles,
William M. Holadav, before the Senate

Double Management

Perils

“The satellite and space weapons pro-
grams which are just ahead will require
hardware, facilities and trained people.
The nuclens of these now exists in such
programs as the Air Force ballistic mis-
sile program, where the effort has been to
develop hardware, production facilities
and to train personnel for operational
duties in parallel.

“Double management—by the services
and by the Department of Defense—re-
sults in confusion and inefficiency. There
is always present potential or actual in.
terference—always at higher cost to the
government and loss of quality in the
end product.

“The Department of Defense was orig-
inally visualized by Secrctary Forrestal,
who was one of the principal advocates
of unification, as a small organization of
perhaps 100 persons who would set
policy for the Military Departments.

“It has grown into a super-group of
more than 5,000 persons who have taken
on the job of reviewing and amending

whatever the services are doing or pro-
pose to do.

“By this growth and change of direc-
tion—by knocking heads together, as they
used to say—and more recently by start-
ing and stopping programs with every
latest reading of the wind of Russin
propaganda, we have lost track of the
poal of effectiveness and we are devoting
ourselves more and more to trying to
solve crises week by week.

“To be specific=I think we should set
up an organization to meet our needs
today, tomorrow and for a long time to
come,"—=Dan A, Kimbhall, president,
Aerojet-General Corp,

Preparedness Subcommittee. Acknowl-
r:dgin? that the astronauntics feld 1s
outside his jurisdiction, Holaday said
he still opposes the consolidation of
USAI”s activity at this time.

Reason given was that the new Ad-
vanced Research Projects Agency has
not been established nor a director cho-
sen to head it. In the absence of De-
fense Sccretary Neil H. McElroy, m
Furope for the NATO conference,
Holadav took his case to Deputy De-
fense Secretary Donald A, Quarles and
won immediate support. Quarles said
he asked USAF not to establish the
new directorate.

In withdrawing the order signed by
Lt. Gen. Donald L. Putt, USATF deputy
chief of staff, development, USAF called
it “premature,” Secretary James H.
Douglas declared the action was the re-
sult of a4 misunderstanding and contrary
to a promise he had made that nothing
would be done until it could be coor-
dinated with the plans for ARPA.

The Air Force Secretary said the
purpose of the new directorate will be
to serve as a contact with ARPA, but
it was not made clear why USAF's
consolidation of “upstream™ projects
must await formation of the new and
apparently unpopular defense agency.

USAF Opposition

Almost immediately after the Air
Force retreat, witnesses from Air Force
headquarters made it clear to the Sen-
ate Preparedness Subcommittee  that
they look with disfavor on Advanced Re-
scarch Projects Agency.

lEven Douglas, asked why all three
services need separate research and de-
velopment programs, pulled no punches
in his reply:

“You only get urgent effort from the
user and prospective user. You never
get effective pursuit except when vou
have the user expressing the need” and
doing the work.

Douglas said he had no objection to
having basic research done elsewhere,
“but once vou move aver the poorly
defined line to applied research, I would
object.”

The Secrctarv was supported vehe-
mently by his military colleagues.

Said Lt. Gen. Clarence 5. Irvine,
deputy chief of staff, matenel:

“What we don’t need in Washing-
ton are more committees, czars, direc
tors, secretaries—we need more decisions
from the Secretary of Defense.

Gen. Irvine said the Secretary should
hand out roles and missions and, if
they are not carried out, “crack heads.”

Gen. Putt, who raised the storm
over USAF's new Directorate of Astro-
nautics, was asked by the senators if
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he thought a cvilian agency should
be established to bring new weapon
systems into  operation.  He said “1
do not,” and continued:

“As weapons become more complex
it 15 absolutely necessary that the user
develop the operational concept, ground
handling support, training, preparation
of bascs, ete.”

The general said he feared a civilian
agency to develop prototypes and then
show the armed forees w|l1uf they will
do “would stretch out the time instead
of shortening it

Negative by Schriever

The same point was emphasized by
Maj. Gen, Bermard A, Schriever, com-
mander of USAF’s Ballistic Missile
Division, He said:

“If vou ever separate research and
development of military weapons from
the user, vou are going to stretch the
time of development.”

Gen, Schriever said he wanted to
register with the Senate group “a strong
negative against ARPA. This would be
a very great mistake,”

In the month that has elapsed since
Mcllroy announced his intention of
creating the new single manager agency,
there has been almost nothing to clarify
his plan or give more details. In his
testimony, Holaday indicated that the
ARPA ofhice will control funds only and
that the armed services will continue
to work on their own research and
development programs.

This is contrary to the impression
given by McElrov a month ago. At
that time, he said the single manager
will assemble a “fairlv substantial sized
rescarch and development effort”™ with
“those people who Ilmu: been working
i these areas in the past as the nu-
clens.”

NMeed for Decision

On this subject, Kimball, a veteran
of many vears’ experience in the Penti-
gon, voteed a firm opinion in his speech
to the Rocket Society,

The Aerojet president said “we don't
need any more overlapping agencies.

“We need decisions—decisions  that
stick—in the Defense Department.

“"We need to have these decisions
implemented by the military services,
not by a hodge podge of Department of
Dcfense people trving to adjust the
military programs.”

‘Then Kimball spoke about a top-level
rescarch and ci::u'n:]]npmf:nr staff:

“Research and development project
management requires a rather large and
competent technical and  procurement
staff.

“Such a staff does not exist in the
Department of Defense and obtaining
such a staff would be difhicult and time
Consunnmg.

“A research and development organi-
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zation has no place in the Department
of Defense, where it duplicates the
separate efforts of the armed services.”
Kimball said he wanted to propose a
program to “put America on the road to
missile  supremacy” and replace “the
haphazard svstem we've been using.”’
He said the appointment of Dr.
James R. Killian, president of the
Massachusetts Institute of Technology,
as a spectal assistant to President Eisen
hower was a good starting point but
“we need mmore than advice to  the
President.” Kimball suggested:
e Dr. Killian and his scientific advisers
should set mussile policy for a Director
of Guuded Missiles.
e Director of Guided Missiles should
be appointed by the President, con-
hirmed by the Senate for a specific pe-
riod of vears. e should work for the
sceeretary of Defense,
® Onlv a small staff is needed by the
Director of Guded Missiles to direct

the work of the armed services, but not
do it for them. The director must not
be at the merey of civil advisers whose
opinions can outweigh those of the
militiary men.

The rocket manufacturer said m-
sufhcient monev 1s being spent on ad-
vancing the state of the art.

Stepping into the current problem
of the Thor and Jupiter intermediate
range ballistic missile production order,
Kimball indicated that he does not
believe the Army should be allowed to
produce Jupiter for USAT use.

He said the Director of Missiles
should have authority to  determine
types and missions and allocate develop-
ment and  production to the service
which will be responsible for operation.

IFor Congress, he urged a simplifica-
tion of legislation concerning construc-
tion  of facilities and  procurement
methods—to make it easier for industn
and government to get together. |

Congress to Boost Defense Budget
Above Administration Requests

By Evert Clark

Washington—Substantial increase in
the Fiscal 1959 military budget—even
bevond what the Administration will
ask—appears certain as o result of the
senate Preparedness Investigating Sub-
committee’s extensive look at missile
and satellite programs,

Increases are expected to range far
outside the missile area to cover aireraft,
submarines, warning and detection sys-
tems, research, operating funds and per-
sonnel.,

Major pomts developed thus far in
questioning of militarv and scientific
leaders are:
® Iiscal 1959 budgets have been pre-
parcd largely on the basis of fiscal guide-
hines laid down before Defense Seeretary
Charles E. Wilson left office, rather
than on needs, and reflect little aware-
ness of the Russian threat as evidenced
by mnssile and satellite Taunchings.
® Major deficiencies exist almost across
the board in militarv programs, espe-
cially in USAF's Strategic Air Com-
mand and Navy’s mussile-submarine and
anti-submarime programs. Supplemental
requests for Miscal 1958 funds and the
planned 1959 budget still do not cor-
rect this.
® Subcommittee does not believe the
Administration  has  vet caught the
proper “sense of urgeney” even though
military witnesses were outspoken about
harmful effects of fiscal ceilings over the
past several vears.
® Atlas intercontinental ballistic mis-
sile program was accelerated as of last
week, but a strong Air Force recom-

mendation for acecleration of Titan
ICBM program had not vet been ap-
proved by Defense Department when
Air Force witnesses testified.

Subcommittee  Chairman  Lyndon
Johnson (D.-Tex.) also is Senate major-
ity leader and a member of the Appro-
priations and Armed Services Com-
mittees. He has continuallv pressed
military witnesses for specific answers
on their needs and has assured them he
will do evervthing possible to sec that
the needs are filled.

Republican minority members of the

GEN. CURTIS E. LeMAY
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subcommittee have made few attempts
to defend the Admimistration’s budget-
arv limitations on military programs.

Testimony on the seriousness of the
current situation has ranged from mild
concern to the statements of Gen, Cur-
tis LeMay, USAIL vice chicf of staff,
that the U. 5. probably is ahead of
Russia in wir striking power right now
but probably will not be hL'ﬁ:rr_' War
COIMeES.

LeMay Doubtful

“I think we have waited pretty ]mlg
Gen. LeMav said. “1t is n:l{]-uhtful I my
mind whether we can catch up before
we have a general war, but [ sure want
tiy trv.

“Unless we do something and some-
thing verv radical we will be m an
:II]I:IL’rl{]'T I]'It!lh'l'l'". ]'.'IH'\IIH]'I] "|."|.I|']l R ussia ]I].
a very short time. What worries me is
while we are enjoving a superior POsi-
tion we are not doing verv well . . . in
an inferior position, we arc gomg to
lose ground verv rapidlv.”

Subcommittee asked some 100 indus-
trv and science leaders by letter what
bottlenecks thev had found in the de-
fense system and what they recommend
to remove them,

In addition to a number of recom-
mendations that military research and
development—particularly  tor  space
flight—be put under a new civilian
1ETL'nf,1. many of the letters called for
1 rﬁtrlm*-l:rt.r sense of urgency within the
Defense Department and the Adminis-
tration, considerable streamlining of the
defense management organization, more
freedom for Ct}lltm{tnrﬁ in making tech-
nical decisions and long-range funding
of rescarch and [ImL]ﬂpmr:nt instead
of vear-to-vear funding.

Some letters called for a crash pro-
gram on space fight.

Industry leaders will testify  when
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hearmgs reswne Jan, 7, Fducators also
have been asked to submit recommens-
dations for mumproving scientific and
technological training,

Members Dissatisfied

Subcommittee members expressed dis-
satisfaction with testimony of Defense
Department Director of Guided Mis-
siles William Holaday as to what au-
thority he now has and what he is
doing to accelerate missile development
and produchion, but they denied re-
ports, printed several days after he testi-
ficd, saving most of them thought he
should resign.

Holaday revealed plans to launch a
satellite at least as heavy as Sputnik
[I's 1,120 Ib, but would not give the
timetable in Open session.

