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FAA to Test

Landing Flareout

Guidance System

Blind-Landing System
Undergoes Flight Test




Kogylock

Thin Wall Inserts
definitely superior...

m FILAMENT WINDING: Another prime capability of Goodyear Aircraft
_ [y | A f»\ﬂ,q_f“

Polaris first stage filament-wound chambers aré under development al Goodyear Aircraft, The weight advantage
of glass filament over metal increases missile's range substantially.

K8000 SERIES

.
e | Capacity? Currently handles shapes up to 8 x 24'; can easily be enlarged to 12’ x 36",
SELF-LOCKING — Famous elliptical internal thread locking device . U G Precision? “On-the-nose” glass filament placement and indexing based on 421,575
2% Uit o3l Kavioek EE]f-FﬂtE}hing sl H .'_—F,--zr:——f—eax d N w AT W[]HKI i A BI Y computer-calculated pattern and index ratios. Wrap angles? Take your pick from O®
E]nl_'!p" insert |ﬂ¢hiﬂg device Eﬂﬂl"ﬂ"ﬂ"ﬂ'd to Mil-N-25027. SAVES SPACE | i j"r--_'_‘-q"‘%..h to EDD.TEHEEﬂﬂinE? To ounce-fractions.
RETENTION — B | _ _ AND WEIGHT AR NEW F'LAMENT WINDEH Virtually a quantum jump in winder capability, Goodyear's new machine was engi-
— balanced counterbore and insertion tool design [ \\' neered to meet mushrooming requirements for bigger and stronger rocket motor
ives highest positive antirotational retention with minimum Ml glas prephcad | . , B, , &8 ;
&l . for inserts | ] - cases. Impressive as its features are, they're matched by the step-ahead technology
displacement of parent material. with same internal WA - [ i , : - : : ’
Sy i f Goodyear has amassed in this fast-moving field, Typical example: An exclusive new
INSERTION — Wrench surface extends through entire length — o S PHE[}'S'UN{ quality control concept to provide continuous reliability checking from winder to
nrevants damage to locking feature o threads. O Ss—= ), [ ;ﬂ:?::ﬁh Ei-::l. D;a;ail‘; are yours for the writing. Goodyear Aircraft Corporation, Dept,
[ A ron 15, 0.
STRENGTH — Absolute minimum boss required in parent material |
yet develops full tensile strength of 160,000 PSI bolts in alumi-
num or magnesium castings. Saves weight and space. 5L | | =
Typical rugged one-piece Kaylock heat-treated construction. RS M l
ECONOMICAL INSTALLATION — Standard shop tolerances for Y ?’ﬂ"':_ _}1 A
hole preparation — only standard drills, taps, gages used. ”;‘EET"*E%LEE = 7 . GOODYEAR AIRCRAFT CORPORATION
No tangs to break off or coils to distort during installation. O e | e Plants in Litchfield Park, Arizena, and Akron, Ohio
17-4PH or A286 (AMS5735) corrosion resistant steels in either ] : __l v \
self-locking or non-self-locking type. - L A /

© Write today for the new Kaylock Thin Wall Insert Brochure —
or contact your nearest Kaynar representative.

Kaogy/ock s

Thin Wall Insert

<
it in fighdweight [oe
‘ 4 h i Etﬁ um‘ﬂghi Inckauta
=
bl KAYNAR MFG. C0O., INC., KAYLOCK DIVISION
4 e . reles “ali . |
e b 8. C0n NG, RAVLOCE BV o Underseas, GAC Hilament-wound components—with theirhigh strength Missile components such as nose cones and rocket nozzles can also

and light weight —can help salve a range of design problems. be made lighter and stronger through GAC filament winding.

wiarchouses & representatives in Wichita, Kan,; New York, N.Y.:
Atlanta, Ga.; Renton, Wash.: Montreal; Paris: London: Thel {apue




CONOSEAL Joints Provide

Perfect Sealing on A2F1 Intruder

Forty-four Marman CONOSEAL Joints are use
connect main engine air bleed ducting and access
in Grumman Aireraft Corporation's new £
truder, Sizes from 1" through 4" carry air at &
tures above 800°F,. and pressures over 250 psi

CONOSEAL Joints are also used on the g ‘# rine &

1‘* .
nator-generator constant speed drw T
mechanism, and on the air conditioz
and windshield defogging systemsiin ¢
the aircraft aluminum ducti oined
CONOSEALS conducts cooli
as electronic gear.

-
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Aeroguip Corporation, Marman Division,
11214 Exposition Blvd., Los Angeles 64, Calif.

Please send information on products cheched:
1 CONOSEAL Tube and Pipe Joints ] CONOSEAL Fitting
[0 Coaxial CONOSEAL

NAME
TITLE
T COMPARNY
~ ADDRESS

r____—.—d_-—

-_—-—m———u_-____m—_d_‘-__-‘_

i

Light and medium weight CONOSEAL Tube CONOSEAL Fitting for small-diameter tub- Heavy-Duty CONOSEAL Pipe Joint for 17

and Duct Joints for lines from 1° through 127, ing under 1°. |deal for high vacuum as well as through 12° nominal pipe sizes in a wide
pressures up to 20,000 psi., temperatures high pressures. Fittings were designed for range of pipe schedules, pressures u'f-lﬂ to
—425°F. to +1500°F. CONOSEALS also avail- 16,000 psi burst pressure. No periodic re- 20,000 psi., temperatures from —425°F. 1o
ableforrigid coaxialtransmission line connec- torquing required when subjected to thermal +2000°F.

tions. Conform to MIL-1-26600 specifications. shocks for either high or low temperatures. CONOSEAL is an Aeroquip Trademark.
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Grumman's new AZF1 Intrudar represents a new
peak in asronautical engineering achievement,

Marman CONOSEALS were chosen because they
provide a perfect seal, even when connecting dissimilar
metals. The CONOSEAL'’S unique metal-to-metal seal-
ing principle, in which a special conical metal gasket is
completely encased by mating flanges, withstands ex-
treme pressure and temperature variations. Distortion,
shock, and even minor linear deflections up to }s-inch
are absorbed without loss of seal.

Marman CONOSEAL Joints are recommended for
v fluids, including liquid metals, in a wide range of

aircraft, missile, electronic and ground support equip-
ment applications. Mail coupon below for full details.

MARMAN DIVISION

AVIATION CALENDAR

Julv. 24.26—Air Trfic Control Facilities
svmposinm, Electronic Maintenance En-
rincering Assn., Mavflower Hotel, Wash
mgtom, 1".'-l 8

July 25-Aug. 10=International Trade Fau
ad  Aviation Exhibition, MeCormick
Place |i',:~.;}m~_-.in{m Center, Chicago, 111

Inlv 26-28=Anunal Convention, Sontheast
ern Aviation Trades Assn., Deanville Ho-

el Miami, Fla,

Inh. 31-Ang. 11—Conference on Plivsics of
the Solar System and Re-entry Dynamices
I"'or information write: Conference Direc
tor, Room 310, Holden [lall, Virgina
Polytechnic Inshitute, Blackshurg, Va,

".u,, 1-3—Fourth Western Regional Mect
ing, American Astronautical Socicty, Sher
mm Palace Hotel, San Francisco, Calif

Aug, 1-10=28th Annual U, 5 National
Soaring Champonships, Wachita, kan.

\ug. 2-4—=Summer Meeting on Aerospace
"I.:IIJ]:L ations for llulmuhc Fluids Test
Viethods, American society for Testing
Vaterials, Santa Ynez Inm, Pacific Pal
saces, Calif.

\ug. 3-6—North Cential States” Adrport
Managers Conference, Mason City, lowa

Aug. 7.9—Cuidance and Navigation Confer-
ence, American Rocket Society, Stanford
U]lj'L'L'[rs[l'}', Palo Alto, Calif.

\ug, 15-17—Crvogenic Enginecring Confor-
enee, University of Michigan, Ann Arbor.

Aug. 16-18—International Hypersonics Can-
fl_r nee, Amerncan Rocket Society, MIT,
Cambridge, Mass

\ug. 19-24=Institute of the Aerospace Sci-
ences/ Naval Aviation Meeting, San Di

(Continued on page 6|
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The -
CONTINENTAL

1/2-1-2
HELICOPTER
TURBINE

. .. BACKED BY
A MILLION-HOUR
RECORD OF SERVICE

The Continental T72-T-2 Helicopter Turbine has evolved di-
rectly from the highly successful J69, use-proven power plant

of the Cessna T-37 Trainer and the Q-2C Target Missile. It
incorporates the same annular combustor system, the same
axial and centrifugal compressors, the same axial turbines and
the same static structure that have withstood 40,000 test stand
hours and more than 1,000,000 hours in flight. It offers high
operating economy, with long life, low total installed weight, low
installation performance losses, and LOW INSTALLED COST.

* PERFORMANCE . . . 500 SHP with high economy (0.67 SFC) . . . multi-
fuel capability (all JP, Diesel, kerosene, gasoline).

% RELIABILITY ... due to ruggedness and simplicity of design. Sturdy
2-stage compressor . . . all-steel rotating system, foreign object-tolerant . . .
anti-icing inlet . . . fail-safe dual-element fuel pump . . . troublefree fuel
distribution . . . emergency fuel circuit with manual controls.

#m. X INSTALLATION ADVANTAGES
FEA“L 3 . Extreme compactness (19-
fﬂl A inch maximum diameter; 42-inch overall

J:"T:..I, length) . . . straight-out rear exhaust with-

""--....,_:'"h’!.ﬁrllrr"‘m;_...--’" out obstructions or turns . . . front power
— output on engine center line . . . front
reduction gear surrounded by cool air
. high accessibility (all accessories
mounted around waist) . . . Optional
mounting—single plane, two-plane, or
cantilever . . . 210 Ibs. total weight.

FOR DETAILED INFORMATION, ADDRESS:

CONTINENTAL AVIATION AND ENGINEERING CORPORATION
12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN
SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION

WESTERN SALES OFFICE: 18747 SHERMAN WAY, RESEDA, CALIFORNIA




Or shall we say, outer space goes indoors. However you put it, the meaning
is the same: Tenney has brought the exotic hyper-environments of outer space
down to earth — and put them into Space Simulators engineered o create,
measure and evaluate the effects of extreme spacial altitudes, solar radiation,
blistering heat, cryogenic cold and orbital motion. All to assure the safe
and certain progress of space exploration.

Tenney's space simulation engineers, with more combined experience than
any other company, can help you with your particular project. Write to
Mr. Frank Gardner for further details.

(&7

ENGINEERING, INC. & Aerospace Division
1090 SPRINGFIELD ROAD » UNION, NEW JERSEY

OLDEST AND LARGEST MANUFACTURER OF ENVIRONMENTAL TEST EQUIPMENT

&

|

AVIATION CALENDAR

(Continued from page 5)

ego, Calif. (Classihed.)

Aug. 22.25—Westemm Electronic Show and
Convention, Cow Palace, San Francisco

Aug. 23-25—Fourth Bicnnial Gas Dynamics
symposinm, American Rocket  Society,
Northwestern  Technological — Institute,
Fivanston, 111,

Aug. 24-26—5ixth Annual National Re-
union, OX5 Club of America, Allis Hotel,
Wichita, Kan,

Aug. 28-8ept. 1-=International Heat Trans.
fer Conference, University of Colorado,
Boulder, Colo.

Aug. 30-Scpt. 1-Sccond Annual Biomics
SYIposm, CGeneral Electrnie Advanced
Electronics Center, Comell University,
Ilthaca, N. Y

Aug. 30-Sept. 1=Third Annual Semiconduc-
tor Conference, Amerncan Institute of
Mining, Metallurgical and Petroleum En-
pineers, Ambassador Hotel, Los Angeles,

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

Sept. 4-14—F.i,r__;]1rh ,-"'..ng'lu-.-"mu_'fim:I. AETO-
nautical Conference, Royal Aeronautical
society and Institute of the Aerospace
Sciences,  London, Ellgi:llld. Wilbur
Wright Memorial Lecture, Sept. 12,

Sept. 6-8—National Symposium on  Space
Electromics and Telemetry, Institute of
Radic Engineers, University of New
Mexico, Albugquerque, N, M.

Sept. 10-12—National Convention, National
Acronautic Assn., Westbury, M. T

Sept. 13-14—International Operations and
Maintenance Symposium, Airwork Corp,,
Mallwille, N, 1.

Sept. 13-15=16th Annual Meeting, Armed
FForees Chemieal Assn,, Statler-Hilton
Hotel, Washington, D. C.

Sept. 14:-15=Ninth Annual Joint Socicties
Engineering-Management Conference, In
stitute of Radio Engineers, Hotel Roose-
velt, New York, N, Y.

Sept. 15-17=Annual Convention, National
Assi. of State Aviation Offcials, Miam
Beach, Fla.

Sept. 20-24—National Convention and Acro
space Panorama, Air Force Assn,, Phila-
1[1.']]1]1i5|. PL‘I.

sept. 26-28—Annual Convention, National
Business Asrcraft Assn.,, Mayo Hotel,
Malsa. Okla.

Sept, 29-30=5ocicty of Ftp:_'l'iml_*ntnﬁ Test
Pilots” Fifth Annual Symposium (mclud-
ing a forum on the Supersonic 1ransport)
and Awards Banquet, Beverly-TTilton Ho-
tel, Beverly Hills, Calif,

Oct, 2-4=Seventh National Communications
Symposium, Institute of Radio Engineers,
Hotel Utica, Utica, N. Y.

Oct. 2-7—=12th International Astronautical
Congress, Washington, D. C.

Oct, 9-15—=Amernican Rocket Sl}t'ic!}"i 16th
Annual Meeting & Space Flight Report
to the Nation, Colisecum, New York, N. Y,

Oct. 14-22—Federation Acronantique Inter-
nationale 1961 General Conference, Ho-
tel Quintandinha., Rio de Janeiro, Brazil.

Oct, 23-24—Joint Mecting, Canadian Aero.
nautical Institute/Institute of the Acro-
space Sciences, Ottawa, Canada.

Oct. 23-27=17th Annunal General Meching,
International Air Transport Assn., Svdney,
Australia.

AVIATION WEEK, July 17, 1961

OALES

LEAD

BULLETIV

B e i e i, D G e e s S s G e e s B e G, B, s Sk e B, B e | s i i

ADVANCE N

1. APPROXIMATELY 20 PERSHING TRANSPORTER ERE!
MISSILE AGENCY, Redstone Aresnal, Alabama
specifications on this requirement for le
welpght structure design ior the pershing
Cleveland. Desien is to aireraft standa
Interested bidders should contact their
Cnly thirty days will be allowed for pre
tion is issued, so a preview of the pri

27 1171 ATUMINUM FLOODLIGHTS --- Issued bj
Chicago Corps of Engineers, 226 W. Jac]

61-AF-LLE~JDB opening May 2, 1961 === !  Thijs;

3. 1500 PAIRS ALUMINUM CRUTCHES --- Issue
T11inois —== Bid NO. M=3-30 opening M

wooden arm and hand pieces, adjust. fe

L. 570 MOUNTING PLATES FOR SAFETY AND AT

TL5R1) WARHELADS --- Issued by ORINA
TFB=-ORD~-11~173=61-18B —- opening lay
processing, drilling and wiring. De

4"

Ilowa ==- Hequests for invitations I

DEFENSE MARKETING SERVICE * ;mss%
.ﬂ | ALUMINUM

April 21, 1961
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5. 420 RING AND SHELL ASSEMBLIES ===

6. 104L - 200 GALION WING TANK ASSEM

DEPOT, Crene, Indianz --- IFT 16l-
tooling available. */{éﬁ%

TANK ASSEMBLIES ——= lssued by GOL H.

Force Base, California --- RFP 8l
104 aircraft --- At least 100,00
times larrer than this fipure -- K
MeClellan AFE, California, on Ag
sould advise Directorate of Pro
Information may be submitted by
sacramento, Calif, Further dat

proposal are net available, bu-

. i If
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F)c::: ker seaL COM PANY

IMPORTANT AHNDUNGEMEHT

M1LITARY 0-RINGS

TO ALL USERS OF

11 other 0-Rings wLefore You

arker SEAL COMPANY

o . : .
ulver City, California and Cleveland, Ohio
: |




"WEATHER EYE IN SPACE

RCA-NASA Development of TIROS Advances Progress in Worldwide Weather Forecasting

From its vantage point in space, TIROS 15 sending
down to earth new, more definite pictures and data of
the world’s everchanging weather patterns to aid man
in his ageless efforts to control the elements.

Incorporating revolutionary and advanced elec-
tronic equipment, TIROS was designed, developed
and built by RCA’s Astro-Electronics Division for
National Aeronautics and Space Administration.
Within its small circumference are miniature TV cam-
eras. lape recorders, TV transmitters, command re-
ceivers. timing mechanisms, beacons and telemetry
equipment. In addition, it carries new scanning and

non-scanning Infra-red Sensing Devices, developed
by NASA, to measure and record the heat radiation
of the earth and its cloud cover, and a revolutionary
new Magnetic Orientation Device to capitalize on
the effects of the earth’s magnetic field and maintain
favorable orientation of the satellite for long periods.

