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AND-'_I'HEF;‘_ ASPECT OF THE MARQUARDT MISSION

PNEUMATIC DIGITAL COMPUTERS FOR CONTROLS IN.SPACE

Advanced control syvstems, capable of operating in hostile
environments with precision and reliability, are the subject of
research programs being conducted by ASTRO, Marqguardt’'s
division for research into the space age,

One portion of this program is concerned with investigating
the application of pneumatic concepts to digital computation
for the numerical control of space vehieles and advanced pro-
pulsion systems. Based upon simple diode logic, the pneumatice
computer combines digital aceuracy with the ability to operate
under nuclear radiation, vibration and temperature extremes
which are destructive to electronic and hydraulic devices,
ASTRO’s research investigations invelve miniature diode
valves which operate without moving parts. When assembled
in computer confiFurations they can carry out all the numer-
ical computations currently performed by their electronic
counterparts. The pneumatic digital computer shows promise
of providing small volume, light weight, and low cost systems

e T —— - —

An Independent Research Project by The Marquardt Corporation

capable of precision control of sophisticated space vehicles

and advanced propulsion systems.

ASTRO's research programs into the control problems of
space flight are indicative of the knowledge and ereative effort
being devoted to yet another aspect of the Margquardt Mission.

Creative engineers and scientists are needed,

CORPORATION
CORPORATE OFFICES, VAN NUYS, CALIFORNIA
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CAPABILITY is spelled

S-e-r-v-i=-c-e

Aerospace components—even those with the highest order of
reliability—must be backed by an organization capable of
ng all the requirements of a complete service program.
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At Eastern Air Lines Miami base Howard Crothers of Vickers checks
installation of DC 8-B pump at service test unit with L. Nuchols,
foremaun, and J. Schoettle. lead mechanic,

Proposed modification of units for
improved service and reduced main-
lenance 1s discussed with EAL en-
gincers Manly and Young,

Fast service to customers on
overhauled units 1s insured by
large stocks of rotating group
assemblies,

Proper overhaul and parts inspection
instructions are observed by A. Wei-
pand, general foreman of accessory
overhaul for Eastern Air Lines.

VICHEHS ofters the skills, experience and/
or material for all seven essential service
areas: 1. fheld service: 2. product improve-
ment; 3. technical publications; 4, spare
parts: 5. repair and overhaul; 6, training for
customers and Vickers personnel: and 7.
product support tools and test equipment,

Availability of skills and services in depth
1s the heart of the Vickers program. For ex-
ample — technical representatives not only
provide the unmatched skills and experience
needed to assist military and civibhan main-
tenance personnel but also gather performance
and statistical imformation for improvement
in existing products or for new designs.

Highly skilled, broadly experienced tech-
nical representatives like Howard Crothers, a
19-yvear Vickers service veteran, are available
wherever needed throughout the free world.
Equally mmportant. they can draw on the
talents of a large, experienced organization
when specialized skills are needed. More de-
tails on the many facets of Vickers service
are available in Bulletins 6000-A and A-5229,
Write, wire or call today for your copies.

AERO HYDRAULICS DIVISION

diwitian _-.r
DETROIT 32, MICHIGAN SPERRY RAND
TORRAMCE, CALIFORNIA CORPORATION

PROGRAMMED POWER IN: FLUID TRANSFER o«
POWER TRANSMISSION*ENERGY CONVERSION



AVIATION CALENDAR |

SILICONE NEWS from Dow Corning E
Apr. 10-11—Spring Meeting, Western States -
. et Section/ The Combustion Institute, Aero-
nutmnic Division of Ford Motor Co.,
Reliable In Emergencies WITH BLIND RIVETS

Apr. 1'[} 14—International Symposium  on
- — Aviation Research and Development,
Federal Aviation Agency, Atlantic City.