Acceleration of the Atlas, he said,
will require more money for Fiscal 1958

JAMES H. DOUGLAS

and “about one third more than was
planned” for Atlas in Fiscal 1959,

Maj. Gen. John B. Medaris, chief of
the Armv Ballistic Missile Agency, said
a committee he served on 1|;:|gf::l devel-
apment of a 220,000 Ib, thrust rocket
l.'nirim in the summer of 1956 because

“we hlt we couldn’t get awav with any

111:}rf: thrust than th.Lt An engine of
“much higher thrust” cmnhug along
On N engineering l:l.u.n at  North
f"l.mr:ri::.m Aviation Inc. now because
“nobodv can put down their finger to-
day on the specific project for which
they need the engine.” He nrﬂml de-
velopment of it on “a crash basis,

Dr. Wernher von Braun, technical
dircctor of the Armv missile program,
urged creation of a National Space
Ageney with a 51.5 billion budget and
a goal of putting man into space and
retrieving him within the next five vears
and cstablishing a manned space svstem
m 10 vears,

[He also cnticized mterference from
committees and said he had to wvisit
the Pentagon twice a month and
Medaris once a week to justifv pro-
orams and to talk with committees.

Lt. Gene James ML Gavin, Army

chiet of rescarch and  development,
urged replacement of the Joint Chiefs
of Staff with an “integrated” staff
system using three and four-star general
officers who would then retire or serve
im umfed theater commands.

Garrison Norton, Navy Underscere-
tarv for Air, was the most outspoken
critic of the “total dollar straitjacket™
imposed on the services for the past few
vears and said it had senously hampered
rescarch, procurement and  combat
readiness. He said the Secretary of
Defense told the Navy to cut its hudﬂt‘
and he assumed the President told Ht[
Secretary of Defense what to  do.
Norton also is responsible for Navy
rescarch and development.

Polaris Breakthrough

Other Navy witnesses praised the
Polaris 1,500 mi. feet ballistic missile
program highly and said there have been

“most signihicant ’rL*L‘]mnlnﬂIm] break-
thrnuglh im all areas, m::lur:]mn navi-
gation, solid propellants and gmchCL

Except for Polaris, which has been
greatly accelerated since the Oct. 4
firing of the Soviets” first earth satellite,
there has been onlv slight relief from
budget ceilings in tesearch and in air-
craft procurement, they said,

Adm. Arleigh Burke, Hmf of Naval
Operations, alled for “more money,
men and ships”—especially submarines
"I:'l'l[! .'[!I'Itl HII]'J]'E]:'[TI]'IE‘ L(iLlll]lTlEﬂt '.'J.H"i.’
called the Russian submarine-missile
threat without parallel in history.

Air Force officials called for more
effort 1n everv area, from crews, opera-
tional funds, aireraft and dispersal for
Strategic Air Command to rescarch on
spacecraft, antisatellite missiles  and
defensive satellites.

Gen. LeMay said “a majority of SAC

&
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was grounded for the last five weeks”
of Iiscal 1957 for lack of gasoline.
Others put more emphasis upon near
and far future weapons but most USAF
witnesses agreed aircraft, missiles and
space  problems should share about

equal priority.
Gen, LeMay and Lt Gen. Donald

L. Putt, USAF Deputy Chief of Staft
for n:,u_]npmunt testihied the U, S
probably would not detect more tlhm
one or two ICBMs if Russia fired
them at this country now and sad
even that would be “aeccidental.”

Putt spoke of “recent” breakthrough
in [CBM detechion work and said work
should proceed as fast as possible on
a warning svstem.  He recommended
public education on military rescarch
I}ll[]-]]ILlll"i streamlining of decision mak-
mg machinery, and Enmntﬂnt research
effort, and said he would have asked
for another S150 to $250 million for
his work if the Fiscal 1959 budget
had not had a ceilling.

Maj, Gen. Bernard A, Schrever,
commander of USAI's Ballistic Mis-
sile Division, said Thor, Jupiter, Atlas
r Titan would make perfect boosters
to place considerable weights in orbit,
or ¢ven to hre a rocket to the viamity
af the Moon by 1959,

NATO Cool to IRBM.
Warmer to R&D Plan

Paris—U.S. encountered resistance
from the NATO countries to its plan
to arm Western Europe with mterme-
diate range ballistic nmussiles and nuclear
stockpiles, but a proposal of Secretary of
State Dulles for a coordinated rescarch
and development program for “a se
lected group of modern weapon svs-
tems™ was received with interest.

Limited accord was reached on the
[RBMs.  The Dualles proposal, not
spelled out completely, called for set-
ting up a temporary NATO ad hoc
croup including scientists and engineers.
Among other things, they would recoms-
mend a weapon system suitable to the
NATO mission and which would be
built i Europe.

Cornell Will Direet

Reconnaissance Study

New York—Two vear studv to pro-
vide the Armyv with better battleheld
reconnaissance based on radar, ifrared,
acoustical, meteorological, photographic,
television and  visual survelllanee  has
been placed under the direction of the

Corell ‘Lur:mlutit:;l'[ Laboratory in
Buffalo, N. Y.
The SI, million contract will secure

the services of 35 Cornell scientists.
Therr function will be to:
® Fvaluate  present  combat  recon-
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Why Two IRBMs?

Washington—Decision to produce both Army’s Jupiter and USAF's Thor inter-
mediate range ballistic missiles is still strongly opposed by the Air Force, testimony
before the Senate Preparedness Investigating Subcommittee revealed. Armv favors
the decision, although USAF will be the user of both missiles.

Subcommittee has spent a large portion of its hme questioning Defense Depart-
ment and service witnesses on the subject. Here is a resume:

e William Holadav, Director of Guided Missiles—"1 was plaving it safe to give us
early availability of a number of missiles.” After Holaday made his recommendation,
Defense bcuw::tm Neil McElroy briefed President Eisenhower on the plan. Final
decision was made Nov. 27 at the White House in a meeting attended by Viee
President Richard Nixon, Presidential Assistants Sherman Adams and James R.
Killian, Jr., Budget Burean Director Percival Brundage, Secretary of State John
Foster Dulles, McElroy, Deputy Defense Secretary Donald A, Ouarles and Holaday.

This prompted subcommittee counsel Edwin Weisl to ask: “Of all these men,
how manv know anvthing about muissiles?”

Holaday put the extra cost of two programs at about the cost of carrying on the
research and development part of one program. He said only 109 of the Jupiters
and Thor scheduled for firing have been launched so far,
® USAF Secretary James H. Douglas—Both are satisfactory for production, but Thor
will be available in gquantity before Jupiter. Cost to produce Thor alone would
be some S200 million less than cost of producing both under the “present operating
program.
® Cen. Thomas D. White, USAF chief of staff—""Thor and Jupiter are both fallouts
from the Atlas program . . . engines in all three systems are Air Foree engines.”

e Lt. Gen, Domald L. Putt, USAF deputy chief of staff for development—"In
addition to two development programs, there are the additional costs of tooling up
different lines, somewhat different sets of pround handling equipment, training to
handle difterent systems, a number of parts and pieces doubled up—it is consider-
ably more than just the increased cost of developing two systems.”

¢ Lt. Gen. Clarence S. Irvine, USAF deputy chief of staff, materiel—Air Force does
not need the Jupiter, The hundreds of millions of dollars could well have been
spent on anti-missile mussiles, the X-15 rocket research aircraft, the chemical bomber
and other such projects. Accent on Jupiter was to develop a weapon, not a weapon
system. Thor has real equipment, “not just pictures and ideas. This stuff :'5 on
wheels, and we can drive it around the country—if that is what yon want.” But
Irvine suggested “some people had better look at some pictures of World War 11
and what targets convoys made.” USAF has five plans for moving Thors “and we
can do it.” Gen, Irvine said he did not agree with the Jupiter-Thor decision, “but
[ have my orders, and I'm carrving them out.”

® Maj. Gen. Bemard A, Schriever, commander, USAF Ballistic Missile Division—
Thor is nine months ahead of Jupiter in tooling and 12 months ahead from the
production standpoint, and Thor could be further accelerated. Jupiter is too expen-
sive a backup. Thor drew heavilv on the Atlas program, and when Thor was
started, USAF needed only one additional contractor—Donglas Aircraft Corp.

® Army Secretary Wilbur Brucker—"“The progress made during the last two years
(om Jupiter) has been an outstanding technological feat for which the Army is
justly proud. Never before has so much been accomplished within such a short
time on a complex new weapons system. The recent decision . . . is based on the
success of this program. It is remarkable that such a decision could be made after
such a short period of development.”

® Maj. Gen, John B, Medaris, chief of Army Ballistic Missile Agenev—No production
money has been provided. (Others testified it will appear in a supplemental Fiscal
1958 appropriations request.) Program was started a vear after Army recommended
it and only after the Killian report urged a 1,500 mi. missile. Project lifetime esti-
mates varied from five months to as low as 45 dayvs as work progressed. Seventy
per cent of Jupiter's components are identical to Redstone’s, Gen. Medaris doubted
development conld have gone faster.

— = —_—

naissance programs within the Depart-
ment of Defense.
® Review tactics of present and planned
reconnaissance  procedures.
e Devise and recommend new recon-
naissance  svstems and supporting  re-
search programs,
Presently  stated objectives of the
studv are to provide |:1.1H1LthI Com-

manders with continuous means to scan
a large arca, locate targets, prepare
missile gmidance information, fire a
mussile, and observe the results almost
mstantancously.  Surveillance  packages
would be df:'ilgl'l{‘{l to At mnto drones
and to be carned by high performance
manned reconnaissance aircraft such as
the Grumman AQ-].
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STATIC test fring of Convair Atlas ICBM on stand at Edwards AFB, Calif., shows
large flame from main engines, smaller flame above from vernier engine.
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SEQUENCE of Atlas hring at Cape Cana-
veral, Fla., shows details of configuration ...

USAF Reports

Washington—The USAF-Convair At-
las intercontinental ballistic missile last
week made its first  successful  test
launching from the Air Foree Missile
Test Center at Cape Canaveral, Ila.,
on the 54th anniversary of the YWnght
Brothers' frst airplane flight.

Onlv a few hours before the Atlas
shoot, . R. Dempsey, director of the
program for Convair, said he was ex-
pecting a call from the Defense De-
partment to launch a satellite weigh-
g from 500 to several thousand
pounds.

The Atlas propulsion system, Demp-
sey said, can be adapted for the satellite
in less than a vear.

The Florida test, announced at the
Pentagon, was not a full flight over a
5.000 mile course, The Atlas was re-
ported to have flown a little less than
S00 v, for a test of certiin com-
ponents. The results were satisfactory.

The missile had failed on two other
attempts, in June and September.

Speaking at a miassile seminar held
by the Air Force Assn., Dempsev esti-
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» « » Clearly visible are twin exhaust plumes of two rocket engines, nozzles of the engines and
protrusions on lower end of missile—either plumbing or external guidance package.

Successful Atlas Launching

mated that the unit cost of the Atlas,
once 1t 15 in production, will be about
S2 million. This i1s without considera-
tion of the money invested in research
and development.

Maj, Gen, Bernard A. Schrever,
commander of USAIs Ballistic Missile
Dhwvision, told the Senate Preparedness
Inveshgating Subcommittee the day of
the firing that he is completely con
fident the Atlas nose cone problem has
been  licked, based upon  exhaustive
ground tests and tests with the X-17
missile.

He also indicated guidance and pro-
pulsion problems are well in hand.