RCA developments in miniaturization, reliability, computing
and overall efectronic activities are contriburing to many of the
nation’s leading space amd missife projecis. For information
deseribing new RCA scienrific developmems. write Dept. 434,
Defense Electronic Products, Radie Corporation of America,
Camen, N. J,

The Most Trusted Name
in Electronics

® RADIO CORPORATION OF AMERICA

From General Motors...Temperatures Made to Order

GM HARRISON GIVES KAMAN

FMer.:

turbo-jet powered. That’s why kaman - - ’_“E :
specified Harrison engine and transmission oil W
coolers for its H-43B Huskie turbine helicopter. T “‘tﬁ g

u [ " o i ]
[}t]-'ll#'r.'ll'f_"ii by a Lycoming l*.-‘l engine, the ;f%"; :
Huskie passed the most rigid reliability tests -

with flying colors. You’ll find this same built-in
reliability in 15 basie types of Harrison heat
transler construction—a l."'lll!'l][llt‘lt* line of {:Il'.-i-i‘E_[llﬁ

which permits the selectivity that assures the H ‘e
right heat exchanger for every application. ! :
' save time and money on your temperature - _ 8 -

control problems, be sure to eall in a Harrizon
Sales Engineer at the design stage.

3 ACOOLLIFT!

: Where heat is a eritical problem, vou’ll find |
lHarrison on the job! Harrison heat exchangers — gl P s
dependably and efficiently control vital operating
temperatures on the most advaneed military
and ewvilian aireralt— piston, turbo-prop and

Harrisen heat i!chﬂﬂghrl—qﬂn“l:r - o d-
ucts of General Motors Research and™
Enginpering—offer high reliobility for

Typical Harrison
formed plate-fin ype
aviation oil cooler.

- " & =
l'l.. ol i T Al
b LT N W o TR Wy R
. ——rra & -

B aae 'F?'I .

i :-_i.
i B

i LN,
‘1 =

Ul . L

 TE A S
- - -__% _.___._,_._--';F.
Yaos 70 ORPE
_-—-—"'-.-‘-F..

ﬁ’eﬂ For an informative 48-poge

brechure on the complete Harrisen
line . . . write to Department 902

AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHAMNGERS

LWl RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT. NEW YORK



FOR HIGHER RELIABILITY IN THE
HIGH TEMPERATURE RANGE

LY

\

MIDVAC STEELS MEET THE MOST
CRITICAL DESIGN APPLICATIONS

Where parts for missiles, rockets, aircraft and other jet
age products call for super olloys of maximum reliability
at temperatures of 1000°F, and over, Midvac Steels offer
designers new opportunities of applications.

INSTRUMENT CORPORRTION |

Midvac Steels, produced by the consumaoble electrode
vacuum arc melting process have these advantages over
conventionally produced steels:

1. Improved ingot soundness.

. Reduced ingot segregation.

Improved chemical homogeneity.

Refined cast structures—less forging reduction
necessary.

Improved cleanliness.

Gas content reduced to a minimum.

. Improved workability.

Improvement in room temperature properties—
fatigue, impact, transverse ductility, efc.
Improvement in elevated temperature properties—

a4 I .' I " L
hot fatigue and stress rupture. X "I b i _
. Consistent higher quality product—less customer ' i ; e m | SSI B

'l!.

rejections. L J‘

Midvac Steels are offered in mony olloys as billets o r
T

© 0 ENOWL AWN

forgings to meet the most critical design specifications,

Complete details on Midvac Steels, plus comparative g % | .-
analysis of leading super alloys are avaoilable in new | ¥ | /

Midvac Steel Booklet. Write for your copy to . .. P |

MIDVALE-HEPPENSTALL COMPANY | L | i T U
Nicetown, Philadelphia 40, Pa. ;' ¥ U . ] ever w BI’E
Subsidiary of Heppenstall Company, Pittsburgh, Pa, : B A — ' :
From R & D labs to launching
pads . . . up and down the
firing ranges , . ., around the

world at centers and outposts
of global defense . .. as

well as in the puidance and
control packages of prototype
and operational missiles ...
Reeves 1s the known and
respected nameplate of

/ an experienced,

! sy
REEVES INSTRUMENT CORPORATION PROVEN facility.

Qualified engineers seeking reword-
ing opporfunities in these advanced
fields are invited to ge! in touch
with wvs.

MR . =

13

12



NENMEO AEROSYSTEMS
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DEPOT LEVEL MAINTENANCE

For almost a year the C-133 Cargomaster has received complete depot level maintenance at Temco
Aerosystems. Accommodation of the gigantic aircraft . . largest Air Force 4-engined turboprop cargo trans-
port in service .. tells Temco Aerosystems' size story, both in capabilities and physical installation. Long
one of SAC's principal maintenance depots for the Command’s tanker fleet, Temco Aerosystems’ selection
by the Air Force to perform PARC on the MATS C-133 is further recognition of its across-the-board
capabilities in the field of complete depot level maintenance. B Because of this division's systems
integration, installation and flight testing capabilities, and electronic systems development, it has been
the choice for work in several fields. The current conversion of a C-130 into a down range missile tracker
for Cape Canaveral is a case in point. Another is the conversion of a C-130 into an airborne ECM laboratory
for White Sands. Through the union of basic airframe and electronic capabilities Temco Aerosystems has
established a major position as a versatile and efficient producer, economical and on time.

LING-TEMCO ELECTRONICS, INC.

TEMCO AEROSYSTEMS DIVISION +« P. 0. BOX 1056 « GREENVILLE, TEXAS

THE WONDER
MATERIAL FOR
ADVANCED CONCEPTS

"PLASTIGS

...AND
PLASTICS

“ ZENITH

The Zenith-developed method of end-
over-end filament winding is ideal for
advanced concepts for missile cases,
rocket motor containers, and deep
diving submersibles, A case in point is
Zenith's capability of tension-winding
cases up to 12 ft. x 85 ft. No other
company in the United States can
wind cases of this size.

Zenith’s technique utilizes glass fil-
aments pre-impregnated with resin to
form these structures. During the
process the glass is protected by the
resin, minimizing the possibility of
undetected fracture. This assures
more uniformity and reproducibility.

Exact manufacturing quality assur-
ance can be exercised from basic glass
filament to completed structure.

Before you seal the design, consider
the many benefits of plastics for your
projects. Remember, the wonder
material for advanced concepts is plas-

tics...and plastics mean Zenith.

Minnesota Mining and Manufacturing Company  _ .
ZENITH PLASTICS DIVISION f’%

1600 WEST 1356TH STREET, GARDENA, CALIFORNMNIA "ha.h_h}} e
el
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expressway
for automatic
all-weather
landings

@ The Steel Products
= Engineering Division of
Kelsey-Hayes is developing the
radar antenna mounts for

Bell Aerosystem’s All-Weather
Automatic Landing System.
Designated AN /SPN-10 by the
Navy, the system has been
selected for use aboard the U.S.S.
Enterprise and other nuclear
powered carriers.

l*lr= I;F

Since 1914, Speco has been a
vital force in the nation's aviafion
and defense programs . . . and
since 1949, has provided radar
componentry for Titan, Hawk,
Nike-Hercules, Nike-Zeus and
many other guidance systems.
For further information, write
Speco Division, Kelsey-Hayes Co.,
Springfield, Ohio.

KELSEY
HAYES
COMIEANYY

Automotive, Aviation and Agricultural Parls
Hand Tools for Indusiry and Home

OPERATIONAL PLANTS: Detroif, Jackson
and Ramlus, Miehfgan: Los ARgeiss,
Caltfornia; Philadel phia, FPeansylrania]
Springfield, Ohio; Udea, New York:
Draeenpart, Iowa; Roekford, Iingis;

W indsor and 1Woodstock, Oniarie, Canada,

P-e-e-I-i-n-g Off

.....

It’s a Shim made of LAMINUM™ of course, meeting
the close tolerances of sophisticated aircraft in
a matter of seconds!

LAMINUM is the registered name for laminated
shim stock that looks and acts like solid metal.
Plastic bonded or metallic bonded, the lamina-
tions p-e-e-1 off easily to give you a thousandth
fit—right at the job.

No machining. No grinding.
No counting. No stacking. No
miking. And no costly stand-by
equipment.

Shims of LamMinuM, custom-
made to your own rigid speci-
fications are quickly awvailable
from the oldest specialists in
the country—serving aircraft

Home Office and Plant: 3107 Union St., Glenbrook, Conn. e

and all metalworking since 1913! In Brass, Mild
Steel, Type 302 Stainless and in Aluminum—
with laminations of .002" or .003”. And now
also in Titanium with laminations of .003"!
Any shape. Any size. Any quantity.

An inquiry will bring you the time-saving,
cost-saving story of ramiNnum along with our
recently published pEsSIGN
FOLDER NO. 4 with complete
up-to-the-minute engineering
data. If you’re in a hurry—
phone Templebar 6-1440 in
Oakland, or Davis 5-2631 in
Glenbrook.

THE LAMINATED
SHIM COMPANY, INC.

West Coast Sales and Service: 600 Sixteenth St., Oakland 12, Calif.,
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UNEXCELLED
FREQUENCY
RESPONSE

AIR OR
WATER
COOLING

NORWOOD

BONDED STRAIN GAGE
PRESSURE TRANSDUCERS

..for static and dynamic pressure measurement

Exceedingly high frequency response characteristics (flat
within = 1 db from DC to 20,000 cps) result from the
small mass and minute deflection of the assembly consisting
of pressure sensitive diaphragm and strain tube with bonded
strain gages. Models covering entire pressure range—0 to
60,000 psi—are virtually unaffected by extreme vibration

or acceleration.

Unique Norwood design offers repeatability better than
0.1%, linearity is == 0.5% of full scale.- Transducers are
available in a variety of two and four arm bridge designs,
including models with provision for external shunt calibra-
tion. Bonded strain gage design means low maintenance

and high reliability.

Models are available uncooled or for either air or water

cooling. With air cooling gas temperatures as high as
2000°F can be applied safely. Water cooled models can

measure gas pressures at temperatures to 5000°F, liquids
to 1000°F.,

Complete Norwood line is described in Bulletin 278. Write
American-Standard Controls Division, 5900 Trumbull Avenue,
Detroit 8, Michigan today for your copy.

ERICAN -¢$t andard
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The entire Mercury system was designed around the safety of the astronaut. perched atop his

capsule is an escape system powered by a GCR solid-propellant rocket, It will hurl the astronaut—
capsule and all—up and out of trouble should the booster fail during launch or low-altitude flight.
This GCR rocket must work, It does work. In more than 60 test shots, it has fired perfectly every time.

This super-reliable propulsion system is one of several important solid-rocket projects now in pro-
duction at GCR. In propulsion system research and development, GCR is at work on advanced
programs for huge segmented boosters, hybrid rockets, ultra-high performance propellants, and a

variety of other promising projects. GRAND CENTRAL ROCKET COMPANY

REDLANDS, CALIFORNILA

WHEN THE MAN
IN THE MERCURY
NEEDS OUT

EDITORIAL

Lessons of Tushino

There are several lessons for the West to learn from
the Soviet air show last week at Tushmo.

[First and most important is a lesson that we have
failed to learn despite considerable instruction since
1955. That is simply that despite all their other problems
with low standards of living, miserable housing, erratic
farm production, family squabbles within the commu.
nist bloc of nations and all of the other woes and worries
that heset them, the rulers of the USSR are devoting top
priority to forging the most modern technologies into the
most formidable military force they deem possible.

Since thev gleaned the first fruits (even as did the
U.S. and Britain) of Germanv's astonishing wartime re-
scarch and development in the post-war Imwtmg of that
conquered land, the Soviets have pushed resolutely and
inflexibly toward this goal. In contrast, the U.S, has
vacillated between bursts of tremendous and productive
achievement in these fields and intervals of slothful m-
difference soothed by the opiate of “cternal peace.

Tushino 1961 proved again that the Soviets have de-
veloped a tremendous li.:l[:l;ll':-l]lh in the modern tech-
nologies of supersonics, rocket propulsion and space
technology. The new designs exhibited at Tushino,

such as Hr.rluh Blinder and the big new Nlikovan long-
range interceptors. are highly original and have no coun-
terparts in the Western air forces.

The laws of aerodvnamics are the same the wide
world over, but it is obvious from this Tushimo show
that the Soviets have gone far past their carher post-war
exercises in copving the West (the B-29 and DC-3. for
example) and are now well out on their own n every
arca associated with supersonic flight and modemn air-
craft armament and subsvstems,

Although it would be hard to iind a more beautiful

acrodvnamic design anywhere in the world than the
big twin-jet Hcauh it is not reallv in the basic design

ficld that Sovict progress was most evident at Tushino.
True, the speeds have increased another generation into
the Mach 2Z-plus class, and the alwavs big jet engines
are even bigger with 45.000 1b, thrust turbojets operating
in the inboard nacelles of the Bounder. But it is in the
rehnements of the subsvstems so vital to large high per-
formance aircraft that Tushino, even with its bricf
“strip tease” glimpses of the latest aircraft. revealed the
most significant Soviet progress.

This has been an area in which thev have admittedlv
lagged in the past. But a trained engineer examining the
photographs on pages 26-30 i this 1ssue of AVIATION
WeEek will find significant if not all-inclusive evidence
that the Soviets have advanced more than a generation
m airborne radar, air conditioning systems, armament
and a number of the other vital subsystem arcas.

Anether lesson to be learned from the 1961 Tushino
show is that the Soviets make their progress in orderly.
relatively small increments of logical technical progress
rather than with any of the super magic that we have
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come to demand and expect from our technicians as a
substitute for consistent defense policy and adequate
funding over the long pull. The prototypes that we saw
first at Tushino in 1956 are now all in operational service
with the minor modifications that refine any good proto-
tvpe mto a serviceable combat plane.

The supersonic Flashlights, both in their attack bomber
and all-weather interceptor versions, obviously have been
in service for some years now, as have the F ishbed, Fish-
pot, Fitter and Faceplate fighters, The trend from the
predommantly dayv fighter Red Air Force of 1956 to the
ﬂ]l weather defensive force of 1961 is marked, and it is
obvious that special measures have been taken to try to
avoid the humiliating experience of having U-Zs it unop-
posed over the Soviet air space for vears,

[t will do little good for U, S, public officials to try to
denigrate these Smmt achievements displayed at Tu-
shino. We have been assured by many top public ofh-
cials during the past six years that these achievements
were only illusions and would in fact never materialize.
But thev have! And it 15 far too late in the game for any
more of this fatuous soothing syrup.

The thin line of USAF all-weather interceptor pilots
will get no consolation from this pap as they ponder
their task of coping with a supersonic bomber assault of
Beauties and Bounders, followed by waves of Bears firing
stancl-off missiles. The bomber crews of Strategic Air
Command will not find it helpful in solving their pene-
tration problems against the new long-range interceptors,
such as Blinder and the Mikovan delta.

But the biggest lesson of all that we must learn from
Tushino is the utter and complete folly of trying to
operate a national defense on the whimsical basis of
technical fads in an asimine cffort to achieve solid
national security without having to pav the full price
for it. We have been offered “wonder weapons” that
will solve all our defense problems at great economy in
an endless succession during the past decade. And we
have chased these technical fads without any regard to
solid, across-the-board development of over-all military
POWer.

As a result, we now face the Berlin crisis and the others
that are sure to follow badly off balance in our defense
structure, able to cope with only one tvpe of crisis and
ready to be whipsawed badly in anv other kind or in mix-
tures thereof.

How we can pull this disjointed defense structure back
into a solid phalanx—able to cope with today's problems
todav and developing the solution to tomorrow’s prob-
lems for tomorrow—is perhaps the most critical problem
facing President Kennedy and his “brain trust.” Tt is
difficult to see how college professors and computer oper-
ators will be able to solve thﬁﬁc hard research, engineering
and military problems in the time we appear to have
remaining.

—Robert Hotz
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WHO'S WHERE

In the Front Ofhce

Frank L. Magee, a dircctor of Westing.
house Air Brake Co., Pittsburgh, Pa.. re-
placing Gwilvm A. Price, resipned.  Mr
Magce 15 board chairman and chief executive
oficer of Aluminum Co, of America: Nr
Price 1s board c¢hatrman of Westinghouse.

General Dvnamies Corp.. San Dicgo,
Calif.. has annonnced the appointment of
the following as senior vice presidents: Ed-
ward J. Williams, manufacturing, and Rob.
crt H. Biron-industrial relations.  Appomted
vice presidents: Chester L, Meador, contracts,
and S, E. G. Hillman, matericl. Also; Pat-
rick |. Sullivan, vice P['!L‘"-jdl,'lll{'l:]llllllllllj[.'.l-
tion, and Douglas A. Larsen, assistant vice
president-communication.

USAF Caol. Leslie B. Williams, assiened
to the Atomic Energy Commission acrospace
nuclear propulsion staff for the past 3 veans,
has been transferred to the State Depart-
ment as special  assistant for space  and
atomic Cnergy.

Kenneth M, Lord, vice president-mannfac-
turing and purchasing, Ravtheon Co.. Lex
mgton, Mass.

Space-General Corp., newly formed sub
sidiary of Aerojet-General Corp, (AW July
10, p. 79), Glendale, Calif., has announced
the clection of the following corporate offi-
cers: Albert P. Albrecht, vice president, Elec
tromics Systems Division; Fdward R. Elko,
vice president-planning and  administration;
Dr. Jack E. Froelich, vice presidentadvanced
systems; Marvin L. Stary, vice president and
general manager, Spacecraft Division; Clif-
ford W, Snider, secretarv-treasurer.

Ravmond Hamada, scmor vice president-
operations, Houston Fearless, Beverly Hills,

Dr. L. Curtis Foster, vice president, Ze-
nith Radio Research Corp.. Menlo  Park,
Calif.. a subsidiary of Zenith Radio Corp.