Apr. 11-13—Conference on the Ultrapuri- THE CHERRYLOCK TEAM — A Blind Rivet for

fication of Semiconductor Materials, Air : )
Force Cambridge Rescarch Laboratories, E Your Difficult Solid Rivet Applications
Boston, Mass, ] ol _ = . -
Apr. 12-13—15th Annual Spring Technical | oousmma R '
Conference, Institute of Radio Enginecrs/ -4 T-‘J 4 i B
American Rocket Society, Hotel Alms, ”‘"‘:;F__-: ’ ;-l*-_ A
Cincinnati, Ohio, R T s
Apr. 13-14—Annval Mecting, Mational Aero- ;.:F =2 X ?., T
naobical Services Assn,, Hotel Washing- -
ton, Washmgton, B, _ i
Apr. 13-14—Institute of the Aerospace >ci- 3, L AR
ences/Army Aviation Meeting  (classi- LN e F 1
fed), W mhmgtnn I L n#ﬂb CHERRYLOCK - = £
Apr. ]T"aELEIi—I-HhI TEEIH‘IIET] Conference, g \ "-'?!ﬁﬂ-?,&l’fnﬂﬂﬂiﬂtﬂ through the Hlﬂl'l riuqﬁ&_*' i
International Air Transport Assn., Queen 2 . A S 3
Elizabeth Hotel, Montreal, Canada. 0w i I_‘-L'Illﬂ ‘materia g | 2
Apr. 18-20=Symposium on Chemical Re- AR 5 , 2 -
actions in the Lower and Upper Atmos- E— Bide, L g "’ :
phere, Stanford Research Institute, Mark e v
Hopkins Hotel, San Francisco, Calit. | ONLY THE CHERRYLOCK TEAM —
Apr. Eﬂ—EESE.L'TI'! RFEIDHJJ Meeting, Insti- GIVES YOU ALL THESE ADVANTAGES
tute of Navigation, Shorcham Hotel, | ,
Washington, D. C. Mechanically Locked Stem ® Flush Fracture
Apr. 20-22—General Meeting, American Me- (No Stem Trimming) ® Positive Clamp-Up
teorological Society mrthhthr: Am;}ncg ® Full Grip Range ® Complete Hole Fill ®
Geophysical Union, Washington, D). C, = ; : .
Apr. 22-25—Annual Meeting and Confer- Positive Visual Inspection (Grip Length Marked
ence, American Assn. of Airport Execu- on Head) |
tives, Broadmoor Hotel, Colorado Springs. v -
Apr. 24-27—=32nd Mecting, Aerospace Medi: e
cal Assn., Palmer House, Chicago. 5o
(Continued on page 6) X P
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RIRCRAFT AND MISSILg {1 AIRERAFT AND
4]

Product information to help you solve your
aircraft, missile and spacecraft problems/

detection and extinguishing syvs-
tems, and many other components
available on an off-the-shelf basis or
designed and manufactured to your
specifications,

Solving problems in the ever-
growing field of aireraft, missiles
information on pressure vessels, air  and spacecraft is a Kidde specialty.
compressors, valves and other pneu- Send for the free Kidde Brochure
matie components, inflation devices, A-21, and find out how Kidde can
ballserew assemblies, actuators, fire solve problems for you!

Now available to aere-space
engineers, this valuable 12-page
Kidde Capahilities Book outlines
the many and varied aireraft and
missile products offered by Kidde
Aero-Space Division.

In this brochure, you'll find

Kidde Aero-Space Division
Walter Kidde & Company, Inc.,418 Main St., Belleville 9, New Jersey

Sales- Engineering Offices: Boston« Dallas « Dayton « Huntington (N ¥) « 5t Louls « S3an Diego = Seattle » Ven Nuys (Cal) « Washington (D G)
Walter Kidde-Pagific, Yan Nuys, California « Walter Kidde & Company of Cannda Lid., WMontresl, Torentd, Yancouvir
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(Continued from page 5)

Apr. 26—S8ession on Air Transport Prob-
lems, Socicty of Automotive Engincers'
Pacific Northwest Section, New Wash-
mgtan Hotel, Seattle, Wash.

Apr. 26-27—=High Temperature Materials
Conference, American Institute of Min-
Ing, \111'.111111‘-'-*11:1]' and Petroleom Ene-
neers, Pick E‘Hrtu Hotel, Cleveland. Ohio.

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

Apr. 26-28=S8eventh Region Technical Con-
ference, Institute of Radio Engincers,
[Totel Westward o, Phoenix, Arnz.

Apr. 27-29—]3th Annual Air Meet, National
Intercollegiate Flying Assn., Texas A&MI
College, ‘:_-HHIEI.‘. Station, Tex.