The Atlas’ vernier engines also re-
portedly operated satisfactorily during
last week's hring.

Atlas is S0 ft. long and 10 ft. in
diameter (AW Sept. 2, p. 28), Tts
two Rocketdyne booster engines pro-
duce 165,000 Ib. thrust each and the
sustainer develops 65,000 1b. thrust.

Design features include a corrugated,
blunt nose cone to solve the re-entry
heat problem and an external guidance
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package, visible in some of the photos.
Length of the nose section, including
corrugations, 1s 9 ft.

| continental  Dballistic  missile  program.

Action Log

Washington—Here's the action an-
nounced by the U. S, last week in its
battle to challenge the Soviet Union's
technological-propaganda  lead:
® Ordered acceleration of Atlas inter-

Administration will submit supplementl
appropriation bill to Congress to cover
the Fiscal 1958 acceleration. Atlas funds
for Fiscal 1959 will be approximately
one-third greater than planned.

® Atlas test vehicle makes first successful
launching.

® North Atlantic Council agrees in prin-
ciple with U. 5. plan for equipping |
NATO countries with intermediate range
ballistic missiles. Under the compromise,
countries who do not want the bases
can refuse them although they may have
signed the agreement.

__ ——

Pis ..:r y -.r'! ., H AN . ’.' ; '_.-..' -
ANOTHER dectail shown is fared tail of

Atlas, Nozzles also show clearly.
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Russians Study ICBM Deception
By Fragmentation of Final Stage

Russia’s missile scientists reportedly
are investigating a technique for assist-
ing their mtercontinental ballistic mis-
siles to penetrate this countrv's missile
defenses by confusing defending anti-
mssile radars and Lnlnpuh rs with large
numbers of decov warheads.

Technique is to separate the missile’s
final stage rocket from its warhead
Hmn-tmhu-r_ near apogee and blast the
rocket casing, fuel tanks and motor nto
fragments with high explosive charge.
Fragments will disperse for miles m
front, behind and on all sides of the
warhead, with manv of the fragments
making better radar targets than the
warhead itself,

United States scientists developing
the Arnmv's Nike-Zous and Plato and
the Air IForee’s Wizard anti-missile svs-
tems have expected Soviet cfforts in
this direction and are extremely con-
cerned  about  finding  counter  tech-
niues.  They have been handicapped,
however, both by lack of funds and by
restrictions pl aced for security reasons
on  communication  between  groups
working on closelv related parts of the
problem.

Counter Techniques

The problem of finding methods of
countering decov warheads is serious.
At the extreme altitudes where the
final stage rocket would be fragmented,
the verv thin solar Jllﬂ:hp]urs_ wonld
not slow the decoy fragments appreci-
ably.

Thev would maintain  about  the
same relative velocity as the warhead
until slowed by re-entry into the heavier
atmosphere about 25 mu. from the tar-
eet, Also, thev would be distributed
over an area of several thousand square
miles both forward and behind  the
warhead.

There are three approaches to coun-
tering this tvpe of decoy:

e Detection at re-entrv. The heavier
mass of the warhead will cause it to
maimtain  a  higher relative  veloaty
through re-entrv, The problems, how-
ever, of determining which target is
the warhead and its mterception point,
plus  lannching and guidance of an
anti-missile missile against the warhead,
approaching from Llhulll‘ 5 mi. away at
a speed near 15,000 m]‘:h,. dre enorm-
ous.

¢ Detection prior to decov launching.
[f the approaching missile can be de-
tected and tracked for long enough to
compute 1ts trajecton before Fr germnen-
tation of the rocket, the target 'Fn”-rﬂ.'l.
ing the onginal elliptical  trajectory
could be presumed to be the warhead.
This techmque, however, implies a de-
gree of cooperation from the Soviets
that it might not be reasonable to ex-
pect.

e Detection by target analvsis, '|here
have been several proposals both to the
Army and A Force as to methods for

analvzing radar return signals from all

targets to determine which target s
the warhead., To date, no contract has

been let tor study of anv of the varions
pmpm[‘d counter technigues.

secunty  restrictions  have  serioush
handicapped  the intrrclmngu of In-
tormation between groups working on
the anti-missile missile problem, At
least one group of scientists attempting
to solve the missile interception prob.
lem was not informed of classified Na-
tional Advisory Committee for Aero-
nautics reports, published more than
two years ago, that describe methods
for mancuvering and estending  the
range of warheads by utilizing the glide
puthtH! of a cone shape at *-.i'JLLt]"s
above MNach 5.

Their first knowledge of these reports
came after n:[L{LI:.'-..IﬁLJEmn from an arh-
cle appearmg in Aviarion \Weeg (Nov,
11, p. 26).

Sophistication Needed

A weapon svstem that would cffec
tively  counter an  incoming  encnm
ballistic missile “would be the most
cdithcult development of all time,” for-
mer Assistant Seerctary of Defense D
C. C. I'urpas told a recent mecting of
the American Ordnance Assn., “but a
successful result wonld be so important
that the project should be pursued vig-
orously.” All of the problems for the
development of such a svstem have not
been solved.

Scientists and military planners work-
ing on the problems of missile defense
sav that much basic study remains to
be done. New and highlyv sophisticated
techniques for detection, computation
and guidanee are mandatorv., An ef
fective missile  defense  svstem must
measure in seconds the time between
detection and destruction of any in-
coming intruder,

US ARMY
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Republic Developing Army SD-3 Surveillance Drone

Model depicts all-weather SD-3 surveillance drone which is being developed by Republic Aviation Corp.’s Guided Missiles Division for
the Army Signal Corps under a 85 million contract for development and production of the SD-3 and a more advanced jet version of the
drane. Vehicle is designated an vnmanned flving and spying machine and is called the hrst of its kind., Army says the SD-3 uses advanced
surveillance sensory devices and is equipped with three different inter changeable nose nnits for performing |.'|'|'|u!_'{|rrr.1|:|h1. radar or infrared
missions. Drone can be launched at zero length with jet-assisted takeoff, and is reported to be recoverable,
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F11F Carries Sidewinder, Area Rule Tanks

Navy Gromman F11F-1 fighter is shown carrving Sidewinder infrared air-to-air missiles and low drag, area ruled fuel tanks under the wing.
The anxiliary fuel tank installation was specifically included as a part of the area rule application to the basic aircraft. Sidewinder weighs
155 Ibs. is produced by General Electric and Philco, and is in opemtional unse.

Joint Atomic Energy Committee
Asks Nuclear Plane Acceleration

By Katherine Johnsen

Washington—Joint  Atomic FEnergy
Commuttec 1s still chssatished with the
actions taken to accelerate the U, S, mis-
sile and nuclear propulsion programs.
The move is another indication of the
firm hand Congress will take in direct-
ing defense policy in the coming scs-
siomn,

“NMuch more remains to be done,”
IRep. Carl Durham (D.-N. C.), chair-
man of the committee, and Sen. Clinton
Anderson (D.-N. ML), vice chamman,
wrote the President.

They  smd, however, thev  were
“pleased to note a somewhat greater
recognition by the executive branch of
this challenge” posed by Russian ad-
VINCOS.

The committee speafically  urged
President Fisenhower to expand present
programs for development of nuclear
propelled rockets and aircraft.

Pointing out the militarv advantages
af a nuclear-powered airer: ift as a nmhlh:
platform for intermediate range mis-
stles, the committee added:

“In terms of world opimion, the
psvehological advantage of getting the
first nuclear propelled plane into the
sir would be great and perhaps crucial
to American scientific prestige.”

The Admimstration recently followed
the committee’s recommendation in
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centralizing control of nuclear aircraft
projects under USAF Maj, Gen, Donald
J. Keirn (AW Nov. 25, p. 28). Bur the
comumittee said, further achion “in im-
proving program support for cfforts to
get a prototvpe flving as soon as possi-
ble™ 15 necessary.

Rep. James Patterson (R.-Conn,),

committece member, protested  that:
“This vear 5100 million was mdiserimi-
nately slashed from the nuclear aireraft
engine development program and the
whole project was down-graded.
[t was a colossal error. Patterson
promised to push for “a bare-knuckle
mvestigntion” by the ;-:nnl' conumittee
next nmnth if the Administration fails
to restore the funds cut from the atomic
aircraft program to keep under a budget
ceiling. This included a sharp reduc-
tion 1 the nuclear areraft engme pro-
eram of Pratt & Whitnev (AW Aug, 19,
. 34).

The committee urged “full utiliza-
tion” of the manpower and facilitics of
the Atomic Energy Commission’s Los
Alamos and Livermore laboratories in
the nuclear rocket development pro
gram and asked President Eisenhower
to report on steps planned in this direc-
tion,

The need for additional facilities for
production of atomic weapons also was
emphasized. The committee urged that
“the Joint Chiefs of Staff revise its

method of estimating future require-
ments in order that these estimates be
based on actual projected military re-
quirements rather than being cli:.'pf-m]
ent upon AEC available production.”

Meanwhile, two top leaders who in-
fluence sizable blocs of votes reflected
the divergent outlook in Congress.

e Sen. Lyndon Johnson (D.-Tex.), ma-
jority leader and chairman of the Pre-
paredness Subcommittee now moving
forward with a comprehensive investi-
cation of Hu;' missile-satellite program
(AW Dec. 2 p. 31), called for an all-out
spirit of urgencey “in stepping into the
A8 [}f SPRce, '
* Sen. Harrv Flood Byrd (D.-Val),
chairman of the Finance Committee
and a high ranking Demaocrat on the
Armed f‘:'-f:n'im:h Committee, cautioned
aganst any L“-..'rrfn.tﬂﬂm:u that !I'I]IE}I‘LT
iffect the countrv's economic qhhlhh
“Certainly, neither our total govern-
mental expenditures nor our total taxes
can be further increased without weak-
cning our economy m inflation and by
dangerously stimulating deterrents to
I1'|L'[“L“I:'-LL] national prr:dnttmll " Byrd
amed. “We cannot afford nonessen-
H'.I]:'-i i military  programs —or other
]'.'ITﬂgriH"."l-.

Johnson declared that “there 15 some-
thing much bigger and more important
in front of us than a few pieces of mili-
tarv hardware”—such as missiles or sat-
cllites, “What is really before us is a
new frontier—a new age. . . . Rockets to
the moon are just over the horizon,
Spnc‘c ships are only a few vears away.

. The scientists are already talking in
cerious terms abont the day when we
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will escape the solar syvstem and explore
the universe.”

Johnson outhned five steps the U.S.
should take:
e “Iirst, we must step up the develop-
ment of the weapons which will assure
our survival,
* “Second, we must revise our meihods
of teaching and our curricula so that
science and technology are no longer
iznored,
® “Third, we must mobilize our popu-

lation to face the challenge, tapping the
now unused reservorrs of talent and abil-
ity among people who are retired.

® “Fourth, we must step up our re-
scarch into the phvsical and biological
problems of outer space—perhaps
throngh a space academy.

e “Fifth, we must lodge—cither in 2
new or an existing agency—specific re-
sponsibility for the phvsical, economic
and legal problems of exploring cute:
space.”