Chester W. Nimitz, Jr., vice president.
Perkins-Elmer Corp., Norwalk, Conn., and
gencral manager of the Instrument Division
Also clected vice presidents Henry T, Brock-
schinidt general manager of International
Clperations; Robert H. Sorensen  zeneral
manager of the Electro-Optical Division,

Richard T. McCaulev, assistant to the
president of Kellett Adreraft Corp., Willow

INDUSTRY OBSERVER

B Air Force SOR-187 development plan (AW Julv 10, p. 19) calls for a
VTOL areraft with maximum ferrv range of 1,200 mi. It would be
carricd piggvbhack bv a C-130-class aircraft to a battlefield area where it
would be launched to carrv supplies to a combat site, then return to s
maother aireraft, It could also ferry ulp]:nh' pods between mother aireraft and
combat sites. Development period for the VTOL aircraft would be 5 vyr.

P Swiss government negotiations for a substantial number of Bristol/Ferranti
Bloodhound 2 surface-to-air missiles are in advanced stages. Swiss talks with
British Aircraft Corp. follow an order from the Swedish air force. which
previously had bought a small number of Bloodhound 1 missiles. Mark 2
version has continuous wave radar, and the Bristol Siddeley ramjet has been
modified for higher performance at low altitudes and shorter ranges.

> Scparation, imflabion and perhaps re-entry of the stiffened Echo inflatable
sphere will be observed in Project Big Shot with a television camera mounted
on the front of the Thor booster, which will launch the sphere to an
altitude of 800 mi. in a ballistic test flight. The booster will have a post-
burnout attitude control system to keep the lens trained on the satellite.

» Battery which weighs less than 5 Ib, but can deliver 1,000 watts of power
for 10 min. has been developed by the Naval Ordnance Laboratory at
Corona, Calif. The new batterv. which uses thin films and ammonia under
pressure, has the advantage of being relatively unaffected by low-temperature
operation. Melpar is designing prototype models under Burean of Naval
Weapons sponsorship.

» India 1s considering ordering more Sikorsky §-62 helicopters after running
into problems with the Russian Mi-4 helicopters it bought (AW TFeb. 20, p,
30). The Indian air force has one turbine-powered $-62, and an order
probably would involve another six.

B First operational version of Northrop Nortronics Division’s 616 Trace all-
solid-state antomatic test set, developed to check out Polaris missiles on sub-
marines, is being pushed to meet a July 31 Navv-Lockheed delivery deadline.
Earlier version, which is aboard the USS George Washington, is a combi-
nation vacuum tube/solid-state unit.

® National Acronautics and Space Administration has decided to measure
Mercury astronaut blood pressure (AW July 10, p. 19) with the proven
sphvgmomanometer. Cuff around an arm or leg will be inflated automatically
during critical flight periods, and the arterial reading will be taken with a
stethoscope, amplified and recorded or telemetered.

> First flight of the Indian-built Avro 748 has been postponed from early
this month to carly October. Delay is due to metal fabrication problems
caunsed by the climate at the Kanpur factory where the aireraft is built under
license. Facilitics were air conditioned to solve the problem. Operation of
the 748 also must wait until its British counterpart receives its airworthiness

rlll | IEEHE REREREEEERR AR AT [:rﬁw, '-i!;ﬂ.l i . i ‘Eﬁiﬁm;;& Indians :.;ill produce a Mark T version, powered by the Rolls-
J _ 2 : Jinm S ol Lt r. atanley K. Mohler, director ot the ovee L) : ark : s « T
_ day more/and more hyc]r_a_lw_jhc engineer SR beders] Aviaion: Agenes’s TR Avromods _ it ﬁ.’ and a Mark II powered by the Dart 7.
E ' IIL GEERRRRSS it cal Research Institute, Norman, Okla, suc » Industry will submit proposals to Acrospace Corp. late in August for
d pu p ERRTLLRL ceeding Dr. Hilliard D, Estes now chicf of development of Vela Totel satellites for detection of nuclear explosioms n
Ehual pemd gl snpaghraanEnnhat ] the Burean of Aviation Medicine’s Fnviron space. Single contractor probably will handle pavload development and
RER SRR RES RN RN L O mental Health Division, Washington, D. C. mtegration with hoosters, probably Atlas Agena Bs, Atomic Encrgv Com-

Maj. Gen. Edwin B. Broadhurst. con

.|Ir B e L

OMPANY

mander of the Strategic Air Comumand's
7th Air Division in England, succceding
Maj. Gen, Charles B. Westover, who will
become assistant deputy chief of staff for
operations, USAF Headgoarters, Naj. Gen,
James H, Walsh will succeed Gen. Broad-
hurst as SAC chicf of staff.

Leo W, Killen, assistant to the president
of Auntonetics, a division of North Ameri
can Aviation, Inc., Downey, Calif,

Col. Thomas ]. Haves, III, commandcr
of the Corps of Engincers Ballistic Missile
Construction  Office, Los Angeles, Calif..
succceding Brig. Gen, Alvin €. Welling,
now deputy for site activation in the newly
formed Air Force Ballistic Systems Division.
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mission will supply mdiation sensing instroments.  USATF is handling the
programn for Advanced Rescarch Projects Agency.  Specific timetables for
hrings have been established.

¥ Hughes Aircraft Co. has been selected by Air Force Special Weapons Cen-
ter to develop special operational-type detection equipment for the Saint
rendezvous and inspection satellite (AW June 12, p. 33), for which RCA is
prime contractor. This equipment will be designed to distingnish between
nuclear-armed, unarmed and decoy satellites.

» Shifting the carth’s orbit closer to the sun as a means of changing the
carth’s climate has been proposed by Soviet Professor G, 1. Fnﬁm:{xkir.
Power for the shift would come from thermonuclear chambers installed
m underground cavities of extinet Arctic volcanoes to create massive
propulsion chambers.




ADVENT OF A NEW ERA IN COMMUNICATIONS will come about through the use of

wide-band microwave radio repeaters in stationary satellites. Under the over-all direction
of the U.S. Army ADVENT Management Agency, Bendix is developing satellite repeaters
and ground terminal equipment for the Army Signal Corps, and a shipboard terminal for
the Navy Bureau Of Ships. This important participation in Project ADVENT exemplifies the

new technical challenges and careers offered by our expanding Space Laboratory.

Qualified applicants will receive consideration for employment without regard to race, creed, color or national origin.

BENDIX SYSTEMS DIVISION

ANN ARBOR, MICHIGAN
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Arms Control Studies

*‘Survivability” Probe

Next Man in Space

Hiteh’s ‘Packages’
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Washington Roundup

A pianel to studyv the economic impact of arms control and draw plans for mini-
mizing the disruptive effeets on production is being created by State Department's
Disarmament Administration. It will include representatives of the President’s Couneil
of Feonomic Advisors and the Defense, Commerce andd Labor departments, and non-

government ceconomists,

An evaluation by the Senate Foreign Relations Disarmament Subcommittee of
the effect of arms limitations on 400 firms—including 140 major defense contractors—
15 near the final sthecs,

Veanwhile, the United Nations has created a panel to determine the economic
implications of worldwide disarmament.  Scerctarv-General Dag Hammarskjold - csti-
mates the total daily expenditure on weapons at 5320 million,

Inability of the U. S, to detect underground nuclear weapons tests is expected to
be highlighted at hearings before the Joint Congressional Atomic Energy Comnuttee
next week, Chairman Chet Haolificld favors resumption of tests by the UL 5.

Central Intelligence Agency and Air Foree and Navy intelligence witnesses will
lead off closed-door hicarings of the Senate Preparedness Investigating Subcommittec,
scheduled to begin Julv 18, on the status of military missile programs, Chairman Joln
Stennis will put major emphasis on missile reliabihity and on what he calls the nation’s
“survivabilite,” Indnstry witnesses will be called ina few weeks.

Sceretary of State Dean Rusk and Scerctary of Defense Robert MeNamara will
testifv on steps under wav to relate defense programs more closely to foreign policy
objcetives when the Senate Subeommittee on National Poliev Machinery holds hear-
ings., now tentatively set for nest week.  Chainnan Henry Jackson has charged that
defense programs have been based almost exclusively on strategic military considerations.

[Touse Un-American Activities Committee is still investigating the detection to
Russia a vear ago of two code clerks from the National Security Agency. Several weeks
after Russia downed an Air Foree RB-47 over imtemnational waters, the two jumor
mathematicians appeared at a press conference i Moscow to denounce UL S, com-
munications intelligence work.

Nest Russian manned space flight will be in an orbit around the carth but will
consist of more than one cirenit, according to Sovict Cosmonant Yuri Gagarin, who
made the one-circuit fight last Apr. 12, Gagarin claimed Russia would be the nest
countrv to make a manned flight becanse it would not make sense for the LS, to

repeat Astronaut Alan Shepard's ballistic flight of Mav 5. National Acronauties and
Space Adminmistration, which obvioush thinks otherwise, plans another manned hallishic

flight this weck,

House space committee members wounld like NASA to announce that it will try
to send a space probe to Venus in 1962 and have Congress adopt a resolution declaring
conaressional support for the offort. Rep. James Fulton, number two Repubhicin on
the committee. thimks this would help in the technological and propaganda strnggle
with Russia, NASA is resisting the pressure, however—at least until it can complete
a study on the technical feasibility, The agenev is looking into use of launch vehicles
other than Centanr,

Success of ground reactor tests last Mav has spurred Atomic Energy Conumission
to prepare a proposed flight test program for the Pluto nuclear mmjet. Current pro-
gram covers onlv ground tests.

Pentagon Comptroller Charles J. Hitch has sent his “package”™ proposals, in which
the lifetime costs of Navy and Air Force weapons programs are estimated, to the
services via the Jomt Clhaefs of Staft.  The services have until the maddle of this week to
prepare for meetings with the ot chiets,

Although thev are impressed by the amount of detail in the studies, the services
are predicting loud cries of anguish from Congress when the vast sums reguired for
higher prionty programs, such as ballistic missiles, nuclear-powered ships and the B-70
bomber, become known,

Investigation of whether weight of the Atlas-Centaur launch vehicle can be reduced
sufhiciently to place Project Advent communications satellites into ssnchronous equatorial
orbits or whether an altermate booster 1s needed wall be concluded by Defense this month.
Advent, like most satellites in the development stage has been gaining weight,

Space savings bonds now are getting serious consideration from the 1reasury
Department, which initially rejected the idea, Sen. Kenneth Keating who proposed
space bonds, notes that NASA has recetved almost 50 voluntary contributions ranging
between S1 and $100. —Washington Staft
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Beauty supersonic bomber shows Mach 2-plus design with retractable refueling probe visible just forward of cockpit to provide long range.

Soviets Parade New Supersonic Bombers, Mach 2

IFormations of Hn':lnly. bombers indicate L';ll:']‘_l.' u]l-r:ruli{m;il status of this MNach j-l:hh heavy bomber and reveal additional ihw'ign details, Note
bombing radar bulge under nose just below auxiliary air intakes. Tl radar and remotely operated turret are visible between engine tailpipe
and il kn. |]1'5;'||]]. swept thin 1.1.5115;:- house main l:m:h'm;| gEar in macelles, Mote diliedral on low set honzontal bl

Wb o -

Mikovan Fishbed delta-wing interceptor demonstrates liquid fuel rocket boost with throttle control.

Fighters, Jet Seaplanes, VTOL Aircraft at Tushino

Bounder Aanked by two Fishbed fghters reveals new design details including much larger tailpipes on inboard engines than on wingtip-
mounted outboards. Note barrel-shaped outboard nacelles and heavy fittings added to thin delta-wing to support the mid-nacelle monnat-
mgs, Tail firnng indicates large drogue chute housing. Large ventral bulge runs from rear wheel well doors of bicvele landing gear rear-
ward toward tail and mounts two pairs of stub antennas. Large bomb bay doors are outlined on fuselage belly between wing roots. Two dif-

ferent degrees of sweep of 80-ft. delta-wing are clearly visible,
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Hoop convertiplane shown above has twin rotor systems cach about the size of Mil-4 rotor system and nses An-10 trmmsport fuselage with
80-passenger capacity. Note conventional vertical tail and high-mounted wing. Powerplants are Ivchenko 4,000 ¢shp. turboprops. one
housed in each wing tip pod, driving both rotor system and conventional propellers.
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Four Bericv Be-8 twin-jet anti-submarine warfare seaplanes fly low over Tushino crowd, Note similarity to Martin P6M design.
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Two views of Yakovley Blinder (above and below) mndicate Nach 2-plus performance and dual role as long-range imterceptor armed with
missiles or as o bomber,  Note shoulder-monnted twin-get intakes mergimg into sigle biturcated talpipe, large airborme radar in nosc
and large auxiliary fuel tank under belly.

New Mikovan Mach 2-plus long-range interceptor (below) has large airborne radar in conical nose air intake and carries two large air-to-
air missiles. This is latest development of earlier Fishbed design aimed at countering USAF bomber threat.




Bear turboprop intercontinental bomber is equipped with 300-mi. range air-to-ground guided missile slung under its specially modified
belly, MNote large radome nose on missile, swept wings, big fuselage denoting large nuclear weapon capacity, and large jet tailpipe. Bear

nose radar has been modified for missile guidance.

Mil-6 helicopter carries what Soviets said was Vostok space ship past crowd at Tushino.
Yuri Gagarin on nose. Large radome is visible on capsule belly and fourretrorocket hounsings are contained in stern circular honsing. Other

helicopters carried earlier Sputniks and space probes in flypast.
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Labels say USSR and Vostok. carry picture of
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Tushino Stresses USSR Aircraft Priority

First Soviet public air show of importance in five
years unveils impressive array of Russian airerafl.

Bv Cccil Brownlow

Moscow—Soviet Union, displaving a wide range of design techniques,

demonstrated effectively last week at

Tushino that it s moving steadilv

ahead at necar top speed in the development of manned aircraft and their
related missile systems to cover all required tactical and strategic missions.
letmdlctmg earlier pronouncements by their leaders, which were believed
by manyv in the West, that they had turned from production of manned air-
craft to rely solely on missile svstems for defense and offense, the Soviets
staged their first |:-1.1h||n1 air show of importance in the past five vears, rolling
out three supersonic bombers, two new delta-wing Mach 2-plus interceptors, a
jet-powered ASW reconnaissance seaplane, a convertiplane capable of airlift-
mg 100 troops, an advanced Kamov jet helicopter design and a flving crane.

The Soviets climaxed the show at
"ushino airheld in the Moscow suburbs
with a senies of low-level nearsomic
military flvbys, displaving publiclv for
the first ime:
® Bounder, an exceptionallv larze high
delta-wing bomber of intercontinental
range approaching the B-36 in sive and
with a supersonic dash capability in the
configuration shown at Tushino. The
aircraft has been flown and tested with
viarious types of powerplants for the past
three ].'mrs (AW Dec. 1, 1958, p. 27:
Julv 3, p. 27). The Bounder, its design
credited to a group headed by Viadimi
Myasischev, has two large inboard en-
gines slung from p}lunq beneath the
delta wings that produce an estimated
thrust of 45,000 1b. each plus two rcla-
tivelv smaller powerplants mounted on
the wingtips. Large inboard engines of
the aircraft shown here in a single flvby
have an mlet diameter of about 6 ft.
and are believed to be turbofans by
some qualified observers, although there
appears to be no wvisible external evi-
denee of this. Wingtip  powerplants
have barrelshaped nacelles and  arce
mounted on extremely heavy wingtip
fithings.

Bounder sported light belly paint on
bhoth the foselage engine nacelles and
flaps with a large bulging ridge running
about 15 ft. along the rear fuselage just
back of the rear wheel well doors of its
bicvele landing gear. Two pairs of
stubbv  sweptback antennas were at-
tached to this bulge, The inboard en-
zine nacelle pyvlons continue above the
wing in a fence to curtail spanwise flow.
Under the wing, the pvlons of the
Bounder displa ed extended far bevond
the engine tailpipes indicating that they
mav have been designed to accommo-
date much longer nacelles, Tailpipes of
the mboard engines were almost twice
as large as those of the wingbip-mounted
engines on this Bounder which bore
the operational number 12 on its nose.
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» Eeanh an advanced swept-wing Mach

3 heavy bomber equipped with o re-
l'1 u:'mhh:' nose refueling probe whose use
conld hoost it to intercomtinental ranges.
Beautv  has  twin-jet prmeqjlantq
mounted to the rear of the fuselage
along either side of the vertical tailfin,
Engine nacelles, whose tailpipes project
hevond the tmlfin, are about 30 ft. in
length, Aircraft’s overall size is slighth
larger than the Convair B-585.