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

May 2-4—FLlectronic Components Confer-
ence, Institute of Radio Engineers, Jack
Tarr Hotel, San Francisco, Calif.

Mav 3-5=17th  Annual National Forum,
\merican Helicopter  Society, Sheraton
Park Hotel, Washington, D, C,

May 3-5=Nuclear Applications in Space
Conference, American Rocket Society/
Oalk Ridgu MNational Laboratory, Gatlin-
burg, Tenn.

May 8-10—National Acrospace Electron-
ics Conference, IRE, Miami and Biltmore
Hotels, Davton. Ohio.

May 8-12— Annual Meeting, Airport Opera-
tors Council, Carillon ”[':I;{] NMiami
Beach, Fla. (AQC-American society  of
Civil Engineers’ Joint Seminar, “In-
creased Capacity of Airport Systems,”
Mav 11-12)

May 9.11=Western Joint Computer Con-
ference and Exhibit, Ambassador Hotel,
l.os Angeles, Calif.

Mav 11=Air Forece Ofhice of Scientihe Re-
scarch Lecture and Banquet in honor of
the S(th Anmversary of Theodore von
Karmian, Sheraton Park Hotel, Washina-
o, 2. C.

Mav 12=National Armed Forces Day Din-
ner, Sheraton Park Hotel, Washineton,
1), .

Mav 15-16—Region One Air Traffic Control
Assn. [mnu.rltlnu Hotel Bradford, Bos-
ko, Mass,

May 15-16—Aviation Fire Safety Seminar
and  Technical Session, National  Fire
Protection Assn., Hilton Statler Hotel,
Detront, Mach.

May 15-17—National Symposium on Micro-
wave Theory and Technigues, IRE, Sher-
aton Park Hotel, Washington, D. C.

'.'"nln 15-18=20th Annual WNational Confer.
ence, Society of Aeronautical Weight En-
Eineers, Sheraton Hotel, Akron, Ohio.

May 22.24—National Telemetering Confer-
ence, Sheraton-Towers Hotel, Chicago, 111,

May 22-24—Fifth National S'Irmpmmm or
Global Communications, Institute of Ra-
div Engineers, Hotel Sherman, Chicago.

May 26-June 4=24th French International
Air Show, Le Bourget, Pans, France.

July 25-Avg. 10—International Trade Fair
and  Aviation Exhibition, McCormick
Place Exposition Center, Chicago, Il

Sept. 4-10—1961 Flying Display and Exhibi-
tion, Society of British Aircraft Construc-
tors, I"ambumugh England.
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Free engineers for creative assignments
with the new low-cost IBM 1620

The IBM 1620 Data Processing Sys-
tem is a low-cost solution to the prob-
lem of freeing engineers for their most
creative and profitable assignments.

Here's why:

EASY TO Use—Just a two-day training
class is all you need to put your 1620
into operation. This means no delays in
learning to use the 1620 computer.

In addition, you get a wide range of
free programming services including
FORTRAN and GOTRAN. FORTRAN is the
powerful scientific language that lets
you solve problems without writing
detailed computer instructions. GOTRAN
is a simplified language (a sub-set of
FORTRAN) that lets you enter simpli-
fied problem statements and data into

the computer with the solution immedi-
ately available, in one simple operation.
FAST—The 1620 solves a set of ten simul-
taneous equations in only 20 seconds.
It inverts a 10 x 10 matrix in just 42
seconds.

POWERFUL—The 1620 inverts a 40 x 40
matrix. With optional additional core
storage the 1620 can handle matrix in-
version problems of a much higher
magnitude.

GET FULL DETAILS—The 1620 is the most
outstanding engineering and scientific
computer in its price range. A basic in-
stallation rents for just $1,600 a month.

To learn how the 1620 can free you
for more creative engineering work,
call your local IBM representative.