Power Says Soviets May Strike
With Sufficient ICBM Potential

Washington—"The chief of the Strate-
gic Air Command warned last week that
Russia will attack the U. S, “when they
think they are stronger than we are,”

Gen. Thomas S. Power indicated the
Soviets will consider it time to strike
when they have a large stockpile of
operational strategic missiles, Most 1n-
formed observers expect Russia to have
this capability by the end of 1960.

Gen. Power, commander of USAF's
long range bombers, said he believes
SAC today is strong enough to discour-
age the Soviets from starting a general
war. But he warned that the situation
may change as Red production of strate-
gic missiles continues.

Blunt Warning

In an address to an Air orce Assn.
seminar on guided missiles, Gen, Power
gave the bluntest evaluation of Soviet
military objectives of any military com-
mander in recent vears. His speech, ap-
proved by the State Department, was
read for him by Lt. Gen. rancis H.
Griswold, vice-commander of SAC.
Gen. Power's text said, in part:

“It is my considered opinion that as
this stockpile (of Russian missiles)
zrows, so does the threat of general
war. . . . The United States has been
and still is their major obstacle. It,
therefore, stands to reason that the
Soviets will make every effort to elimi-
nate that obstacle as soon as they have
attained—or believe they have attained
—the capability of doing so with 1m-
pumty.

“Possession of a large stockpile of
operational strategic missiles may well
zive them the conviction that they have
attained that capability.”

The General pointed out that dicta-
tor nations never build a mlitary es-
tablishment without using it. He said
4 realistic appraisal of the Russian ma-
chine makes it clear it will be used for
aggression against the United States,
with no possibility that moral consid-
erations would divert Russia from the
horrors of nuclear war.

“Thev will initiate aggression as soon
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as they consider it expedient to do so,”
Gen. Power said, adding that “the
Soviet rules will accept even sizable
losses m Russian lives and property as
long as such losses will not jeopardize
their own positions and welfare or im-
pair the achievement of their goals.”

‘Initiate Aggression’

Our answer to the Russian threat,
Gen. Power said, must be a continued
power of deterrence. He sees tour major
dificulties to maintaining this power:
® Rapid advances in technology.
® [mprovement in Soviet acnal dcfenses.
* Vulnerability of SAC bases to attack.
® Decrease in waming time.

Already deep in the missile business,
SAC's commander said it still is difficult
to predict how long it will take for the
integration of the new weapons into the
Air I'orce arsenal. He added:

“If our current bombers—the B-47
and B-52—should become obsolete and,
therefore, 1ncapable of performing
strategic  missions  against the odds
created by advanced technology, before
their places can be taken by well-proven
missile forces, the resulting gap will
weaken our mulitary  strength-in-being
to such an extent as te actually mwvite
aggression.

At the same time, the General dis-
counted the strategic mssile as the
“ultimate weapon.” He said 1t has yet
to prove itself and that a mixed force
of missiles and manned bombers will be
used for the “foreseeable future.”

Russian Air Defenses

Called Threat to SAC

New York—Russian chances of neu-
tralizing the Strategic Air Command
rest with improving their air defenses
rather than with IRBM and ICBM
weapons, in the opinion of Walter
Dornberger, former chief of German
V2 development and other missile proj-
cets.

Soviet air defense system of fighters
and missiles 15 currently a potent quan-

Solid Propellant Interest |

Air Force has sugpgested that Plallips
Petrolenm Co. negotiate with a total of
five companies regarding possible affilia- |
Hon with Phillips’ solid propellant ac-
tivity, The soggestion stemmed from
USAF's desire to have Phillips associate
its solid propellant work with a firm
housing an overall systems and manufac-
turing capability in the rocket held.

Phillips already is negotiating  with
North American Aviation’s Rocketdyne
Division. Other companies on the list:
® Acronutronic Systems Ine.

e Olin Mathieson Chemical Corp.
® Goodyear Aviation Products Division.
® Thiokol Chemical Corp.

Agreement between one of these com-
panies and Phillips probably would lead
to the formation of a separate company
owned jointly by both firms. Aerojet-
General also was interested in negotiat-

ing with Phillips, but USAF reportedly
considered the company sufficiently busy
with solid propellant work.

tity and Dornberger estimates that its
improvement rate 15 so rapid that
within three to five years SAC will have
virtually no chance of attacking Russian
targets  successfully with its  present
cquipment.

Dornberger cites the great difficulties
of launching ballistic missiles on a pre-
cise time schedule in lhis contention
that it would be almost impossible to
destrov all SAC bases and refueling sta-
tions simultancously with these weap-
ons. e believes that a large number
of SAC bombers would become air-
borne after the first warning of such an
attack and the Russians would have to
depend on their air defense system to
save themsclves. Dr. Dornberger, who
is presently technical assistant to the
president of Bell Aireraft Corp., made
his points at a recent luncheon at the
Overseas Press Club here.

Dr. Dornberger agrees with many
experts who have become vocal since
the Sputnik launchings in that the
greatest need of our mussile program 1s
to have strong leaders invested with
complete authority over their projects.

He goes further in stating that we
should have engineers and not scientists
running the ICBM and IRBM projects
because they are nothing more than
engineering jobs, The necessary knowl-
edge is available to carry them through
to completion and the weapons are
simply waiting on decisions in  his
OpIIoN.

Dornberger also commented on the

U.S. failure to offer European science

a close and active partnership m our
defense program. He said that several
vears ago the U.S. engaged in what
was considered by Washington to be a
strong attempt to enlist prominent
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Practice Douglis MB-1 Genie atomic warhead air-to-air missile is shown before being attached to pylons on Northrop Scorpion F-59]
ak Ts'ini:s.'nht AFB. Yuma, Ariz. Genie has four fins with sloped leading edges, horizontal tips and vertical trailing edges for free flight stabili-
zation. The MB-1 travels about 9,000 ft. under power, propelled by an Aerojet-General selid fuel rocket (AW July 29, p. 33). Note Cana-

dian insigmia on uniform of man at right.

Furopean scientists and engineers for
the U.S.-sponsored work. The pro-
posed work required a low level of com-
petencey and allowed no exchange of
ileas or data concerning the more ad-
vanced phases of weapon  problems
with U. S, scientists.

There was another equally disturh-
ing aspect of the U.S. proposals, ac-
cording to Domberger. He found that
the representatives of this government
who tried to enlist the Europeans were
9% mtelligence agents with no scien-
tific background who were primarily
interested in completing their dossiers
om the foreign scientists,

World Speed Mark
Set by F-101 Voodoo

Washington—"Thompson Trophy, top
U, 5. aviahon speed prize, was pre-
sented last week to a USAL pilot for
setting a world record of 1,.207.6 mph.
over 4 measured course.

Winner was Maj. Adrian Drew, com-
mander of the 451st Fighter Bomber
Squadron, 27th Fighter Bomber Wing,

Bergstrom AFB, Austin, Tex., His air-
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craft was a McDonnell F-101A Voodoo
powered by two Pratt & Whitney |57
turbojet engines. The record was sct
over a measured course at Edwards AFB,
Calif.

Drew's flight toppled two old rec-
ords. Previous world speed record of
1.132 mph. was set in March, 1956, by
a British Tairev Delta research plane
The ofhcial U, S, record, which won the
Thompson Trophy last vear, was 1,015
mph. [t was set by Comdr. R. W,
“Duke” Windsor in a Chance-Vought
1'SU-1 also powered by the J57.

The USAT flight was made over a
course measuring 10,1 mi. with a 65
mi. approach on either side. It was
flown at an altitude of 39,000 ft, in a
temperature of —063 degrees. There
were bwo clocked runs, from west to
cast and east to west, On the first run,
the speed was clocked at 1,212.8 mph.
and on the second at 1202.5 mph. tor
an average of 1,207.6.

Called “Operation Fire Wall," the
test followed “Operation Sun Run,” in
which the F-101 set three new couast-
to-coast speed records.

In addition to the Thompson Trophy
other awards presented last week at the

annual Wright Day Dinner of the Aero
Club of Washington were:

® Collier Trophy to Charles ]. Me-
Carthv, chairman of the board of
Chance-Vought Aireraft, and Vice Ad-
miral James S, Russell, former chicf of
wNavy's Burcan of Aeronautics, The
prize was given for development of the
I'SU-1 Crusader, Navy's fastest ighter,
¢ Wright Memorial Trophy to Sen.
Stuart Svmington (D.-Mo.), former Sec-
retarv of the Air Force, for his con-
tinued service to the cause of airpower.
¢ I'rink G. Brewer Trophy for con-
tributions in the field of vouth educa-
tion and training, to Edwin A. Link of
Link Aviation Inc. for his work on train-
mg devices.

® General Electric Aviation Trophy to
Capt. Roger IN. Shenidan, USAT, for
the crew of a Boeing B-47 jet bomber
that won “Le Prix des Trois Capitales”
race held in connection with the Paris
Air Show last May, The aircraft, from
the 529th Bomb Squadron of the Stra-
tegie Air Command, flew 2,346 mi. in
four hours, 12 minutes and seven sec-
onds at an average speed of 558 mph,
The course ran from Paris to Madnd
sud Rome and back to Paris.
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AIR TRANSPORT

Executive Losses Pose Threat to Capital

Departure of Austin may disrupt sales structure;
discouraging financial outlook is blow to morale.

By L. L. Doty

Washington—Capital Airlines 15 un-
dergoing a major top-level staff shakeup
that may result in the resignation of at
least five of the company's highest-rank-
ing sales ofhcials.

The possible break in Capital’s sales
structure 15 the direct result of the re-
cent resignation of James W. Austin
as vice president-trafic and sales to
accept the presidency of Northeast Air-
lines (AW Dec. 16, p. 41).

Within 24 hours after Austin’s
resignation, Nelson Iry, Capital's as-
sistant vice president- traffic, announced
his decision to follow suit and accepted
an offer to join Northeast as vice presi-
dent of trafhe and sales,

At least three more of Austin's
cosest aides are known to be scriously
considering offers to move into top-
ranking positions within  Northeast's
sales department. Two other sales staff
giembers have dehnmitely declined to
make the switch,

Austin Denies Rift

Austin categorically demies that any
rift at management level is behind his
decision to take a signmficant part of his
staff with him to Northeast. He told
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Aviarion Week that he accepted the
MNortheast post because the carrier needs
1 “real sales job” if 1t 15 to make a suc-
cessful bid for a larger share of New
England-Florida traffic,

Austin 15 well known throughout the
industry for his effective sales and pro-
maotional campaigns and is credited with
having spearheaded Capital's mmtroduce-
tion of the first domestic aircoach serv-
ice in the U, S, He was an active par-
ticipant in the acquisition of Capital's
flecet of turboprop Vickers Viscounts
and directed the advertising and sales
programs that accompanied the inangu-
ration of regular Viscount serviee.

Management Breach

During the past vear, strong difter-
ences of opinion within the carrier's top
management group have caused sharp
breaches between major  departments,
including sales. Discouraging Anancial
prospects have intensified the strained
atmosphere and at least one attempt
was made by an executive within the
past six months to capture 4 more pow-
crful management position through a
rcalignment of offhicer rank.

Although any such move has been
'-.IlEEL"-i‘:ifll]I".. rebuffed and management
has presented a unified front, internal

differences have hltered through to the
outside, resulting in a lowering  of
personnel morale. The threatened de-
parture of the sales staff members i
symptomatie of a morale problem that
began when it became evident the Vis-
count was not the panacea it was ex-
pected to be.

