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by AEROJET

success in the air depends on support
from the ground. Aerojet-General designs
and manufactures all types of missile,
survelllance drone, and space system

ground support equipment. Linear Actuator

« General Planning and Logistics

« Test and Launching Facilities i ; 3 A

A reliable performer in

* Ground Handling & Servicing Equipment

* Checkout Systems o L) : 5

* Instrumentation and Control - L | - - g A E—i‘. Tﬁ"fr f:]. 11 (_} - %1 1II e -‘ 5 ]:Il 0‘{? 1 ].1 g‘. S t: (_) ]1_1 :\rr
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* Data Systems

Telemetry
Communication Systems

Radar Systems

= Space Position Instrumentation

Miss - Distance Measuring Sets

- Hydraulic Valve Pneumatic Operated Gate Valve High Temperature Regulator Fuel Booster Pump
: A S b : and Shutoff Yalve
- SUBSIDIARY
®: OF

. (GENERAL ' = . A Featured above is Hydro-Aire’s recent linear actuator design (P/N 20-011)

C O RPORATIONMN i \_TIRE )/ . . T B : _
: AND powered by 24 volts D.C. A position-indicating potentiometer transmits I M AR

Azusa, California ER W edn .- - - ' M7 Al

COMPANY ram position signals accurate to =.001 inches. Actuator travel speed is  BURBANK. CALIFORNIA

ision af CRANE CO.

closely controllec der the range of voltaces and loads Non.-i: =
B Eate At s Dok Teah Raor ang sely controlled under the range of voltages and loads. Non-jamming

near Sacramento, California; Frederick, Maryland mechanical stops limit travel of the ram in the event of switch failure.

Write for further details on this and other dependable products illustrated to:

Engineers, scientists — investigate outstanding opportunities at Aerojet

Producing Controls for Every Basic Airborne System




AVIATION CALENDAR _
Sept. 14-15=Display of USAF Ground Sup- PF@SSH?-E Pﬂfenﬁlﬂmi?f&‘rs fﬂ?". .

ot I'-:{lH]']J':IIIL'IIt- for Manned and Un-
manned Aerospace Vehicles, Society of

Automotive |".11gi:1u:r~.. Milwaunkee Arena,
HIGH TEMPERATURES
Sept. 16-17=WWestern Regional Meeting on

Frontiers of Seience and I".l.u_;iTI.L'L'ring_ In-

stitute of the Acronautical Sciences, Los d CORROSIVE FlUIDs :
\necles, Caht.
Ht:pt.ﬁ 17-18—Conference on Effects of un

Nuclear Radiation on Semiconductors,
Western Union Aunditonum, New York,
N. Y. Sponsor: Army Signal Corps.
Sept,  17-18—=Dual  National  Engimeenng
Communications 5}'111|’m.~.i.‘|, Institute  of
Radio Engincers” Professional Group on
Engimcermg Writing and Speech, Bos-
ton, Mass, and Los Angeles, Caht.
Sept. 19-20=National Air Races (190 ¢u, m.

o airplanes), Baer Field, Ft. Wayne, Ind.
=) v l E Sept. 21-22—Conference on Planning and
: Designing of Urban Helicopter Facilities,

Institute of Aecronautical Sciences Bldg., 1 :
Los Angeles, Calif. Sponsor: Los Angeles : " i
Chamber of Commerce. 3

o F Fo R c E c o N T R o I Sept. 21-22<FEighth Annual Meeting, Stand-
ards Engineering Society, on Investment
in Survival, Somerset Hotel, Boston, Mass.
Sept. 21-25=14th Annual Instrument-Auto-
mation Conference and Exhibit, Instro- |
ment Society of America, Chicago, T
Sept. 23—Second Semi-Annual Area Mect
mg. Washimgton Air Route Trathe Con-
trol Center. Mariott Motor [Hotel, Wash.
mgton, 1D, C,
Sept. 23-24—FEngine and Operations Sym-
posinm, Airwork Corp., Millville, N. ]

Type P103
Prassure Potentiometer
shown Y4 size

Sept. 24-25-Ninth General Assembly, Advi- New Trans-Sonics® Pressure Potentiometers, Type
sory Group for Acronauntical Research and P103. measure pressures of corrosive fluids such as
Development, NATO, Aachen, Germany, i B : i [ S
Subject: Space Research Techniques and red fuming nitric acid (RFNA) and unsymmetrical

Recent Experimental Data. dymethylhydrazine (UDMH) for telemetry and con-

Sept. 28-30=1959 National Svmposium on 2 b ok . - ; 3 :
Felbmctetng.  Civdc Auditosiom  and trol applications at ambient temperatures up to 600F.

WEREK Including SPACE TECHNOLOGY are AVIATION,
AVIATION NEWE, ATR TRANSIMIET. AEROXAUTHC AL
ENGINEERING and ATHRCRAFT JOURNAL. Al rdghits FTRADE SARE
fes flie=e nAmes ore redervs] By Moediraa'-Hill Pahlishing

I|I'_

of force control to meet successfully the increasingly high require- (Continued on page 6) bellows which actuates a dynamically balanced mech-
ments of marine, aireraft, missile, petroleum and industrial use. AVIATION WEEK Incloding Space Technology | anism. This mechanism is hermetically sealed in a
M TE A i = i T = 1 : .
From original idea to finished product — SARGENT. September 7, 1959 . | Stainless steel case for protection against corrosion
@ Vol. 71, Neo. 10 ,,*,EE; and other environmental hazards.
SARGENT Manufacturing SARGENT Hydraulic Pumps Metirmw- 1l Publishing Compaty. . dames H. Mecrav |
FACILITIES BUILDS Hydraulic Motors (AT, omaT, S B S Mt | Accurate and reliable performance has been proven
R & Pneumatic Cylinders 'é"r'i':F-i']f!'1°lr%ﬁ'|'m'i-'ﬂt."ﬁ:‘f"ﬁuﬁ “I;:;Ff:ﬁﬂlﬁ':m"ﬂ: ?’Eiu":ffl,j under the following conditions typical of missile en-
Research Machining & Grinding Servo-Systems Praumatic Valves i 1 r&l'{‘."'illfi.aJ_.ll 'u'-.'}':nial].‘ a'“.'|'-!'r'f-."LE...:.';;:JT-‘-?:P.'.mf vironments: Random Gaussian Vibration 0.1g° /cps,
Lairpmrill, SERECTITEYE i "rie=ickicht o R it dersnibraetli. :
Design Heat Treating, all types Hydraulic Systems Ball Screw Actuators :';-::'.‘.;il"’.‘.‘.'“ﬁil ";:i.':l.ﬂﬁl;?.ﬂ'riij"Ii:ﬂ'.'t'-.‘:..i'[“ ;"-:1:'!:'.;" I'Tj_"';,:,fl';ll 15 to 2,000 cps; Acceleration 75g; Shock 75g.
President ; Harmmy L. Waddell, SBenior Vies Presiien ;
i Ralph B, Swmith. Viee Presidemt and Editorial Dreetor i . ) : :
Development Plating, @il types | Integrated Packages  Gear Actuators St He Kl ¥iog. Frenisa Sad Tiibtar OF Adlen Flexibility of installation is assured by small size and
Testing Inspection g Hydraulic Actuators Gear Accessory Boxes '"'E'u'F-'il:'nrp'ul?é:'.:'."':r"e'"r;nnfamrr only from persons who have light weight. Dimensions are 175" diameter by 17&"
o = i " i i EOnNEWeEntuml ar professiona mterest am Aaviation, Includ- 4 :
| issil d technology. Paositi i + - ' - < . 4 -
Qualifying Assembly Hydraulic Valves Electronic Systems D s A it mﬂfﬂﬂl’m}" | company long, Weight is only ‘ﬁ ounces. Standard ranges 1rrc
1.;;."‘]”',:’,'.1',,.‘:':5‘[’]‘”':.;,';-‘ i o Sl JE R 0-100 and 0-150 psia . . . other ranges to special
PIRRNT DOLENErEes, S0 fRE WeLr. oo ' i
.'"nll-l!'llll:ﬁl.l:']I{n- .|;=:|I=I!||.|.'|I'.I |r|41|_||_I |t1E -!II”I“|I!'| [, "'n.l Y. DPringed ﬂrdﬂr. WI‘I[E fﬂr TEChI‘IlEIﬂ EU"EI[“ P ! {}J Lo
n [ T, itles risli=lerdil 10 . B atent  Offew, . = - . = =
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(= : Suliscribers:  Send  correspondence  and  chahige o
Jf."i‘m *;E}.Eﬂ pildre== o Fulfillment Manager, Aviation Week, 3350
Wiest 4204 Street, Xew York 36 X, Y. Subseribers

slioiild potify Fulllliment Manaeer promptly of am
dhange aof address, glving old as well as pew address,
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“GOOD WILL" is the disposition of
the pleased enstomer to return to the
place where he has been well treated.

- U.S. Supreme Court




POWERS Z0)7Z/ TRIM SYSTEM
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At right, a detail drawing ot
Boaing 707 horizontal sta-
bilizer trim system. Airborne
R-1604M5 ROTORAC actu-
ator drives the screw jach,
except when ship is on
autopilol, Design duty cycle:
5 min. on, 5 min. off at 820
in.-lb. max. load, reversing
avery 4 sec, Weight of actu-

ator—39.5 Ilb. Qverall length
—16in

Because of its function—operation
of a primary flight control on
Boeing's 707 — this Airborne
ROTORAC large special actuator
must provide the utmost rehiabil-
ity under almost continuous off-
on-reverse type operation. And
its response must be quick, even
though maximum torque and
acceleration are limited by spec-
ification — to avold inadvertent
structural overloads.

To control torque, Airborne de-
veloped a special friction clutch
which limits output to 1500 in.-
Ib. maximum and yet will transmit
1200 in.-Ib. under any condition.
Controlled accelerations were
achieved by balancing the inertia
characteristics of all rotating parts

STABOLITER
SUPPLAT
FIT RTINS

DALL SCAEW JACK ASSEMBLY g0 poce up

AMBOANE RIG04MS FA  ETOP NUT
ROTORAL ACTUATOR

and of the external load against
the carefully tailored perform-
ances of the motor and servo
clutches. Result: smooth acceler-
ation from 0 to 180 rpm in 0.4
second and shock-free reversal in

0.1 second, both at full load.

Airborne offers you engineering
of this caliber to meet needs for
almost any special rotary or linear
electromechanical actuator—large
or small. And where requirements
are not unigue, we provide a line
of modular-type actuators, devel-
oped by Airborne to simplify de-
sign and specification. Just give
us the facts on your application
and we will be happy to make a
proposal. Contact any of our offi-
ces for further information.

- Ne

@]JJJDBD =

Engineered Fouipment for Aircraft and Industry

AIRBORNE ACCESSORIES CORPORATION
HILLSIDE 5, NEW JERSEY «» Offices in Los Angeles and Dallas

AIRBORNE SPECIAL ACTUATOR

AVIATION CALENDAR

(Continued from page 5)

Professional Group on Space Electronics
& Telemetry.

Sept. 30-Oct. 2—13th Annual Mecting,
Southeastern  Airport  Managers™  Assn.,
Washington Duke Hotel, Durham, N. C.

Oct. 1-3=23rd Annual Convention, Inter
national Northwest Aviation Council,
Multmomah Hotel, Portland, Ore.

Oct, 5-7—Seventh Anglo-American Aeronan-
tics Conference, Institute of the Acro
nautical Sciences, Hotel Astor, New York.

Oet. 5-7=Iafth National Communications
svmposium, Hotel Utica, Utica, N. Y.
sponsor:  Institute of Radio Engincers’
Professional Group on Communications
Svstems.

Oct.  5-9—National Acronantic  Meeting,
Socicty of Automotive Engineers, the
\mbassador, Los Angeles, Calif.

Oct. 6—=12th Annual *'urpnrt Development
& Operations Conference, Hotel Onon-
daga, Svracuse, N. Y. sponsor: Burean of
\wiation, New York State Department of
Commerce,

Oct. 6-8—=12th Annual Meeting, National
Business Aircraft Assn., Hotel Leaming.
ton, Minneapolis, Minn.

Oct. 6-8—=Radio Interference Reduction and
Electronic Compatibility Conference, Mu-
seum of Science and Industry, Chicago.
.  Conducted by Armour Research
Foundation in cooperation with Institute
of Radio Engincers’ Professional Group
(111 iltd]:] FFrequency Interference. (Classi-
ficd session on Oct. 8.)

Oct. 6-8=National Airports Conference,
Norman, Okla. Sponsors: American Assn
of Airport Executives and the University
of Oklahoma, in cooperation with TFAA

Oct. 6-8=Industry- "'u.[llll_';n Quality Control
Management Svmposium, Oklahoma City
\ir Materiel Area, Tinker AFB, Okla-
homa City, Okla.

Oct.  6-9=Intermational Svmposium  on
Iligh-Temperature Technology, Asilomar
Conference Grounds, Maonterey  Penin-
sula, Calif. Sponsor: Stanford Rescarch
Institute,

Oct. 7-8—Second Advanced Propulsion Svs
tems Syvmposium, New England Mirtual
Hall. Boston, Mass. Sponsors: Air Force
Ofce of Scientihe Research;  Aveo-
Fverett Research Laboratory,

Oct. 7-9-8ixth National Svmposium on
Vacuum Technology, Amencan Vacuum
Socicty, Sheraton Hotel, Philadelphia, Pa,

Oct. 7-10—=Fourth Annual National Meet-
ing, Air Trafhe Control Assn., Biltmore
Hotel, Oklahoma City, Okla,

Oct. 8-10=Socicty of Experimental Test
Pilots' 'iw.fmpmlum on Pilot’s Role in
Space Exploration, Beverly Hilton Haotel,
Beverly Hills, Calif. Third Annual
Awards Banguet, Oct. 10.

Oct. 12-14—15th National Electronics Con-
ference, Hotel Sherman, Chicago, Tl
Oct. 12-16=15th Annual General Meeting
of the International Air Transport Assn..
[mperial Hotel, Tokvo, Japan.

Oct. 12-16=NASA’s 1959 Inspection, Lang-

lev Research Center, Hampton, Va,
Oct. 14-23—""William Tell II"" Seventh
World-Wide Interceptor Weapons Meet,

Twvndall AFB, Panama City, Fla. Host:
Air Defense Command.
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THE HUMAN FACTOR

Scientists have long been preoccupied with the techno-
logical problems of Man and the Machine. The increas-
ingly complex nature of advanced systems has created
an urgent need to enhance man’s contribution to effective
systems performance. The complicated nature of this
relationship requires the skills of psychologists, social
scientists, mathematicians, and engineers.

At Ramo-Wooldridge, human engineering, personnel
selection, individual and system training, display design,
and communications are successfully integrated into
systems design and development by the technique of
large-scale simulation,

in today's technology

Simulated inputs enable scientists to observe a system as
it operates in a controlled environment and make possible
the collection of data on performance, training, human
engineering, maintenance, and logistics and support.
Scientists and engineers use this data to assure the design,
production, and delivery of a unified system capable of
high performance and reliability.

Expanding programs at Ramo-Wooldridge in the broad
areas of electronic systems technology, computers, and
data processing have created outstanding opportunities
for scientists and engineers. For further information con-
cerning these opportunities write to Mr. D. L. Pyke.

RAMO-WOOLDRIDGE

P. 0. BOX 90534, AIRPORT GTATION = LOS ANGELES 45, CALIFORMIA

a division of JThompson Ramo Wooldridge Inc.
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Coaxial
Cable

8 a vital part of
the Air Force
Automatic-Tracking
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The powerful TLM-18 telemetry antenna now
in service at the Air Force Missile Center,
Cape Canaveral, Fla., is used for the auto-
matic tracking of missiles and earth satellites.
This huge “mechanical ear,” specifically de-
signed by Radiation, Inc., Melbourne, Fla.,
has an eflective data reception range of over
1000 miles.