IBM's 1620isacompact
desk-size computer.

o
DATA PROCESSING



How the Visicorder helps keep
“spring” in a free gyro

by simultaneously recording several
performance characteristics

How do you production-test a spring-wound minia-
ture “free”” gyro which has been designed for a limited
number of firings without changing its characteristics
due to excessive testing? Whether a gvro under actual
conditions will reproduce test results depends to a
large extent upon how many times it is “fired”” before

= E} 5§ 1= its short but important life begins, The multi-channel

. 5____L = high-frequency Visicorder makes it possible for

i %E = Whitaker Gyro Division of Telecomputing Corp. to

‘;;?f. ‘p; ﬁ ::_EE:E test simultaneously all operating characteristics with

—_——— = only one firing of the gyro.

r-_-_.:z’_:_:: = Five channels of a Honeywell 906 Series Visicorder

e = are used in the test for uncaging time and gimbal drift. In this simple bench set-up, the 906 Visicorder is at right.
E__é — For the uncaging time study, a squib 15 fired to Between it and the control panel is the Scorshy table on

..':—'—:‘t__:n_'-a § release the gvro’s spring motor. One trace indicates which the gyro is mounted, ready for test.

:!_‘Egg ' squib firing (A). When the gyro attains correct speed

rl‘-r—_,:_;"': g Visicarder and record (and uncaged condition) a switch closes to record lower speed without stopping the record, The resulting
— — shown %3 actual size. another trace (B). Between these traces, a 400 cps traces are easy to compare and gimbal drift is
— % trace is a convenient time reference (C). measured immediately.

£ ":f_: -z The gyro is mounted on a Scorsby table set to Four different models of the Honeywell Visicorder

'-_:'-_—*'?—_;-_‘ =111 deflect the unit 7'4 degrees from the perpendicular oscillograph provide immediate readout of analog
e 2= about two axes. Potentiometers sensing the gyro's de- data from DC to 5,000 cps, with 8, 14, 24 and 36
cf__: ) 9 % | flection are directly connected to galvos which meas- channel capacity. Prices are as low as $1845 for a
—— i % ] ure the position of the gyro gimbals as the unit is 6-channel system with grid lines and built-in timer
:_1::_':___' ) ﬁ E ;—-a-_n_:_': _ rotated on the fixture. The potentiometer outputs (Model 1406). Call vour Industrial Sales Office soon
____‘_':- ,2- % Zi= | trace individual sine waves on the record (D) which for a demonstration of how the world’s most versatile
= - are easily compared to a zero trace (E) to indicate oscillograph can save you time and money in
5 — (& h‘j e gimbal drift. data acquisition.
—— é The records shown here in two parts are actually Ask, also, for your free copy of the 36-page Visi-
—_— one continuous record. Immediately after the un- corder Applications Manual, an engineering guide
— — L caging time test, the record drive was switched to packed with problem-solving suggestions.

e S et 1
"--I__: — i VR AR .i. -"-f"""' - - . flivcarien EF Funer o
—_— F ity "—. ' e e e - P A A v et IS 31
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| I ‘-5;_ The record at left was made at a speed of 257 per second, Heiland Division, Minneapolis-Honeywell
| :_—i;.‘: The record above is a .m:r.ra.1‘1".1*1u.:z.’ﬁs:u't1 r::fr{fr record npee.:f 5200 East Evans Avenue
i g :TE was changed to 1" per second without interruptling Denver 22, Colorado
= =| the test sequence.
| et 3 — |
| J E = |
e Honeywell
- I :_'_;
| | Ef'-f:_' HONEYWELL INTERNATIONAL 0ne we
{ = Sales and Sevvice offices in all principal cities of the world, Maunfactur-
| — g 1w Unired States, United Kiugdom, Canada, Netherlands, Germany, ‘
' = France, Japan. H | Qudwstiial Produicts- M
HREITWELL
| | =
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e o —
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412L Strengthens Air Defense By
Integrating Airspace Management

Rapid coordination of all phases of military
airspace management is a major problem of air
defense., This simulated operations room depicts
the heart of the Air Force's 412L Air Weapons
Control System—a single, semi-automatic elec-
tronic complex which coordinates radar stations,
data processing and display centers and weapons
hases into a unified network.

Within seconds, 412L will provide the wvital
detection and tracking data to human decision
makers. Precious time will be gained since compu-

HEAVY MILITARY ELECTRONICS DEPARTMENT

DEFENMSE ELECTRONICS DIVISION = SYRACUSE, NEW YORK

NPT STISANT

tations leading up to the final decisions will be
done automatically, In addition, 412L is a highly
flexible system designed for use throughout the
Free World. It will operate in mobile as well as
fixed environments.