Austin’s lcaving probably will not
cause anv signihcant change in manage-
ment structure, but 1t will have a deep
citect upon the company’s sales pro-
grams since he virtually dictated sales
mhm As both a director and officer
af the company, he has been a power-
ful force in Capital’s growth pattern
during the past 10 vears.

However, present fAnancial troubles
hive torced management to focus at-
tention on steps toward ncreasing cfh-
ciency In operations and mamtenance
performance and to stress austere ecco-
nomy in other activitics. The resultant
de-emphasis on sales undoubtedly has
liad an chect on Austin’s imHuence in
“H.‘ Il'liII'IlEIgL'H'IL'Il!.' grﬂlll}.

Financial Hazards

Capital ran into fnancial diffhiculty
shortly after it began operation of its
Viscounts in 1955, That vear its net in-
come before special items, including
the gain on sale or exchange of aireraft,
was only $135,000; the following vear,
that figure had deteniorated mto a $3.7
million loss.
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The airline now forecasts a $7.5
million net loss for 1958, $5.7 million
m 1959 and $10.9 mullion in 1960 if
no additional equipment is added to
its present flect and the fare structure
remaing the same. There are no plans
for the purchase of additional turbine
cquipment, although the airline would
like to move into a program involving
the acquisition of 1§ turbojet transports.

An order for 14 de Havilland Comets
was canceled last spring (AW May 13,
p. 39) because of an unwillingness to
take on additional debt obligations at
its present unsatisfactorv earnings rate.

Capital does not now intend to seck
fin: mcm? for the purchase of new equip-
ment, although an attempt to renego-
tiate its Viscount loans with Rolls-Rovee
and  Vickers-Armstrongs under more
favorable terms 1s under way.

The airline would like to dispose of
its 12 Constellation L-49s but has
found no satisfactory market for their
sale. However, proceeds from anv such
sale cannot be used for new Lqmpmult
since, under the terms of its present
loans, the funds would have to be ap-
plied to the reduction of current in-
debtedness.

In a move to help rescue Capital from
its impending financial crisis, the board
of directors last summer named USAF
Maj. Gen. David Baker, retired director
of procurement and production for the
Air Materiel Command, as the airline's
president (AW July 29, p.-39). Former
Uresident J. H. Carmichael was made
chairman of the board.

Baker, thus far, has been unable to
arrest the airline’s downward financial
trend and, since his appointment, Cap-
ital has been forced to request the Civil
Acronautics Board for a return to a sub-
sidy status (AW Nov. 11, p. 39).

DC-8 Jet Stresses
Passenger Comfort
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Baker 1s now directing all company
activities. He has made no major
changes in the airline’s organizational
structure and has successfully buffeted
any individual bids for more power
within the organization. Carmichael
continues to guu:lL policy but, in recent
months, has taken a Hill]‘-l‘llll’l;‘r"\" less
active part in the airline’s operation.
As vet, neither Baker nor Carmichael
15 pr-:.p’m:*cl to make any statements on
the reorganization of the sales depart-
ment. It 15 unlikely that the sales de-
partment, once it is re-cstablished, will
carry the influence within the hierarchy
that it bore under Austin.

Austin - has consistently  operated

under a rigid budget. For example, dur-
ing the first six months of 1957, Capital
spent .65 cents per passenger on adver:
tising and publicity expense as compared
with $1.02 per passenger for American
Atrhmes. The wide spread m expendi-
tures held Austin to less desirable out-
lets than those used by American but
he, nevertheless, was able to sustain 2
continuous impact in his promotional
campaigns.

Since Northeast operates under a
strict budgetary policy, Austin appar-
ently plans to re-establish a program at
Northeast similar to his Capital pro-
gram, using personnel who have worked
under his tutelage at Capital.

BEA, Industry Both Cool to Jet,
Airline Will Soon Agree to Order

London—British Furopean Airways
decision on its 1964 short range jet
transport 15 expected any dav now after
months of delay.

Choice will be made from among
three final design proposals: Bristol 200,
submitted by Bnstol Aeroplane Co.;
DH 121 from de Havilland Aircraft
Co., and the Avro 740 from A. V, Roe
and Co. Expected quantity of the order
15 about two dozen airplanes.

The prospective purchase presents a
double paradox: BEA didn't particu-
larly want short range jets and British
manufacturers don’t particularly want
to build them for BEA alone,

The airline has been firmly wedded
to the turboprop airplane and BEA’s
Chairman Lord Sholte Douglas has
said that at one time BEA hoped to go
on mdehnitedly with the turboprop.

But BEA's hand was forced, first into
preparing  spectheations for its  own
short range jet and circulating them,
and second, into buving six de ]qul:
land Comet 4Bs as a stop-gap purchase
until jets designed for its own needs
would become available.

The manufacturers, assured only that
BEA might buy up to 24 .Jlrpl.mu de:
signed prElﬁE‘lH"I. for the airhne’s net
work, were reluctant to tackle the job.
Government refusal to subsidize the
l)rnjcf:t meant that each company would
ave to imvest about 550 million in the
development of the airplane and would
have to sell about three times the pos-
sible BEA order to break even.

Other factors have dashed more cold
water on the manufacturer's lukewarm
attitudes:

e Capital Airlines cancellation of its

Three abreast seats of Douglas DC-8 jetliner's first class configuration are as wide as two
abreast first class seats currently in service, Douglas says. Mockup shows wide aisles,
uncluttered overhead dmigu Cold air outlets, dining lights and stewardess call buttons are
mounted on seatbacks in front of passengers. Utility mblr: pnmhnn remains level when
adjustable seat is reclined. Passengers have reading lights set flush in seat headrests.
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|4 Comet 45 not onlv hit de Havilland
hard, but tended to give all the com-
panics some doubts abount possible
world-wide sales of short-range jets.
Capital’s  financial position was not
unique, some companies felt, and fu-
ture Anancing might be a ditheult task.
@ Not all Enropean operators were con-
vinced that short range jets were neces-
sarv ¢ven for E:]El'hl]{_ti[iLL reasons. INor
WeTe thm im a rush to tie up ]:-h::u 011
some  future production lines for an
.nrpLum still on paper.

BEA hopes to place these airplines
m service by January, 1904, The air-
hme 15 dmmmlmg cconomy above all
clse, but at the same bime 15 asking for
seating capacity up to about 100 pas-
sengers, a cruise speed of Mach 0.95,
a stage length of 1,000 mi. maximum
and the ability to operate out of a
6.000-ft. length field on hot davs.

Three rMr%mmr. manufacturers tack-
led the manifold problems of the pro-
posal. None of them has talked much
about a final confignration, probably
hecause 1t 1s not 'I.Ll completelv de-
fined. But the common problem for all
three has revolved around the tvpe and
number of powerplants,

First tendency of the designers was
to look at four podded engines, either
under the wings in the American stvle
or at the fuselage tal m the new-fash-
ioned  I'rench  mode.  Such  engines
would have to deliver about 8,000 1b.
thrust each for takeoff and would have
it be hight, small and with low fuel con-
sumption. Engines like that didn't ex-
ist, so Bristol and Rolls-Rovee started
work on their design.

New Powerplants

Bristol developed the B, ¥, 47 and
specified it for one of their short range
jet designs. Rolls turmed out o pro-
posal for the RB. 140 i about the
sime thrust category. Both these were
new  powerplants, 1 a  development
semse, It wasn't possible to adopt or
scale existing company engines to do
the job.

IFor this and operational reasons, the
designers of the airframes looked again
at the requirements. Instead of four
engines, some of them considered three
of higher thrust. Aside from the possi-
ble structural trickery needed to m-
stall three engines in asvmmetrical air-
planes, the pnﬁupl;ml became a more-
attainable size. Bristol had an Olvmpus
553 vanation that might do the job

and Rolls was busy scaling 1ts Conway
down to the R. B. 141.

The three lavouts took shape—with
optional gf_mm,tﬂ_.—'trmmd either three
or four engines, Most informed ob-
cervers  believe that each hnal con-
hguration submitted for BEA technical
analvsis showed three engines in a rear-
fusclage mounting. "T'wo of the engines
ar¢ mounted on a short pylons at the
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sides like the Caravelle, and the third
is mounted at the base of the vertical
fin ml]n.r than in the “‘runwav-clean-
g position below the fuselage.
Opimion on the final choice by BIZA
has swung on a circular path from one
company to the other. The reasons
cited are manv. By introducing the
D 121, sav its pmpnmnh BEA's
jet fleet logistics would be simplificd
v the use of planes from a single manu-
facturer. Alone among the three com-
panies, de Havillaind has jet transport
experience, ganed the hard way.

Bristol Problems

Bristol has been having delivery
troubles and teething troubles with the
Britannia, and its “financial posttion
when all the returns are in for the
vear may be a bit tenuous. The com-
pany’s prnductmn capacity s tied up
with Britanmas to a large extent, al-
though phasing in the BEA transport
ﬂl:m'!d be a logical follow-on to Britain-
nia production. Bristol engineers would
also have a new project in detail de-
sign to work on at a time when Bntan-
mia detail design was phasing out.

Avro has had considerable expenience,
much of it bad, in the transport held.
lsut it has not been alone, and to
some  extent also paid a priee For
pioncering. The company's recent ex-
perience with Targe multijet Vulean
bombers qualifies it for construction of
large multi-jet transports in the same
performance category. Avro also is the
only  company  to have pronounced
loudly its willingness to hnance the
whole program itself.

Chronologically, the program  has
liad its eveles. Less than two vears ago,
BIEA's chief executive A. H. Milward
said BEA would rather do without jets.
But second looks at the possible trafhe
patterns for the late 1950s and early
1960s was disturbing, Furopean car-
niers  would be competing  against
BEA's turboprops with jet airliners, first
the Caravelle and later the big Boeing

7 and Douglas DC-§ series.

This was an unpleasant thought to
BEA, and the corporation’s technical
experts retired to their ofhees to sweat
out the details of a short range jet smited
to their own route structure 11|m| trafhe,

At that time, British Overseas Aar-
ways Corp. was still looking for a me-
dium-range jet, and all the prospective
manufacturers who recerved the BEA
specifications tried to align them with
the BOAC specifications for a maxi-
mum economy, But it wouldn't work.
Vickers dropped out of the BEA feld,
preferring to concentrate on the BOAC
jct and to leave the BEA problems to
other manufacturers.

In the summer of 1956, Capital Air-
lines announced its order for short
range Comet 4As, and this was followed
immediately by prodding of BEA to do

the same to the continent. BEA didn’t
reict,

But BEA did react when Scndi-
v Arrways Svstem, route -n:,mn;at_t-
tor of BEA in iITf}'FI-L bought its Cara-
velles from Iranee’s Sud  Aviation,
BEA in a quick decision announced--
in time for Farnborough this vear—the
stop-gap purchase of a Hr:-:rt of six Comet
+Bs tor operations beginming in 1260,

Smee then, there has been nothing
but silence from the airline, Sales and
technical executives of the three com-
panies concerned have had sleepless
nights and harried davs, uwhntr for
the decision which wals, in more or less
the words of Avro's Sir Rov Dobson,
expected anv week now for months.