One of the key parts of this highly sensitive
device is the %", 50 ohm, aluminum sheathed
Styroflex® coaxial cable that links the 60-foot
parabolic reflector to the receivers. The task
of carrying missile-to-earth signals from the
antenna to the control building demands a
low-loss, high frequency cable with a high
signal to noise ratio.

The remarkable characteristics of Styroflex®
cable not only meet these rigid .‘-:-I'Jl:l;:f'ﬁi.‘-'_ltfﬂ]'ts
but also have extra operational advantages,
including long operating life under severe
conditions and stable electrical properties
during wide temperature variations.

Styroflex® coaxial cable has earned an out-
standing record for these qualities in a variety
of industrial, mass communication and tele-
metering applications, Perhaps this cable can
answer your particular high frequency cable
problem. We invite your inquiry.

PHELPS DODGE COPPER PRODUCTS

CORPORATION
300 Park Avenue, New York 22, N.Y,.

AN
AIR-TO-SURFACE

MISSILE FOR
THE U.S. NAVY

CORV

Designed for launching from
carrier-based aircraft, the Corvus
missile is being developed

for the Navy by Temco Missiles &
Aircraft Division. Corvus will

give the Navy far-reaching striking
power — against surface ships, shore
installations and heavily defended
areas. As weapon system

manager for the Corvus, Temco has
the responsibility for managing

all aspects of the program — including
any necessary modification of

aircraft for carrying the missile as well
as development of ground-handling,
test and checkout equipment.

Many excellent engineering

and scientific positions are now open
in this and other Temco

programs. We invite your inquiry.

il EIVICEE) MISSILES & AIRCRAFT

A division of TEMCO AIRCRAFT CORPORATION - DALLAS 22, TEXAS



'Ja-"'I nﬂwu-
' L

o

| “
another space-age ,
-I-' .. & i
. Specialist joins the -

w

Telecomput [ﬁz!,r
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2ince its inception, Telecomputing Corporation has become a recognized @ | Pt Lo leader through the
specialized and integrated efforts of its divisions and subsidiaries, g | contributing signifi-
cantly to advancements in all phases of space-age technology. Now, another space-age specialist,
Cook Batteries, joins the Telecomputing family—and offers military and industry the highest
degree of scientific and engineering skills and production capability . . . extending the ability of Telecomputing
Corporation to solve the critical control problems of space-age progress. DIVISIONS AND SUBSIDIARIES OF TELECOMPUTING CORPO-
RATION C B COOK BATTERIES Proven specialists in the design, development, and manufacture of miniaturized automatically and
manually activated silver zinc primary batteries, rechargeable batteries and cells. Ultimately reliable electric power sources of highest
energy-to- weight ratio. BIEE BRUBAKER ELECTRONICS An R & D leader in the field of ground and airborne IFF components, test
& chéckout equipments—IFF systems analysis—Air Traffic control systems—radar beaconry—detaction equipments, W (S WHITTAKER
GYRO Leading producer of electrically driven and spring-wound free gyros, rate and floated rate gyros for advanced missile systems—
rate of roll, pitch, and yaw indicators for manned aircraft — precise gyro systems DD DATA INSTRUMENTS Pioneers in equipments
for fast and accurate analysis of test data, with automatic recording of punched cards, tapes, or printed lists—for aircraft and missile flight
tests, industrial and scientific applications. EES ENGINEERING SERVICES A technical service and development organization skilled
in the engineering, instrumentation, operation, and maintenance of data processing and control centers. VW WHITTAKER CONTROLS
The largest exclusive developer and builder of custom-built high-performance hydraulic, pneumatic, and fuel valves, controls, and regu-
lators for advanced missile, aircraft, and industrial applications. N1 NUCLEAR INSTRUMENTS Designers and builders of high quality,
reliable equipments for prelaunch checkout and testing of nuclear special weapons.

TELECOMPUTING CORPORATION 15 North Citrus Ave,, Los Angeles 38, California ? ;r Fe

DIVISION OF BENDIX AVIATION CORFORATION




Cubic has, electronically speaking. And far
greater precision is required of the five-target
Cubic MOPTAR which will be used by the
Federal Aviation Agency to evaluate experimental
air-traffic-control systems, NMOPTAR (Multi-
Object Phase Tracking and Ranging ), an omni-
directional system requiring no moving antennas,
provides startlingly accurate real-time position
data. MOPTAR can be expanded to track hun-

dreds of aircraft simultancously with this same

MOPTAR
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accuracy. The FAA installation will monitor other
systems in tests at the new National Aviation
Facilitics Experimental Center near Atlantic City.
It's a new use for Cubic's Space Age tracking
systems developed under the forward-looking
sponsorship of the United States Air Force, Now
MOPTAR finds a non-military application in
helping solve the problems of air navigation, an
application that will lead to greater safety in the

traffic lanes of the sky.

Tracking systems by Cubie . . . reliable precision
systems with Space Age capability . . . find appli-
cation in air trafhe control and, through the
multiple-tareet patential of MOPTAR, in increas-
ing the fire-power of America’s guided missiles.

U B I C CORPORATION

5575 Kearny Villa Road, San Diego 11, Calif,

Ever try threading five needles at once?

o729/21
Siar
272
Lasterrz’s

Jleel

fueled. .. Lubricated Oy Szzclazr

Electra — the maiden in Greek mythology who became a star in the
heavens — is the apt name given by Lockheed to its new prop-jets.
Forty of these new ships are joining Eastern Air Lines’ fleet. Each
carries 66 passengers in smooth quiet, and hops non-stop over any
Eastern route at 400-plus m.p.h.

Sinclair has been a jet fuel supplier to the military for eight vears,
and 1s proud that Eastern has chosen Sinclair Superjet Fuel for the
Electra. Eastern has also selected Sinclair Aircraft Turbo-S Qil for

exclusive use in this magnificent prop-jet fleet — proof positive of
the dependability of Sinclair’s aircraft fuels and lubricants,

Sinclanr

AIRCRAFT FUELS AND LUBRICANTS

Sinclair Refining Company « Aviation Sales » 600 Fifth Avenue, New York 20, N. Y,

13



PRIMARY PRESSURE
STANDARD

ACCURACY £1/50% OF READING (PSID)
RANGE O.4 TO 250 PSID

DIGITAL READOUT

* ONE DIAL COMPENSATION FOR
LATITUDE AND ALTITUDE (SURVEYED)

s WILL ACCOMMODATE ABSOLUTE

AND GAUGE PRESSURE WITH
SIMILAR ACCURACY

Wallace O. Leonard, Inc.

373 SOUTH FAIR OAKS AVEMNUE
PASADEMNA, CALIFORMNIA

TELEPHOMNE S2YCcaMORE 2-7131%
TWX—-PasA CAL 7321

* SIX DIGIT DISPLAY

s DIRECT READOUT IN PRESSURE
* PORTABLE OR RACK MOUNTED

¢ INTEGRAL PRESSURE CONTROL

Please discuss your
requirements with
our engineers

Higher

faster

training

in Cessna’s

T-37

Cadets in the U, S. Air
Force now get a faster
introduction to jet flying,
Sitting side by side with
their instructors, they're
quickly learning to handle
Cessna’s T-37—a new, high-
flying trainef with the
characteristics of a combat
jet. As a result, cadets are
trained faster and .easier
(at substantial savings)

to assure America's

future in the air.

Cessna Aircraft

Company, Wichita,
Kansas.

%ﬁm

15



F you make or plan to make parts

that must have exceptionally
clean and strong steel, specify
Timken® steel made by the vacuum
arc process. It's ideal for aircrafr,
jet engine and other parts where
such steel 1s vital. Timken vacaum
arc process steel is the cleanest steel
available in commercial quantities.
And only the Timken Company
furnishes this super-clean steel in
bars, wire, and rotary-pierced tub-
ing in a wide range of alloy and
stainless analyses.

You get these advantages:

Consumable electrode—beart of the vacwum arc furnace

New Timken® Vacuum Arc Steel:

Cleanest, strongest steel you can buy

SUPERIOR CLEANLINESS. The melt-
ing process eliminates contamina-
tion from three basic sources—air,
slag and crucible. Furthermore,
gaseous impurities in the electrode
metal are drawn out by the vacuum
during melting.

BETTER DISPERSION. Any remaining
non-metallics are more finely dis-
persed than by any other melung
process.

These two factors—superior
cleanliness and better dispersion—
result in a more uniform steel of

| ® |
| | Fine '
Alloy .

very high strength and duculity.
For further information, write: The
Timken Roller Bearing Company,
Steel and Tube Division, Canton 6.
Ohio. Cable: "TIMROSCO". Makers
of Tapered Reoller Bearings, Fine
Allay Steels and Remavable Rock Bits.

WHEN YOU BUY TIMKEN STEEL YOU GET:

1. Quality that's uniform from heat
to heat, bar to bar, order to order

2. Service from the experts 1n spe-
cralty steels

3. Over 40 years experience in solv-
ing tough steel problems

TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES

16

Affanra, Grorgla
AIRCRAFT PARTS CO.
AIRWORK CORPORATION

flerea, Colvlo

lfll-.."l-l.ll‘t.:\.[a .'\.I]-':{.nr"l.lrr
SUPPLY CONPORATION
firanlagham, Alaharia

AEROMARINE SBUPPLY

fHurbhark, Callfornia
PACITFIC ATRMOTIVIES
COFRPOLIEATION

8 v, L L E
BUTLER AVIATION
AERYMOTIVE, INC.

|l ..|.||r'||||I rlr.].-l
ALBWOLRK CORPORATION

B.EGoodrich,

ELECTRICAL
PROPELLER DE-ICER
FOR LIGHT TWINS

A new B.F.Goodrich Electrical Propeller De-Icer system
will soon be available for the Aero Commander, Cessna 310,
Piper Apache, and Beechcrafr D&E-18, Twin Bonanza and
Model 95. FAA certification is now pending.

A scaled-down version of the basic system long used by
airlines and the milirary, this B.F.Goodrich system requires
only 9 to 11 amps on most airplanes. Current is cycled by
a umer for maximum power and de-icing effectiveness.
The system remains operative even during single
engine operation.

BFG Electrical De-Icing eliminartes ranks, liquids, valves,
motors, etc., required for alcohol de-icing systems. Weight
is cut to a minimum—only 8 to 10 pounds, depending on
the make and model of aircrafc. The system is always ready
— no anti-freeze fluid to replenish or run low. Electrical
operation and precisely programmed power provide con-
sistent ice protection.

The complete kir costs less than most alcohol de-icing
systems, and installation cost is comparable. So contact your
nearest B. F.Goodrich Aviation Products Distcributor. Ask
him for information on complete ice protection — new
B.F.Goodrich Electrical Propeller De-Icers and new Light-
weight Pneumartic De-Icers for light twins, B.F.Goadrich
Aviation Products, a division of The B.F.Goodrich Com-
pany, Dept. AW -99A, Akron, Obio.

B. F. GOODRICH AVIATION PRODUCTS DISTRIBUTORS

Dallar, Terar

GENERAL AVIATION
BUPFPLY 0.
BOUTHWEST AIRMOTIVE
COMPANY

Dienrer, Cotarado
SOUTHWEST AIRMOTIVE
COMPANY

Dtrufl, Michipan

GENERAL AIRCRAFT
SUPPLY COHPORATION
Haiwthorne, Callfornia

SRY BTORE

Hotistgn, Teras

CENERAL AVIATION
BUPPLY COD

SOUTHWEST AIRMOTIVE
COMPANY

Jomalea, L.I., New York
AITRWORE CORPORATION
Aanras Uy, Kangad
SOUTHWEST AIRMOTIVE
COMPANY

Lowlsellle, Kenilucky
LOUISVILLE FLYING
SERVICE

Afemphis, Tennesses

DN HORN COMPANY
Miami, Florida

AITRWOREK CORPORATION
AFfliragiikee, Wirconein
BUTLER AVIATION
MIDWEST AIRWAYS, INC.
Ainnrapolis, AMinnerola
MINNESOTA AIRMOTIVE,
INCORPORATEL

MFuaele, Fndiagma
MUNCIE AVIATION
CORPORATION

Ninhrllle, Tennesyee

CAPITOL AIR SUPPLY

Neiwrark, MNeie Jersen
AIRWORRK CORPORATION

Calfernd, Callfrala
PACIFIC AIRMOTIVE
CORMIBATION

Rl e Bama s, T rateinsriiy
GENXNERAL AVIATION
SUTPPLY 0

Flrmtdilv, Nelraskhn

LANG AIRCHRAFT
SUPPLIES

Philadel phin, Peanvylranfa
GENERAL ATRCRAFT
SUPPLY OORPORATION
Rocheeter, Ainnesnla
GOPHER AVIATION, INC,
Rock fordd, ITHinol

BU'TLER AVIATION

af. Lowle, Aizaourl
MRAVOOD, INC

aeatlie, Waskinglon
PACIFIC AIRMOTIVE
COHPOHRATION

Wazhinman, .0
AIRWORK COHPORATION

Wincton=Satem, North Caroling
PIEDMONT AVIATION, LNC,
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Varioble Hydraulic Motors using the Advanced Design
Series concept are now under development.
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How ? Because Explorer V1's 132 pounds of
electronic components are powered by storage
batteries kept charged by the impingement
of solar radiation on 8,000 cells in the four
sails or paddles equivalent to 12.2 square feet
in area @ Many more of the scientific and
technological miracles of Explorer VI will be
reported to the world as it continues its epic
flight. The STL technical stalf brings to this
space research the same talents which have
provided systems engineering and over-all
direction since 1954 to the Air Force Missile
Programs including Atlas, Thor, Titan,
Minuteman, and the Pioneer I space probe.

The scientific data that will some day enable
us to probe successfully to the very fringes of
the universe is being recorded and transmitted
at this moment by the space laboratory
Explorer VI, a satellite now in orbit around
the earth @ This project, carried out by Space
Technology Laboratories for the National
Aeronautics and Space Administration under
the direction of the Air Foree Ballistic Missile
Division, will advance man's knowledge of::
The earth and the solar system ... The magnetic

field strengths in space ... The cosmic ray
intensities away from earth ... and,

The micrometeorite density encountered in
inter-planetary travel @ Explorer VI is the
most sensitive and unique achievement ever
launched into space. The 29" payload,

STL designed and instrumented by STL in
cooperation with the universities, will remain
“vocal" for its anticipated one year life.

Important staff positions in connection with
these activities are now available for
scientists and engineers with outstanding
capabilities in propulsion, electronics,
thermodynamics, aerodynamics, structures,
astrophysics, computer technology, and
other related fields and disciplines,

Inquiries
and resumes
are

Lﬂbﬂfﬂtﬂfﬁes, ,"c- invited.

P.0. Box 95004
Los Angeles 45, California

Space Technology

EDITORIAL

More Pentagon Censorship

The attempt to ban publication of the book “Design
for Survival” by Gen. Thomas S. Power, chief of Strategic
Air Command, adds another chapter to the already
infamous record of censorship imposed by politically
appointed civilians in the Defense anarhnLnt

This censorship campaign of manipulation of military
news to present a consistently distorted and overly opti-
mistic view of the defense posture to the Amercan
public is directed by the Department’s office of public
information headed by Murray Snvder. Its achivities
range from the ridiculous, as covered in our quﬂrt.thﬂn
on “NMore Monkey Busimess” (AW July 13, p. 21), t
really serious matters such as the suppression of Gl:n
Power's book. While the secrecy hocus-pocus over use
of Indian rhesus monkevs in space research illuminated
the timorous ignorance that stimulates some of these
alleged security regulations, the case of Gen. Power's
book reveals how these sccurity policies are employed
to ruthlessly suppress any opinions that might conflict
with the present program of drastically "-';L;ll\ﬂl'll'[lg our
defense forces for purely budgetary considerations.

[t also puts a pitiless spotlight of publicity on the
vague, shadowy and undemocratic methods of these cen-
sors who even extend the cloak of admimistrative secrecy
to themselves in an attempt to conceal their activibies
from public scrutiny. Rep. Moss (D.-Cahf.) and the
congressional subcommittee on freedom of information
certainly have ample reason to make formal investigation
of this case. We await with interest the reply from
the Secretary of Defense to the questions raised by Rep.
Moss (see p. 34).