Beautv has a highlv swept extremely
thin 1.-.|r|g with main landing gear
housed in bulges at the tmﬂmﬂ edges.
It has a bombing radome umlu the
nose and the entire fuselage has a
slightlv arched appearance, Cockpit in-
dicates a crew of three and is obviously
designed with a minimum of glass to
hold down high speed skin heating.
Twao auxiliary air intakes are located on
cither side of the nose. Tail waming
radar was visible and the horizontal tail
had a slight dihedral. Dorsal rnidge run-
ning from cockpit to tailhn indicated
EmltmI svstems housing.  Beauty flew
bv first as a single ]'.-mtuhlm with the
number “24” and then in three forma-
tions of three planes cach indicating at
least limited operational service and
production,
® Blinder, a Mach 2 swept-wing design
that can perform  the dual ruh of
bomber and interceptor and is believed
to be an advanced development of the
Mach 1.4 Backfn, Credited to designer
Alexander Yakovlev, Blinder was frst
seen in 1959 and s powered by twao
turbojet  engines  mounted  shoulder
high in the fuselage with the two
inlets located on either side of the
fuselage  just  behind  the cockpit,
Twin exhausts for the engines arc
placed in the tail in a single liousing.
Two of the aircraft were seen in low-
speed passes at Tushino,

Blinder had a large conical nosec
radar of extremely large diameter obvi-

ouslv designed for airborne intercep-
tions and mussile guidance, It carned

a large delta-winged air-to-air missile

under cach of its highly swept wings.
It also had a large bulging fairing under
the fusclage that appeared to be an
extra fuel tank similar to the bellv fucl
tank on the English Flectric Lightning
I".1. Cockpit indicates a two man crew
in tandem. Contours of two tailpipes
were visible at the rear fusclage with
the horizontal tal mounted midwav on
the tailpipes with a ventral fin extend-
mg down on cach side.
® New Mach 2Z-plus long-range inter-
ceptor that appears to be an advanced
version of the delta-wing Fishbed shown
at Russia’s last major air show n 1956
(AW Julv 2, 1956, p. 26) and developed
b a team led by designer Artem N
kovan, A large single air intake is in
the nose, with a conical diffuser housing
airhorne radar that provides all-weather
capabilitv. The aircraft appears to have
three distinet tmlpipes, two for the
normal turbojets, the third for a large
rocket boost motor. Tt s also belhieved
to be the areraft the Soviets designated
the “E-66" m claiming world speed and
altitude records of 1,335 mph. and 112.-
294 ft. (AW Julv 10, p. 25). On the dav
of the show, the Soviet press announced
that the “E-66"" would be on hand, but
it was not publicly identified during the
displav, One of these advanced "i-il'kr:n. an
designs was shown in a high-speed pass
and hml’tul acrobatics. It carmied two
large air-to-air missiles with cruciform
fins, and cruciform control surfaces at
the missile’s tail.
e Second Mach 2-plus hghter also with
4 rocket boost svstem. It 15 a large air-
craft with an over-all configuration re-
sembling that of 1"ishbed and is believed
Fid hf_" I:H'H\L":'d I'.'ﬁ. Fwio t'l.]E'hi'I'I.'[ E‘I]'-'-"I'I.'I[_H
Fusclage length is an estimated 90 ft.
A single aireraft was displaved here.
New subsonic de signs included:
e Be-8 twin-jet seaplane designed by
veteran scaplane builder G. M. Benev
that i1s smaller but similar 1n external
appearance to the four-jet Martin P6M
whose development was canceled in the
summer of 1959 after a total of 12 had
been bult, including six prototypes,
two of which crashed. Engines arc
mounted 1n the high wing adjacent to
and on either side of the fuselage. First
prototvpe of the aiccraft, designed pri-
marilv for anti-submarine search and
kill missions, was flown several years
ago, but the Tushino show marked its
first pubhic demonstration. Total of four
Be-8s participated in the fvby.
e Hoop, a turbine-powered converti-
plane, capable of transporting a maxi-
mum of 100 persons. Making use of a
modified An-10 transport fusclage, this
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convertiplane is powered by two turbo-
prop engines of an cstimated 4,000
eshp. located at each wingtip. Propellers
Lnnnr:r:tcd dircctly to the turboprops
power the aircraft in horizontal flight.
while vertical hift is provided by two
rotor svstems of four blades, each housed
above a streamlined pvlon on top of
cach wingtip nacelle. Development of
convertiplane 1s officially eredited to vet-
cran hehicopter designer Nikolai Kamov.
e New turbine-powered helicopter with
the same general appearance as the
carhier  piston-powered Kamov  Ka-18
but approaching in size the larger 10-
passenger Mi-4. Power s supplied by
one or possibly two  turbine engines
housed above the fuselage. With three
vertical  stabilizers T{H]g?'lh resembling
the tail of the Kaman HUK-1, the heli-
copter has a coaxial rotor svstom,

The supersonic bomher demonstra-
tions were preceded by Rights of the
aant Bear Tupoley Iurhupm]} mnter-
continental bomber and the twin-turbo-
jct Tu-16 Badger intermediate homber,
both carrving red-painted, radar-guided
nrvtnrurnum] missile svstems slung be-
neath their fusclages.

T'he Bear's supersonic missile, with a
white radar nose, stubbed wings with
sharp  sweep, a horizontal tail, fold-

mg vertical fin and a jet tailpipe, has
an estimated maximum range of about
00 naut. mi, Similar but smaller air-
to-ground mssiles carned by the Bad-
gers have an estimated maximum range
of between 50 and 100 naat. mi.

Boasting of Russia’s aviation progress
on the day after the show, Tass, the
official Soviet news agency, reported
that the aireraft “can launch  their
rockets to the target without entering
the zone of the enemv’'s anti-aircraft
defense.” The missiles, the article con-
tinued, have a range of “hundreds of
kilometers . . . and no defense can save
their targets,”

The aging Bear, whose new mussile
weapon svstem will give 1t an added
lease on life, has been modificd with
a section of the underside of the fusc-
lage scooped out to accommodate the
large mussile. In the Avbys, a single
Hmr opened the bomber portion of the
two-hour show  with its red  air-to-
ground missile promiment beneath the
fuselage and with an cscort of seven
MiG-17s. It was followed by 15 Bears
and then bv 15 Badgers flving in
formations,

Earlier, the Soviets demonstrated the
maneuverability  of  their  short-range
surface-to-surface tachical missiles when

Russians Tie Air Show to Berlin Crisis

Moscow=Top Soviet political and military leaders used last week's display of I
new supersonic aircraft at the Tushine air show as a backdrop for new warmings to
the West and. at the same time, ordered suspension of announced plans tor reductions I

in the Russian armed forces.

The political parade, hinged to the present Berlin erisis, began the dav before the
air show and was led by Soviet Premier Nikita Khrushehey who knew what was to
be seen and was relving apon maximum impact, Speaking at a Kremlin reception
for recent graduates of the military academies, Khrushehey repeated his determination
to sign a separate peace treaty with East Germany if necessary and warned that
his armed forces “possess the necessary quantitics of thermonuclear weapons, the
most efficient means of their deliverv—close combat, intermediate and intercontinental

missiles.”

He also said that, in view of the military buildup by North Atlantic Treaty
Organization countries, he had ordered a 53.5-billion increase in 1961 defense spend-

ing rather than planned cuts which he said would bring the total amount to

approximately $12.5-billion. Actual overall Soviet defense budgets are never revealed
msofar as real expenditures are concerned.

Khrushchey said such o move was necessary because “we cannot disregard such
facts as the buildup of the armed forces m western conntries, the steps to increase con-
siderably the number of strategic A-bombers which are constantly kept in the air.
The forces of West Germany are being equipped with the latest weapons and

increase numencally.”

At the same reception, Defense Minister Marshal Rodion Malinovsky  warned
that “we shall continue enhancing still further our combat preparedness. continue
equipping our army with first class, np-to-date weapons becanse we are compelled to
do so by the aggressive forces of imperialist states.”

In an article in Pravda on the day of the show, Chief Air Marshal Konstantin
Vershinin took pains to make a timely refutation ot statements by Prenmuer Khrush-

chev in the vears following the first Soviet satellite in 1957 that Russia, with its
missile arsenal, would no longer rely npon manned bombers. He said:

“It is onlv natural that with the development of a new type of weapons—rockets—
some of the tasks of the air force should have been tuken over by them, However,
the air force continues to play a great role within the armed forces.

“_ . . The Soviet Union now has first-class jet planes of various designs and

a

purposes that have no equal in the world for speed. altitude and range of flight.”
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six large MNi-6  turbine-powcered  heli-
copters linded on the grass stnip in
front of the Soviet dignitaries on hand
for the show, including Premier Nikita
Khrushchev, Defense Minister Rodion
Y. Malinovsky, Chief Air Marshal
Konstantin Vershinin and Cosmonaut
Maj. Yuri Gagarin.

Landing in groups of three, one MNi-6
carried two tactical massiles wiale ats
two partners brought in transport dol-
lies and other support equipment. The
missiles were unloaded and placed i
position within a rclatively short hme,

Another three versions of the Hook,
which reportedlv was scheduled for only
limited production, also were shown n
the show, one of them ferrving from a
cable what the Sovicts reported to be
the Vostok space capsule occupicd by
Gagarin on his orbit around the carth,
another the model of a Lumik probe.
These were the only two reminders of
Soviet space achievements in a show
largelv devoted to displaving Russias
abilitv to wage war within the present
realm of techniques.

Soviets also displaved a huge Aving
crane that was obviously the work of
Mikhail Mil's design team. It differed
from U. 5, .-1]3]]711‘&]!!3]14?'-. to the flving
crane design by retaining a personnel
transport capacity in a large fuselage
i addition to the cargo carrving ca-
pacity slung underneath between  the
long L[lI.II:ITI'trJtE] Lmding gear, Cranc
operator’s station s visible just below
the fuselage nose where he can observe
both terrain and the cargo load.

Woestern obscervers hL'TImL' the com-
bination of personmel and  cargo ca-
pacity in the Mil fiving crane indicates
it could be used for transporting fairly
large missiles with their servicing and
firing crews or several large armored
vehicles with their crews and support-
mg troops.

In addition to a pilot's compartment
considerably enlarged from the Mil-6,
the crane had a hrgf: plexiglass com-
partment in the nose between the pi-
lot’s canopy and the crane operator’s
position apparently aimed at providing
a number of other people with wide for-
ward vision.

The Nl crane flew over Tushine
carrving a large orange pallli‘ud house
about U, S, fmght car §ize slung
the cargo position, It landed, releascd
the house and then took off again with-
out its load, Rotor svstem and power-
plant  installation  appear  similar  to
those i the Mil-6 but the crane carned
large external fuel tanks on cither side
of its fusclage, uselage appeared to
he capable of carrving 50 to 60 ]’*:nt,'r.'-'.unr-'.
while the crane appeared to have a
cargn lifting capacitv of about 40,
000 1b,

The oop convertiplane has an esti-
mated gross weight of between 50,000
and 60,000 1b, and its fusclage appears
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to be about the size of the An-10 trans-
port, Some observers believe an actual
An-10 Fusclage was nsed m the Hoop
displaved at Tushino, Soviet announc-
ers -.mplm»:m.'d the Hoop's potential as
a short-haul airliner but its capability
as a high-density assault troop  trans
port did not pass unnoticed.

The Hoop has two rotor svstems cach
about the size of the Mil+4 rotors, The
two rotors are mounted on a pylon
which in turn sits on top of two turbo-
prop cngines mounted in wingtip pods.
The turboprops look like the same tvpe
[vchenko 4,000 eshp. engines used
the An-10 and I11-18 transports. These
turboprops dnve conventional propel
lers for forward speed and also powe
the two rotors for vertical lift.

The Hoop wing is mounted  Tigh
on the fusclage just like the An-10 con-
figuration and is about three quarters the
span of the An-10 wing. In its Tushino
demonstration  the Toop required a
short takeoff run before its rotors took
Lold for vertical lift, Pilot’s cockpit s
m a plexiglass dome rised about the
normal fuselage while the fuselage nose
also has a large plexiglass area. Two
main double truck units of the fixed
kinding gear are suspended from long
struts attached to the wing with o
nose wheel mounted under the fuse
lage.

In ats Tuslhino demonstration  the
Hoop exhibited excellent hovering and
mancuvering charactenstics, This mode!
appeared to be experimental prototype.

Two of the three new supersonic
bombers are i operational service with
the status of the Bounder still not
clear,  Beauty s apparently m produc
tion since all 10 tvpes flown were sim-
lar down to small details and 1t 15 prob-
ablv m mtial operational service wath
some units,  Blinder also appears to be
m production and 15 already equipping
some operational units,  Bounder shll
gives the general impression of still be-
g m Hn.': cluu:lnpmf.nt stage particu-
larly since it has been observed with
several different powerplant configura-
tioms.

Bounder Details

[n its Avby, the Bounder was accom-
paniced by two standard Fishbeds, one
on either wingtip, and, as it pulled up
mto a sharp climb after its low-speed
sass over Tushmo, the pilot eat i the
afterbumers of the two large inboard
cugines for a brick period. Afterbumers
of the two smaller new bombers also
were turned on during climbout afte
their passes over the held.

Shortly after the Bounder and ity
twor fighters passed from sight into o
pateh of clond cover, two distinct su-
personie booms  were heard on the
ground, apparently madc by the aceeler-
sting Mishbed cscorts,

The Blinder, which followed Bounder
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MIKHAIL MIL'S flving crane design demonstrates cargo capacity by lifting prefabricated
house size of a U. 8. railroad freight car. Note external fuel tanks along fuselage, one tail-
pipe of twin-jet powerplant installation and wnusual cockpit configuration. Rotor svstem

appears to be the same as Mil-6 but transport tvpe cabin is of a smaller diameter,
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m the fAvby, has an estimated gross

=

weight of well over 150,000 1b. and a

(19 I.EL'.':_;. '.H]‘.lf wing with a spa Of ap-
proximately 70 ft. Two fences on uthL
wing-half were visible durning the low
altitude passes by the two aircraft
Blinder has a low slab tinl,

Soviet  officials termed  Blhinder 3
“small” bomber but in its flvby 1t car-
ned a high-pertormance air-to-air mis-
sile under cach wing., This, coupled
with the exceptional chimb capalility
demonstrated dunng |1|1|]-i||1l. led WWest-
¢ observers to speculate that it will be
used for both bomber and long-range in
terceptor roles

['he advanced Mach 2 follow-on to
the IMishbed, which also carned large
misstles, has a much |Hllg+:r F']'ﬂ'i::lgﬂ_'
than its predecessor, particalarly  for-
wird of the leading cedge of the 65-
deg-sweep delta wing,  Although only
one was Hown {1[1:1!1}; the air show, at
lcast two  were observed durning  the
month-long rehearsals that preceded it

Design Modifications

'ormations of  operational  arcralt
were also flown indicating considerable
desien modihcation  and  armament
¢||k|1;:|; over the carlier prototyvpes first
publicly  displaved at  the Tuslino
show o 1936, Sccond  generation
I"lashlights (Yak-25) appeared i two
versions.,  The production versions  of
the Flashlight B all-weather interceptor
were armed with two air-to-air missiles
anel 1its engines appeared to be t'L[m|‘r]:rL'd
with afterbumers.  Plashlight €, the
Lieht bomber version, also Aew in forma-
tions with opcrational markings and
had added a ventral fin

Both the Mikovan IMishbed and the
Sukho ]"thui L]L']I:l-u'JH:L'{| !ightr:rﬁ-
first displaved as prototvpes at Tushino
m 1956, flew i operationally marked
formations of up o 71 areraftt cach.
They were all cquipped with air-to-air
missiles. Both of these fighters are in
the Mach 2 class as are the Sukhor Fit-
ter and the Mikovan [Faceplate that
use the highly swept wing approach n
comtrast to the delta }Im conventional
cmpennage of the I l‘:!l]][_‘t.i and [1shpot

Both Fitter and "aceplate flew across
l'ushino -:I]‘.H_'h].’[]tﬂl.:]l]'-. marked air-
craft in formations of 21 planes each.
Woestern ohservers believe the two delta
tvpes are the main Soviet all-weather
:||#-;_'|'L'-:_']:|TH|'~. h-:_w:_'.ilhl._' 11 ‘l'!IL'I.I i:]l'i_;L[ d1T-
home radar housed 1 their conical nose
21T intakes.

I'he swept-wing Iitter and Faceplate
have only limited all-weather capability
with a small radar visible at the [|||1 of
Lheir air intakes.

During the civil portion of the show,
the Soviets also demonstrated two ol
their later transport models—the Tuo-1.24
desiened for feeder-lmer service and
ciid to be |.rc-'u.1'1:-1| v two Soloviey
furbobtan ENEINCS and the ]lli_’,!l-‘ﬂn'ﬁl,l:'
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An-24 passenger-cargo aircratt }1r:-uL|r_q_I
bv two 2000 ||]‘.| |n_5'||_|1| 0 turboprops.
In another exhibit, 4 croup of An-
tonoy transports were used to .;lr:.]u ap-
proxmmtely 300 muhitary and civil para-
chutists onto the held 1n individual
and group jumps, Four ancient An-2
|*-I]ﬂ.|]1|_'~. Arst  mancuvered over the
held, with their complement of para-
I'r-:llrl'l-i_']"- |||'||--.5'|'|,'_.'I |.|l'i.:||'l. I:_|.'||.':|| ]Ill!ll]:l"-._ HL'_"C‘I_
m lme, di opping paracl hutists i mass
drops, were three four- turboprop An-
1 0s followed by 24 An-12s [_'nn'.i]:!__; OVl
the held in three-plane formations.
'wo ishbed hehters were demon-
;Iti{] fl"'-l'lli? [L3C |‘-.1_'|' ]'ll'll'i"ul: fl"l'll'l il 'III;_||'| I.I:
lecd racket that had throttle controls.
(e made a takeoff from the omss
Tushmo held with an extremely short

run and steep clinb while the other
Aew by at low altitude and exceuted an
.L]m-.nt vertical chimb  atter cutting m
the rocket boost., On the Fishbeds the
rockets are slung undemeath the Fusc-
lage m what appears to be a quick modi-
ncation. But on later r];hl:[_":'-. such as
the siant new version of the Fishbed
a rocket mstallation has been mcorpo-
I.itl._‘l_l 111 'HII'_' ';EL"'H_;H .|I||:_| i'-. |H'3'l|"-lf_'|:| i1
ternallv  between the two jet engine
bt ly :1|JL- Acdditum ot the rocket boost
s an mdication of Soviet concern with
defensive capabilities against such ex-
treme altitude |'J-.'H|,'t|'.|15i-a-|| as the LI-2
ﬁ]f__rllh. Farlier model Fishbeds and
IFaceplates were unable to reach LU-2
altitudes on their conventional turbo-
jct powerplants,

Senators Push President Kennedy

For Early Defense Budget Addition

By George C. Wilson

Washington—Kev senators, disturbed
abont ”H_.' Soviel I!I':I]':till:'. hm]{]l.ll!-
pointing toward a showdown over Ber-
i, helped push the Kennedy Admims-
tration mto an carly preparation of re-
':.!l“_"'-t"'l I:'lll oare I.l'L'I:i'“f'-L' IIIanicy .