Biggest risk to the prospective manu-
facturer is inancial, Lack of government
subsidv 1n this project and the small
quantity of the order makes it manda-
torv that the tvpe be sold abroad, But
mecting the specific requirements of
BEA does not necessarilv produce an
airplane to delight other airlines.

[ Hawker- btddclm group, parent organ-
atiom of Avro, has ofhcially stated that
it would be mllmg to develop such a
short range jet on company funds. Bris-
tol might also be willing to take the
sime chance. De Havilland, bemng a
smaller group than Hawker-Siddeley,
has had some qualms about hnancing
the development, particularly because
of the loss suffered as one of the con-
sequences of its ploneering with et
transportation.

De Havilland s trving another kind
of pioneening on this job, according to
informed sources. The companv has
proposed that the cost of the develop-
ment be shared by component manu-
facturers. Rolls-Rovee, for example,
would in effect donate the powerplants.
Other  subcontractors would  become
partners in the risk with de Havilland,
so that the load would be spread.

Regardless of the final armngements
for fin ancing, 1t 15 almost a Lmtunh
that manufacturing these airplanes for
BIEA 1s going to be more productive of
prestige than of prohts,

ATA Board Members
Named to Plans Panel

Washington—Members of the Board
of Directors of the Air I'mnsport Assn.
last week were named as the Air Trans-
port Panel of the Transportation Assn.
of America. Chairman of the Panel is
C. E. Woolman, president and general
manager of Delta Air Lines.

The Air Transport Panel is one of
cight groups in the Transport Assn. of
America’s national cooperative project,
representing  users, investors and six
forms of tr;mtipﬂrt. Purpose of the
panel is to develop proposals for a na-
tional transportation policy,
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New Routes Recommended for Mid-West

By Ford Fastman

Washington—Extensive additions and
mnprovements in the local air service
pattern in seven mid-western states have
been recommended by Civil Aeronau-
tics Board Examiner Curtin C. Hender-
SO,

If the recommendations are adopted
bv the Board, it will fill a void in 1';:;11
service that has existed i North and
South Dakota, Nebraska, lowa, 1llinois,
Wisconsin and Minnesota, an  area
which the examiner terms the nation’s
“bread basket.”

He added that the new pattern would
cost an estimated $2,506,503 “break-
even pay’ to local airhines.

Henderson also recommended that
I'rontier, North Central and QOzark air-
lines be authorized to provide the major
portion of the service.

Examiner’'s Proposals

His complete recommendations are:
® That Braniff Airways™ temporary cer-
tificate authorizing service to Lincoln,
Neb., be made permanent.
¢ T'hat Braniff's services should be sus-
pended at Minot and Bismarck-Man-
dan, N. D.: Aberdeen: Huron, and
Watertown, S. D.; Burlington, Iort
Dodge, Mason City and Ottumwa,
Iﬂ’ﬂ.ﬂ Moline and Quincey, 111, and St.
juwp]l Mo., and also the airline’s pres-
ent route between Des Momes and
swux City, lowa.
® That Braniff's-service at Rochester,
Minn., should not be suspended, de-
leted or transferred.
® That Frontier Airlines be authorized
to serve for a period of five vears be-
tween Omaha and intermediate points
at Columbus, Lincoln, Grand Island,
Hastings, Kearney, Hnrth Platte, Mec-
Cook, Imperial, Alliance and Sidney,
Neb.; Sterling, Colo. and Scottsbluff,
MNeb., and bevond Scottsbluff to Den-
ver; bevond Scotsbluff via mmtermediate
points Lusk and Douglas, Wvo., and
the terminal Casper, and bevond the
Bismarck-Mandan terminal to Lemon
and Spearfish, 5. D., Newcastle, Wvo.;
Rapid City, S. D,; Hot Springs, S. D.;
Che thruu Allianceand Scottsbluff, "'utb
Chevenne, Wvo.; Sidney, Neb.; Ster-
ling, Colo,, and the Denver Airport
terminal.
® That Frontier's certificate be amended
to authorize Minot, N, D,, as an alter-
nate intermediate point to Dickinson,
N. D., on the airline’s present segment
between Williston, N. D., and Bis-
marck-Mandan, N. D.
® That these route segments should be
authorized subject to the condition that
Frontier be allowed to overfly any inter-
mediate point on flights over all or part
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of the Omaha-Denver-Casper segment
and the Bismarck-Mandan-Denver seg-
ment if each ntermediate point on the
first segment are served by at least two

daily round trips between terminals and
the second by two dailv round trips
from Denver.

e That Frontier may overfly Alliance,
Scottsbluff, Sidnev and Sterling on
flights over all or part of the Omaha-
DEIWEI‘-E"I'?.PE[‘ scgment or the Bis-
marck-Mandan-Denver  segment  pro-
vided that the points are served on at
least two daily round trips to Denver
whether operated over either segment
of the route,

e That Frontier mav overflv Imperial,
Nebr., on flights over all or part of the
Omaha- Denver-Casper  segment  pro-
vided 1t 15 served on at least one dﬂil}'
round trip to Denver.

e That Frontier shall schedule service
to a minimum of two intermediate
points on flights between Denver and
Omaha and between Denver and Rapid
City.

eThat North Central Airline’s route
No. 86 be amended as to authorize
service: Between Minot, N, D.. and
Minneapolis/St. Paul wvia Bismarck-
Mandan, N. D., Aberdeen, Huron and
Brookings, S. D.; between Sioux Falls,
5. D., and Minneapolis/St. Paul via
Mitchell, Huron and Watertown,
S. D.; between Sioux Falls and Min-
neapolis/St. Paul via Worthington and
Mankato; between Grand Forks, N. D,,
and Omaha via Fargo, N. D.; Water-
town, Brookings, Sioux IFalls, Yankton
and Sioux City, §, D, and Norfolk,
Neb.: between Bismarck-Mandan and
Minneapolis/St. Paul wvia Jamestown
and I'argo-Moorhead, N, D., Fergus
I"alls and Alexandria, Minn.: between
Minneapolis/St. Paul and Minot via
Brainerd, Bemidji and Thief River
I"alls, Minn., and Grand Forks and
Devils Lake, N. D.; between Minne-
apolis/St. Paul and Milwaukee, Wis.
via Eau Claire, Marshheld and Apple-
ton, Wis. Also, Ashland, Wis. should
be added as an intermediate point on
North Central's route between the cities
of Duluth Superior and  Tronwood,
Mich.

® That the certificate held by Ozark
Airlines be amended to authorize serv-
ice between Minneapolis/St. Paul and
Davenport, lowa/Moline, 11, wvia
Rochester and  Austin/Albert  Lea,
Minn.,, Mason City, Waterloo and
Cedar R;lpids lowa; Sioux City and St.
Louis via Des Moines, Ottumwa and
Burlington, lowa, and Quiney, Ill.;

Omaha and the mtermediate points
Lincoln and Beatrice, Nebr., bevond
Beatrice to Topeka, Kans,, and Kansas
City, Mo, and beyond Beatrice to St.

Joseph and Kansas Citv, Mo.: Chicago
and mtermediate points Rockford, 11,

Dubuque, Waterloo, Mason City and
Fort Dodge. lowa, and bevond Fort
Dodge to “Sioux City, Towa, and be-
vond Fort Dodge to Omaha, Ncb,;

Des Moines and Iowa City and l::f.uml:l
lowa City to Dubuque and Chicago
and bevond lowa city to Clifton, Towa,
and Chicago; Minneapolis/St. Paul and
Des Moimnes via Rochester, Minn,,

Mason City and FFort Dodge, Towa; Des
Moines and Chicago via Ottumwa and
Burhington, lowa, and Peona, 1lL; Chi-
cage and Kansas Citv, Mo., via Daven-
port, lowa/Moline, [ll., Burlington,
lowa, and St. Joseph, Mo.

® That these route segments on both
Ozark and North Central’s  svst@n
should be authorized on the condition
that after each intermediate point has
received two daily round trips it may
be overflown on flights over a part or
all of the segment—except that on
flights between the local carrier’s ter-
minal points that are served by a single
trunk airline, a minimum of two inter-
mediate points shall be served.

® That Northwest Airline's service at
Jamestown, N. D., be suspended.

® That United Air Line's service at
lowa City, lowa, Grand Island, North
Platte and Scottsbluff. Neb., be sus-
pended.

® That the service of Western Air
Lines at Alliance, Chadron, Scottsbluff,
Neb., Brookings, Hot Springs and
Spearfish, 5. D., and Mankato and
leur_ ster, Minn., be suspended by the
airline,

Area’s Growth

Examiner Henderson added that the
arca has experienced a substantial and
dvnamic growth in manufacturing and
commercial productivity within  the
past decade as well as impressive rises
i population per capita wealth and
buving power.

On the other hand, he said, the
arca may well be characterized as con-
siderably isolated because of the great
cdistances between the cities and their
primary communities of interest cen-
ters and trafhc gatewavs, inadequate
surface transportation and inaccessible
highwavs caused by snow and ice.

Henderson said the Seven Shtts
Area represented the largest void i
local-service air transportation in th{:
U.S. when compared with many areas
where local service routes have been
operated for more than a decade. Under
his recommendations, air transporta-
tion would be authorized to many citics
for the first time in the Dakotas and
Nebraska where existing transportation
facilities are inadequate.
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Indian Airline Tests MNoratlas

Noratlas 2305 which currently is undergoing tests in India is powered by Pratt & Whitney
R2500 CB 17s developing 2,500 hp. Usually the Noratlas is powered by Bristol Hercules
engines buwilt in France by Sneema. The 2508 also vses Hamilton Standard 43E60 three-
bladed propellers. Because of its use in arcas where landing altitudes are substantially above
sea level, the 2508 also is equipped with wingtip Turbomeea Marbore jets developing about

850 b, thrust each.

which hopes to establish a route between Calentta and Lhasa, Tibet.

The 2505 in photo is being tested by private Indian airline, Kalinga,

An agreement

approving this link alrcady has been worked out between the Indian and Red China
governments. Route will have to be fAown at altitudes of 21,000-23,000 ft. with require-

ment that 19,000 f. altitnde can be held on one engine.

If tests prove satisfactory,

Kalinga probably will buy from four to six Noratlas 2508s.

Night Coach Fare Cut
Proposed by National

Washington—National  Airlines  Jast
week petitioned the Civil Aeronantics
Board for a 20% reduction in night
coach fares between five northern cities
and six Flonda poimnts on its route. "The
proposed fares would be applicable only
on certain davs of the wecek.

Walter Sternberg, senior vice presi-
dent trathe and sales, smid the plan was
nude m an effort to broaden and
balance Ilonda vacation travel demand.
He pommted out that demand for space
15 high duning weekends and lower dur-
mg weekdays.