The suppression of Gen. Power's book provides a
typical case history of how this censorship process now
works in the Pentagon. Before writing the book, Gen.
Power obtained permission to do so from James Douglas,
Secretary of the Air Force, and had the manuscript
cleared for military securitv by Air Force headquarters.

The book manuscript was ofhcially transmitted to Mur-

ray Snyder’s office on Apnl 21, 1959, but, as of this
writing, neither Gen. Power nor the Air Force ofhcials
who submitted the manuscript through regular channels
to the Defense Department have received any ofhcial
notice of Snvder's refusal to allow the book to be pub-
lished.

The only communication on the subject emanating
trom Snyder’s shop has been an informal announcement
in response to published rumors of the suppression that:

“Approval to publish at this time was denied on the
grounds that it was inappropriate for a commander of
a major command to author a book concerning his area
of responsibility while on active duty in that command.”

The fimsiness of this excuse was quickly revealed by
a hist compiled from ofheial Defense Department sources
by Sen. Stuart Symington (D.-Mo.) of more than 15
general officers who have recently written and published
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books on their arcas of military responsibility while on
active duty. This list includes President Eisenhower,
who published his “Crusade in Furope” while on active
duty as the Army’s Chief of Staff and who, according to
his own fgures, prohted by over $500,000 through a
special tax ruling on his book, In contrast, Gen. Power
has proposed that all rovalties from his book be devoted
to military chanties,

Just a few weeks ago, the Defense Department con-
curred m NASA's decision to allow the seven astronauts
(all military officers) to sell their space flight stories
exclusively to Life magazine for a sum reported in excess
of $500.000. similarly, the Navy permitted the com-
mander of the Nautilus submarine to write his story
i book form while still retaining that command.

A second flaw in the Snyder statement 15 that Gen.
Power's book, as reported by those who have reviewed
the manuscript, is not a book exclusively about Strategic
Air Command but rather a much broader discussion
of this country’s military |1mhimm for the future. Few
people, uulltdn or civilian, in this countrv are better
qualified than Gen. Power to discuss this subject. He
has served in strategic airpower in combat and has been
one of the principal architects of the strategic deterrent
force that forms the keystone of U.S. n11||ta.n policy.
He has commanded the vast USAF research and develop-
ment program in the key era when ballistic mussiles
appeared on the honzon and today holds the most
critical and responsible combat command job in the
entire Detense Department.

The real reason Gen. Power's book is being 'illl}ptf:'-i'-if{l
by the civilian leaders of the Defense Department is
that they fear its impact on the program of drastic cuts
in U.S. military strength they are planning and will
soon announce. These cuts are based solely on hscal
considerations and will slice U.S. military power to the
bone m a manner not seen i the Pentagon since the
regime of Louis Johnson as Defense Secretary. These
cuts and stretches will affect the Atlas ICBM, the B-58
Mach 2 bomber, the B-70 and F-108 Mach 3 generation
of aircraft, the hypersonic Dyna-Soar program and even
the B-52 and KC-135 production programs.

While these cuts are being plotted in the Pentagon,
their advocates are afraid to allow the Amencan people
to read the thoughts of the man who 1s charged with
maintaining the strategic deterrent force that they rely
on to preserve the peace.

We urge the American people through their press
and Congress to bend every effort to smash this medieval
chain of censorship that now binds Gen. Power’s book
and to demand access to his thoughts on an effective
design for our country’s survival. Whether the Ameri-
can people agree with Gen. Power’s 1deas or not, it 1s
part of their birthright as citizens of a republic founded
on the principles of democracy to have access to them.

—Robert Hotz

21



HIGH-SPEED GEAR PUMPS

FOR THE NEXT GENERATION
OF AIRCRAFT-MISSILES - SPACECRAFT

High performance hydraulic
pumps by Eastern are uniquely
suited to the exacting operating
requirements demanded in the
craft of tomorrow,

Check these Eastern gear pump
features — do they suggest a
solution to your present design
problem?

Small size: Eastern gear pumps are the smallest, lightest made. Airborne servo

system pump shown delivers 1.5 gpm @ 1500 psig — measures only 17" X 17"
X 2%", weighs 9 oz.

Wide performance range: pumps available have theoretical displacements
from .0016 to .0419 cu. in. per revolution — flow from .025 te 2.0 gpm, pressures
from 0 to 2000 psig, ot speeds to 24,000 rpm. Weights with motor range from
1.5 to 8.5 |bs.

Unaffected by extreme environments: rugged, reliable Eastern units take
loads to 50g in stride — shrug oft temperature differentials to meet MIL specs.

Flexibility, economy: mass-produced components can be teamed into the pre-
cise configuration you need. Creatively-engineered custom pumps also available.

Contact Eastern for creative coniributions to help you solve
your hydraulic pump or power problems. Write for Bulletin 360
— your complete new guide to Eastern aviation products.

EASTERN INDUSTRIES, INC.

100 SKIFF STREET e HAMDEN, CONN,
West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif.

HYDRAULIC POWER » ELECTRONIC COOLING * REFRIGERATION-TYPE COOLING »
PRESSURIZATION-DEHYDRATION « SERVO-VALVE HYDRAULIC SYSTEMS »

WHO'S WHERE

In the Front Office

Dr. Edward L. Ginzton, board chairman,
Varian Associates, Palo Alto, Calif., sue-
ceeding Dr. Russell H, Varian, deceased

N. Clarkson Earl, Jr., board chairman,
Doman Helicopters, Inc., Danbury, Comm,,
succeeding Glidden S, Doman, who will con-
tinue as president,

Geophysics Corp. of Amernica, Bostan,
Mass., has elected the following as directors:
James McCormack, vice president of Massa-
chusetts Institute of Technology; James 1.
Hill, Jr., general partner of Wilham A, M.
Burden & Co.; Harper Woodward, associate
of Laurance 5. Elnc‘hh]]u Bayard Walker,
vice president and director of Long Island
Co., Ltd.; Vemon Crudge, aviation con-
sultant.

H. Chapman Rose, acting board chair-
man, and Chester A, Thompson, achng
president, Jack & Heintz, Inc., Cleveland,
Ohio, succeeding Frank R. Kohnstamm,
deceased.

R. Carter Dye, president, and Fred H.
Edgar, exccutive vice president, Rolle Mfg.
Co., Lansdale, Pa., now a subsidiary of DE h
Industries, Inc, Also: William E. Nolan,
vice president and general manager, and
Douglas D. Lawson, vice president-sales.

David M. Checkley, president, Vitro En-
gineering Co., New York, N. Y., a division
of Vitro Cﬂrp of America,

W. Paul Smith, a vice president, Amer-
can Bosch Arma Corp., Hempstead, N. Y.

C. Thorpe Thompson, director. vice
president and general manager, the Shef-
ficld Corp., I“.'ntml Ohio, a subsidiary of
Bendix Aviation Corp, Also: W, Fav Aller,
a director and vice president-engineering.

Walter C. Wilbams, an associate director
of the National Acronautics and Space Ad-
ministration’s Project Mercury, Langley Re-
search Center, Hampton, Va. Mr. Williams
will be responsible for launching command,
range, data acquisition, and recovery opera-
tions. Also: Charles J. Donlan, an asso-
ciate director responsible for the technical
development aspects of the project. Paul
F. Bikle succeeds Mr, Williams as chief of
NASA's High-Speed Flight Station, Ed-
wards AFB, C":hf

A. L. Shef, chief of space technology for
the Advanced Research Projects Agency,
Washington, D. C. Mr. Shef is on leave of
absence as chief of the advanced design
section in the Douglas Santa Monica mis-
siles and space 5}'5[1,:[1].'-‘. engincering depart-
ment.

Honors and Elections

Dr. W. Crawford Dunlap, director of
seimiconductor  research  for the Research
Division of R;i}ﬂwun Co.., has been named
editor-in-chict of “Solid State Electronics.”
a new international publication,

The Franklin Institute has named David
M. Potter, president of Potter Acronautical
Corp., recipient of an Edward Longstreth
Medal. The medal citation reads in part:

“In consideration of the increased sensitivity
and greater accuracy of an improved type of
rotary flow meter (Pottermeter) | B

(Continued on page 105)
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INDUSTRY OBSERVER

> McDonnell F4H all-weather hghter will attempt to break the world
altitude record of 94,360 ft. set by Ilm&n in July (AW Aug. 3, p. 32). Nawy
and McDonnell Aircraft Corp. have Department of Defense approval and are
now preparing for the Ltthpt I'4H will have to reach approximately 97,000
ft. to break the Russian record, but observers say the Navy hghter can top
100,000 ft. in a zoom. Defense Department has refused a request by Air
FForce and Lockheed Aircraft Corp. to make an altitude record attempt.

» Underwater detonation tests are being conducted by Douglas’ El Segundo
Division in connection with a Navy contract to develop a detection system
for use by small aircraft such as the A4D to use in anti-submarine warfare.

» Initial Hound Dog production order is for 200 of the North American

Aviation air-to- ;_,rmmn:] missiles, which will be carried by the Boeing B-52G
and B-52H.

> First powered flight of the North American X-15 research aircraft will be
limited to a !-.p(:f.d of Mach 2 (1,325 mph.) and an altitude of 50,000 ft.
As the flight program develops at Fdnards AFB, Calif., the X-15 may
exceed Mach 6 ( approximately 4 000 mph.) and 100 mi. in altitude.

» Air Force is developing a General Operational Requirement for a turbine
cargo transport to replace the Douglas C-124. Powered by turbofan engines,
the transport would be smaller and have shorter range than the DC-8 and
707, but its fuselage would have a bigger cross section to provide greater
capacity,

» Nearly all major airframe, engine and avionic manufacturers have con-
structed or are planning facilities for the study of magnetohydrodynamics,
indicating that future competition will be intense for contracts to bnuild
ion and plasma engines. Study and test facilities for this work are inexpen-
sive by current standards.

> Use of guided microwaves to accelerate plasma for satellite onentation
and other very low thrust requirements is being studied bv the National
Aeronautics and Space Administration.

®In line with the over-all reinforcement program for the Japan Air Self
Defense Force, Jgpan's Air Staff Ofhee is considering .Jdl:-]:hl}n of turbine-

powered helicopters to go into service after Fiscal 1961. Among heli-
copters under study are ‘the Sikorsky S-61, S-62, §5-63, Bell HU-1A and
Vertol V-107.

> Fast German design team headed by Brunolf Baade 1s developing a
twin-jet transport for short and medium range operations that will be
slower but more economical than the four-jet Elld[‘ 152 developed by the
same team. New transport will be designed to operate from grass fields.

» Low residue diet for National Acronautics and Space Administration’s
Mercury space pilots is expected to climinate the neced for a solid waste
disposal system, althongh the pilots also may have drugs aboard to curb
waste elimination. Pressure suit will have provisions for moving urine,
storing it in the suit and moving it out of the suit for storage and examina-
tion after landing.

> Sikorsky HSS-2 No. 2 has been extensivelv damaged during a preflight
check of control servos at high rpm. Servo failure caused the machine to
nose over, striking the rotors on the ground. It then fell back on the tail rotor,
Subsequent (ImmﬂL included a small fire started by a ruptured fuel lme,
Impact damage m: ade the helicopter virtually a total loss, but the loss is not
expected to nlLLn the Navy program since at least two other HS8-25 are now
flving.

» Aveo Corp. Research and Advanced Development Division has a $36,655.-
(000 contract to develop a nose cone for the Minuteman ICBM. Contract
includes ablation studies and development of ablative material for the re-
entry vehicle. Aveo also is developing the Titan nose cone, and similaritics
between the two re-entry vehicles is expected to permit joint research and
design In some areas.
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Taectical and maintenance training techniques are now enhanced by combining
dynamic problems and tactical situations using a complex Simulator Test Set
developed and in production at Stavid. Operational submarine-based missile crews
are now being trained in system check-out procedures and guidance techniques
under true operating conditions.. .. but without firing a missile!

In the event that these men may one day have to play for keeps, they must
be trained and kept ready. Stavid is helping to do this—in the most efficient,
economical way possible—by electronic simulators!

OTHER STAVID UNDERSEA ORDNANCE PROJECTS INCLUDE:

* Radar Coursa-Directing Central AN/BPQ-.2
* Average Bearing Rate Computer and Automatic Plotter MK1B MOD 0
* Data Recorder and Data Reproducer MK2 MOD 0

Submarine simulator ond mobile
traming deviees expert GORDON
E. EWERTEZ, with Jl-ycars
clectronies experience, 8 Stavid
congwltant to U, 5§, Submarine
Bage, Tactical Department, New
London, Conn.

S m VI D Engineering, Inc. rueo, new sersey
Cé?maﬁ&} wateve Eloctionies .

Outstanding engineers and scientists are invited to inquire into opportunities

on Slavid's advanced systems engineering teams.

USAF Missile Management

Members of Congress are predicting  that General
Accounting Othee’s coming report on Air Force manage-
ment of ats ballistic missile progrims will reveal wide
spread cases of mmsmanagement and overcharges to the
govermment.  The report 15 scheduled for submission to
'L-r:nwl{u. when the new session convenes in January.
3. "l.f]l undertook the mvestigation because USAL declined
to make available to it the full report of an investiga-
tion by the USAL Inspector General (AW Nov, 17, p. 34).

House Government Operations Committee commented
in a report last week:

“Judging from the rather frequent reports of excess
paviments made by the government on contracts i less
urgent military  programs, the ballistic nussile  area
undoubtedly will turn up many cases of this kind. When
urgency 18 great costs are of lesser concern.”

New ARPA Projects

Hounse Government Operations Committee disclosed
last week that these new projects have been assigned
to Advanced Rescarch Projects Agency:
® Tribe, a continuing family of advanced military space
vehicles capable of chfmtﬂ designated military space
nussions, ncluding LI]IE[ITI-LE_' stabilization, and control
components.
® Suzano, a space platform to provide an orbital hase
for advanced space missions.

* Principia, involving solid propellants with higher speci-
fic impulses than now under development.

® Pontus, a major improvement in strnctural and power
conversion materials to satisfy certaim missile and other
Programs.

® Longsight, continuous studies and svstems analvses in
the space vehicle and missile ficlds to provide the basis
for recommendations on projects to satisty future mili-
tarv requirements.

Anast Joins FAA

Top post in the Federal Aviation Agency’s Bureau
of Research and Development was filled ]Hf week with
the appointment of James L. Anast, former technical
dircctor of the Airwavs Modernization Board, This
leaves onlv top positions in the agencv’s Burcan of
Facilities and Office of Public Affairs as the major slots
in the agency’s organizational structure vet to be Alled.
Indications are now strong that the latter position will
go to Jack Gertz, E:rru.{nﬂt associated with the Mutual
Broadcasting L::m]mn s public atfairs ofhice hore,

Anast Jeft the Airwavs Modernization Board last vea
to join Lear, Inc. He later was named president, a posi-
tion he held for a brief time prior to his returm to gov-
crnment service,

Delta Pilot Protest Rejected

Reluctance to become involved in labor-management
disputes was a major reason cited by the Civil Acronau-
tics Board last week in rejecting the protest of a group
of Delta Air Lines pilots against the seniority listing
used sinee the airline merged with Chic wo and Southern
Airlines 1953, Declaring that the petitioners had failed
to charge either Delta or the Air Line Pilots Assn. locul
chapter with acting in bad faith in drawing up the

Washington Roundup

sentority hist which has been in effect for nearly ninc
vears, the Board said it dismissed the petition for lack
of evidence. CAB said it has alwavs followed the policy
of expecting the remaining COmpany i any merger o
carry out seniority l]lttgl‘.{lllﬂl I an LL[mhh]L NEANNCL.