Harbisan |1u||!u.';1| consicdderntions were
|L_r|1||[|_|_l 18 ]]uwr_-rflﬂ Semate Democrats
bluntly questioned Kennedy Adminis-
tration management of the defense pro-
eram and announced they would call
m mihtary leaders to tell {fHHE;,Tt'HH cli-
rectly about -.hm!unnm;;-- I WCapons
and manpower. Sceveral Senators urged
more cmphasis on manned hhilihL_-Tw-

Soontense was the enticism dunng
hearings last week on the I"-::.'mlt.'l’]j-. -
tarv. budget by the Senate  Appro-
priations  Defense  Department  Sub-
committee Hizl [|!|-!_' Admimstration
promiscd Acting Chairman A, Willis
Robertson  (12.-Val) that new money
requests would be detailed for the sub-
committee at an early date.

Appearances Canceled

With this Wiate House assurance,
Sen. Robertson -:'.HI'L'-L']'L'LI ‘-l.']H'Ll1l'|L'L] ol |-
PraTances of Gen. L. L. Lemmitzer,
chairman of the Joint Chiefs of Staff;
Gen. Georee 11, Decker, Armv chet
of staff: Gen., Curtis E. LeMav, Anu
Foree chief of staff, and Gen, Maxwell
D. Tavlor, presidential mibitary adviser.

Vieanwhile, the Aa l'orce was PTC-
paring a revised  spendmg  program
simed at strengtheming  the manned
homber force, 1n spite ot assurances
from Defense  Department  supenors
that the force now planned 15 suthcient.

Sen. Robertson did not appear satis-
ficd with assurances by Deputy Defense
Scerctary Roswell L. Gilpatric that

the Dletense Department, m consulta-
tiom wath President Kennedy, was re-
vicwing military programs to make sure
thev are :tr.[l.'qll:lh'

Sen. Robertson deplored the dels
m maodermizing the Armyv and said the
potential Berlin showdown “is once of
the greatest cnises that has cver con-
fronted us . . . Now 15 the time for us
to do something . . . The present situa-
tion indhcates that we need to step up
clear across the board on evervthing we
are doing, with the possible exception
nf sendimg a man to the moon,

Although  the majorit Opmuio  In
':.:'i:l'll.'_;_[l._"-"'..'-.l:,_'-l,"lt'll._'ﬂ_[ to Favor a mihitary
|]1Ii|.L_['IE'|'I. some lawmakers telt that mohb-
tization cfforts would onlv worsen the
tense situation. Rep. Thomas B, Curtis
(R-Mo.) called the Admimistrations

actions “'pocketbook  leadership  that

trembles and confers at every Khrush

ches inlﬁ and i'JHIT and then apll'l:t]-:.'hh'!j.'

offers '-.]]Lll[]]ll” ]Hc:]}uHﬂ as a substi-
tute for leadership.”

Some kev Democratic members of
[House military  committees  said P
atelv that mobilization talk 1s bad stra-
tegy which will lead Russia to believe
the U.S, is not already strong enough
to handle anv emérgency,

Before Sen. Robertson pi istponed the
hearngs, military witnesses  protested
cnts made by Tll:ll_' ler]"-.u' i Fiscal |‘.jl.'.2
budget 1items. Viee Adm. [. T. Hay:
LR ill_l |_|,|-'!l|,'|t'I 1_]“[" I':Ij: L Eely ,|] '--'I::";.']'.'|1||5'|'|“1
for {IULhnp[mnt, said a Sl-mallion cut
in propulsion funds will delay introduc-
tom Of a new turhofan engine and 2
new turboprop engme. e said “the
whole aircraft  development  program
has been suffering over the last four to
1|'|.ﬂ_ VIUCELDS }rli A1SEC I:.l: HlL J}E]'I (IS |.||‘|| AR
tmi other competing programs.

Cilpatric said  the l'ﬁ fense Depart-
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Reaction controls at work in space — symbolized,

STEERING GEAR FOR MERCURY ASTRONAUTS

Conventional aircraft control surfaces will not guide
space ships and capsules. Rudders, ailerons and cle-
vators find no resistance and hence produce no
reaction (o their movements where there 15 no atmos-
phere. Even at altitudes only half way up, they are
sluggishly ineffective.

The accepted answer to a dependable steering mecha-
nism for astronauts 1s a system of jet reaction controls
developed and produced by Bell Aerosystems Com-
pany. First used on Bell's own supersonic A-1B
several years ago, the system has been greatly improved
and adopted for the X-15, the '"uhtum man-in-spice
project and other space vehicles.

Through strategically located, low and high thrust (1 to

1500 pound) rocket engines. Bell's reaction controls
not only position and guide the ship by controlling the
roll, pitch and yaw, but they also provide for orbit
changes and retro-thrust. Some of the jets are throttle-
able while others can be operated in combination to
provide the astronaut positive and flexible control.
This revolutionary steering gear for space, available
using monopropellants or high energy bipropellants,
15 just one of many advanced projects which are
currently engaging the diversified talents of Bell
Aerosystems Company in the fields of rocketry, avi-
onics and space techniques. Engineers and scientists
seeking challenging, long-range career opportunities
can find them at Bell.

BEL]L AEROSsYSTEMS companNy

BUFFALO 5, N. Y.

DIVISION OF BELL AEROSPACE CORPORATION
A TEXTRON COMPANY



Raytheon’s Advanced Systems for Mauler. ..
Operational in ANY Mobile Surface Environment

Mauler 15 the United Stales
malic-firing air delense syvstem under development
by Convair/Pomona, Convair Division of General
Dvnamics i,m]m] ation. Tt will be highly mobile and
will track targets and launch missiles on the run from

virtually any position.
Raytheon provides the Mauler System’s self-

contained Detection and Fire Control Radars. These
radars are capable of directing missiles against multi-
ple targels and of fast redirection of fire, Naviheon also
supplies Mauler’s Aequisition Radar and Targel Dala

Armiv’s new aulo-

RAYTHEON COMPANY

Processing Components. For these systems and com-
ponents, Ravtheon has developed advanced miniatur-
izalion lec }”Hl[lll".".

Mauler radars are the most recent example of
Raytheon reliability in extreme environments, They
are an oulgrowth of Raytheon pioneering in the
II1"'||1_"||.I|H|H_"]]I_ Hri]t_"!l"['[i““ q_er] f.ljlf"' f'H"[FLTF] |.;11]|.|I": rﬂ:]r
the Sparrow, Hawk, and Tartar weapons svslems,

For any mobile surface requirement. Raytheon
offers proven Jiullnhlw in design, development and

manulacture of reliable radar syslems.

EQ U IPMEMNT DBILY

&

| O N

ment review was prompted by Premier
Khrushchev's announcement that Rus-
sta would increase its military spending,
not by the Moscow air show (sec p.
31). The review was ordered Julv 8,
Gilpatrie said, the same dav Khrosh-
chev said the Soviet militan budget 1s
zoing to be increased in 1961 by 3. I-H
000,000 rubles to 12.399.000.000.

At a press conference July 11, Gil-
patne said Hlf. latest Defense Depart
ment review Y15 directed primanly at
the preparedness measures which could
he taken in the near future—in a matter
of months— looking toward strengthen-
mg the posture of our conventional
forees,

Both before the Senate subcommittee
and at his press conference, Gilpatric
dechned to estimate how much morc
monev the Defense Department would
request, if anv, But there were indica
tions that a sizable increase would he
songht and bomber production would
be increased. Sen. Robertson repeatedh
told Gilpatric that his subcommitter
winted to receive anv n,'qnuh for mor
military monev before it acts on th
appropriations  bill,  Otherwise.  Sen
Robertson said, the Senate would not
know how much monev would be
available for less urgent domestic pro-
Trams.

Commenting on how the Defensce
Department views the Russian air show,
Ciilpatric said 1t “demonstrates to us
what we had  heretofore  helieved:
mamely, we did not take senouslh
Khrushchev's statements that he was
counting manned bombers as obsolete
and he was going to relv entirelv on
missiles . . . It shows that the Soviet
15 doing what we are doing . . . They
are gomng to mamtain a manned bombe
threat that will be a threat to us for the
rest of the "60s.”

E:i!]].'ttrit' said that the “over 6007
B-325 and the “over 100" B-58s that
the ULS, will have between 1962 and
1970 *‘are sufficient to give us a
manned bomber strength  throughout
the 1960's."

No B-70 Change

He said the Soviet air show had not
changed the Defense  Department’s
stand on the B-70 program: “We still
helieve our present  program for the
B-70, which is a development progran.
gives us the flexibility we need. We do
not think we should change it again

We want to have the homber and
svstem tested before we decide whethe
we want to order that aireraft in
quantity,” Gilpatric said.

But Senators Howard W. Cannon
(I3.-Nev.), Clair Engle (D.-Calif.), John
stennmis (D-Miss.), Svmington (D.-Mo.)
and Ralph W, Yarborough (D-Tex.)
contended the Defense DLI]Hrt!TIL'!I'It
should put more stress on manned
bombers.
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Center at nearby Suitland, Md.

Illilil':lr}' communications networks,

sturt the satelhte's camera timer.,

batteries are showing signs of wear,

Tiros data 15 combined with other information and im:nrp-n-r-.lh.-rl in the rugnl:lr
Woeather Burean six-hour analvses which are transmitted world-wide by civilian and

The mimitrack station at Santiago, Chile was used for the first Hme by having it
The two identical wide angle cameras (AW July
1. p. 30, duplicated to provide redundancy, were working perfectly right after
launch, and the 500-line scan videcon svstem was operating normally,
data is being reduced and integrated in 3 hr.—compared with 5-6 hr. for Tiros II.

NASA believes that the poor performance of the wide angle camera in Tiros 11
wias due to the lens being damaged by third stage exhaust gases. In Tiros TI1, g
phenolic shrond was installed to protect the lenses. -

Dr. F. W. Reichelderfer, chief of the U, S, Weather Burean, said lust week that
international cooperation with about 100 countries,
initiated if the successful transmissions continne,

Viros TIT was launched on a schedule which wounld place it in dayvlight over the
northern hemisphere during the height of the hurricane season in September. The
sutellite will alternate hetween hemispheres in davlight every four weeks,
is expected to Rl in some of the northern hemisphere davlight time. Tf it fails, its
transmitters will be turned off. Solar cells in Tiros 11 are working normally, but the

\pogee of Tiros TII is 450 mi., perizee is 425 mi.,
the orbital period is 100 min, There will be three more Tiros launches before the
Nimbus satellite launch series is started from Pacific Missile Range with polar orbits. |

Tiros III Transmits Pictures, Infrared Data I

Washington—=Tiros [I1 weather satellite Lawunched successfully July 12, is trans-
mitting clear, tape-stored pictures of the earth’s clond cover on command and is
sending infrared radiation data continuounsly,

Teams of meteorologists at the Pacific Missile
reaclont stations are analvzing the photographs and heat data and transmitting the
results by high resolution facsimile and teletvpe to the National \eteorolopical

Range and Wallops Island, Va, |

The Tiros 111

including Russia, will be

Tiros 11

the inclination is 48 deg. and

Sen. Cannon said the B-70 program
shonld ]‘.H._ placed on a “crash basis™ and

recommended spending 5575 million m
["iscal 1962
amount the Air Force ongimally  re-
quested. The Kennedv Administration
budget calls for 5220 million for the
B-70 in Fiscal 1962, President Eisen-
hower had asked for $358 million.

Sen. Engle recommended that the

senate subcommittee add a provision
to the llouse-passed appropriation bill
authonzing the secretarv of defense to
nse for the B-70 up to $138-million
trom the total $525 muillion authorized
for long-range bombers. The House
passed appropriation bill—separate from
the authorization bill—provides $445.5
million for procurement of long-range
hombers (AW Julv 3, p. 26). He said
if Congress could not persnade the
defense secretary to use the $138 mil-
lion to speed development of the B-70.

the moneyv then could be used for the

- =
-
-

Sen. Stennis urged the defense secre-
tary to speed le.* B-70's development,
while Sen, Svmington mml fulmg to do
so will mean the U.S. “abandoning
the field in which thev [thu Russians]
have just demonstrated thev have been
concentrating on for some time.” Sen.
svmington smd  “the entire question
now of what we are doing in the
Mach 3 field should be reviewed.”

Sen, Yarborough recommended pro-
duction of more B-58s, arguing l']'l'i.
bomber can be modified to provide the

on 1its de J.:h:upnlr:nt—tlu,-

firepower of a B-32, lle smd the $3-hil-
lion worth of tankers built to refuel
strategic bombers could be used to in-
crease the Ange af the B-35.

The Kennedy Administration did not
request any new Fiscal 1962 money for
the B-32 or B-35. But the House voted
5445.5 million in its appropriations bill
for long-range bombers without specifyv-
mg which maodels should be built, Sen.
Svmington said the authorization hill
provides that the bomber monev can
HI‘I!‘- I hp.r_'n’r For |||-1'|*'Ir -TANZE |!|H|]'|IH_‘T‘1—
the B-32 or B-70, hu’t not HH_ B-38.

Advertising Restrictions

A portion of the Senate subcommit-
tee hearings was devoted to the restric-
tion in the House- -passed defense appro-
priations bill concerning advertising by
sovernment contractors. The House
bill states: “No part of the funds ap-
propriated herein shall be available for
paving the costs of advertising by anv
defense contractor, and such E‘Uﬁ-!".i shall
not be considered a part of anv defense
contract cost.”

G:’ll‘mtric satd the Defense Depart-
ment is “sympathetic to the purpose”
of the section but felt “it is too sweep-
img as now worded.” e recommended
Allowing reimbursement for ““(1) recruit-
ment of personnel, (2) obtaining scarce
items, or (3) dhpmmg of scrap or sur-
plus materials.” Gilpatric said the ad-
vertising restriction would apply only
to cost-reimbursement contracts and
not to hxed price contracts.
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Broad Space System Participation

Plan Expected From Space Council

Washington—National  Aeronautics
and Space Council was expected to
send to President Kennedv late last
week a recommendation that an inde-
pendent consortium be formed to op-
erate a commercial communication
satellite svstem, with ownership open
to acrospace companies as well as com-
munication common Carriers.

If the President concurs with the
recommendation, it would become na-
tional policy.

The council will recommend strong
safeguards to assure all companies an
opportunity to hid for system hardware
production,

Agencies in Agreement

Representatives of nine interested
agencies had agreed on a coordinated
policy recommendation by mid-week to
be submitted to the national space
council,

These agencies included the Defensc
Department, State Department, Na-
tional Aeronautics and Space Adminis-
tration, Atomic Energy Commission,

T— =
. ‘Early Spring’ Progress

Design of Navy space mine concept,
“Early Spring” (AW Mar. 13, p. 75),
has reached the stage where major equip-
ment is nearing the test stage.

“Early Spring” is planned as a vertical |
interceptor satellite containing an optical
scanning svstem capable of discriminating
| between stars, known harmless or friendly
| vehicles and suspect orbiting objects.

The svstem will have capability of
identifving its target and relaying data
to the ground for positive control of
destruction, if desired.

It can include capability for destruc-
| tion of a target by aligning itself in a
near-collision head-on orbit, with destruct
achieved by wsing a proximitv-sensitive
device to make direct collision unneces-
sary.

Among “Earlv Spring” equipment
nearing test stage is the detector-tracker
(guidance head) of the terminal guidance
and control system which, within the
next few weeks, is to be installed in 2
simulator for checking its accuracy., The
optical system will use a wide beam for |
initial scanning of suspect arca—will then
narrow the beam for precise tracking of
suspect and goidance. Optical system 15
said to be so sensitive that it will be
able to pick up a pinpoint target in the
test room so small that it would be
scarcelv visible to an abserver who would
have to have precise location shown to
him.
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Federal Communications Commission,
Justice Department, Ofhce of Civil
Defense Mobilization, Budget Bureau
and the President's Science Advisory
Committee. The hArst four are repre-
sented on the space council, and non-
member agencies were expected to be
invited to sit in during council delibera-
Hons.

Other Developments

Other developments in the com-
mercial communication satellite situa-
tion included:

e Sen. Russell B. Long (D.-La.), chair-
man of the Senate Subcommittee on
Monopoly, announced that he would
oppose handing over control of space
communications “to a verv few large
corporations whose present position in
this field already has been achieved
largely through research fnanced by
American taxpavers.” Sen. Long said
that the question “is not an estab-
lished routine matter to be decided by
an executive or regulatory agency of
the federal government. Rather it is a
major public policy question which
properly should be settled by the Con-
gress.