National asked for an experimental
cxcursion coach  fare  tor  departures
after 10 PN, from Boston, Philadel-
phia, New York, Newark or Washing-
ton on Sundavs, Mondavs and Tues-
davs to Jacksonville, Orlando, Tampa,
St. Petersburg/Clearwater or Miami,

Return trip under the excursion fare
would have to be completed within 16
days using mnight coach service from
I"lorida on Tuesdavs, ednesdavs or
Thursdavs. Effective dates would be
from Jan. 13 to May 30, Sternberg
s,

“"Based on our experience,” Stern-
berg smd, "we believe that National's
plan will effectively level trafhc and give
those who can do so an inducement to
travel on other than weekend days.
This in turn will help tounst attractions
and accommadations m the areas which
we serve to level out their guest hook-
imgs and thus mmprove their mid-week
status,”
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stermberg added the proposed fare 1s
in no wav related to the vanoos fare
proposals now before the CAB in
which domestic airlines are secking a
fare increase. He added however, that
National believes part of the pmhlum
of rising costs can be met with efforts
to increase revenues when that can be
done by selling seats that would other-
wise be flving '.'.1'I'I|}l"|.

Subsidy No Solution,
Smith Tells Forum

New  York—Government  subsidy
should no longer be available to domes-
tic trunklines, American Airlines Presi-
dent C. R, Smth told imsurance com-
piny execubives at a recent transporta-
tion mvestment forum here.

Smith smd the trunks would be
better oft n the long run if the govern-
ment adopted a non-subsidy [}uhu for
them and spelled out the puliey clearly
and unequivocally.

Trunkline operations, the American
ofhcial said, have reached a point where,
'||.'||.'i[|'|. S{HI]'I[I !Ii[llljlgl,.'lll{']'lt :.]lll.{]. ."ﬂ.lllll{] ﬂ.."'g'
ulation, selfsufhicient operation should
continue to be possible for the future.
Reduction of subsidy in all areas of air
ransportation should be encouraged,
but availability of subsidv to overseas
carriers and local service airlines should
be retained in the public interest.

Subsidization of one¢ carrier on a
route served by several carriers would
seriously change the competitive situa-
tion, Smith said. Carriers who formerly
competed among themselves on an equal
hasis would find themselves competing

agmnst a carrier partly underwritten by

the treasury of the federal government.

Some lenders of capital might con-
sider the nisk less if repayment is guar-
anteed through the need section of the
Civil Aeronautics Act, Smith said, buf
this may not be a sound view. [enders
aeal with many airline companies, and
suaranteeing one loan would be of
little comfort if other loans were dame
aged by subsidized competition,

Regarding local service carriers, Smith
said 1t would be dificult for them to
make a living in serving smaller cities
without federal help. Because they
provide a useful service, reasonable aid
should continue,

Subsidv should not be provided, how-
cver, to underwrite local service com-
petition on routes adequatelv served by
subsidy-free carriers, according to Smith.

New Stock Program
Proposed for Hughes

Washington—Settlement  of  the
Hughes-Trans  World  Airlines-Atlas-
Northeast  Airlines  possible  common
control case appeared probable last weck
following a new proposal involving
[Tughes voting stock.

The pmpnmt that the parties in-
volved, including the CAB staff, indi-
cated was acceptable—would  permit
Hughes to retain his stock in Atlas,
which holds a 51% interest in North-
cast, but a designated bank or trust
company would vote the stock in mat-
ters  concerning  the airline,  Hughes
also controls TWA throngh his interest
in Iughes Tool Co.

An  carlier agreement was  turned
down by Civil Aeronautics Board Ex-

ammer Paul N. Pfeiffer on the grounds

it did not establish an irrevocable vot-
ing trust for Hughes Atlas stock.
Pleiffer smid that, under the previons
proposal, Hughes would have been free
to revoke the m-lmg trust at will a5 a
matter of law, The CAB began the
procecding to  determine  if I]uuhu
Atlas stock had given him control of
Northeast without prior Board approval.

Burton Named to Head
Washington National

Washington—L. W. Burton, direc-

tor of the Civil Aeronautics Administra-

tion’s Ofhce of Plans and Development,
was named director of Washington
National Aarport last week by CAA
Administrator  James Pvle. Effective
date of the ;‘lppﬂinhncnt- i5s Feb. 1.

Burton, who has operated airports at
Orlando, Fla., and San Juan, Puerto
Rico, will succeed Bennett Grifan, who
is retinng from CAA after 26 vears of
gmtrnmcn’r service, the last 10 as direc-
tor of Washington National.
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SHORTLINES

» American Airlines will begin nonstop
service between Chicago and  Mexico
City on Jun, 5—the first nonstop serv-
1ce 'b:,hum the two points by an Ameri-
can carrier. The daily flight will be made
by a Douglas DC-7 in combined first
class-tourist configuration. The airline
plans to accommodate 32 “Mercury”
passengers and 38 “Roval Coachman”

passengers on the same aircraft, Ameri-
can plans to schedule the daily Chicago
departure at 12:20 P\, with arrival at
Mexico City at 6:15 P.M. Departure
from Mexico City will be at 11:55 P.M,,
arriving in Chicago at 5:40 AL

» Flying Tiger Line and the Military
Air ‘I'ransport Service have renewed a
contract under which Flving Tiger has
been providing basic commercial air
lift between the U. 8, and Japan. Dur-
g the last six months, the airline has
provided nearly 57 million in transporti-
tion, made a total of 1584 round trips,
flown nearly 25,000 passengers a total of
336,250,000 passenger-miles and carried
approximately five million 1b. of cargo.
The new contract extends the service
for another six months.

» Trans World Airlines claims a new
record for pounds of mail carnied over-
scas im one dav. 'TYWA flew 61,000 Ib.
of mail to Europe on Dec. 13, including
23,000 Ib. of Christmas mail to Army
personnel in Prankburt which was Hown
i an all-mail Lockheed Super-H Con-
stellation. "The remaining 55,000 Ib,
was carricd on mine regular passenger
flights to London, Rome, Madnd,
Lunch, Geneva, Nilan and Athens.

» Universal Airlines and United States
Overseas Airlines, hl!PPILlll[’,l‘lf al earners,
were granted permussion by the Civil
Acronantics Board to operate 10 extra
flights each between New York and
Muami and Chicago and Miami to han-
dle hohday trafhic from Dec. 185 to

Jan. 5

» Trans World Airlines will begin regu-
lar scheduled flights to Bangkok and
Manila Jan. 1. With the opening of
the new route, round-the-world flights
throungh connections with Northwest
Airline at Manila will be possible.

» Convair has awarded a S250,000 con-
tract to  Burton Rodgers-Technical
Training Aids Inc. to build a cockpit
procedure trainer for the 880 turbojet
transport,

» Airline business scttled through the
International Air Transport Assn, Clear-
ing House at London during the first
mne months of 1957 showed a 32% in-
erease over the same period last year,
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‘A-I_RLINE OBSERVER |

» Available seat- milu on domestic scheduled carriers will hit a new high
during the vear 1957. As of November, available seat-miles for the vear
had increased 18.1% over the same period last vear when the increase was
onlv 12.2% . Airhine load factors dropped 3.52 percentage points during
November as u:mplrul with the same |]L‘[IUL| of 1956, Load factor for
the month was 55.33% as compared with 61.6% for the vear. The monthly
decline follows a downward trend that has been evident since a reversal
first took place in Apnl, 1936, Indications are that the increase in revenue
passenger-miles will reach about 129 over that of last vear.

> American Airlines reports declines in all trafhc categories during Novems-
ber as compared with the same month of 1956. Passenger-miles flown
dipped over 496 and air freight showed a 127¢ drop. Mail was down 4.477,
and express fell 199 below the November, 1956, ton-mile figure,

> United Air Lines will purchase an additional 40 Boeing 720 jet trans-
ports to bring its total to 51. In addition to the Boeings, United has 40
Douglas DC-5 turbojets on order.

» Pilots of five scheduled airlines were in the process of taking strike votes
last week. Pilots at American, Central, West Coast and Westerm Airlines
are in conflict over pav rates and working conditions. Pilots of Eastern
Air Lines are mtmg on the crew composition issne, a controversy over
whether Hight l:ngum:rs or pilots shall serve as crew members on jet trans-
ports (AW Dec. 2 p. 45).

» lidward Slattery, Civil Aecronantics Board imformation chief, has been
moved into the CAB library on special research assignment which has all
the earmarks of a second tttunpt to strip him of his present title. Slattery
was returned to his present position when James Durfee was made chair-
man after having been removed from the offhce several months earlier.
At the Civil Acronantics Administration, Levings Willis, chicf of the press
branch has been relieved of duty after his position was abolished. Ravmond

Nathan, press and information officer, has resigned after refusing to accept
4 transfer to Kansas Citv. Charles Planck, a semior staff member in the
Washington press office, accepted a transfer to Anchorage, Alaska, as a
press and information otheer.

* Soviet Union is especially pleased with the comparison of Moscow-
Copenhagen service by Aeroflot’s Tu-104 turbojets and Scandmavian Air-
line System DC-6s because it will give the prestige-conscions Russian carrier
a larger flying time advantage over SAS than it has enjoyed. Russians
say their I1-14s made the trip in about five hours. Now, the Soviets
claim, “our Tu-104s will iy from Moscow to Copenhagen in 2 hr. 25 min.,
compared with 4 hr. for the SAS DC-6s,”

» Prospects are bright for a closer alignment of U.S. and British perform-
ance requirements for transport arreraft. In a special meeting at Wash-
mgton, aviation representatives of both countries agreed on hasic steps to
be taken toward establishing similur performance “codes to ]JerIt cach
country to validate the other's aircraft certificates without requiring special
conditions or costly flight testing,

» New York Airways entire fleet of three Sikorskv 8-58 and five 8-55 heli-
copters is being offered for sale as a $1.5 million package with spares, tools
and advisory service, The airline last week signed an agreement with William
C. Wold Associates, New York brokers, to handle the sale. New York Air-
ways is considering a switch to Vertol 44B equipment (AW Dee. 16, p. 40).