Translation Research

Continued research insthe use of high-speed electronic
computers for translation of foreign language scientific
articles was urzed in a House Science and Astromantics
Committee report. The report said it is  doubtful
that  fullv  autematic, high-quality  machine  transla-
tion can ever be attained, but the machines can  cer-
tainlv be used in the future to reduce the human work
load greatly.

Equal Wage Bid Lost

\ircratt industry has lost an important round in its
campaign to equalize avionics industry  Walsh- Healey
minimum wages with its own. Walsh-Healev Act requires
Labor ]hpirhnurt o survev an industry to determine
the prevailing minimum wage, and that prevailing wage
15 s¢t as the minimum in government contracts. Aircraft
industry wanted aircraft and missile clectronics companies
included in the aireraft classification so they would have
to pav the same minimum wage, arguing that it is anfair
to allow the electronics firms to compete with a lower
minmmum wage, Labor Department refused to include
them.

some new companics mav be included in the aireraft
mdustry categorv under a new studv Labor Department
will conduct to determine whether the present definition
should he expanded to include certain phases of missile
production.  These phases include nose cones, propul-
sion svstems and assemblv and structures, but manufac-
turers of electronic equipment for aircraft and missiles
are specthically excluded.  Labor Department said data
compiled by the Defense Department on major com-
panics making clectronic gear for aircraft leads to the
conclusion that they should be excluded from the Survey
of aircraft and missile plants,

Some change in the Walsh-Healev minimum  wage
gap hetween the aircraft and clectronics industrics um!cl
rest from a survev of the electronics industry the Labor
Department will conduct later. This survey, which will
mclude manufacturers of aircraft and missile electronic
cquipment, will determine whether a new minimum
should be set for the industry,

New Express Pact

Agreement on a new contract between the scheduled

airhines and Railway FExpress Agency covering air CXpress

activitics was expected by the end of last week. The
new contract, which will replace a contract that expired
Julv 31, will run for five vears and will establish a regular
working partnership between the carmers and the agency
for the first time, In the past, the agency has conducted
its pickup and delivery service on a cost- plus basis. Under
the terms of the new contract, the two ,f:['tllllil"q will share
in revenues after deduction of expenses. In addition, a
jomnt committee, comprised of airline and agency rcpre-
sentatives, will be orgamized to handle al operating
problems, mcluding air carrier scheduling and  truck
pickup times. —Washington staff
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Space Technology

Space Efforts

Dryden Foresees World Cooperation on

Space research needs world’s ideas, NASA deputy

administrator tells Astronautical Congress,

By Evert Clark

London—There is “every indication that space exploration mav soon
develop beyond the resources of a single nation™ to carrv it out, demanding
an unprecedented degree of international cooperation, Dr. Hugh L. Drvden,
deputy administrator of National Aeronautics and Space Administration, told
the 10th International Astronautical Congress last weck.

"Space research needs to draw upon a whole world for its ideas,” Dr. Dryvden
said. “So vast is the challenge and so vast is the promise to mankind that the

world cannot afford to neglect it.”

Recognition that even more inter-
national cooperation is rapidlv becom-
mg an essential. of space flight, and
not just a desirable supplement, domi-
nated the Congress, attended by some
700 delegates from more than 30 na-
tions.

Dr. Drvden delivered the inaugural
speech.

Both the Congress, sponsored by the
International Astronautical Federation,
and the hrst Commonwealth Space-
Hight Svmposiom which preceded it
were marked, by astrong feeling that the
United Kingdom no longer can afford
ta be just an observer of the space mce
between the United States and  the
Sovict Union.

General athitude in Britain previously
has been that the great head start and

greater financial resources of both
larger countries left Britain hopelessly
hehind, and that perhaps Britain should
not be mvolved 1 such a nace, anvwav,

But a fecling that the United King-
dom must advance i space exploration
if 1t 15 to maintam its position politically
and  scientifically apparently 15 crvstal-
lizing rapdly with the recently con-
cluded U.S.-U.K. satellite launching
agreement behind and the availability
of the Saunders-Roe Black Knight and
de Havillind Blue Streak rockets not
too far in the future.

Dr. R. N. Quirk, secretary in the
Lord President’s office, said the United
Kimgdom is “tremendously  indebted”
tec the U.S. for this {,'nn]]L'I:HE[HI and
sard 1t 15 “quite extraordmanly moving”
that “such enlightening people as Dr.

British Seek Active Space Role

London—Britain’s desire to plav a far more active role in the exploration of space
s expected to receive the much needed boost of stronger government support if the
present government is returned to ofhce in general elections expected next month.
 Spurred by strong industry participation in the first Commonwealth Spaceflight
Svmposinm, and the 10th Intermnational Astronautical Congress here last week, the
government is believed to be ready at last to begin making Britain a space power,

once the elections are ont of the way,

Because tax cuts are far more popular with the British voter than spaceflight, gov-
ermment support of an enlarged space program is not being discussed as an election
issue. But private falks between advocates of a stronger program and government
aofficials have left the advocates with the definite impression Britain no longer feels
it can afford not to develop its space capabilities.

Minister of Supply Aubrev Jones, whose agency would direct most of the gov-
ernment’s participation in a space program, officially opened the Astronautical

Congress.

“Many in Galileo’s generation scoffed at his telescope,” Jones said. “We should
be chary in our own generation and in relation to the satellite of repeating that in-
glorious episode of history, In short, it is much easier for modern states to decide
that space research is worthy of their support than it was for the Grand Duke of
Florence to decide whether or not Galileo should not be supported,

“What the total resources are out of which this support can be given, what the
diversion from these resources is to non-scientific purposes—to discuss these would
be to admit you into the arcana of politics, and before this audience I think 1
should remain on strictly scientific terrain.

“Scientifically, there is surely no doubt at all but that every state which claims to
bear the banner of civilization should do everything it can 1t|| enconrage advances
in the knowledge of the physics, chemistry and even the biology of :'-i!i-;!l}_"ﬂ..“
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Dryden” in the U.S. government had
made such a contribution.

l'o ncrease such cooperation, AL
President Andrew G Halev proposed
not onlv a permanent secretariat for the
IAL but also an International Academn
of Astronautics. ldeas on such an acad-
emyv vary widely among the delegates
and by late last weck there was more
agreement that such an organization
should be created than there was on
how it should be constituted.

The jomnt program calls for the U5,
to launch three British scientific satel-
lites, 20 in. in diameter and 20 in,
long and weighing about 150 1b.,, b
mid-1961, using the four-stage Scout
solid rocket now bemg developed by
the U. 8. (sce p. 64). Pavload work will
be handled by 10 British teams and ex-
penments will mvestigate several impor-
tant phusical characteristics mm space at
about 300 mi. altitude.

One estimate s that the program will
last about four vears and cost about 52,8
million.

Both de IMavilland and Saunders-Roe
have design studies calling for  the
launching of satellites and probes using
combimmations  and  modibhcations  of
Blue Streak, which is ter be a 1,500-mi.
ballishe nussile powered bv a Rolls-
Rovee version of the Rocketdyne Thor
engine; and Black Knight, a rescarch
rocket wlhich has just appeared 10 a new
combhguration with a solid stage added
to give 1t the abilitv to push pavloads
to satellite velocity,

G. K. C. Pardoe, chict coordinator of
hallistic missiles for de Havilland Pro-
pellers, Ltd., proposed several nuissions
for these combinations of the two rock-
cts m a report to the Commonwealth
svmposium. His proposed follow-up re-
port for the IAF Congress, titled "The
Potentiahtv of Blue Streak m a Bnt-
1sh Ep:ws.- Fhght Program,” was with-
drawn for security reasons,

Pardoc's suggestions for space vehi-
cles included:

e Blue Streak plus a dual solid propel-
lant engine now under development to
put some 1.000 1b. in a 300-mi. cir-
cular carth orbat.

¢ Blue Streak plus Black Knight, which
has a four-chamber, 16.000-1h. thrust
Armstrong-Siddelev  ¢ngme, to  carry
1,000 1b. of pavlead. Black Knight,
which has heen fred at least four times,
“15 demonstrating a remarkably  high
state of reliability,” Pardoe sad.

® Blue Streak plus the Black Knight on-
gine, but with tankage enlarged and
modified into a “doughnut™ conhgura-
tion to give the upper stage the same
maximum diameter as the first stage
and to avoid problems presented by a
long, thin second stage. This could
double the pavload capacity over the
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previous vehicle, putting 2,000 1b. into
a 300-mi1. orbit.

e Addition of a simple single solid stage
on top of the doughnut tankage to put
a smaller payload deeper into space.

All proposals depend only on equip-
ment already in existence or being de-
veloped here, and obvious 1improve-
ments could be made if special stages
were developed or higher energy fuels
nsedl,

John E. Allen, head of Aerodynamics,
Projects and Assessment Department of
A, V. Roe and Co., Ltd., proposed
similar combinations in a thorough sur-
vev of Bntish scientific organizations
and research facihities. He advised
against an expensive space program for
the moment but recommended a “pilot
experiment” approach to spaceflight, in-
cluding creation of a spaceflight re-
scarch association, relatively inexpen-
sive hvpersomic flight experiments, cte,,
for the present; and creation of an
carth satellite experimental laboratory
for physical, astronautical and medical
work and development of a hyvpersonic
long range awrcraft for the future that
would be able to launch satellites.

Test Shape

Allen also proposed development of
a ligh drag, high lift re-entrv test shape
to be launched by a Douglas Thor
booster for flight to about Mach 20:
and a Mach 15 cruise shape for con-
trolled re-entrv, skip or long range ram-
jet transport, to be air-launched from
an Avro Vulean bv a two-stage solid
rocket,

Dr. W, I, Hilton of Hawker Sid-
delev  Aviation’s Advanced Projects
Group deseribed a wedge-shaped, high
lift, high drag “Hving pvramid™ that
could be used as a two-man earth satel-
lite. Hilton believes that some tvpe of
high lift, high drag shape will be used
for all manned space flight requiring
carth re-entrv bevond the first steps,
and that the high drag shape such as
the U. 5. Mercurv capsule will guickly
be abandoned. Models of the pyramid
have been catapulted into free fight
and tested in wind tunnels at Arm-
strong Whitworth Aircraft, Ltd.

Soviet delegation caused a minor stir
when one member, Prof, V. 1. Kris-
sovsky, was quoted in a London news-
paper as saving that the U.S. carried
out nuclear tests in the upper atmos-
phere after the beginning of cessation
of atomic tests last fall.

At a press conference later, Prof.
Leonid Sedov, chairman of the USSR
Academy of Sciences Space Flight Com-
mission, smd that Krassovsky had been
misunderstood, and that what Kras-
sovskv had said was that lithium con-
tent in the upper atmosphere was high
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BRITISH Blue Streak missile, designed by a team headed by de Havilland Propellers, Lid.,
15 readied for erection in a test tower at Hatfield, England. Missile will*be fired from under-
ground lannch sites, will have noclear warhead, Trials will be at Woomera, Australia,

= 5 W
AT SINK

CAPSLLE

w‘EDGE*SHAPED, high lift, high drag “fyving pyramid" model has been tested in Armstrong-
Whitworth wind tunnel. Configuration was deseribed by Dr, W. F. Hilton, of Hawker-
Siddeley (which controls Armstrong-Whitworth); note capsnle for two space seronauts,

27



last January and must thercfore have
heen Lm]xiﬂuﬂﬁh higher immediately
after the bomb tests. I hird Soviet dele-
sate was Prof. Kvnl Ogorodmkov,
astronomer, of Leningrad.

Sedov was asked ahout another news-
paper statement attributed to the dele-
zation to the effcet that Russia might
tu to put a man in orbit within two
VEATS.

“This conversation was 1n the torm,
of a joke and the correspondent took
it as a realitv,” Sedov said.

He also said Russia has not vet fired
a man along a ballistic trajectory. Some
. S. observers believe Russia tried this
last Mav 1 and lost one of their Space
pilot trainees when the launching rocket
|_'-..|1]::..:!L{| 01 |:||L !}ld Lrt];h have ‘-.Ilt|!
thev lost one of four tramnees m “an
accident,” (AW June 22, p. 79).

Pioneer IV Comment

Sedov said it was his personal epinion
that the U. S. solar satellite Pioneer IV
was a “‘gpreat achievement” both
rocketty and in research, but he refused.
by [.H]I.‘||'.!'H'L U.S. and Soviet rockets
on the grounds that this went bevond
the ]|mtr~ of a technical discussion,
Asked if the West could expect. details
of Soviet satellite launchers since the
U.S. had provided launcher informa-
tion, Sedov said details are ;'l]'-.h':l_\'k ]".mh-
lished along with announcements of
satellite Faunchings.

Soviet  space flicht goals include
“new Sputniks, space flights in the re-
aion of and on the moon and inter-
|'r] metary flights,” he said. He refused
to oIve thl.il‘r]u suggesting that the
delegates “read the papers.”  Asked
when  announcement of  another
achievement could be cxpected, he said:
“anvtime.”

Prof. S. I"red Singer of the Univer-
sitv of 1"nT'.lT'L'];I1]|:|, ‘J-'IIH a1 last vear's '::1‘.111-
oress proposed o, sweeper satellite fon
cicaning out the radiation belt (AW
Sept. 1, 1938, p. 21), thas vear
reversed his ficld Now he wants to
oreate an artificial belt of radiation for
<tudv of the earth’s atmosphere.

Electron Accelerator

Singer suggested using a sate ite o
I-:J..LLt to carmv 3 300-1h. electron ac-
celerator to an orhital albtude between
600 and 1.000 mi. near the Couator,
The accelerator wotld be rq}rf:lh]t for
ahout 100 see. and would mject o
stream of electrons of about two million
clectron volts (mev) encrev into  the
upper atmosphere. These would  de
velop rapidly and tend to stav trapped
i the carth’s magnetic held.  Losses
would ocour prnu.n:]t through colli-
sions with the very rarethed atmosphere,

Sounding rackets could be used to
studv the remaining number of elee-
troms on dailv basis. and the data
from the ﬁ]'l:llf,:’-'n would produce an
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Soviet Space Safety

London—Adverse propaganda effect of
reports that Soviet Russin may take
greater risks in manned space flight be-
| cause it has less regard for human life
than the Western world apparently is
causing great comcern to Soviet space
scientists.

A three-man delegation to the 10th
International Congress
here last week emphasized the impor-
tince of “safe cosmic flight” and sate
recovery and said it is the main problem
to be solved before a man is put mto
orbit.

Recent wvisitors to the Soviet Union
who have talked with space scientists
there sav the Soviets frequently brought
up the subject of safety  themselves in
an apparent attempt to counter the im.
pression that their first space pilots will
face greater risks than UL S, space pilots.

This emphasis on safety has led some
I. 8. observers to speculate that Russia
will not attempt to put a man into orbit
until it can launch a bvo-man capsule, so
that even if one pilot should die, it can
be pointed out that every precanbion was
taken, even to sending a companion with
him for safety purposes. Since Russia
already is known to have the booster
power to launch a two-man capsule, one
estimate is that the two-man fight might
take place sometime next summer,

Astronaubcal

clectron density profile. This could be
related to atmospheric density at the
altitude of the belt.

Sweeper theory now has been sub-

stantiated by available data, Simnger
added, and the scheme 15 still interest-
ing in theory, if not necessarily n
practice. Rcason is that the actual
number of high-energy particles i the
lower Van Allen belt—particies with
energies as high as 700 mev—is very
low, on the order of one particle n
everys 10 million cubic centimeters.
'_'*-2]_1,“;'.; travelers would have to stav i
the belt for about one hour to pick up
the maximum  permissible yearly  dos
e N roenteens, and l:]l-lh_"-" |11i1'||'1|1*r
in a satellite, thev would not he ex-
wosed for this time.
" Four Soviet scientists—Prof. Kras-
sovsky, Prof. L &S, Shklovskyv, D, (. L.
Galperin and Dr. I M. Svethitskv—
presented. some data on the upper at-
mosphere and specifically on the outer
radiation belt, LI'“H]]‘.I]LLHLHTI'II.'-" 118 SO
wavs Singer's preceding report.