¢ House Science and Astronauntics Com-
mittee resumed its hearimgs on commer-
cial communication satellites last weck.
Scheduled to testifv were NASA, State
Departiment, Defense  Department,
['CC and OCDM,

e Federal Communications Commis-
ston asked American Telephone &
Telegraph Co. to “proceed at once”
to make a cost studv for the FCC
which will disclose current level of
earnings on the company's overseas
communication services, FCC, which
made a similar request nearly a vear
ago, rejected AT&T's earlier response
that such studies would be of little
value because of the rapidly changing
complexion of overseas business due to
new cable projects and the advent of
communication satellites,

e Officials from AT&T's manv indi-
vidual operating telephone companies
were reported to have visited Wash-
ington to contact their senators and
congressmen to clanfv AT&T's posi-
tion on communication satellites and
mend congressional fenees. A company
spokesman told Aviarion WEeER that
some officials were in Washington, but
pointed out that their visit was ocea-
sioned also bv several bills of interest
now pending, including bills dealing
with wiretapping, communication facil-
ities sabotage and a hill that deals with
the use of telephone facilitics for gam-
bling.

New Beech Lightplane

Fabrication of the frst prototype of
Beech Aircraft Corp.’s new light four-
| place business and utility airplane, to
be priced in the $12,000 class, has been
started at the company’s Wichita, Kan.,
plant, with the airplane expected to
start its flight test program before vear-
end. Indications are that deliveries will
begin late next vear.

The new airplane (AW Feb, 22, 1960,
p. 93), will have a fixed tricvele landing
gear. Indications are that the company |
has been shooting for a price of approxi-

mately $10,500,

Research, Education
Spending Boost Urged

Washington—U. S, must increase its
spending for science and engineering
cducation and for basic research in uni-
versities from $3 billion this year to an
annual rate of $8.2 hillion bv 1970 to
maintain a base for scientific progress,
according to a National Science Foun-
dation report.

The report, Investing in Scientific
Progress, says the federal government
has a “special responsibility for leader-
ship” in this area and that its propor-
tion of total Anancial support must
risc.

In Fiscal 1961, the nation's basic
rescarch effort totaled $1.8 billion, half
of which was spent with universities.
The federal government contributed
60% of these funds, 229 came from
mdustry and 6% came from nonprofit
mstitutions. The remaining 12%  was
contributed by colleges and universities.

Basic research programs at universi-
ties will cost 55878 million this vear and
will involve the equivalent of about
45.000 full-time professional personnel,
plus 35,000 support personnel. The re-
port forecasts 1970 spending of $2.72
billion, with a professional force of
85,000 and a supporting force of
65,000.

This year, there are about 100,000
professional scicntists and  engineers
teaching about 645,000 university stu-
dents in these felds. The report pre-
dicts there will be 175,000 teachers and
1.13 million science and engineering
students in 1970, Supporting staff would
rise from the 1961 equivalent of 100.-
000 full-time emploves to 175,000 in
the same period.

Total cost of this education effort is
about $2.14 billion this vear, and the
report savs it should rise to 55.54 hil-
lion in 1970. It savs that “far more”
classroom space will be needed for
teaching science and engincering at the
umversity level and that an mvestment
of about %3.5 hillion is required over
the next ten vears.

AVIATION WEEK, July 17, 1961

Discoverer XXVI

Recovered in Air

Re-entry capsule of USAL" Discoverer
ANV polar orbit satellite with a load of
materials test specimens was suceessfully
recovered by air-snatch on 1ts 32nd pass
while other instrumentation remaining
in the orbiting Lockheed Agena B con-
timued to telemeter data on cosmic
radiabion and radio frequency  noisc
from space.

Capsule, recovered 60 mi. northwest
of the island of Kauai, Hawaii, con-
tamed samples of silicon, ron, bismuth.
vitrinm, magnesinm, nickel, lead, and
uranium. They were exposed to the en-
vironment of space for 50 hr. 36 min.
The effect on silicon is of particular in-
terest to the space program because it is
used i photovoltaic solar power cells,
Proton impingement is known to alter
the crvstal structure of silicon.

Project Discoverer officials caleulute
that the Agena B satellite will remain in
orbit for between 80 and 100 davs. The
mstrumentation  and  transmitters  are
hatterv-powercd and the batteries will
run down before re-entrv. The satellite
has a period of 95 min, with perigee of
146 mi. and apogee of 501 nu.

[nstruments to measure the densiby
and cffects of ions and micrometeoroids
at orhital altitude include an impact de-
tector and a tuned piezoelectric crvstal
crosion gage. ‘The crvstal controls the
aperating frequency of a  transmitter
which shifts as erosion changes the di-
mensions of the ervstal. By measuring
the frequeney shift it is possible to
determine rate of erosion.

Fleet Commanders
Appointed by Navy

Washington—Rcar Adm. David L.
MceDonald, currently  commander  of
the Navy's Carrier Division Six, will
become viee admiral and commander of
the Sixth Fleet, and Vice Adm. John
MeN. Tavlor, commander of amphi-
bious force, Atlantic Fleet, will become
commander of the Second Flect.

Rear Adm. Alfred G. Ward, assistant
chicf of naval operations (flect opera-
tions) will replace Adm. Tavler with
the rank of vice admiral. Viee Adm.
Clande V. Ricketts, former commander
of the Second Fleet, has been nomi-
nated as vice chief of naval operations.

Adm. Charles R, Brown, command-
cr-in-chicf  of  allied-forces.  southern
Lurope, will retire Jan. 1, and Vice
Adm. Frederick N. Kivette, commander
of the Western Sea Frontier, will retire
Cct. 1.

Viee Adm. Robert Goldthwaite, chief
of naval air training, will replace Adm.,
Nivette and will be replaced by Viee
Adm. Fitzhugh Lee, who is now serv-
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ing as deputy commander-in-chief and
chief of staff, Atlantic Flect.

Vice Adm. Wallace M. Beakley,
deputy chief of naval operations (Hect
operations and readiness), will replace
Adm. Lee, and Vice Adm. Herbert D,
Rilev will replace Adm. Beakley.

AEC Plans to Build
Snap Test Facility

Washington—Atomic Energy Com-
mission plans to build a 53.4-milhion
facility For testing complete power umts
of Snap reactors before their use in
space. |

The Joint Congressional  Atomic
I'nergy Committee anthorized the proj-
cct to be built at Santa Susanna, Cahf.,
with the recommendation that space
tests and space applications of Snap
power units “be carried out without de-
lav. The superiority of such nuclear
power supplies to cither chemical or
solar power supplies provides an excel-
lent opportunity to increase the value
of our space vehicles.”

The committee noted that a 4.200-
hir, test of a Snap reactor was completed
“successfullv™ last vear and that the
electrical generating machimery which
eventually will be coupled to the reactor
was test operated for 2,500 hr. Mating
of the reactor and electrical machinery
15 scheduled for this vear.

Complete F-1 Engine
Test Firings Begun

Canoga Park, Calif.—First test hrings
of a complete self-cooled NASA-Rock-
ctdvne F-1 engine have begun at Iid-
wards Rocket Test Center, Calif.

Thrust in tests is being gradually
built up to the rated level of 1.5 million
Ih., with a 2.5-min. bumning time. A
thrust of 1 million 1b. has been obtained
in the first firings of the series,

The T-1 is being developed for the
NASA Nova launch vehicle in which
cight of the engines, burning kerosenc
and liquid oxvegen, will be clustered to
provide a total of 12 million 1b. thrust.

Atlas E Flies 9,050 Mi.

Washington—USAF-Convair Atlas E
made a successful 9,050-mi. fight from
Cape Canaveral, Fla,, into the Indian
Ocean on July 7. The E model previously
had a record of seven failures in 10
lannch attempts.

Meanwhile, an ad hoc technical com-
mittee appointed two weeks ago to re-
view the flight test program (AW July
10, p. 24} has concluded that no design
| re-evaluation is necessary, The latest
Hight was the last development fight for

\ the General Electric Mark 3 nose cone.

News Digest

Detense Department will establish o
jomt mtelligence ageney which will be
stafted by the sermvices and will be
headed by an officer of three-star rank.
Tactical and technical intelligence, how-
ever, will be left with the unifhed and
specificd comimands and the three serv-
1CCS,

USAF-Lockheed Midas 111, cxporn-
mental missile detection satellite,  has
been successfully launched mmto a polar
orbit similar to the one planned for op-
crational versions for the first time from
the Naval Missile acility, Pt, Arguello,
Calif. The satellite was also the hrst i
the scries to use an Agena B second
stage in the booster svstem.

Brig. Gen. Irving L. Branch will re-
place Maj. Gen. John W. Carpenter,
I, this month as commander of Air
Force FFlight Test Center at Fdwards
AFB.

General Dynamics/Ft. Worth  has
a 512.95million USAI contract for
development, production and  flight
testing of a B-38 svstem that would
carry four small nuclear weapons in ad-
dition to its large weapons-fuel pod
(AN Mav 1, p. 27), increasing its total
nuclear vicld to 15 megatons.

Lockheed Georgia Division has  a
S1.2-million Armv contract for research,
development and  fight test of two
VTOL rescarch aircraft, each powered
by two Pratt & Whitnev JT12 turbine
engines, using the jet ejector hft princi-
ple. Lockheed has been working on this
“Hummingbird” aircraft concept with
its own funds for four vears,

August Esenwein, former exceutive
vice president of General Dvnamics’
Convair Division, will succeed Gen.
Onval R, Cook, USAF (ret.)) as presi-
dent of the Aerospace Industries Assn,
Dec. 31, when Gen, Cook retires. Esen-
wemn will join AIA as deputy general
manager Oct, 1.

Army-North American supersonic tar-
get missile, Redhead-Roadrunner, was
successfully test-fired last week at White
Sands Missile Range, N, M.

W. P. Thayer, vice president-general
manager of Chance Vought Corp's
Acronautics Division, will be president
of Chance Vought Corp. when it is
established as a 511h5i$3r}' of Ling
Temeco Vought, Inc., effective Aug. 31,
Thaver will succeed Gifford K. Johnson,
now president of Chance Vought, who
will become president of Ling Temco
Vought, Inc. Thaver will also be a
member of LTV's board of directors.
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AIR TRANSPORT

Problems Loom for *Visit USA’ Program

Cost of touring America and lack of preparedness
to accommodate visitors appear to be main obstacles.

By Glenn Garrison

New York=No tidal wave of forcign tourists visiting the Umited States
is expected to result soon from new legislation putting the federal government
in the business of promoting travel to this country,

The bill, passed by Congress and signed late last month by President
Kennedy, establishes a new United States Travel Service within the Depart-

ment of Commerce with a proposed mitial budget of 55 nmilhon.

It calls

for the creation of U.S. travel offices abroad and for cooperation i the Ub.
with various local and national segments of the tourist industry,

Airlines whose own “Visit USA" pro-
grams have expanded greatlv i recent
months see the government move as a
long-needed basic step in the develop-
ment of the vast and relatively 1.lt|tal'|¥.n::{|
foreign tourism potential in the U, !

But many obstacles remain to be
overcome before this countrv can ex-
peet to attract a flow of toursts and
tourist dollars to match the volume of
LIS, tourist business overseas:

e Cost of visiting this country is a
point of some controversy in the travel
mdustrv. One view is that Europeans,
for example, with an increasinglv high
level of economy in manv cases, can
afford to tour the U, S. but have exag-
gerated ideas of prices here. This 1s a
problem of cducation, it 15 held, so the
uropean will become aware of low-cost
motels and cafeterias instead of think-
img of the Waldorf-Astoria. The other
view is that costs reallv are bevond the
reach of most Europeans, The cost of
air transportation to the U.S. s an
mmportant element. One arca of opinion
holds that fares must be reduced to at-
tract tounsts here in great volume.

e Preparedness of the U.S. to handle
toreign tourists en masse. 1t is held that
this country 1s not geared for the for-
cign visitor; central information offices
are lacking: the linguistic barmer 15
formidable;  Americans  are  unaccus-
tomed to accommodating foreign tour-
ists and attitudes must be changed.
These problems have been greatly over-
cmphasized, UL 5. arrlines say.

* Visa formalities and other red tape
discourage foreign residents from seek-
ing admission to this country for a visit.
Some progress in handling visas  has
been made, it 15 reported, and new
executive and possibly legislative action
may be taken in the future.

A major factor in the widespread
“Visit USA™ interest in the past couple
of vears has been concern with the im-
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balance of pavments mm UL S, trade and
the gold flow out of this countrv. But
airline officials stress that the program s
more important for its own sake, both
to develop the market potential and to
promote intermational  understanding
through familianzation of manv more
people with the UL S,

Last vear, according to recent Com-
merce Department ﬁgnrm there was an
excess of S1.1 billion in UL S, pavments
for foreign travel over U.S. receipts.
Expenditures by Americans for foreign
travel exceeded $2.6 billion for the vear;
foreign visitors to the U.S. spent 5970
million.

The forcign visitors paid 5110 mil-
lion in transportation fares to U. §.
nluppmg companics and airlines. U, 8.
visitors abroad spent more than $450
million with foreign ship lines and air-
lines.

ixcluding those from Canada and
Mexico, about 600,000 foreign visitors

Tourist Exchange

Moscow—Six United States airline and
travel representatives have been touring
the Soviet Union looking into prospects
of tourist exchange between Russia and
the U. 5. The group is returming a visit
bv a Soviet group to the U, 5.

Intourist, the Soviet tourist agency, is
| trying to convince the U. 5. group that
Americans should launch a promotional
campaign to attract Russian tournsts, in-
cluding advertisements in  technical |
journals,

Travel to the Soviet Union by Ameri-
can tourists was down almost 407 last
year. The drop is attributed to the
American recession, the fact that the
cream has been skimmed off the market
so that Soviet travel is increasingly hard
to sell and to the tense political situation.

traveled in the U. 5. last vear, About
1.630.000 U. S. rumltuh traveled m
Fnrrign countres.

With the new government program
under way, a doubling of visitors to this
country is expected within the next four
vears, according to Comynerce estimates,

The stated purpose of the new legis-
Lition 15 “'to strengthen the domestic
and foreign commerce of the United
States, and promote friendly under-
nl‘tmdlng and Jl]]'J]'['I:'_].ITIi_'II'I! of the United
States by Lm:mlmgmg foreien visitors
te, the United States and by %ﬂﬂllltﬂflllf‘
Jn’f{:m.lhnn.ﬂ travel g{,'m:rlih It was
called “a major new effort to attract
forcign visitors to the United States”
by Ch.urm.m Warren G. Magnuson of
the Senate Commerece Committee.

-"'udu_rh:,mg in overseas markets will
be a major achivity of the new service.
While foreign governments  spend
about 510 million a vear in the U. &,
to promote travel to their countnes—
exclusive of much greater sums spent by
their carriers—the U. S. has never made
any major promotional cffort in this
direction.

Some ofhcials of foreign flag air-
Imes believe we will face a great chal-
lenge in tailoring our program to what
will interest Europeans and other for-
cign residents. QOur tounsm, thev sav,
i5 geared to U.S. tastes—and in large
measure to automobile travel—and a
whole new approach will be necessary.

As an illustration of what the forcign
tourist may find lacking 1 a visit here,
several carniers note that there 1s no
U. S. hotel equivalent for the European
concierge, \.\.?‘:ﬁ thev consider an ex-
tremely valuable source of aid and n-
formation for the traveler out on the
town.

However, the view that we are 1ll-
cquipped to handle volumes of tourists
is not unanimous, Willis G. Lipscomb,
vice president-traffic and sales of Pan
American, stated otherwise during hear-
ings on the recent legislation.

Lipscomb said "It has become al-
most fashionable to specunlate over the
shortcomings of the U.S. travel in-
dustry and to deprecate the abilitv of
Americans to cater to the needs of the

foreign traveler . . . we should not wait
until all taxi drivers in Boise or Okla-
homa City learn to speak I'rench before
the United States sets out to pL‘I"HH[]IL'
Frenchmen to visit the United States.”
The goal of increasimg the number of
travelers twofold or threefold in the
next few vears sheuld not place an
unduc straim on our tourst  plant,
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Lipscomb smd, and Amencans” ability

to play host will become more perfect
as the demand mereascs.

While a mass market of foreign
visitors 15 generally considered well in
the future, airlines expect immediate
increases particularly in group tour busi-
ness. Package tours of the U.S. are
being wholesaled abroad for the first
time 1 quantity. The common in-
terest tour has developed considerable
business—professional — or  industrial
groups attending conventions in their
field or making special tours of facili-
tics. Pan American, for example, han-
dled 3,000 persons last year in this
kind of achivity,

The current interest i “Visit USA™
has developed within the past two vears,
as f:.:»rugn cconomies strengthened and
the tourist imbalance II'IL"I‘L.'I.’-'.-E‘[] Pres-
ident  Eisenhower proclaimed 1960
“Wisit USA" vear but no action was
taken at the government level.

Airlines have been advertising for
vears, of course, to sell tickets to this
countrv. But their efforts are neces-
sarilv: competitive and the general ad-
vertising and promotion of the U. S, as
a destination is a prime function the
new tourist ofhce can accomplish, as
other countrics have been doing for
Many vears.