Currently going into prototype produetion,
4121, has already anticipated technological ad-
vances. And, importantly, new equipment can be
integrated into this versatile Air Weapons Con-
trol System in the future, assuring a complex
which will remain combat-ready for many years.

170-05

Progress [s Our Most Imporfant Product

/ GENERAL @3 ELECTRIC




Just a twist of a pen knife when your shims are made of LAMINUM®
and you have a perfect fit—right on the assembly line. No
machining. No grinding. No counting. No stacking. No miking.
No costly stand-by equipment.

LAMINUM 1s the registered trade name for laminated shim stock
that looks and acts like solid metal. Plastic or metallic bonded,

the laminations p-e-e-1 off easily to give you a perfect fit—right

to a thousandth—right on the job.

Custom-made to your own blueprint specifications—in any
quantity—shims of LAMINUM are produced exactly for your job.
In brass. .. mild steel. .. stainless . .. aluminum . . . lamina-
tions of .002” or .003”. You name it! You specify it! You have it!

Find out how LAMINUM can save you time and money on your
assemblies. Just write for revised SHIM DESIGN FOLDER No. 4
for complete, up-to-the-minute engineering data.

AMINU.

®

THE LAMINATED SHIM COMPANY, INC.
West Coast Sales and Service = 600 Sixteenth St., Oakland, Calif.

Home Office and Plant = 5104 Union St., Glenbrook, Conn.
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BTR Elastomeric Mountings
provide engineered
protection for:

Missile Components
—shipping container mountings
protect warheads, nose cones, re-
entry vehicles, engines, boosters
and missile sections for such mis-
siles as Polaris, Honest John, Atlas,
Sergeant, Bullpup, Sparrow, La-
Crosse, Pershing.

Complete Missiles
—mountings are used with both
top and end-opening containers for
such missiles as Hawk, LaCrosss,
Falcon.

ICBM’s—special mount-
ings are used in support cradles
of transport vehicles for such mis-
siles as Titan and Minuteman.

another
aavance
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reliable handling for the nation’s missile arsenal

A missile has no tactical value until it reaches its launching site in reliable condition.

Safeguarding missile reliability during the shipping/handling phase is the special job of
Lord BTR® Mountings. A major advance in vibration/shock/noise control, these elastomeric
mountings are used in more critical missile suspension applications than any other type
protection.

Lord developed its BTR Mountings to meet the specific requirements of missile handling.
Here are the results. Broad temperature range protection from - 65" to +165°F. (hence the
BTR name). Damping to limit resonant transmissibility to 4 or less. Superior endurance.
Oil/ozone resistance. All this in a high-strength, one-piece, easily installed mounting.

To get information on this and other advances in vibration/shock/noise control that can
give your project greater reliability, contact the nearest Lord Field Engineering Office or the

Home Office, Erie, Pa.
FIELD ENGINEERING OFFICES

ATLANTA, GEORGIA - CEdar 7.9247 LOS ANGELES, CAL, - HOllywood 4-7593
BOSTON, MASS - HAncock 6-9135 MEW YORM, l'é.l Y. {:Eramu.; at':};z]
CHICAGO, ILL. - Michigan 26010 New York Laty - yant 9-

LORD MANUFACTURING COMPANY « ERIE, PA. | i flverte 1 3309 Paramus, N, J, - Dlamond 3.5333
DAYTOM, OHIO - BAldwin 4-035] PHILADELPHIA, PA, - PEnnypacker 5-3559
DETROIT, MICH. - Dlamand 1. 4340 SAN FRANCISCO, CAL. - EXbrook 7-6280
EANSAS CITY, MO. - WEstport 10138 WINTER PARK, FLA. - Midway /-5501

“In Canada — Railway & Power Engineenng Corporation Limited™



Cubic MOPTAR—key to jet age collision avoidance

MOPTAR requires unly this
miniature t::uuh}mudul' in each
participating aircraft,

! ll.-'-'._,_ _r."l:rr.‘:' T r_:"'
s -"h} l|,.-r-| :

Using onlv stationary antennas, with no moving parts, a single Cubic MOPTAR
L]l]llrlil station (like the ones already in operation) can be expanded to provide

J-dimensional position data on as manv as 400 aircraft. The expanded svstem
can provide terminal and enroute surveillance, positive aircraft identification,
conflict prediction, and navigation data. To avoid collisions, MOPTAR space-time
mmformation would be |1|tum e 1|]'-. and continuously 1}1:}:.{'%'1”] andl l]i.:lll:'nti;iL
comflict data transmitted to the aircraft involved. MOPTAR, combining Cubic
precision DME ( Distance Measuring Equipment) and AME (Angle Measuring
Equipment), was developed for the United States Air Force and the Federal
Aviation Agencv. For more information, write Dept. AW-104, Cubic Corporation,
San Diego 11, California.