For the fArst time they said, soft
electrons of 10 kev cnergy had been
discovered. in the upper atmosphere
by Sputnik T11.  Soft clectrons were
found at altitudes between, 291 and
1.167 mi., with minmum intensity at
about 500 mi. above the geomagnetic
L‘iil!;if[ﬂ'. )

Milton Y. Rosen and P, G,

Schwenk of National Acronautics and
Space Administration, presented a dis-
cussion of the NASA's Nova space
vehicle which had a conhguration
slightly different than that shown in
previous  arhist's L.l:l1'li.l:.|'.=|1[r1!'-1 but did
not differ from previous discussions 1n
over-all concept or in the key design
factor that the vehicle n:lq.]:nuulu. on t]1
1.5-million b, single chamber Rocket-
dyne liquid fuel engine now under de-
xL]umeu! (AW ]unL 1, p. 30).

Their vehicle would carry two o
three men, would be 220 ft, long, have
a takeoff thrust of more than 6 mil
lion 1b. in the hrst STEC, and would re-
turn a weight of 8,000 ta 9,000 Ib. from
the moon by using five stages.

"i, I_I']".‘. ‘[_”"11 tl'l'l‘l.[_ "-E' ]":L "-:-[Ill.'l'r.ll t'll[l.rl':”.l
lant space velicle called Fnvov was
proposed by H. L. Thackwell, Jr,
semor vice president of Grand Central
Rocket Co. He said it would send 30
Ib. to the moon or place a 2130-1b.
1};;'..-1:3;n] imto a0 300 mi. orbit at a cost
of “considerably less than the 53500.-
000 feure for the Scout or the 51-
million for = single Thor hquid
booster.” Envov would weigh  only
17.000 ]b. and stand 37.8 ft. high.
Twe-stage Iinvov could put GO 1h. n
a 300-mi, orbit or boost five pounds
to escape velocity, Used as an an
launched satellite vehicle, Envoy could
put 430 b inte a 300-mi. orbit, he
said.

Company Formed
- :
To Test Swiss P.16

Geneva—Ilight  testing  of  Swiss-
built P.16 'r-mlml support fighters will
be done by "'l.LhLIi'uLilnLhLﬂ frer
1]er.-'Ln"nntui|Limn|uL&n Altenrhem,
A New  COmpEny m|1-._<_|1]]'n formiced o
relicve the P.16's manufacturers, IFlug
& Iahrzeungwerke  Aktiengesellschaft,
Altenrhen, nf this uhpinhl].‘rlhh

Later on. the new company probably
also will market this airplane, Activitics
of the new finm are registered as manu
facture,, sales, development, testing, re
pair, Imspoction, and  maintenance  of
aireraft and areraft components, Com-
pany capital is 500,000 Swiss francs, or
about S1OU,004),

”1, ]||m;,-f' |:.j-:_'|_|1.1!|__': |I.I:~ heen ;I]'.I
pomnted dircctor and D, Hans Studer,
chicf engincer. After the crash of the
third ]’-|f- l‘rlHrrlt".[T'.. last vear (AW
June 9, p. 25) Swiss order for 100 P,16s
as the "~I:.LII1H|. stage in Swiss Flugwafte's
re-gquipment program was canceled in
June, 1958, only about three months
after the order was placed by a n I.|1]HT'-.
vote in Swiss parliament | AW Mar. 24,
p. 65) and was substituted by an order
for 100 Hawker Hunters., At present,
Flug & Fahrzeugwerke has two com-
]'.I]L'1-':_"f.] P.16s and another one 1s neanng
completion and will fly later this vear.
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ARTIST'S SKETCH shows how lunar satellite will have “propeller blade™ units spotted on its surface to control internal heat.

Space Technology

‘Propeller Blades’ Control Able 1V Heat

Satellite to be put into orbit around
the moon by Atlas Able IV space
vehicle scheduled for an Oct. 3 fring
from Cape Canaveral, Fla., will include
a new,. stubby heat-reflecting “propeller
blade,” or pinwheel-shaped mechanism
for precise temperature control within
the orbiting .ﬂ:-}wrt- The devices will
be spotted over the satellite shell.

The satellite will scan the lunar sur-
face through a hole (lower right on
sphere) with a facsimile svstem similar
to a television camera. "ﬂzluiru window-
ke units are heat sink installations,
probably to {h%t]mh_ heat from within
the sphere. An injection rocket, with
its nozzle protruding from the sphere,
will give the satellite added boost, as
required. Antennas protrude near each
side of the rocket nozzle.

Instrumentation’s Function

Functioning of the tightly packed

instrumentation and batteries 1 the
satellite, used in collecting and tele-

mf:tt:ring to earth the extensive informa-
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tion on space conditions and lunar
environment, will depend on mamntam-
mg an adequate heat level in interior
compartments. Flush-mounted in many
locations on the outside surface of
the lunar satellite, the stubby propeller
blade configurations, alternately exposed
to mtimm_ sunlight and shadow as the
satellite orbits in space, will cover a
small area of black heat-absorbing ma-
terial. When temperatures within the
satellite fall below a preset safe limit,
a coil device will contract, causing the
propeller blades to rotate, uncovering
the black heat-absorbing patch to rase
the temperature imside the sphere.

When the required upper limit tem-
perature 15 attaned, expansion of the
coil control will rotate the heat-re-
flecting propeller blades to cover the
heat-absorbing black patch.

This same propeller blade schems
for temperature control now is being
checked out in Thor Able IIT (Ex.
plorer VI) satellite orbiting the carth
in a long elliptical path.

Large paddlewheel - configuration
vanes extending out on arms from the
satellite are t.nmlar to those used on
Explorer VI satellite.

Carried on arms spring-loaded to ex-
tend just before third-stage ignition,
each cross-hatched vane comprises
2.000 silicon solar cells to take in en-
ergy from sunlight and charge batteries
for the satellite svstems.

Boost Vehicle

Boost vehicle for Atlas Able IV will
be the Air Force-Convair Atlas inter-
continental ballistic missile, coupled to
upper stages as used for Thor Able I11.
Atlas Able 1V originallv was intended
to put a satellite in orbit around the
planet Venus (AW Feb. 23, p. 26).
but was rescheduled as a lunar orbat
eXCreise.

Project is part of National Aeronau-
tics and Space Administration’s space
program, with Space Technology Labo-
ratories designing and assembling the
orbiting package.
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Pressure Rising for Service Unification

By Ford Eastman

Washington—Demands  for  unihca-
tion of the militarv services and reor-
ganization of the Defense Department
hit new peaks last week as mem-
hers of both the House and Senate
urged immediate action to “end waste
and confusion™ 1 the Pentagon.

Current organization of the defense
and space cftorts drew sharp congres-
sional eribicism, and concrete proposals
for reshaping and streamlining these
cfforts were made in both Houses. Com-
ments and proposals included:

e House Government Operations Com-
mittee urged President isenhower to
mitiate studies leading to an Armyv-Air
I'orce merger. In addition to achieving
a umhed effort m the development, con-
struction and deplovment of land-based
missiles, the committee said the merger
also should end nter-service L{]]IHH_I':-.
over atrlift and tactical support aviation
and accomplish integrated pl II'II'lIH“ tor
tactical and nl'.nﬂLglL missions. “Prob-
lems between the unified military seryv-
ice and the Navv would remain, but
these would be of vastly lesser dimen-
sion,” the committee said. Dr. Herbert
I, York, Defense Department director
of research and engineering, said re-
cently  that work is now under way
toward defining the roles and missions
of the threc services in order to casc
mter-service frictions.

e S¢n, Clair Engle (D.-Calif.}), a mem-
ber of the Senate Armed Services Com-
mittee, touched off demands for rcor-
ganization earlier in a Senate speech
proposing climmation of service desig-
nations and reorganization of the De-
fense Department on the basis of fune-

ey TEEEE
l.

tions and missions as an “absolute pre-
requisite” to meeting the challenge of
modern wartare.  Engle said the pres-
ent basic difhiculty in meeting the
soviet threat 1s the “mulh-hecaded ap-
proach to the solution of defense prob-
lems and the bureaucratic quagmire that
surrounds the missile and space effort.
Reorganization 1s essential if the U, S, is
to survive m the space age.”

e Sens. E. L. Bartlett (D.-Alaska), Stu-
art Svmington (D.-Mo.) and John Sten-
nis  (D.-Niss.), all members of the
Armed Services Committee, as well as
sen, Joseph §, Clark (D.-Pa.) and Sen.
Thomas C. Hennings (D.-Mo.) sap-
ported Engle’s recommendations and
urged full consideration of his proposals.
e Sen. John Sherman Cooper (R.-Ky.),
a former member of the Armed Services
Commnuttee, called upon the President
m a television interview to take personal
charge of cfforts to reorganize the De-
fense Department in order to climinate
present waste and lack of organization.
Cooper smid he would offer a hill to
climmate autonomy and duplication of
Air Force, Army and Navy by making
scrvice sccretaries undersecretarics  of

defense and by coordinating rescarch
and procurement.

e Rep. B. F. Sisk (D.-Calif.), member
of the House Science and Space Com-
mittee, said, “there is no department in
government that 1s more in need of re-
organization” than the Defense Depart-
ment. He added: “It 1s time to clean oat
the Pentagon, put all the services in one
uniform and get some coordination of
responsibility over there.”  Sisk made
his statement I:].I!IF]II‘-" the committee's
review of the reasons for cancellations
bv Air Force and Navy of their boron

fuel programs and why the Defense
Department proceeded with construc-
tion of boron fuel plants after em-
phasis had been changed from amrers
to mussiles (sec p. 34). Similar opi;
ions  were expressed by Reps, Ken
Hechler (D.-VWW. Va.), Leonard Wolf
(D.-lowa) and Joseph E. Karth (D.-
Minn.) of the House group.

Calling for action on the “long and
dificult task” of modernizing the de
tense  structure, Engle recommended
the following steps as a hasis for re
arganization:

e Complete reappraisal of militar
and strategic objechives and develop:
ment of a gencral plan to permit winh-
cation of the services to go forward m
logical sequencein a carefully thought-
out, time-phased program. The Senate
Armed Services Committee  should
undertake this studv as a guide for
the Defense Department, lng]L said,
indicating that a resolution asking the
committee to undertake the study
would be made later.

e Abolish the present organizational
structure of the Defense Department,
climinating the designations of A
IForce, Army, Navy and Marine Corps
and reorganizing on the basis of func-
tions and missions which would include
at least a retaliatory striking foree,
limited war foree, a continental defense
and a logistics command,

e Careful exammation of all problems
mvolved mm the merger of the armed

forces. The range of dithculties to be
considered, l".ngh_' said, 15 enormous,

and the steps to be taken should be
determined on a priority basis to pre-
vent weaknesses from developing in the
mterim period,

Martin Bullpup to Undergo Further Development

Martin Bullpup air-to-surface missile, shown here slung under the wing of a North American F-100, will wndergo further development
at Martin's Orlando Division under a S5 million Air Force contract. Missile will have atomic capabilitics (AW July 14, p. 23) and
is intended for close-in troop support by Tactical Air Commuand, Aerojet-General solid rocket gives it a speed of Mach L.
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costs involved.

French-made nuclear weapons.

Algerian military demands first.

unreality™

delive rv system.

French Drop Long-Range Bomber Program

Paris—Gen, de Ganlle’s plan to develop a long-range bomber strike force, with
nuclear weapon capability, reportedly has been dropped because of heavy financial

Military and civilian sources here claim the government has abandoned its project,
announced earlier this year, of developing a larger version of its Mirage 4 attack
bomber. Aircraft was to be powered by two Pratt & Whitney |75 turbojets built i
France under license by Snecma, The large bomber was slated to be operational by
1964 at which time the French had hoped they would be capable of arming it with

| Decision to drop the bomber project reportedly was received in mid-Angust al-
though no official announcement has yet been made. The French 1960 budget
presently is under discussion and Finance Minister Antoine Pinay is determined to
resist demands of the French military for additional funds to fght an Algeria-type
war and at the same time finance a French atomic strike force. For the time being, un-
less Gen, de Gaulle personally intervenes, the military appears to have decided to put

Rr:r.:n-rttd decision reflects what many military observers here claim is a “sense of
surrounding the current French mfht.in thinking. On one hand, the
French are pushing ahead with an independent nuclear weapons program and on the
other hand are uncertain about their ability to develop and finance an independent
delivery system. Some observers say that in the end, the French will have to swallow
their pride and attempt to make a deal with the U. 5. for either an aircraft or missile

Current version of the Dassanlt Mirage 4 bomber weighs about 50,000 1b, and is
powered by two Sneema Atar 9 afterburning turbojets. Range is under 1,000 mi.
French had plimned to develop the Mirage 4 final version to weigh approximatels
125,000 1b, and to be powered by two Pratt & Whitney J75 turbojets. This version,
with greatly increased range capability, was to have been France's strategic bomber.
About 50 to 80 large Mirage 4s, were slated to be ordered.

Last June Pratt & Whitney and Snecma signed a licensing agreement (AW June
8, p. 28) under which the state-owned French company was to build the J75 in France,
mainly for the Mirage program. Pratt & Whitney also took over a 109 interest in
the French company as part of the deal. Now, however, significance of the agreement
is watered down, although Snecnma will maintain and overhaul 755 in Europe.

¢ Partial consolidation of the missile
and space programs to climinate the
duplication  of military and civilian
space activities, Removal of the sen-
ices from the satellite business and cre-
ation of a military applications division
within the National Aeronautics and
Space Administration to look after mili-
tary interests. NASA would be barred
from boaoster development except in
cases where no military booster could
fit its needs.

¢ Abolition of the Advanced Research
Projects Agency and  transfer of _its
rescarch activities to the Director of
Defense  Research and  Fngineering.
ARPA acts as a Afth wheel in the space
and missile organization, he said, dupli
cating the operating functions of the
SETVICLS.

Engle said that a studv of the space
and mussile programs indicates  that
there 1s no logical basis for completely
separating them. NASA was established
to place emphasis on civilian and peace-
ful uses of outer space, he said, adding
that the fact was overlooked that the
Defense Department is under civilian
leadership  and  that  the “Russians
haven't been too thin-skinned about
the military operation of their spacc
program.”
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He said, however, that NASA and
the over-all space program have become
too well established to completely
abolish them and start over again, but
that improvements should still be made,

“What I propose is that the develop-
ment of the satellites and outer space
vehicles be done bv NASA,” he said,
“but that, in this development, there
be given concern for specific military
rip]:nllcflhﬂw-. [f the military  depart-
ments need a space vehicle, that vehicle
can be developed by NASA and turned

over to the military for its particular
tvpe of application. When NASA
needs a booster, they should take ad-
vantage of what the military has to
cffer, either in existing hardware or in
know-how  acquired %rf}m developimg
rockets for weapons, [ the mihitan
hasn’t anything to offer, then NASA
can develop its own boosters.”

With three of four essential prnhlmm
involved in going to, remaming in and
returning fmm outer space—propulsion,
guidance and re-entrv—completelv over-
Llppmg between the civilian and mih-
tary .Jpphﬂ:l’rlmh Fngle said, the two
tmr_'m:u:'-: should work closely together.
The reason he supports a military ap-
plications division im NASA, he said,
15 to see that this coordination does
occur and that duplication of work and
overlapping of functions are avoided n
the top echelon of the Defense Depart-
ment and through the operating serv-
1CCS,

ingle also cnticized the time re-
quired to reach decisions. “At the top
levels of decision-making,” he said.
“we find a proliferation of commttecs.
The NASA law created a Space Coun-
cil. It also set up a cwvilian-militan
liamison committee to coordinate spacc
activities., . . . NASA tself has 14 re-
search advisorv committees on which
military |'.rr:rmnml serve and, 1n tum.
there are 34 working groups and com-
mittees in the Defense Department on
which NASA staff members serve. To
complete the jurnsdictional complexib
and overlap, both NASA and agencies
of the Defense Department give assign-
ments bo research and  development
units of the military services.