Expanded Efforts

Airlines” own efforts have expanded
greatly in recent months. Some  ex-
amples.
® Pan American’s accelerated program
calls for E'v.:pmdntun_ of %3.5 million
this vear to promote “Visit USA.” Ad-
vertising, poster and local campaigns at
750 offices abroad will be used, and in-
formation folders widely disseminated,
» TWA last vear r.rpf:m*cl its own travel
information burcau in London and has
expanded  to  three other Furopean
cities. More recently, T\WA has been
covering European cities with a “road
show” of cxhibits beamed at  travel
agents, local agencies and officials, and
other Sﬂg]l‘u'.'l‘ll's of the industrv. Buffets
are served featuring American special-
ties.  Another innovation is a “Visit
USA™ letter writing contest in which
free transportation to and from the
U.S. 1s offered. The airline has pub-
lished an expanded American  tour
guide for travel agents, stressing low
cost accommodations  and |m::]~.:1gt'
Brochures covering new packaged tours
have been distributed to sales offices
in Furope in three languages.
® British Overseas Airways Corp. re-
cently completed its second special pro-
motion by teams of officials visiting
European citics with programs for
travel agents, commercial representa-
tives and diplomatic people. The teams
hold receptions and make individual
calls, Main reaction: there is a serious
lack of information about the U.S.
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Needed: more and continunous promo-
tiom, more knowledge of this country,
better facilities for tourism. BOAC
also has published booklets promoting
U.S. travel and listing package tour
specialists, tvpical itineraries and also
Prices.

® Scandinavian  Airlines System  has
held a series of workshops in Europe
aimed at travel agenev  personnel.
Domestic U. S. airlines, a bus company
and hotel company were among f]ium.'
who participated with SAS in the pro-
gram. A marketing program in Furopc
was launched in connection with the
promotions. SAS believes a 300% in-
crease in travel to the U.S. is possible
in the next four vears. The airline also
has made suggestions for the improve-

ment of reception facilitics in the U, S,
¢ Air France 15 producing and distribut-
g large quantitics of brochures and
manuals to travel agents and to the
public covering U.S. travel. Specific
tours are listed in conjunction with
U. 5. hotel and sightsecing companies.
The travel agent matenal spells out
how travel to the U. S, should be sold,
how U5, tours can be orgamzed,
reservations made, and so forth. The
airline is convinced that strong educa-
tional efforts must be made in promot-
ing U.5. travel.

The Commerce Department  itsclf
has warned that dramatic increases in
U. S, tourism are unlikelv to occur im-
mediately when the new government
program gets under way,

Brazilian Carriers Plan Merger;
International Services Combined

Rio de Janeiro—Brazil's international

- carriers this month moved a step closer

to formation of a single overseas flag
carricr (AW May 15, p. 45) by agree-
ing to a consolidation of services.

Clearing the wav for such a move,
control of Panair do Brasil has passed
from Pan American World Airwavs to
a Brazilian gronp headed by Paulo
Sampaio, former president of Panair.

The agreement involves Panair, Real,
Varig, and Aerovias. The latter airline
formerly was Real's international divi-
ston, but recently, with a Vang pur-
chase of half its voting stock, came
under management of Real and Varig,
Airlines’ Aims

In announcing the agreement, the
airlines said it provided for “rationaliza-
tion, complementation and fusion of
services . . . in order to make possible,
i the near future, formation of a
single companv. of private enterprise,
to act as the instrument uf Brazihan
imternational aviation poliev.” A further
aim was total re-equipment of Brazil's
averscas services with jets needed “to
conquer new markets, principally South
American, African and Asian, to pro-
vide for round-the-world flights on
Brazilian wings.”

The agreement was made under gov-
emmment prodding and encouragement.
It had its beginnings five months ago
when the new economv-minded na-
tional administration of President Janio
Ouadros looked for means to save scarce
foreign exchange and reduce costly
subsidics. Qu.adrm interest is political
as well as economic: he secks to make
Brazilian aviation a national instrument
m his foreign policy of closer relations
with Africa and Asia,

Among Brazilian aviation develop-
ments in the ofing:

® New law passed recently by the
senate ﬁtqmlatr::-. that there be at least
50% ownership by Brazilian nationals
of Brazihan airlines. This means Pan
American will have to cut its Panair
hul::]m% from 30% to 20% and will
probably liquidate completely if a suit-
able offer is received.

® Panair's Middle East terminus will be
moved from Beirut to Cairo to satisfy
Quadros” desire for closer ties to Egvpt.
® Panair will expand its routes in Africa
after signing of bilaterial accords be-
tween Brazil and Ghana and other new
African nations.

® Acrovias eventually will fiv up the
West Coast of South America, and its
routes will be extended from Tokvo to
Red China or India, linking with Pan-
air.

® Panair, Varig, Real (which keeps its
own routes to Buenos Aires) and Acro-
vias will consolidate repair and mainte-
nance facilities, sales, and interchange
{:?IIIIJIHL‘H[’, Acrovias expects delivery

Convair 990s this vear. Real re-
Fnrtcrﬂx is negotiating with Lockheed
or purchase of three Electras.  Botl
Varig and Panair are in the market for
jcts for their domestic rans.

Sources in Brazil are speculating on
whether the consolidation will result
in sewing up of Brazil's future jet en-
zine market for the British.

Rolls-Rovee recentlv installed a jet
cngine repair_facility in Sao  Paulo.
Varig's three Boeing 707-420s and two
Sud G:ll"‘n elles are equipped with Rolls-
Rovee powerplants.

Majoritv control of Panair was taken
over by a Brazilian group headed by
Sampaio, who left the Panair presi-
dent’s post in 1955, The group re-
cently purchased 42% of Panair stock,
increasmg its holding to 62%. Price
reportedly was about $1.1 million.
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AeroShell Oil W becomes first fully compounded
additive oil to win approval of every major aircraft
piston engine manufacturer in the U.S.

Aircraft, large and small, have
logged millions of flight hours on
Shell's new additive oil—the first
fully compounded additive oil
approved by every major U.S.
manufacturer of aircraft piston
engines.

Here are answers to 10 key
questions about AeroShell” Oil W
—how it helps keep engines
cleaner, reduces wear—even ex-
tends periods between engine

overhauls.

1. What tvpes of aircraft can use
AeroShell 0il W? Piston engine

planes of any size. Helicopters, too.

2. Why is it called a non-ash
dispersant o0il? DBecause it contains
special metal-free additives that help
keep tiny, ingested particles in the oil
from clumping together and forming
deposits. These particles remain sus-

]wr‘ufﬂ] and {.Ii:%r.lt*r.-ard,

3. How does this affect engine

performance? It means that engine
parts stay cleaner. That lubrication

points get all the oil they need. Your
engine can run more efficiently, parts

can last lemger.

4. What about oil consumption?
Because AeroShell Qil W helps pro-
vide a cleaner engine and less wear,

yOu can expect less oil consumption.

5. Can AeroShell 0il W reduce

maintenance costs? [f vou have been
using a straicht mineral oil, AeroShell

Oil W can reduce your maintenance
costs substantially. Intervals between
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Left: Piston from engine using straight mineral oil after 1.000 hours: note sludee
[t ] " & ] e ] . ?
and coke. Right: Piston from same aircraft after 1,000 hours on AeroShell Oil W.

encine overhauls can be extended.

6. How does this new oil respond
from a cold start? AeroShell OQil W
has an unusually high viscosity index.
This guards against excessive thicken-
ing of the oil when cold, vet provides
proper lubrication when hot. Result:

easier starting, faster warm-up.

7. Is AeroShell Oil W thoroughly

proved? Thoroughly. It's had millions
of encine hours of flicht time.

8. Can AeroShell Oil W be added
as a make-up oil? Yes. Itis compati-
ble with all piston engine oils now

being used.

. Is there more than one viscos-
lt} grade? AcroShell Oil W is avail-
able in three viscosity erades: 100 and
120 grades tor large engines. And 50

arade for small engines where straight
mineral oil grade 55. 63, or 50 is nor-

nm]h-' recommended.

10. Where is it available? At Shell
Aviation Dealers evervwhere. Any
dealer will stock AeroShell Oil W it
you ask him,

Technical bulletin on AcroShell Oil
W will be sent at vour request. Write:
Shell Oil Company, 50 West 50th St.,
New York 20, N. Y.

i
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A BULLETIN FROM SHELL
—where 1,997 scientists are helping
to provide hetter products for industry

Trunkline Tratfic Slump Eased in June

By L. L. Doty

Vashington—Domestic trunkline in-
dustrv, Int by a severe trathe depression
during the past seven months, expen-
enced a shight mmprovement in June
but most observers here feel that it 1s
too early to determine whether  the
downward trend has been reversed.

Final hgures from all domestic trunk
hines had not been received late last
week, However, an Aviarion W EEK
cstimate places the trafhc increase for
June at approximately 4% over the
same month last vear, hardly a substan-
tial break from the steady traffic shump
that began in Mav, 1960,

|]1|rmg the first six months of 1961,
revenue passenger miles decreased 1.9%
comparcd with the same penod  last
VECHT,

The frst half of last vear had shown a
% increase over 1959,

In addition, the June mcrease 1s not
sufficiently representative to indicate a
new  trend  since  actual  comparative
figures are clouded by a strike that cur-
tatled operations of Eastern Air Lines
for an 1 l-dayv penod during June, 1960,
Because trafhe has remamed sluggish
during a penod when the general econ-
omy appears to be recovering at a rela-
tivelv stable rate from the reeent reces-
sion, industrv leaders are regarding the
slump with alarm.

Revenue Rise

Dunng the first five months of 1961,
the trumklhine mduostry will  report o
519,670,000 net loss, compared with 2
513,350,000 nct ]uﬁa for the fArst hve
months last vear, Despite the trafhe de-

&
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cling, operating revenues will show a
4.76% rise dunng this penod.

[ncdustry had no mmediate explana-
tion for the merease i revenues m the
face of a trafhe drop, although several
officials felt that the nise in higher-vield
long-haul trafhe becanse of improved
turbojet schedules, plus last year's boost
i coach fares, mav account for the con-
tradiction.

Operating revenues climbed to S167.-
392,000 during the five month period,
a 5.1% mcrease which accounts tor the
higher net loss, For Mav, the industry
111%] report a net loss of 54.3 million,
compared with $2.6 mualhon 1 May,
19610,

Coach trafhc contmued to show
an increase while frst-class trafhe fol-
lowed the downward trend which be-
gan a vear ago, The Big l'our—Amen-
can, ]:"IHTLTI] “United and TW A—experi-
enced a 3.9%  Increase o revenue
passenger I'['!I]L”': m June, but frst-class
trafhe tell 13.5% while coach trafhe rose

.
2555

Merger Factor

The Big Four results are not mcheca-
tive of a trend since Capital Airlines’
trafhe was absorbed by Umited Aar
Lines in June as a result of the merger
between the two compames.  Umited
carried a total of 1,159,300 passengers
last month, which the airline claims 1s
A |11rmr|]h record. The carner umetLd

791.2 million revenue passenger miles
durmg June.

There 15 now no doubt that Umted
will dominate the industrv in the vol-
ume ofF passengers handled. BEven be-
fore the merger, United had taken first

-.-'I-I--'I- -
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place within the domestic induostry in
the number of revenue passenger mles
moved. The airline, an onginal oppo-
nent of  lagh-density coach  seating,
moved mto hrst place in March, com-
parcd with third place the previous
March, m the amount of coach revenue
passenger miles handled.

Among the domestic trunklnes,
American remained the leading carner
i the cargo feld, an area that has at-
tracted new attention as PasSCnger traf-
fic continued to drop. Amercan’s 11.-
377.000 ton miles, which it elaims 15 an
mchthtr_t record, represented a 245 in-
crease over the same month of 1960 and
topped United’s June cargo business by
1.4 milhon ton miles.

Summer Decline

Industry first began watching the de-
chining passenger volume seriously in
mid-summer of 1960, In March, 1960,
revenue passenger miles fell 1%, the
first time a drop had oceurred since the
bad-weather month of January, 1959,

However, business  rebounded  n
April, 1960, with an 11% increase, and
the March decline was attributed to
poor weather m  high-densitv. market
arcas. During the next six months,
trafhic leveled-off to slight increases of
an approximate average of 3%, com-
pared with healthy monthly increases
of some 13% throughout 1959.

The drop i the histone growth pat-
tern was attnbuted to last vear's reces-
S101.

The steady decline in trathe began in
November, 1960, when the mdmtn
registered a 3.29% dip o orevenue pas-
senger miles, In December, the decline

ERN ars LIME

Eastern 720 Transport Rolls Out of Boeing Plant

First of 15 Boeing 720 medium/long-range turbojet transports scheduled for Eastern Air Lines is rolled ont of Boeing Co.'s Renton, Wash.,
facility. Eastern will receive 12 of the aircraft before the end of the year and the three-pline balance in 1962. Eastern plans to place
three ot the Pratt & “'llituu}' fi'?epnmsrud pl:lm::-i. i service this tall.
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The Dart is currently operating at overhaul
lives of up to 3,200 hours. It has an excellent
record ol reliability and has Hlown many milhions
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ol six continents with total flving hours in-

creasing by well over 00,000 hours per month,
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Vlusu Recmes First 330 M for Suufh Amertcu

First Convair 880-M takes off from Lindbergh Field in San Diego after acceptance by Viasa, Venezuelan national airline. Viasa erews

have completed ground training and will undergo flight training in the plane during July.

in Angust. Other cities to be served include Miami, New Orleans, Bogota and Lima,

wias 4%, and it was 2.7% in January

and 14.9% in Februarv. Operations
were suspended from Februarvy 17 to
23 by American, Eastem, National,
TWA and United due to strikes.

ln March, the mdustry found some
hope in a 5% rise In revenue passenger
miles, although neither Northwest nor
Western had returned to full operations
following the labor problems.

In Apnl, the downward trend re-
turned and the industry suffered a 1.5%
drop m revenue passenger miles, There
was no improvement in Mav, when a
2.6% decline was reported, despite the

KLM Talks Collapse

“':lihillgl'nn—']':llkﬁ between the UL S.
and The Netherlands on amendments to
i bilateral air transport agreement col-
lapsed last week when the Duteh refused
to concede to U. S, demands that traffhic
on the North Atlantic ronte be restricted.

The Netherlands government has been
secking trafhe rights into Los Angeles.
The U, 5. was willing to grant the route
| for KLM only it the Dutch agreed to re- |

stnict future mcreases i the number of
' passengers thev now carry on the North
Atlantic ronte (AW Apr. 24, p. 38), The
L. 5. has held that the Dutch are alreadsy
in violation of the bilateral agreement
between the two countries by offering an
excessive volume of seats on the route.

The Dutch have argued that the ca-
pacity now available is in line with trathe
demand but thev were unable to demon-
strate that any substantial amount of the
traffic  between the West Coast mmd
Europe originated in or was destined for
Holland, The Dutch delegation has re-
turned to The Hague with no date sct
for resumption of the talks.
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fact that all airlines had returned to nor-
mal operations.

A number of industrv othcials are re-
emphasizing their positions that exces-
sive carnier competition on major routes
is causing serious financial damage to
individual carriers because capacity s
completely out of line with the trafhc
available. At the same time, cach camer
15 mtensifving sales and promotional
campaigns to lure available trafhic away
from 1its competitors.

The Civil Aeropautics Board has
publicly announced that it will watch
the competitive picture closelv, and 1t 15
highly possible that the Ff‘}rthu:-rlltlll'lz1
Northeast Airlines New  York-Florida
route renewal case mav prove a test of
how far the Board will go in recom-
mendmg mergers or taking steps to con-
solidate routes to nrru_t the competi-
tive problem. However, CAB Chairman
Alan §. Bovd has indicated that he waill
msist that airhne managements take
immediate steps to explore new means
of opening new markets.

A large-scale, industrv-wade marketing
program mav be in the making as a re-
sult of the current airline {]L]’JTLHHIHH

U.S., Soviets to Begin

Bilateral Negotiations
Washington—U. S, and Russia will

begin negotiations Julv 15 on a hilateral
air transport agreement for reciprocal air
routes between Moscow and New Yorl,

James M. Landis, special assistant to
the President, will be chainman of the
U. 5. delegation, and Edward Bolster,
director of the State Department {l'ﬂiu
of Transport and {"mmmuuutmm will
be vice chainman. As chairman of the

Viasa will begin New York-Caracas service

Civil Aeronauntics Board beginning in
1946, Landis participated in negotia-
tion of a numhf.r of hilateral agreements
bhetween the U, S, and other Iutmns

Col. Gen. "lu.gull I, Loginov, chicf
of Acroflot. will be chairman of the
Soviet group. Pan Amencan World Air-
Wavs, certificated to operate the route,
will be represented in observer status
on the U.S. delegation.

Originally, talks were scheduled for
Julv 18 Tast vear but were called off by
the State Department on July 14 afrer
Russia shot down an RB-47 1 the
Barents Sea on July 11,

United Air Lines DC-8

Crashes at Denver
United Air Lines Douglas DC-S

turbojet transport crashed at Denver's
Stapleton T1cld last week dunng an
cmergency landing, killing 15 nf the

120 persons aboard.

Surviving PASSCNgETS said thev were
told about 10 min. before | anding that
the aircraft’s hvdraulic svstem was nof
functioning properlv. The pilot, Capt.
[ohn F. Grosso, radioed Denver that
the supply of hvdranlic fluid appeared
te be low bat later reported it was
adequate. The DC-S apparently landed
hard, spun off the runway, it a surves
truck parked at the edge of the airport
and burst into fames as it stopped.