P
EMPLOYMENT OPPORTUNITIES - C l I 1 C

Many challenging Space-Age projects
al Culvic mcile anguirics froi EG H F{:] EAT] D H

4'1||_u'rrr1.|4'r'r|r R ITRE & dnel sciontisty.

SAN DIEGO 11, CALIFORNIA

GOLDEN YEAR OF THE GOLDEN WINGS

Naval Aviation, now on its Golden Anniversary, rates a special salute for the
might it has created in defense of our country. For the last 18 of Naval Avi-
ation’s 50 years, Sikorsky Aircraft has designed and manufactured helicopters
for a multitude of Naval missions. Today’s newest Navy Sikorsky helicopter is
the amphibious twin-turbine HSS-2, a fully integrated anti-submarine weapons
system . . . another example of our Navy's half century of pioneering in the air.

UNITED AIRCRAFT CORPORATION

IKORSKY AIRCRAFT DIVISION

Stratford, Connecticut
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SPAGE SI.EI]TH 2500 MILES IIP'

Tl Icé Into space, the more
vital becomes delalled analysis thnthm
environment. A prime capability of Aerolab i1s the pro-
duction of low-cost, advanced space probes like the famed
ARGO D-8 rockets used in NASA's Project NERV., These multi-

stage vehicles are the first to measure the nuclear radiation in the

Van Allen Belts and to determine its effects upon living organisms.

A subsidiary of Ryan Aeronautical Company, Aerolab’s science-
engineering team has complete capabilities for the design and
development of specialized space probes — including vehicle,
instrumentation payload, recovery and
ey data analysis. Working closely with NASA,
the Armed Forces and industry leaders,
Aeroclab continues to achieve breakthroughs
in many areas of space technology. Aerolab
Development Company, Pasadena, California,
subsidiary of Ryan Aeronautical Company.

THE PROBLEM SOLVERS

RYAN

PEesCy BN
AEROLAB

. Ryan Aerolab Offers Challenging Opportunities o Engineers

precision
“blucket”
for

flight
propulsion

<GS Typical of the blades,

buckets, vanes and other jet
engine components produced by
Utica Drop Forge & Tool Division
of Kelsey-Hayes, is this “blucket”
—a combination blade-bucket
produced for the General Electric
CJ-805-23 engine.

A pioneer subcontractor in
superalloy components for jet
propulsion, Utica is in tune with
the present. . . exploring the future.
For further information, write

Utica Drop Forge & Tool Division,
Kelsey-Hayes Co., Utica 4, N. Y.

KELSEY
HAYES
COMIEANYY

Aulomotive, Aviation and Agricultural Parls
Hand Tools for Industry and Home

OPERATIONAL PLAN TS Délroit, Jockion
and Romulus, Afehigan; Los Angeles,
Californta; Philade phia, Pennsyivanias
Springfield, Oklo; Roekford, ITlinois: Neio
Hartford and Utlca, New York: Davenport, Towa;
Windsar and Woodstack, Ontario, Canada.
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BFG fabric tread tires run cooler, last longer

BFG fume panel with pressure sealing zipper gives easy access

B.F.Goodrich helps make the JetStar
a small-field, all-weather performer

All-weather capability of the new Lockheed JetStar
gets an assist from proven BFG pneumatic De-Icers,
which equip the leading edges of wing and tail sur-
faces. The BFG system was chosen for its light
weight and simplicity. An electronic timer activates
the solenoid in the distributor valve which then
pulsates the De-Icer with turbine bleed air.