“As would appear inevitable,” he
said, “disputes anse as to the prioritics
and control of certain projects, and the
solutions are alwavs compromises which
satisfv no one and cause further delays.”

Engle said the problems of time-lags
15 not confined to the massile ﬁn::]d
alone, that the same faults in the de-
cision-making process appear in the
development of all air-weapon svstems.

Non-Profit Status

Thompson Ramo Wooldridge,

Thompson Ramo Wooldridge.

tie,” according to the committee,

Proposed for STL

Washington—Space Technology  Laboratories,
“must be converted into 2 non-profit institution”
if it is to continue as technical manager of Air Force ballistic missile programs,
the House Government Operations Committee warmed last week in a compre-
hensive report tracing missile programs and problems since the end of World War 11.

“An unhealthy situation has developed. Government and private business values
have become intermingled to the detriment of both, and there is increasing concern
on the part of Congress and the public over the current status and position of STL.”

The frst step, the committee said, shonld be a complete divesture of STL by

“If satisfactory arrangements for non-profit status cannot be worked out, the
alternative to further unstable relationships is a severance of the Air Force-company

“STL would have to go the way of all other
contractors and compete in the market for its business,”

| wlm]'l}--{m'm_ﬂ subsicdliary  of
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Vertol Twin-Turbine YHC-TA Makes First Flight

Army-Vertol YHC-1A makes frst flight at Vertol Aircraft Corp.s plant at Morton, Pa.

Powerplants are two General Electric T58

turboshaft engines rated at 1,025 shp. each, Strain gages are housed in cvlindrical objects above rotor hubs, Elongated duct in leading
edge of vertical fin ingests air to cool transmission. Lip on upper aft portion of forward rotor fairing breaks up turbulence.

GE, Bendix to Develop Satellite

Washington—Advanced Research
Projects Agenev has chosen General
Electric Co. and Bendix Aviation Corp.
to develop the “Task Steer” polar com-
munication satcllite ¢lement of com-
munication satellite Program Notus.

General EFlectric Missile and Space
Vehiele Division has received $5.5 mil-
lion for development of the polar satel-
lite vehicle svstem, and Bendix Avia-
tion will develop the communications
subsvstem under a $5.5 million ARPA
contract. The two contracts are ad-
ministered for ARPA bv the Air Force.

GE’s Missile and Hpm:l: Vehicle -
vision also has been chosen by Dnugi.ﬁ

Aircraft Co. to develop the nose cone
for the XGAM-S7A air launched bal-
hstic missile.

“Task Steer” polar communication
satellite will be a real-time repeater
designed to provide mstantancous relay
of voice or coded messages between air-
craft and ground stations or between
two ground stations, Satellite will orbit
over the north and south poles, and its
primary purpose 1s to provide reliable
communications in the polar area where
present communications are frequently
disrupted by Arctic Jtmml}hult condi-
tions. Improved polar communications
are especially vital to Strategic Air Com-
mand.

The polar satellite will orbit at an
altitude of several thousand miles, and
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a1 number of the communication vehi-

cles will be orlated to provide complete
coverage. Booster for the svstem will
probably be the Convair Centaur which
uses a USAF-Convair Atlas for its first
stage and a Pratt & Whitnev liquid
hvdrogen engine as second stage.

Polar communication satellites will
torm one clement of the family of
satellite  svstems ARPA  will develop
under Program Notus as a global com-
munications svstem. In July, ARPA
gave contracts to Philco C:}r]a Inter-
national  lelephone &  Telegraph

Corp. and Radiation, Inc. (AW July
27, p. 33) to develop ground and vehi-
cle communication elements for Cout-
ier, a delaved-relay satellite somewhat
similar to the approach used in the
Project Score Atlas satellite orbited last
December. Courier (see picture, p. §9)
will orbit at an altitude of approximately
500 ma.

Program Notus will also include 2
real-time communication satellite with
a 22,400 mi. equatorial orbit which will
hover in relabion to the earth, Thas
cquatonal satellite wall provide cover-
age up to within about 18 deg. of the
poles, and the "Task Steer vehicles wall
provide coverage m the polar areas.

Soviet Scientist Details Re-Entry Needs

Moscow—Russian space scientist V. Dobronravov has warned that Soviet accom-
plishments in rocketing record pavloads to high altitudes and returning expenmental
animals to earth do not necessarily guarantee carly success for the safe re-entry of a

man-carrving satellite,

Writing in the newspaper Promyshlenno-Ekonomicheskava Gazeta  (Industrial-
Economic Gazette), Professor Dobronravov savs the two singlestage geophysical

medivm-range ballistic rockets launched in July “embodied the latest Soviet instru-
ment-making achievements in the fields of physics and radio electronics.” He said
the containers in which the experimental dogs and a rabbit were carned to high alti-
tude and returned safelv to earth were improvments over earlier models.
“Nevertheless,” Dobronravov, a doctor of physical and mathematical sciences, de-
clared, it mav be assumed that vnse of parachute re-entrv methods alone, as was
the case in launching certain Soviet geophysical rockets, will not suffice in returning
a satellite, especially one containing a man. We need a satellite which can also be
a unigue type of glider—one that has devices to prevent the rocket from revolving

arovmd horizontal and vertical axes,”
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New Space Service
Forecast by Pirie

Washington—By the time hostile
military forces are facing cach other n
space, Viee Adm., R. B. Pire, deputy
chicf of naval operations for air, predicts
that the U. §. will have a separate mil-
tarv service concerned spectheally with
space warfare,

Adm. Piric made the prediction while
discussing the roles of the services in
space at an Americn Rocket Society
meeting here. He also said control of
space cannot be considered an end in
itself and that, in naval warfare, the use
of space will help accomplish routine
naval objectives.

“On the other hand, it’s equallv clear
that we¢ will have to be able to prevent
the use of space to the detriment of
those objectives,” he said. “The true
naval beneht, therefore, from astronan-
ties will be in being able to carry out
old, and continuing, tasks on the earth’s
surface better than before.”

Navy has proposed to the Joint Chiefs
of Staff a plan under which a joint Mili-
tary Spice Command would command
space system operations, assigning the
viirious  systems among the three serv-

ices for operation (AW July 27, p. 26).

Adm. Piric said Project TRANSIT

(AW Aug. 17, p. 23) is a good example
of Navy thinking for the future,
TRANSIT 15 a navigation satelhite
Navy plans to have in orbit in the 1964-
65 penod which will provide navigation
imformation to ships and aircraft under
all weather conditions. Applied Phy-
sics Laboratory of Johns Hopkins Uni-
versitv 1s bmldmg the satellite vehicle.

Navv also is interested in counter-
space svstems, Adm. Pirie said, and the
anti-missile  missile  “will  best be
launched from naval ships at sea” be-
cause of the uncluttered environment
and choice of launching sites.

Discussing manned space vchicles,
Pirie observed that thev are now com-
pletelv in the hands of the National
Aeronantics and Space Administration
and the point when the military serv-
ices will get manned vehicles is not dis-
cernible because of present Administra-
tion policv. He said that when the mili-
tarv needs a manned vehicle, the Ad-
ministration in office will then have to
decide which service will get it

Navy astronautics program, exclusive
of rescarch and development aspects,
has been placed under Pire's command,
and he predicted that in the future the
Navy space role will “become more
pronounced—and more and more ap-
parent to the public.”

Adm. Piric ..it"-lj saldd that the Polaris
flect ballistic missile now under devel-
opment by Lockheed Aircraft can be
used as a booster for space application
and can launch pavloads of at least 50 1b.

Polaris Launched From Observation Island

Navy-Lockheed Polaris was fired at sea from USS Observation Island for the hrst time
in this launch while the ship cruised at 5 kt. off Cape Canaveral. Polaris test vehicle
was launched by compressed air from a cylinder in the ship’s deck similar to the launching
tube designed for submarines. First stage ignited when the missile was about 70 ft.
above the deck. Observation Island was ballasted to list 5-10 deg. so that Polaris wonld
be fired at an angle and would not fall back on the ship in case of a malfunction.




Moss Asks McElroy to Explain
Why Gen. Power Book Was Banned

Washington—Iouse Government In-
formation Subcommittee asked Defense
secretary Neil MceElrov last week to
explain - whyv  he barred publication
of “Design for Survival,” a book wnt-
ten bv Gen. Thomas S. Power, com-
mander of Strategic Air Command
(AW Aug. 31, p. 29).

In a letter to McElrov, Subcommittee
Chairman John E. Moss (D.-Calif.) re-
quested “an immediate and complete
explanation” of the procedures followed
in reviewing the book and the author-
ity used 1 prohibiting its publication.
Sen. Stuart svmington (D.-Mo.) also
criticised the Defense Department ban
n “Design for Survival.”

Power was denied permission to pub-
lish the book under a Defense Depart-
ment policy which bars top civilian and
militarv defense officials from writing
about their offices or commands while
thev still hold them. The Department
said its disapproval applies onlv to a
copvrighted book and that Power is
frec to cxpress his views through such
media as speeches and interviews,

Moss pointed out that the Power
book had Air Force approval, and he
quoted a memorandum from former
USAF Under Seccretarv Maleolm A,
Maclntvre which smd all the matenal
in “Design for Survival” is from open
sources available to the press and exist-
ing in printed public form or cleared
congressional testimony. He said much
of the material was in specches made
bv Power and other top civilian and
militarv leaders.

Noting that the opinions in  the
manuscript were Power's and shounldn't
be iterpreted as ofheal Defense De-
partment or USAF policies, MacIntyre
said: ““Air Force clearance of this manu-
script 15 given n the interests of allow-
ing professional airmen to express con-
structivelv and logically  their profes-
sional views and ideas as a contribution
to- militarv science, thought and litera-
ture, This is in accord with past De-
partment of Defense policy and nstrue-
tions on this matter.”

Subcommittee investigation  deter-
mined that the manuseript went to
Detense Department Office of Secunity
Review on April 21 after it had been
reviewed m Air Force headquarters.
Air Torce approval, after recommended
seeurity changes were made, zame from
the Assistant Chicf of Staff for Guided
Missiles, USAIF historian and the dep-
utv chiefs of staff for matericl, plans
and programs and operations and intel-
ligence,

The manuscript was returned to the
Air Force by Murrav Snvder, Assistant
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Secretary of Defense for Public Affairs,
and revisions Were m; wle, It was returned
to Snvder Julv 2 accompanied by the
MacIntyre memorandum. After further
comment from Snvder's office, the issue
was discussed with Air Force Sceretary
James H. Douglas, and the manuscript
was submitted again for Defense De-
partment approval. It was denied.

Outhining this sequence of events,
Moss said the investigation indicates
that denial was based on DOD '"“D‘]
a directive which formerly set a “eon-
structive contribution™ standard for is-
suing information. This was amended
in August, 1957, to require that in-
formation must not conflict with “es
tablished policies or programs of the
Department of Defense or those of the
national government.”

A second basis for refusal was the
policy produced by a meeting in 1954
hetween  former  Defense  Secretarv
Charles E. Wilson and the service seere-
taries, which controls writing of hooks
and magazine articles by top defense
officials, Moss said Defense Depart-
ment officials admit this policy has never
heen put in writing.

Moss told NcElrov that whether or
not there is agreement with the ideas
expressed m “Design for Survival,” “it

scems Imperative that the American
public should have access to those ideas
m book form—particularly when the
comments already have been i e 1In
public speeches and testimony.”

In his letter, Moss quoted the preface
to the Power book in which the SAC
commander sad he wrote it because of

a growing awareness among the pub-

lic “that the military problems of sur-
vival are no longer the sole concern of
the men m wmitorm and their civilian
supeniors.” Power said he was encour-
aged by the mterest shown bv private
citizens, and that he fecls it 15 1mpor-
tant to present the situation to the
public franklv and i simple terms.

Power said his book was written for
the American people with the convie-
tion that “we cannot solve the prob-
lems entailed in our design for survival
unless  the people fullv  understand
these problems and decide to do some-
I!|1i|‘tg about them.

“T'his country has had problems be-
fore, and it has alwivs managed to
copt with them once it gaied the un-
derstanding and support of its citizens,”
Power said. “SHIL none of the dan-
gers we have faced in the past can com-
pare to the formidable threat of nuclear
aggression which we are facing todav.
Nor will we ever again have the time
to plan, to rally and to act after the
aggressor has struck. If he were to
strike todav, he would find us ready to
strike back but ill prepared to ward his
Blow.”

Military Requirement Demanded
To Save Boron Fuel Investment

Washington—M embers of the House
Science and Space Committee last week
warned  the Defense Department to
“come up’ with a requirement for
boron high encrgy fuels in order to
prevent money already  invested  from

gnmg down the drain.”

p. James Fulton (R.-Pa.) told John
B. '."'uf:lr_:mlt.'j.', deputy director of defense
rescarch and engineering, “No one here
wants to produce a fuel for which there
is no reanirement. What we want 15
for vou to come up with a requirement
and promptly,”

Macaulev appeared betore the com-
mittee to explain the reasons behind
recent cancellabon of Air Foree and
Navy horon fuel programs which re-
sulted in the closing of two newlv con-
structed  five-ton- H:Il_a fuel phnh
shortlv before they were to go into
production (AW Aug. 17, p. 26). About
S240 mullion has been expended on the
program to date,

Fulton said he was distressed by the
lack of decision and aggressivencss on
the part of the Defense Department in

not keeping the program alive and
preventing the money already expended
from going to waste.

Rep. Overton Brooks (D.-La.) com-
mittee chairman, who noted it had been
approximately two vears since  Sput-
nik T was launched and the U. S. shifted
cmphasis from aireraft to missiles, asked
whv it had taken from October, 1957,
to this summer to determine  that
there was no longer anv requirement
for high energy fucl. “Mad a prompt
decision been made after Sputmik 1
we would have saved the better part
of 52068 million,” Brooks said.

Macaulev backed the testimony of
carlier Air Force and Navv witnesses
who said that the two services no longer
have a requirement for the high encrgy
fuel and that earlv cngine tests cast
considerable doubt on the fuel’s alality
to attain the improved performance that
had been expected (AW Aug. 31, p.
30).

Macauley said the first estimates of
the mmproved performance of boron
fuels over conventional ranged upward
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First Photo of Martin RB-57D

First official photo of Strategic Air Commund's RB-37D high-altitude reconnaissance
ship shows the major redesign necessary to develop the aircraft from the original Martin
RB-57A (lower plane) medium bomber used by the Tactical Air Command. Most
obvious alterations inclnde incorporation of Pratt & Whitney J57 turbojet engines
developing 10,500 1b. thrust each and a large increase in wing area -ummpamed by changes
m the airfoil sections. The high-altitude aircraft does not require vortex generators
used on the wing of the RB-5TA. Design load factor of the RB-57D is much lower than

that of its low-altitude predecessor, giving it a very low structural weight.

This feature,

pl.us the added wing area and improved engines, is the key to its altitude capability.
Aircraft served originally as a testbest for the J57; bomber version is powered by two

7.200 b, thrust Curtiss-Wright J65 engines,

from 30%. He added, however, that
the most recent studies show that im-
provement 15 neghgible at subsonic air-
craft speeds and moderate at super-
sonic speeds.

In addition, he said the fuel cost has
not been reduced to the point expected.
In 1954, it was estimated by the con-
tractors that a fuel cost from 60 cents
to 51 a pound would be possible at a
moderate level of production, Macauley
said. The estimate for the five-ton a
day plants 15 around $5 a pound, he
said, with improved processes and larger
scale production possibly bringing the
cost to below 52 a pound.

Earlier, however, Dr. W, H. Schech-
ter, Callerv Chemical Corp. vice presi-
dent, testiied that he regarded the
boron fuel program as neither a failure
nor a mistalkr.'.

Schechter, who termed the program
a major technical and industrial achieve-
ment, said that even though Air Foree
requiremnents no longer exist for the
]93-5 engine, boron fuel still delivers
4% more cnergy than conventional
fuels and that it appears practical for
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it engines and promising in missile
propulsion programs.