Civil Aeronautics Board immediately
organized a six-group panel to launch
its imvestigation. Panel 15 headed In
Melvin Gough, director of the Board's
Burcau of Safetv and will include
representatives from CAB, Federal Avia-
tion Agency, United Air Lines and
Douglas Aircraft Co.. Inc.
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| Bendix Doppler

GUIDES

JAPAN
AIR LINES

ACROSS THE PACIFIC
OVER THE POLE

Electronic “eyes’ save fuel, time,
money on longest over-water routes

Japan Air Lines DC-8C Jet Carriers cross the vast Pacifie,
then fly on over the Pole to Europe, with a new sureness and
ease. Bendix® Doppler Radar Systems give JAL flight crews
aceurate, continuous ground speed, drift angle, course and
distance information. Doppler's electronic “eves” help JAL
maintain most favorable flight paths, increase operational
efficieney by deereasing in-flight time and fuel consumption.

Extensive flight evaluations by JAL demonstrated the
superior reliability of the Bendix Doppler System. This
exceptional reliability plus the many other features of the
system such as complete transistorization®, fixed planar array

Bendix Radio Division

AVIONIC FRODUCTS « BALTIMORE 4, MARYLAMD

antenna (only a single antenna is used for dual system installa-

tion), and easilv-aecessible construction have made it the

number one choice of the intercontinental jet carriers,
Before making a decision on Doppler, let a Bendix repre-

sentative give you the full details on the DRA-12/CPA-24

Doppler Radar Navigation System.

*Except for klystron and voltage reference,

Doppler ground speed and
drift angle indicator,

i

—-
Compuler-controlier reads
ol miles-to-go and miles
left or right of course.

LI ey O

SOUTHWEST —Bendix Radio Division, 2505 Mockingbird Lane, Dallas 35, Texas
WEST COAST=EBentdix Radio Divizion, 10500 Maznolza Blvd,, N, Hollywood, Callt
INTERNATIONAL —<Bendix International Divesicn, 205 E, 42nd 51 New Yark 17, H_Y,
CANADA—Computing Devices of Canada, Lid,, P, §, Box 508 Otlawa 4, Ontarnis
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East German 11-18 Flight Costs Run High

Geneva—Soviet-built equipment sup-
plied to East German Lufthansa has
touched off heavy operational losses, ac-
cording to an LFast German airport
manager who has fled to the West.

Flight hour costs and purchase price
for replacement engines have far ex-
cecded estimates, he said, and peniods
between major overhauls have dropped
well below original Soviet recommenda-
tions.

Fast German Lufthansa’s three 11-18
turboprop transports used over most
of the airline’s international routes cost
approximately 54,500 per flight hour
as compared with a maximam of 51,500
actual revenue for everv hour fown
with a full passenger pavload, according
to EEmil Frost, former manager of Fas
German Lufthansa’s Barth airport near
stralsund in Mecklenburg, about 115
mi. from Berlin.

Major Overhauls

Frost savs the IlI-18's four Ivchenko
4,000-shp. engines require a major over-
haul after onlv 200 Aight hr. and that
the current replacement cost per engine
15 around $137.500. Last winter, as
Ghana Airwavs prepared to take de-
livery of the hrst of six I1-18s on order.
its ofhcials smid major overhauls after
S00 hr. and complete scrapping of the
[vchenko engines after a total of 2,000
hr. had been recommended bv the Rus-
stans (AW Dec. 12, p. 38). Purchase
price per engine had been quoted to
them as approximately 592 400, almost
50% less than that Fast German Luft-
hansa has found it needs to pav.

I'rost said conditions are just as un-
cconomical with regard to the airline's
Soviet-built T1-14s, which represent the
backbone of its operations. Cost to the
carricr per flight hour is S575 as com-
!}.Irl._‘ii with a i'HIM'I'I:[‘i;.L] maxyunum rev-
ennce of $185 for everv hour Rown, lle
said, however, that the I1-14s are usually
fullv booked. |

According to other West Berlin
sources, Scandinavian Airlines Svstem
offered to sell several Douglas DC-6s
to East German Lufthansa at a favor-
able price in the summer of 19538,
Arthur Pieck, former chicf of the Fast
German carrier and now deputy min-
ister of transport in Fast Berlin, re-
jected the offer on the grounds that.
politically, East Germanv did not wish
to buy aircraft from -:'alpit:lh"-.! firms.

IFollowing the pattern of the Soviet
carrier, Aeroflot, CSA Czechoslovakian
Airlines and the state-owned airlines of
most Fast Furopean countrics, the oper-
ation of East German Lufthansa, head-
quartered at Schonefeld airport in East
Berlin, is divided into two categories—
commercial aviation in the Western
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sense plus the additional responsibility
for general utility operations. The sec-
ond category, encompassing a fleet of
multi-purpose aircraft, devotes about
50% of its effort to agricultural duties,
the remaining 20% to advertising, char-
ter Hights, air mapping purposes, etc.
West German sources report that on
occasion thev also are requisitioned for
flights designed to aid vietims of whoop-
g cough and other respiratory diseases.

The fleet operated by the commer-
cial aviabion department is composed
of about 30 Il-14s, 3 I1-18s and six
5-to-9-scat An-2 aircraft. The An-2s
are used for sightsecing Rights and on
the carrier’s domestic route between
I"ast Berlin and Karl-Marx-Stadt (for-
merly Chemmnitz).

Most important international service,
according to Fast German Lufthansa
ofhcials, i1s the airline’s 84-seat 11-18
once-a-dav round  trip between  East
Berlin and Moscow, which it operates
in pool with Aeroflot, the Soviet state-
owned airline. Twice a day round-trip
59-scat I1-18 flights also serve Bucharest,
Sofia and Tirane out of East Berlin.
Onm May 28 this vear, three daily 11-14
flights began services to Iungarv, Ru-
mania and Bulgaria and on a once-a-
dav basts to Yugoslavia, Albania and
Greeee. I1-14 charter flights are avail-
able as well on many of these routes,
but demand for these, according to East
German  Lufthansa representatives, s
grcater to the Black Sea arca, par-

ticularly dunng the summer months.

[Fast German Lufthansa and its asso-
ciated charter companv. Interflug
GmbH,, jointly operate regular sched-
uled pool services with Ave foreign car-
ners: CSA, LOT, MALEV (Hungarv),
TABSO (Bulgaria) and TAROM (Ru-
mania) from East Berlin to Budapcst,
Sofia, Bucharest and Belgrade. Accord-
ing to passenger demand, Il-14s with
either 25- or 32-scat conhgurations arce
used on these flights.

In addition, freight services with con-
verted 11-14s are run from East Berlin
to Prague, Bucharest and Soha with the
return flight stopping onlyv at Budapest.

Fast German Lufthansa’s utility
operations use a Heet of 60 Crech-
built  multi-purpose  Brigadvr  L-60s,
nine An-Is and two Russian Mi-4 gen-
cral-purpose helicopters, according to
West Berlin sources.

The East German government’s
Seven-Year Plan calls for this utility
operations section to increase its Heet
to a total of about 170 arcraft by 1965.
[t also stipulates that East German
Lufthansa shall increase its ton-miles of
freight and mail carried to 7,6721.000
ton-mi. during the same period com-
parcd with 890,500 ton-mi. mm 1935,
the last hgure available. In 1939, a
total of 165,000 passengers were car-
ricd on the airline’s domestic network.
Total tourist-class  passengers  trans-
ported on the carrier’s international
routes numbered 37.000 last vear.

Airline’s S-62 Overturns in Water

Sikorsky §5-62 helicopter of San Fran-
ciseo & Oukland Helicopter Airlines was
damaged slightly when overturned re-
cently by high winds after a successtul
autorotative ]:]lln]illg about 300 }'1‘.1- off
shore in San Francisco Bay.

The helicopter’s pilot had made a pre-
cautiomary landing because its General
Flectric CT-58-100 turbine enginc
began to overheat about 2 min. after
taking oft empty from San Irancisco
International Airport bound for the
downtown San Francisco heliport to
pick up passengers. The landing was
good and the helicopter appeared to be
riding well on its hull and pontoons.
However, a high swell was running and
winds were gusting to 35 mph.

Shortly after the landing, a gust
caught the helicopter and flipped it on
its side. It did not sink and was towed
ashore suceessfullv. The pilot was not
injured. The rotor was damaged during
the tow but this was the onlv apparent
injury suffered by the aircraft aside from
salt water corrosion, San rancisco &
Oakland president M. . Bagan said i

15 hkely that the ailine will cquip 1ts
helicopters with sea anchors to prevent
heavy water damage in anv future open-
water landings. Sikorsky engincers are
recommending that other 5-62 operators
tike similar precautions.

Cause of the engine overheating has
not vet been determined by General
Flectric inveshigators, who returncd the
engine to GI2's Lynn, Mass., Small Air-
craft Fngine Dept. Bagan told Avia-
TioN Week that both Sikorskvy and
General Flectric had approved the air-
line’s operating procedures.

The helicopter 15 now being studied
to learn the extent of salt water penc-
tration 1n secams and other crntical
places. It will be grounded for a few
wecks while steps are taken to halt and
repair corrosion, Sikorskv aircraft has
loancd the airline another 5-62 to main-
tain schedules during this period.

San Prancisco & Oakland 15 a non-
subsidized airline and has just com-
pleted its first month of opcrations
(AN June 26, p. 42). It operates two
10-passenger 5-62s.
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United Air Lines' new Caravelle Jets will have a cruising
speed of 500 mph. Unigue aft-mounting of Texaco-
lubricated aircraft turbines assures pass2ngers an
unusually quiet flight.

Texaco lubricates turbines

on first Caravelle jets in U. S. skies

This summer — United Air Lines will put the first Cara-
velle Jet Mainliners into scheduled flight. Built in France
by Sud Awviation . . . sold and serviced in the U. 5. by
Douglas Aircraft . . . these luxurious new jets will offer
passengers one of the fastest and quietest flights aloft,

The Rolls-Royce Avon Mark 532-R engines of United's
CCaravelles — like those of many other leading transport
jet aircraft — are lubricated exclusively with lTexaco
Svnthetic Aircraft Turbine Oil 15, Why SATO 157
Because it has all the lubricant characteristics essential
to aircraft turbine engine operation: low viscosity at low
temperatures, plus good oxidation and thermal stability
at high temperatures; low volatility; non-corrosiveness
to engine metals; and excellent gear-load carrying ability.
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Carefully-formulated products like SATO 15 have
helped make Texaco a leader in aviation lubricants and
fuels for more than 25 years. Texaco Inc., Aviation Sales
Department, 135 East 42nd Street, New York 17, N. Y.

Tune In:
Huntley-Brinkley Report,
Mon. Through Fri.-NBC-TV

TEXACO

LUBRICANTS AND FUELS

For pure jet, turbo-prop and
piston-engine afrcraft

Halaby Refuses to Restriet Southern

By David H. Hoffman

Washington — ederal — Aviation
Ageney Admustrator N, 5. Halaby,
cuided by an agency imviestigation  of
230 alleged flving violations hled agains
Southern Airwavs, has rejected suggces-
tions that the carrier’s operating anthor-
ity be restricted.

Ialaby's stand drew immediate crti-
cism from Adr Line Pilots Assn. othols
who last week accused the adimimstra
tor of “foot-draging” and staging 2
“whitewash.,” Concurrently, a group of
senators and  congressmen  concerned
vith the 14-month-old pilot stnke
against Southern were debating whe-
ther to press Halaby for conhdential
I"'AA reports stemming from the recent
nvestigation.

Critics of Halabv's handling of com-
plaints against non-union Southern pi-
lots generally contend that FAA's .
1..;,'~.|1t__}1h111| report fi) CONgressmen
contains a4  significant  contradichion.
They feel that especially in view of
Southern's reliance on foderal subsidy,
the number and seriousness of the vio-
lations actuallv uncovered underscores
a need for more drastic action than
suspended pilot’s licenses and  hnes,

ALPA spokesmen supporting this
view cite Civil Aeronautics Adminmistra-
ton's crackdown on Northeast Airlines
in 1938 (AW Oct. 27, 1938, p. 8.
After air carrier inspectors found that
spme Northeast pilots were having cif-
ficulty passing instrument checks CAA
ordered all the airline's captams  re-
stricted to wvisual fight rule operation
until personally examined in fight by
agenev cheek pilots. Despite Southern's
sifety record—no major accidents smee
the strike—ALPA maimmtamns that com-
parable precantions should b taken.

Three Alternatives

Renewed legislative anterest m the
Southern strike could produce one of
three results, From the union stand-
point, the most desirable would be the
appointment  of a  presidential - com-
mission to investigate ALPA’s accusa-
tion  that Southem  has  taken  an
unrcasonable  position in refusing ar-
hitration, along with the Aving safet
violation charges, A second possibility
now being studied 15 an mdependent
mvestigation of the Southern situatbion
]]1. At i[_';_l"-.i' I l:_'i'l'llgr‘l._""n"-lll;i'tl-l] ‘|..“f”|“|.t1.1_"..'.

A third altermative that could result
from legislative pressure is a Justice De
partment inguiry into whether Souther
violated Section 610 of the Aviation
Act of 1958 by hinmg ungualihed aur-
men.

In a July 6 letter to a group of m-
terested  legislators—including  Senators
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A. S, Mike Monronev (D.-Okla.), War-
ren Magnuson (D,-\Wash.,) and Estes
Kefanver (D-Tenn.) and  Rep.  Joc
Faoins (D.-Tenn.)—Halaby  summanized
4  background mvestigation of non-
union pilots  emploved by Southern
since the strike began June 3, 1960,
The admmistrator disclosed that:
e Psvchiatric treatment was received n
three pilots “presently emploved™ by
Southern. An emergency FAA license
SUSPCTISION immediately grounded these
three, Examination by an FAA staft
psveluatrist subscquenthy gave one Ua
clean hill of health,” according to Hal-
abv, The other two were sent through
4 series of tests at Emory Umiversity,
Atlanta, Ga., on June 27, the results of
which will be analvzed by IFAA.
e “Behavioral abnormalitics™ displaved
v one |:|:|]u|: 1) |ullgi.'l' with South-
ern oonee led to s |11Jﬁ]jil;1|iﬂ:lfiirl1.
Pending re-examination, this pilot also
has  been grounded. Another  pilot
(AW June 12, p, 41), who Hew as cap-
tun in command of Southern Douglas
DC-35 while holding onlvy a pnvate
pilot’s license, had his certificate re-
voked by FAA. His case will be re-
ferred  to the Justice Department
FFAA uncovers evidence of furgtl‘_\.
e FAA, for the first time in its lustory,
revoked a sixth pilot’s Airline Trans-
port Rating and his current medical
certificate after learning that the pilot
had served two ;':1'EH{H'|- sentences, un-
dertaken  several  bigamous  marnages
and camed a “general reputation for
nstability and  abnormal  conduct.”
Hi'll:lh} sail,

But all of these pilots, Talaby ol

Czech 11-18 Crashes

Geneva—Czechoslovak Airlines lost its
second Soviet [1-18 transport in the past
three and  one-half months last  week
when  one of its  turboprop  airliners
| struck a high-tension line on a low, bad-
weather approach to an airheld near |
Casablanca, Moroceo.

The erash, which cost the lives of all
3 persons aboard, apparently had no
connection with the loss of a CSA 11-18
over Germany on Mar. 28 or the ground-
ing of the aircraft for several months
last summer (AW Aug. 29, ]2 451,

CSA ofhcials in Prague said the plane
was on a4 rontine once-a-week flight from
Prague to Rabat, Dakar, Conakry and
Bamako via Zurich. Diverted from Rabat |
to Casablanca by fog, the aircraft also
fonund Casablanea weathered o and was
told to land at an auxiliary feld about 10
mi. awav. During its approach, it struck |

the high-tension wire and apparently ex-
ploded.

served, were found by FAA inspectors
to luve the "ﬂi'-:'lllt :[ll.lhi_lL':]!I.rrl'lH" -
quircd of captams.

(] ,t]:nl'.urﬁ_‘-.;m|::tn_'t_1. 250 11[]L':::;btlull'~
fled by ALPA  accusmg  non-umon
Southem |}H-;1h of violating the Civil
Air Regnlations, Talaby smd that “well
over 200" were mmed at pilots who
reportedly exceeded  maxmmum flight
e hoatations.  After a thorough
ii'l'l.'q_"'qt];,ltH'l“ I::IF L'.,l.‘[_'ll I;,_'il'l['l]:]]:,lil”, {11
such violation was uncovercd by I'AA,
a violation termed “mimmor and unine-
tentional”™” ]J} ”Li]ilh} ’

'nrming to the alleged violation of
other CARs, Halaby said that in cight
mstances the discrepancy was of suff-
crent |||.L::f|1|.|1|.1{]c,' to warrant either ac-
tion agiinst the minman’s license or a
civil penaltyv. These included the oper-
ation of a DC-3 in scheduled service
with its landing gear down and locked
m place with satety pins, the landing
of a DC-3 at the wrong mirport, a de-
parture from Nashwville Airport without
1 takeolt clearance, three mmstrumont
approaches or landings i below-mini-
mum  weather and one nstance n
which a I':f|l|t clected to land on his
destination airport’'s  shortest runway,
then ground looped lus aireraft to avoid
a ditch at the runwav's end.

Halabv concluded his report to the
legislators by expressing  doubt  that
Southern “exercised sufheient vigilance
and il]-i.:l_'_;IIILIH i the carly stages of its
ia;]nl‘ 1:_'1':!;1(_':._-1”{1!1 p:nf.__{[:m'l" m  the
screcning of applicants, “This subject,”
he saed, “remams under consideration
by this ageneyv pending completion of
our inquiry.”

But Halaby alse reported that South-
ern  apparently was  complyving  with
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