» Despite last-minute delivery delays necessitated by a wiring svstem modifica-
tion, the long-range Bristol Britannia last week made its first commercial
appearance in the U, 8. Acronaves de Mexico was forced to fly its New York-
Mexico City inaugural schedules Dec. 16 with a Constellation leased from
TWA but had the Britannia on the route by Dec. 18, British Overseas Air-
wavs Corp. was scheduled to begin Britannia London service later last week.
Both airlines postponed press flights because of the delay.,
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Airline | d E Third Quarter, 1957
irline Income and Expenses ird Quarter, ,
(IN DOLLARS)
M et
Passenger Mail Property Charter Federal Total Tolal Income
Revenue Revenue Revenue Revenue Subsidy Operating Operafing (Before
(U. 5.) Revenue Expensos Taxes)
DOMESTIC TRUNK
American §70,022,262 | §1,557,675 | §6,268,034 $101,839 | $11,111 |$78,224,796 $72,161,99] | $6,259, 748
Braniff . . . . . | 12,900,166 310,540 &97 ,703 113, 6b4 14,074,952 12,941,447 953, 367
Capital . 23,911,379 512,468 890,150 14,538 25,488,494 25,094,072 — 478,920
Comtinental . & 154 491 135,175 268,975 | .. 6,636,028 6,303,304 | 329 143
Delta. . . . 17,079,305 a71,471 1,058,874 195,381 18,794,871 18,215,527 466,329
Eastern 52,622,831 812,449 | 2,137,754 3,794 55,982,545 55,621,183 297, 423
National 9,334,041 209, 248 582,250 30,531 | ... 10,384,173 | 10,623,800 — 259,150
MNortheasi | . 4 613,450 58,935 181,124 4,919 270 A4,885, 397 5,764,947 — 847,553
Northwest 14 434 255 A78 . 235 1,078 517 8,126 15,990,363 | 14,275,059 1,818,076
Trans World . 52,505,254 930,417 | 2,173,420 52,080 56,563,486 53,694, 997 2,928,997
United 8,401,015 | 2,268,673 | 5,120,368 469,706 76,880,535 @ 67,279,653 9,168,305
Western, 10,854,120 242 4461 422,494 14,158 11,595,244 9,336,667 2,060, 481
INTERNATIONAL '
American. . .. 1,352,223 16,124 212,447 . 1,643, 285 1,421,890 | 221,194
Braniff . . 2,052,842 30,354 213,999 | . 20,000 | 2,353,414 | 2,165,592 156, 626
Caribbean-Allantic 446,230 5,426 15,649 P,376 : 491,383 432,870 58, 547
Delta. 1,418,085 13,361 107,798 | ... : 1,746,549 | 1,428,083 301, 609
Eastern . 5,219 5681 Q5,546 174,843 102,439 5,605,061 4,880,013 B95,071
MNatienal 706,011 13,229 40,435 11,701 772,866 771,467 —1,746
Northwest 5,635,220 | 1,363,034 863,348 33, 467 8,171,136 | 6,347,472 | 2,944,132
Pan American
Alaska. | 1,478,945 59,334 194,882 41,662 1,782,814 | 2,113,602 — 326,358
Atlantic. . . 35,274,113 | 1,620,620 | 2,990,164 B96,556 41,232,632 32,816,684 8,384,239
Latin America | 19,767,831 337 , 54612 4,212,442 616,195 25,819,189 24,644,137 1,556,957
Pacific | 16,821,048 1,218,261 2,155,199 | 1,130,844 22,119,872 | 19,073,391 3,096,863
Panagra, 3,804 849 114,089 A41 145 66,704 5,219,004 4,900,393 819,480
Trans Warld 19,853,188 | 1,227,949 | 1,209,E89 153, 584 23,277,591 19,209,787 3,916,949
United 4,470,426 99,579 | 45,922 12,000 4,695,401 3,370,068 1,298,877
T N A S 285,714 1,455 2,237 290, 639 425,400 | — 68,142
| LOCAL SERVICE
Allegheny 1,367,334 32,531 B2,725 502,520 2,197,039 2,244,265 —~ 56,428
Bonanza 207 009 7,365 19,4649 21,050 332,432 892, 048 947 . 084 96 000
Ceniral 408,000 11,000 | 42,000 29,000 572,000 1,049,000 1,148,000 — 102, 000
Frontier 989,000 264,000 93,000 18,000 | 544,000 | 1,683,000 1,587,000 8,877
Lake Central 433,212 12,128 24,000 N 455,714 925,801 907,415 — 142,931
Mohawlk 1,453,701 15,980 76,391 22,874 341,423 2,431,435 2,185,170 175,128
North Central 2,227,858 57,124 58,923 42,761 | 443,073 | 2,858,333 | 2,935 422 — 87,995
Ozark 1,174,367 29,099 61,445 17,955 | 673,003 | 1,980,146 | 1,970,186 — 126,915
Piedmont |, 483,900 25,599 51,723 |4, 868 @ 625,338 | 2,246,146 2,085,810 203,043
Southern 592,406 23,390 18,4644 15,975 493,459 1,147,518 1,153,564 —7.,.792
Southwest | 08B0, B&B 27,983 25,121 43,532 | 447,285 | 1,630,304 | 1,470,723 138,232
Trans-Texas B75.,557 28,757 93,821 146,131 745,362 1,738,147 1,644, 470 95,725
West Coast 709,179 12,617 20,892 4,025 | 390,014 | 1,142,010 | 1,120,689 | 14,772
HAWAIIAN | | THE RQQT OF THE MATTER
Hawaiian 1,237,268 B, 259 199,369 11,339 1,816,294 1,580,948 209,563
Trans-Pacific 756,421 3,025 13,522 5,579 824,948 728,521 92,486 : - : e . . :
Orenda is pioneering many new concepts in jet engine design. lllustration shows
ARGO LINES . . : el ST e
; Aerovias sud Americana . 439,762 38,442 491,276 481,112 1,131 The IROQUOIS supersonic turbojet, now producing over SNEas  PAtlernS e
Flying Tiger. . . . — 20,333 2,149,710 7,195,038 | 9,466,631 B, 969,188 1,319,516 e ! iet engine blade root
| it - e | 22,852 | 1,418,370 | 62,452 ‘ s | 1,489,215 | 2,077,037 — 564,095 20,000 Ibs. (dry) thrust in its early development, incorporates J ; gl S
| Scaboard & Western o s 849,362 | 4,411,815 | .. | 5,255,314 | 5,575,359 — 366,615 _ : under load, using
Stiek. ....... L y 47,229 | 1,941,625 | 3,133,395 | 5,159,488 | 5,456,650 | 478,222 several. The outstanding performance of the IROQUOIS, combined color photography
| = L Rar-
HELICOPTER | | | with inherent low weight, is the reason it has been selected for and photo-elastic
Chicage Helicopter : @8,180 17,051 0 25 | e 233,689 | 351,878 415,362 — 81,492 AN
Los Angeles Airways . . 52,571 29,373 20, 488 1,067 | 238,807 342,987 | 198,783 42,879 the Avro Arrow, Canada's new supersonic interceptor. stress analysis.
New York Airways P | 60,931 14,195 15,333 18,4035 527,506 760,605 | 655, 560 99 578
I I
ALASKA
Alaska Airlines 495,331 | 136,948 226,919 203,283 278,940 1,416,840 1,505,033 — 180,408
Alaska Coastal, . .. ..... . 252,628 | 26,487 34,695 44,252 95,259 462,005 378,575 BO, 780
- Cordeva. .......... . 43 4460 i 27 773 23,854 | 321,332 45,489 467 , 455 427 . 540 | 26,936
' Ellis . . .. : 203,164 14, 828 24 055 286,611 63,324 339,926 284,431 54,789 < i
Pacific Northern 2,219,444 182,439 293, 940 18,296 | 228,372 | 2,966,253 | 2,585,840 | 336,305 | = RENDA ENGINES LIMITED
ld Mol available.
|
Compiled by AVIATION WEEK from airline reperts to the Civil Aeronaulics Board. MALTON ’ CANADA
MEMBER: A.V.ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP
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An Army missile with a lethal
wallop, the Nike-Hercules will

deliver a knock-out blow to
enemy air aggression—Sunday
and every day, around the clock.
Nike's knuckle-duster is its
warhead —loaded and tested,
developed and delivered

by Aerojet-General's Explosive

Ordnance Division.
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MISSILE ENGINEERING

Solid Fuels May Claim Big-Missile Field

By Russell Hawkes

Redlands, Calif.—5old fuel rockets
will play an nnpﬂrtant if not domnant,
role in the large-missile feld, according
to staff members and ofhcials of Grand
Central Rocket Co. here,

H. L. Thackwell, assistant president,
points out that the only limit to the
siz¢ and power of a solid propellant
rocket 15 set by the means of transport
from factory to pad. Even this limit
could be overcome by building the case
and casting the charge in the launching
arca, since relativelv little manpower
or floor area is needed.

Despite the ease with which big solid
propellant motors can be built, Thack-
well reports that multiple stages or
clusters of rockets are a more probable
response to demands for range, altitude
and speed. Since growth factor in 2
rocket 15 the cube of an increase in
|:nnlu1d (to a powerplant designer, pay-
load 15 anvthing not connected wath
propulsion) rather than a linear function
as 1t 15 m mrcraft, designers welcome
the chance to drop off expended mo-
tors, thereby increasing the matio of
propellant weight to weight of inert
parts in the later stages of powered

flight.
Bucking a Trend

According to Charles 15, Bartley, pres-
ident of the company, Grand LLntrll
will buck the current trend in the 1|':-
dustrv to develop “svsteins capability’
covenng design and ]:nmq:]unLtmn of EVETY
component in the missile. The com-
pany’'s attitude 1s that formulation of
its own propellants would cause preju-
dices that would hnut freedom to pick
the best fuel for the job regardless of its
origin.

To go mto the airframe or guidance
businesses would be to compete with
their own  customers. H-.lr’r!t:}' n:gnrcl.*-‘
this as a useless risk since the company
15 doing quite well as a powerplant sup-
plier. At the moment, Grand Cential 1s
not sceking contracts for the design of
a whole missile unless 1t 1s l'lLrlT'i."i. all
engine with only rudimentary airframe
or guidance.

Fistimating progress of the rocket de-
sign art, Thackwell said that with solid
propellants it would be possible to put
an  Amencan rocket on the moon
within a vear. In five years, a manned
satellite could be in its orbit and an un-
manned rocket could It Mars. A
manned, solid fuel rocket could be on
the moon in 10 years.
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A trend toward solid propellants for
big rockets 15 beginning to mature.
Chief reasons for this are the mlitary
advantages offered by:

a Rchahlhh Once through its develop-
ment program, a solid propellant rocket
can be expected to give virtually 100%
rehability.

¢ Economy, T'he result of good reliabil-
ity is a cut in the number of rockets
which must be produced to destrov a
target,

e Ease of handling. This simplilies lo-
gistics due to a smaller hst of ground
cquipment required, smaller manpower
requirement, fewer parts to be main-
tained, etce.

e Short count-down, A solid fueled
rocket stands on the pad in firing con-
dition; it can retaliate within minutes
or seconds of the first detection of an
attack., This minimizes the danger of
its bemg destroved on the pad. Storable
liquid propellants intended to have the
same advantage are making progress in
the laboratory but are not expected to
reach an operational stage for some
time,

Less well known than these advan-
tages 1s the fact that solid propellants
can at least compete in performance
with liquid propellant rockets if not ex-

ceed them. Thackwell points out that
solid fucled rockets hold the speed and
altitude records this side of the Iron
Curtain,

It 15 truc that hquid propellants
have a margin of speche mmpulse
their favor but this gap has narrowed in
recent vears. Also, when the proportion
of pnh; ad to propellant weight 15 small
(109 or less), performance 15 more re-
sponsive to changes in the mass ratio
{prupnlhut weight to  gross umght
minus propellant) than to changes in
spectfic impulse,

The reason for this is evident in the
formula for drag-free burnout velocity
in honzontal flight:

Vi,=1I,glog (1 4+ W, /W,)

The burnout velocity, V., 15 a direc
tunction of 1,,, the speahc impulse,
and a logarithmic function of W, /W
the mass ratio.

Ratio Advantages

The advantage of solid fuel rockets
i mass ratio is due to two things: solid
propellants are usually about 709 more
dense than lhquid propellants, and the
mert weight of powerplant accessories
like fuel pumps and controls and coolant
svstems 15 not needed. []HC‘L“L” pre-
dicts that the biggest strides in solid

i .-'- : ,.1%_,?* at . A ] _ s
BRAMLEY-BEKEN prﬂpelhlnt mixer being installed at Grand Central’s Redlands phnt
cost $100,000, is said to be largest in country. Unit will be in operation by mid-January.
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