Schechter said other military require-
ments are likely to develop for aircraft
or missiles utilizing turbojet and ramjet
engines that can best be powered by
boron fuels. The impetus of the Air
Foree and Navy fuel programs has
touched off a variety of research projects
at the universitv level in a number of
new areas which are likely to result in
other major developments, he said.

Because of possible future uses of
boron. Dr. Schechter suggested the
Muskogee plant be used for interim
production of the fuels at partial capac-
itv. It also s possible, he said, that
the non-process portion of the plant,
consisting of administrative buildings,
shops, '-1'{“1111 plml_' and water uﬁtf,m
could be utilized in the production of
other military or industrial chemicals.

“If the termnation order is effective
in 1ts oniginal form,” Schechter testified.
“it will be a knock-out blow™ to Callery,
whose efforts have been devoted almost
entirely to the boron fuel program.

Future use of either or both of the

two plants will depend to a large extent
upon an engineering study being con-
ducted by the Arthur D. Little Co. of
Boston. Results of the study will be
submitted to a meeting of Defense De-
partment’'s Joint Working Grmtr on
Special Fuels on Sept. 10, which, in
turn, will make its recommendations as
to the fate of the plants to Defense.

News Digest

North American B-70 MNlach 3
bomber will fold downward in fight to
assure manecuverability and stabilitv at
high speeds. Boeing Airplane Co., sub-
contractor for the delta wing, awarded
Curtiss-Wright's Propeller Division a
contract for actuators for the folding
mechanism.

First tactically operational model of
the Mach 2 Convair B-58 Hustler
bomber is scheduled to make its first
flight at Convair-Ft. Worth, Tex., carly
tlm month, signaling the start of de-
livery to USAL of combat- -type Hustlers.

Pan American World Airways last
week averted a threatened strike by its
flight engineers by reaching an agree-
ment covering certam jet crew func-
tions. The agreement spells out that
the third officer will not be used in anv
fight engineer functions on the aircraft.
Ilight engineers had contended that
some captains were training the third
officers in some flight enginecer duties
and causing “confusion in the cockpit.”

General Electric Co.'s Small Aircratt
Engine Department received its first
order for CT58-100 turboshaft engines

(1,050 shp.) from Sikorskv Aircraft for
use i ’rhi:' §-61 and S-62 helicopters.

Maj. Gen. John W. Sessums, Jr., rc
tired viee commander of Air Research
and Development Command, has been
named board chairman of Grand Cen-
tral Rocket Co., succeeding Joe J. King,
sentor vice president of Tennessee Gas
Transmission Co., which has an inter-
cst in the hrm.

Aveo Corp.'s Research and Advanced
Development Division will do basic re-
search and develop prototypes for the
re-entrv vehicle of the Minuteman solid
fucl intercontinental ballistic missile
(AW June 8, p. 59) under a $%36.-
655,000 Air Force contract.

Two white mice are being sustained
in a secaled glass and pl: Hhc case bv
Chance Vought scientists, in a test of
1 closed Lr::;-]ﬂgjr:"ﬂ svstem  that could
applv to future space explorations.
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EJECTORS which are part of Dounglas DC-8 sound suppressor units are extended on this Delta Air Lines transport in trafhc pat-
tern, Ejector cuts sound and increases takeoff thrust to offset loss cansed by tailpipe daisv-type nozzles (AW Nov, 17, p. 91).

FAA Presents DC-8 Type Certificate

United, Delta plan to begin service on Sept. 18:
model with JT4 scheduled for December approval.

By L. L. Doty

Baltimore, Md.—Federal Aviation Agency last week formally presented

Douglas Aircraft Co. with a tvpe certificate for the DC-8 transport powered
by four Pratt & Whitney JT3 turbojet engines at ceremonies at Friendship
Aarport to clear the way for the simultancous entry of Umted and Delta Aar

Lines into U. 5. jet competition on Sept. 18.

United Air Lines, which has been forced to juggle schedules to meet
Boemg 707 competition by Amernican Airhines and "I'rans World Airlines and
to cut schedules so that pilots could be withdrawn from service for jet train-

mng,

will enter the competitive race with one daily nonstop round trip flight

between San Francisco and New York on Sept. 18.

Delta, which thus far has had no
back-to-back jet competition on anv of
its routes, will launch its DC-S service
on the same dav with one round trp
datly between New York and Atlanta.
On Oct. 15, the carrier will expand its
service to include turbojet Hights he-
tween Chicago and Atlanta and between
Atlanta and Miami.

Thus Delta moves into the jet race
well ahead of its principal competitor,
Fastern Air Lincs, which chose to wait
for deliverv of its fleet of 16 DC-Ss
until the aircraft powered with larger
P&W JT4 turbojets are available in
order to avoud future conversion costs.
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According to Donald Douglas, Jr.,
Douglas Aircraft president, cerbihcation
of this JT4-powered model 15 now
scheduled for December, with certifica
tion target date for the Rolls-Rovee
Conway model set for Februarv of next
vear.

Delivery Schedule

Eastern cxpects delivery of ats hrst
DC-8 in November so that it can start
training at that time and begin sched-
uled service in Januarv., National Aar-
lincs, which has three JTHA-powered
[DC-8s now on order, also plans to imau-

gurate service at the frst of the vear.

Of the 143 DC-8s on order, 24 are
powered with the smaller J'T5 engines.
C. E. Woolman, Delta president, told
Aviarion  Week that his  company
ordered the six DC-85s with the J1°3
engines in order to avold any unnecces-
sarv delay 1 beginning service.  He
said the company plans to convert the
atrcraft to the larger powerplants or to
turbofans at a later bme.

Conversion Plans

United President W. A. Patterson
also said his companvy plans to convert
the 18 DC-8s equipped with JT35 en-
gines to cither turbofan or JT4s after
three or four vears of service. United
has a total of 40 DC-8s on order at a
cost of $225 million.

Patterson has often  acknowledged
that his decision to buv the DC-S in
preference to turbojet transports imme-
diatelv available for delivery put United
at a competitive disadvantage. How-
ever, he once noted that . . . the
long-term advantages of the DC-5 would
autweigh this temporary  disadvantage
and that anv diverted trathe would be
regained quickly when DC-S jet Man-
liner service begins.”

Last week, he enlarged upon these
“long-term” advantages during formal
presentation here of tvpe cerbification to
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UNUSUAL view of three DC-S jet transports in formation; two are in Douglas markings and the third in United's. The aircraft flew
2,284 hr. in Douglas flight tests prior to last week's certification and made 1,782 landings during the test phase.

DELTA DC-8 flew from the Douglas Aircraft plant at Long Beach, Calif., to Miami, Fla.,, in 4 hr. 43 min. Configuration is for
119 passengers, including seven scated in the lounge.

SII?E VIEW of United’s DC-8 emphasizes ejector in extended position. Unit has clamshell doors which can be closed for thrust reversing
action during landings. NS0O5U is powered by four Pratt & Whitney JT3C-6 engines rated at 13,000 1b, thrust each.
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Douglas Aircratt by the Federal Awvia-
tion -‘hgf,nm
e Speed of turbojets will not be an
immediate factor in creating ohsoles-
cence of aircraft as was the case of
piston-engine aircraft. On the other
hand, fixed passenger comfort can
create a degree of obsolescence as service
patterns change. Interior of DC-8 pro-
vides aircraft with a long-range selling
advantage, in Umited’s opimion.
o Increase in weight sometimes  de-
strovs economic haimcr: of an amrcraft.
DC-5 can absorb certain amount of
increase in gross weight without sacn-
fice to pavload, according to Patterson.
e United found DC-8§ to be “ecasiest to
Hy'' and more adv antageous from a
flight operation point of view.
=\gru:1nﬂ that these factors were also
mstrumental in Delta’s decision to buy
the DC-8, Woolman added that his
companv chose the aircraft because of
its “confidence in the Douglas prod-
uct.”

Type Certification

1vpe certificate for the airplane was
presented to Donald Douglas, Sr., chair-
man of the Douglas board, by E. R.
Ouesada, I"'ederal Aviation ”sfrr:u{-!. ad-
ministrator, during a luncheon at Bal-
hmore’s |r1u1c1~.hlp International  Aar-
port.

Although tvpe certification of the
DC-8 was completed a month in ad-
vance of the original target date of Oct.
|, actual certification was granted only
24 hr. ahead of the luncheon cere-
monies arranged by Douglas to pub-
licize the certification, Special flicht of
a DC-8, powered with the J'T4 enginces,
from Los Angeles to Baltimore one day
prior to the ceremony was used to con-
duct the last phase of the functional
and reliability tests of the tvpe certifica-
tion program. The aircraft was flown
here to be used for guest flights ar-
ranged as part of the presentation cere-
monics.

Douglas accelerated its certihcation
program as a means of getting the DC-8
mto scheduled service at the carhiest
possible date to prevent the Bocing 707
from getting too large a lead in the jet
rice. However, FAA inspectors, backed
by a personal warning from Ouesada
that no short-cuts were to be taken, fol-
lowed certification procedures to the
letter dunng the entire program.

Douglas made the decision to bwld
the DC-§ in 1955, Drmawing board stage
began in 1952, Since the production
model took to the air for the hrst time
on May 30, 1958, DC-8s have made
1,782 take-offs and landings and logged
1 total of 2,284 hr. of flight. This. in-
cludes 1,302 hr. of nntrmmnttzd tests
under all operating conditions,

On the pre-ceremonies flight from
Los Angeles to Baltimore, the JT4-
powered DC-§ flew the coast-to-coast
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‘ held of transport expansion, 15 building

DC-8 Cargo Version
Baltimore, Md.—Donglas Aircraft Co.,
looking to airfreight as the next big

an all-cargo prototype of the DC-8 to
be completed next year.

The aireraft will be a swing-tail
cargo plane and will be powered by
| Pratt & “"hl'tm:}' I'T3D turbofan en-
gines. The plane will be designed to
operate in the direct operating cost area
of four cents a ton-mile. According to

I aircraftt have been received, bat the com-

Donald Douglas, 5r., no orders for the

pany expects that a number of sales will
be made.

Douglas officials noted that the sale |
price of the DC-8 turbojet transport,
ranging from 54.2 million to 56 million,
depending on interior requirements, will
not cover developmental costs of the
DC-8. However, sales of the DC-§ cargo
version are expected to enable the manu-
facturer to pass its break-even pomt.

The aircraft will include a sophisti-
cated system of cargo handling, based on
Douglas C-124 and C-133 expenence,

distance in 4 hir, 34 min. Takeoff weight
was 255,000 1b. gross and initial chmb
was at 2,000 fpm. On cruise portions
of the flight, average speed was 553
mph., while maximum speed on any
one flight leg was 595 mph.

Crmse altitude was 335,000 ft, -
tially. T'o avoid turbulence at one point,
the plane climbed to 37,000 ft. The
planc was certificated to operate up to
42,000 ft. and will have an operating-
takeoff gross weight of 273,000 Tb.

Landing weight on the Right was
155,000 Ib, The atrcraft used h, 000 1b.
of the 110,000 1b. of fuel 1t carned.
Douglas engineers reported that no
mechanical items on plane required at-
tenbion  of maintenance crews after
landing.

Behind the trailing edge of the wing,
the fuselage 15 equipped with a scenies
of hat-sections incorporated for addi-
tional stiffening to  mmimize  sound
level in the aft cabin area. 'This struc-
tural feature provides the equivalent of
raising skin gage from .040 to .078.

Beginning with the 50th DC-S to
come off the production line, wing slots
will be installed on four sections of the
wings—two on each wing. Two 34 m.
sections will be located inboard of the
mmboard nacelle, and two 50 1n, scchons
will be located between the two nacelles.
Wing slots will cut stall speed 10 kt.
and reduce roll on take-off by 1,000 ft.

Delta will operate its DC-8s with
40 frst-class scats, 72 coach seats and a
seven seat lounge, for a total of 119
scats. Service will begin with two air-
planes and will be inereased mm October
when a third will be dehivered. Delta
Air Lines is scheduled to receive its en-

tire fleet of six by the end of the vear.

United will expand its initial service
in October to mclude Los Angeles-New

York, San Francisco-Chicago and Los
lncr:.lf.a -Chicago flights. In Nov ember,
service will be mtroduced on the West
Coast between Los Angeles and San
I'rancisco and from San Francisco to
Chicago and Washington.

Six aircraft will have been delivered
to United when service beging next
week. Bv the end of the vear, 16 ‘u.ﬂl
have been delivered, and a total of 32
is scheduled to have been delivered by
the end of 1960. United will have all
10 of its DC-8s by the summer of 1961,

United's DC-5s will carry 52 first-
class seats and an cight-seat first-class
lounge. Coach section will have 48
seats, with a ive-seat lounge. All lounge
scats on both Delta and United’s planes
will be saleable.

Both airlines will wse four steward-
esses on jet fights.

Fighteen comumercial airlines  have
ordered the DC-5. Thev are: Alitalia,
Delta, Fastern, Japan Air Lines, KLM,
National, Northwest, Olvmpic, Pan
American, Pan Amencan-Grace, Panarr
do Brasil, Philippine Air Lines, SAS,
Swissair, 'T'Al, Trans-Canada, UAT and
United.

Flying Tiger Outlines

CL-44D Route Costs

Los Angeles—Rates between six cents
per ton-mile and 20 cents per ton-mile,
with an average return of about 13.5
cents per ton-mile, were forecast by
Robert Prescott, Flving Tiger Line pres-
ident, in speaking of the Canadair CE-
1D turboprop air freighter his com-
panv will place 1 service in 1961.

Prescott, speaking at a joint meeting
of the American Socicty of Trathe and
Transportation, Inc., and Los Angeles
Transportation Club here, said the first
of the 10 planes, worth S48 million, 1s
expected to enter service in the spring
of that vear.

If scientists, through the use of
chemical additives, double the power
of todav’s (turbine tvpe) fuel, then “the
long haul ’rruLL will go the way of the
pONY CXPress, ' Prescott said. He cited
these figures comcerming the Canadair
airplane, which is a swing-tail adaptation
of the Bristol Britannia—a pavload of
73,000 1h., coast-to-coast H]]{,LEI of 400
.nph a cubic capacity of 7,391 cu. ft.
(for cargo densitv of approximately 10
Ib./cu. ft.).

Another point Prescott dwelt on was
the costs—operational and fixed. He
cited the average fixed cost per airplanc
per day, which is estimated to be 52,500
fr.nr the CL-44D, covering depreciation,
taxes and Insurance. At a uhlization
rate the same as obtained with the
line’s Lockheed Constellations todav,
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Newurk Cnntrnl Tower Readied

Newark Airport’s new 51,750,000 control tower, almost complete structurally, now is being
furnished by Federal Aviation Agency with $1 million worth of electronics and other equip-
ment. Tower is circnlar at ground level with 78-ft. diameter at that point; a 117-ft. con-
crete shaft supports the upper structure. FAA will staff the facility with 16 electronics

specinlists and 58 air trafic control specialists,

10 hr. per day, this reduces to S250 per
flight hour.

“If we can push this utilization to
16 hr. per day with the CL-44. our
fixed costs would be reduced to 5153
per hour, a saving of about 5100 per
hour. It vou carrv the arithmetic out,
16 hr. a day is 6,000 hr, per vear, and
if you save 5100 per hour, vou have
saved $600,000 operating cost on each
'lrp]mf, er year,

"We believe this kind of IMprove-
ment can be brought about in  the
CL-44, principally by the time saved
in loading and unloading through the
swing tail . . . and the greatly reduced
ground maintenance time required for
a turbime-powered airplane versus the
piston,” Prescott said.

The effort to improve utilization will
entatl some “radical changes in sched-
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uling fmnl our present method,” he
said; todav's shippers are used to regu-
lar late mghf departures at origin and
Lclrh m{:rmug arnvils at destin; Illnn

“We don't vet know exactly how we
are going to bring it about, but in the
new et era we will have to schedule
the flights on an around-the-clock basis
i order to achieve low costs. 1t mav
be that there will be a tariff separation
between shippers who want the fast
murnighf schedules and those who can
wait for a second dav deliverv. Perhaps
we mav do it on a unnmm]th Separa-
ton hasis. Tt will be one of our toughest
problems, and T assume we will end up
solving it on a tral and error method.”
he declared.

Another radical change that will
come about, Prescott said, will be in
tariffs.

“loday, coming westbound, wc
charge the same price for every com-
modity we carry, without regard to such
factors as ease of handling, value of
service or many other factors that enter
imto tanff making, This we know is not
the best tarniff ;.‘:{_ﬂtu but we have had
no opportunity thus far to correct it.

“We now have an intensive research
program under way, Upon the results
of this we will construct a new tariff.
We expect to have rates on various com-
modities ranging from as low as six cents
per ton-mile (with the CL-44D)."

I"Hruﬂ';lnting trathc, Prescott noted
that “todav we are doing slightlv bet-
ter than 80 million ton-miles .umua]h
The CL-44Ds . . . have an annual all-up
capacity of five hundred million tml
miles—or about one half of what the
total airfreight industry, domestic and
international, is doing todav,

“By 1965 we L‘-n.l]u_t the industry to
be doing 7 to 10 billion ton-miles with

our own company flving 600 to 700
mulhion ton-amiles.”™ he sad.,

Aerolineas’ Comet

May Be Total Loss

New York—Acrolincas  Argentinas
Comet 4 jet transport which made a
crash landing Aug. 20 short of the run-
way at Asuncion, Paraguay, mav be a
total loss, leaving the carrier with a
fleet of two jets until further delivenes
next vear, othaals said here last week.

The Comet, coming into Asuncion
on an ILS approach after a fhight from
Buenos Aires, hit about 6 mi, from the
airport in a clear spot surrounded by
trees and sloping terrain. The captain
was killed in the first impact and two of
the other six crewmen were injured
seriously.  The 54 passengers aboard
were able to deplane, but one woman
dml shortly afterward, reportedly from

a heart attack.

The airline was not sure last week
whether the plane, now resting in a
highlv inaccessible spot, can be recov-
ered and repatred. Weekly round trip
schedules  between New  York  and
Buenos Aires have been ent from three
to two and a reduction in Buenos Aires-
Santiago flights from five to three a
week 1s under consideration. The Ar
gentine carrier also flies two  weekly
rouni] trips between Buenos Aires and
Farope with 1ts Comets. Three more of
the British jets are scheduled for deliv-
cry next vear to Aerolineas.

The airline has been using Asuncion
instead of Rio for Comet n.h:qr since
mid-Angust because of runwav deterior-
ation at Rio caused by the jet blast, :
cording to the carrier. It hopes to suz
carly completion of a runway strength-
ening program at Rio so it can resume
service there and end the loss of trafhe
i and out of the Brazilian city.
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707 Crash Prompts Restudy of Training

Riverhead, N. Y.—Re-evaluation of
traming mancuvers such as two-engine-
cut approaches will result from nvesti-
gation of the Ang. 15 fatal crash of an
American Airlines Boeing 707-120 et
transport attempting to land at the
Peconie River Airport, Calverton, Long
Island, N. Y. (AW Aug. 31, p. 39).

According to testimony at a Civil
Aeronautics Board hearing here on the
accident, most witnesses said the ar-
craft, which had been cleared to land
on Runwav 23 at the Grumman-oper-
ated ficld, banked left, recovered, and
then entered a right turn which became
progressively  steeper until the plane
went almost vertically down.

The student pilots aboard the et
were in the sixth period of their transi-
tion imstruction, which would probably
cneompass maneuvers that simulate a
ammed stabilizer condition, an imoper-
ative stabilizer and ‘or additional en-
ginc-out landings.

I'ollowing the accident, Amencan
\irlines suspended two-engine-out et
approaches  except under certain re-
strictions: the second engine was not
to be ent back until the aircraft was
going straight in for its landing, Fed-
cral Aviation Agency later directed that
707  maneuvers involving  simulated
failure of two engines on one side be
performed “at altitude,” pending  re-
sults of the crash investigation.

Maneuver Required

Prior to this Aug. 26 directive, the
simulated two-engine-ont maneuver at
low  altitude was required for  tvpe
rating checks and captains’ six-months
tvpe  proficiency  checks i all four-
engined aircraft.

One indication that the 707-120 m-
volved in the accident was maneuvering
with its two right engimes 1dling was
provided by readings of its oil temperi-
ture gages, which showed temperatures
at impact of 105 deg. on engines No. |
and 2, compared with 70 deg. and 74
deg. respectively for engines No. 3
and 4.

Development of information for a
ie-evaluation of the training maneuver
was begun during the hearing, which
was the operational part of a two-phase
investigation and will be followed m a
few weeks by oa hearing on the struc-
tures group’s hndmgs.

Several 707 pilots testihed dunng
the hearing as to operating character-
istics of the plane under certain flight
conditions and on instructor techniques
used in the training program. During
their testimony, each was asked whether
he felt anxiety or apprehension during
two-enginc-out maneuvers. J. R, Gan-
nett, Boeing senior transition and train-
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ing pilot; Glenn 1. Brink, American
Airhines 707-120 captain; and Howard
L. Morton, American Airlines 707-120
captain rephied that thev felt no appre-
hension and considered the maneuver
a cesirable part of traimng.

Oscar Bakke, CAB Burcau of Safety
dircctor and a member of the board of
mquiry in the hearing. developed this
line of questioning. Tle said later that
considerable additional information on
the subject will be accumulated and the
desirability of such mancuvers will be
carcfully re-appraised,

Gannett of Boeing described flight
tests the manufacturer  had  run
since the accident, including use of air
hrakes and lateral control simultaneously
with inboard spoilers off (simulating a
pmmed stabilizer condition). He noted
no unusual response.  Tle vawed the
aircraft left and right with full control
application to obtain flight recorder air-
speed response to vawed flight. Power
was symmetrical during  these vawed
concitions,

Gannett  reported  an expernence
during a training flight in which he was
turning downwind after takeoff and set-
ting up for a two-engine landing. As
he gradually eased back on two engings,
his student applied aileron but no rud-
der. The student then applied just a
little rudder; the planc began to vaw and
roll 60-70 deg. toward the power-on
engines, Gannett took over, applied full
rudder and brought the aircraft back.

According to the Bocing pilot, two

Turbofan DC-9 Studied

Baltimore—Douglas  Ajreraft Co. s
studving twin-engine versions of its DC.
9 short-medium  range jet  tramsport,
Pratt & Whitney 17.0001b-thrust JT3D
turbofan engines are favored in the twin-
engine model which will be designed for
wing mounted pods. |

Douglas  is not  considenng  rear
monnted engines becanse of its long-
term experience with wing pods and be-
cause it believes center of gravity be-
comes a very critical item in rear mounted

engines,

Four-engine DC-9 would use Pratt &
Whitney 8,250-b.-thrust JT19A turbo-
fans. Donglas said several customers are
interested in the twin-engine version.

United Air Lines’ board of directors
has authorized expenditure of funds to
equip four of the 18 DC-Bs now ear-
marked for JT3 turbojets with JT3D
turbofan engines. No action has yvet been

engines and can prevent switch to heavier ‘

taken on the authorization, however, and
no contract has been signed with Pratt
& Whitney for the new powerplants.

other airline operators of the 707-120
have experienced similar control situa-
tions where students made rudder errors
and instructors had to take over. One
meident imvolved a 3,500-ft. altitade
loss, another a 1,000-ft. loss and a third
a 5,000-ft. loss, Gannett sad.

I'rom the stabilizer setting of the
wrecked plane, Gannett said, it s
unlikelv that a jammed stabilizer ap-
proach was being madc.

Capt. William A. Reedholm, super-
intendent of flving for Amencan Air-
lines, testificd that the aithne had e
centlv run tests to determine how long
it takes the airplane to recover from
induced vaw rolls, At 170 kt. awspeed.
power on engines No, 1 and 2, gear
down, 30 deg. flaps, and holding rudder
to maintain straight course, time to rol]
from 30 deg. left to 30 deg. nght was
10 sec., Capt. Reedholm said. The nosc
then started down.

Evasive Action?

Capt. Reedholm agreed with Gan-
nett  that evasive action to  avoud
other traffic should not have caused the
ict to roll during its jll}quth betore
the accident. This possibility was raised
by testimonv of several witnesses who
had noticed a lightplane in the vicinity
at the time, and by the testimony of
Set. Harold Mahonev, a Suffolk Countv
Al'B crew chief and owner-pilot of a
Piper ]-3 Cub.

Segt. Mahoney said he was flving the
red and white Cub at 300 ft., operating
out of a farmer’s ficld nearbv, He had
been fving out of the ficld for about two
months. he said, The feld has not been
mspected by IFAA, 15 not on aeronau-
tical charts, and he had no agreement
with Grimman’s tower about operating
in the vicinity of its pattern. The Cub
had no radio.

[e first sighted the jet. Sgt. Mahoney
testified, when it was about S00-1,000 tt,
away approaching on a perpendicular
course from his left. The 707 turned
left, he said, then its right wing went
down and the nose went down, It rolled
on its back and hit that way, Sgt.
Nahonev said.

“He was above me when 1 first saw
him but when he went into a spin 1 just
wanted to get out of there,” the airman
testificd. Before that, he saw no need
tor evasive action, There was about 300
ft. of altitude separation, he smd. He
estimated that the 707 was at about a
10 o’clock position from the Cub when
he first sighted it and the Cub was
between one and two o'clock from the
jet.

Samuel Gates, Amencan Aiarlines at-
tornev, questioned Sgt. Mahonev vigor-
ouslv and some of his queries were ruled
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cut of order by Claude N, Schonberger,
CAB hearing officer. One question was
whether the airman was familiar wath
Civil Air Regulations. Schonberger con-
sidlered  this outside the scope of the
mvestigation,

Prehiminary data from the structures
group imtroduced at the hearing indi-
cated that the Amencan plane Int the
ground at an impact angle of about 25
deg. on a 185 deg. magnetic heading.
Position at impact was about 15 deg.
nose down attitude, vawed slightly to
the left and slightly right-wing-down.
Landing gear and 30 deg. of faps were
extended at impact and there were 14
units of arrplane nose up tnm. While
mmpact damage might have made the
trim tab readings maccurate, the sta-
bilizer trim switch on the copilot’s side
ndicated 1.75 deg. nose down; on the
pilot's side, the stabilizer tnm switch
reading was full deflection nose down.

Speed brake handle was in an eight
degrees position, indicating spotlers up

cight degrees. Manual stabilizer control
handles were both in. Left side sta-
bilizer trim switch was in half-wav posi-
tion, indicating “on’’ position; nght side
Mach trim switch was § toward the
on position, mdicating “on’. The major
portion of the aircraft was consumed
by fire after impact.

The structures group’s preliminary
report found no major discrepancy
a cursory examination of the aircraft
nantenance  records,  Consensus  of
pilots who had flown the aircraft was
that 1t functioned normallv and was a
zood plane.

The report noted an mflight control
incident experienced with the plane on
the dav before the accident with an-
cther erew under Capt. C. H. Rickards.
According to Capt. Rickards’ statement.
he set up a jammed stabilizer condi-
tion, 14 deg. nose down, while descend-
mg to enter the Peconic pattern. The
captain asked his student pilot to dem-
onstrate a jammed stabihzer tnim by the

American Wins Nonstop Rights

Washington—Civil Aeronautics Board last week authorized nonstop rights between
San Francisco and New York for American Airlines on grounds that the trafhe poten-

tial of the market and the stimulating effects of jet service in the development of
new traffic warrant a third carrier on the route.

This is the first time that the Board has based a route decision almost entirely on
the influence of new equipment on trafic potential—in this case the inauguration of
turbojet transport schedules on transcontinental routes. Prior to this decision, only
United Air Lines and Trans World Airlines have been authorized to provide nonstop

service between the two points. American will start the service Nov. 1.

Northwest Airlines was an unsuecessful contender in the case. The Board turned
down Northwest's petition on grounds that American had already established identity
m the market “which can be readily harmessed to stimulate the new nonstop service.”

Board Chairman James Durfee and member Harmar Denny took sharp issne with
the majority opinion which estimated that normal trafic growth in the market during
the next three vears will amount to 3397, with an additional 109 to reflect jet

stimulation in 1960,

In their strongly worded 25 page dissent, Durtee and Denny said “the record is
not ripe for a Board decision” and criticized the majority action on the following

grounds;

® Record contains no evidence of economic or operational impact of jets.

® Public need for added competition over the route was not proven.

® Trafhc volume forecast by the Board is insufficient to support three carriers.

® Addition of American in the nonstop market will canse heavy revenue diversion

from Trans World and United.

during peak periods.”

In its opinion, the majority found that past services provided by United and TWA
did not fully meet the needs of the traveling public, and they added:

“The evidence clearly shows that during and prior to 1957 it was difficult for the
traveler to obtain his choice of schedule or departure time on nonstop coach flights

The majority admitted that plans to inangurate a full schedule pattern of jet non-

of that potential,”

stop service will create a substantial amount of additional capacity in the New York-
San Francisco market. However, they noted that the market potential which exists
will be “substantially enhanced by the unique advantages of jet aircraft” and that the
“authorization of a third carrier holds the greatest prospect of the full development

The majority was enthusiastically optimistic over the prospects for traffic growth.
In a statement that was clearly a direct reply to charges by the majority of trunklines

that competition was too strong on most major routes, the majority concluded:

“Despite the addition of a substantial amount of new competitive service in many
markets during the past several years, the aviation industry has continued to grow
and prosper and the number of passengers being transported . . . has increased year
by year.” They forecast a continuation of that trend,
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sphit spoiler method. Altitude was 2,000
ft. and airspeed was 190 kt. The stu-
dent properly deactivated the inboard
spoilers and started an easy turn to the
left in order to circle the held. While
applving left aileron, he pulled up the
speed brake handle to 30 deg.

Increasing Roll Rate

This resulted in increasing the roll
rate to the left to about 45 deg. of bank
and the student mmmediately apphied
right aileron. Capt Rickards couldn't
determine whether the 45 deg. bank
was caused by the speed brake applica-
tion or by too much aileron control ap-
plication. No flaps were extended at
the time. With zero flaps, the outboard
ailerons are locked out. In this ma-
neuver, with a nose heavy condition,
it 15 necessarv to deactivate the imboard
spoilers and use the outboard spoilers
to get pitch up.

This results, Capt. Rickards said, in
suthcient stick travel to fare the aireraft
during landing. With inboard spoilers
deactivated and outboard aileron locked
out. the mrcraft’s lateral control has
been reduced 50%, When the student
apphed opposite aileron, the aircraft
stopped its roll to the left. The student
then put the speed brake handle full
forward, and u]ppnﬁit-:: atleron returned
the aireraft to level fight.

Jet Service Supports
Soviet Airline Growth

Moscow—Aeroflot, Soviet state-owned
airline, increased its passenger traffic
bv 42% during the first half of 1959,
according to deputy chief V. Bashkirov.

The Soviet carrier attributed its gains
in large measure to the introduction of
100-passenger  twin-turbojet  Tu-104
transports and 80-passenger four-engine
[1-18 turboprop transports into sched-
uled service last April. New §5-seat
tour-engine An-10 turboprop transports
will not have an impact on Aeroflot’s
passenger trafhe until the latter half of
the year,

Despite the healthy traffic increase,
Acroflot’s system-wide gain in terms of
additional passengers flown as com-
pared with the first-half of 1958 is well
below that of the U, S. transport indus-
trv. It is estimated that a 42% gain
for all of 1959 would represent less
than 3.4 million more customers for
Acroflot, where a 10% gain for U.S.
carriers would mean nearly 5 million
additional passengers.

significantly, even the large percent-
age gamns that Aeroflot has been report-
mg in recent years are beginning to
taper off. In 1957, the Soviets an-
nounced a 69% trafhc increase over
1956. Last vear, the gain was 56%,

and 1t now appears that this year's per-
centage increase will drop further.
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