Ability of the JetStar to operate from small helds,
of less than 5000 feet, demands dependability on
the runway, Here BFG disk brakes and wheels, of

the same type used on big passenger airliners,
provide fast, chatter-free stops. A thermally bal-
anced brake design assures constant high torque
throughout the hife of the hining. And many of the
JetStars will roll on BFG fabric-tread jet tires.
BFG-engineered products contribute to the de-
pendability of every U.S. commercial aircraft
operating today. For complete information check
with B.F. Goodrich Aviation Products, a division of

The B.F.Goodrich Company, Dept. AW-4 A, Akron, Ohio.

S

QT aviation products

EDITORIAL

The First Decisions

President Kennedy's defense budget message (see p.
26) provides a clear blueprint of the first round of deci-
sions taken by the new Administration m the Pentagon
and some sharp portents of its future policy in reshaping
the military establishment. The most important aspect
of this message is not the nearly $2-billion increase in
major weapon system development programed or the
relatively minor cutbacks recommended. [t hes m the
simple fact that the message contains basic decisions
made on the basis of nccessarily swift but nevertheless
thorough analysis of what had become an increasingly
shapeless and ‘directionless situation where major deci-
sions were made bv dntt and indecision rather than
positive, calculated action.

The application of decision and positive direction to
the military program should be welcomed not only by
the defense industry but by ev ery American citizen ‘who
pavs taxes and expects an ﬂ-:h:qnah: defense of his
nation and principles. Any group of executives, whether
they be in government or private business, who make
decisions and chart a forward course will inevitably gen-
crate a normal percentage of bad decisions and bloopers.
They will also inevitably incur the wrath of those whose
pet |:m]t:¢.t5 are rr:]LctLd and whose cconomic toes are
pinched.

Major sigmificance of this budget message s the
action to put 220 more ICBMs in operational launch
sitecs by the end of 1964 than had been previously pro-
gramed. This indicates, better than any quibbling over
semantics, that a missile gap of major significance was
developing and that firm positive action can still be
taken to reduce its perils. When an increase of this
magnitude i our deterrent power is possible through
more vigorous program stimulation, it becomes crystal
clear that despite earlier protestations that all possible
energy was being addressed to this problem, this Was
not the case, and the opportunity for more effective
action only awaited executive direction of sufficient vigor
backed by fund increases.

The increase in the Minuteman and Polaris programs,
plus continuation of the air-launched Skybolt, will con-
centrate the entire U.S. deterrent force on the suc-
cessful operation of ballistic missiles 1 the critical
period from 1963 onward. Never in the entire history
of this nation has its future ever depended so heavily
on a single basic type of weapon. Despite the dispersal
of its launching pads in hardened land sites, underseas
and in the air, the ballistic missile will become the
sole source of Soviet concern for the next decade. This
will place an unprecedented premium on the develop-
ment of an effective ballistic missile defense system.
For success in this defensive areca would make it possible
to achieve a military checkmate in a single technical
Move,

Admittedly, the ballistic missile defense problem
looms as formidable, The doubts of U. S, scientists on an
early solution m this country are reflected i the decision
to postpone production of the Nike Zeus system and
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the somewhat thin funding of longer range anti-ICBM
studies. Based on our own progress, or lack of it in this
field, the current U. S. defense policy is gambling on a
similar deficiency in the Soviet defense system for at least
another decade. This gamble may be based on what look
now to be excellent odds, but it i1s nevertheless a gamble,
As such, it could fail with disastrous results,

It appears that considerably more cffort should be
spent developing some additional new types of delivery
systems for multi-megaton warheads during this period,
it for no other reason than the fact that the Soviets will
be permitted to concentrate their technical resources on
the decisive possibilities of a missile defense system 1if we
lack any other delivery methods. We are not inclined to
get too excited about the scaling down of the B-70
bomber program, as proposed in thc Kennedy detense
budget. Time, compounded by prior indecision, is begin-
ning to catch up with this once promising technical step
forward. The slippage of its first possible operational date
to the late 1960s dilutes much of its original attractive
ness as an alternate delivery svstem to [CBMs.

We are inclined to shed a larger tear for the wiping
out of the aircraft nuclear 1:!1{]]111'!'41{“1 program as a far
too early abandonment of what is still a revolubionary and
promising line of development for a whole family of
airborne vehicles.

The budget makes no mention of the increasing
fatigne problems bemg encountered by Strategic An
Command with its heavily loaded B-52 feet due to con-
ditions encountered during refucling operations and high
gross weight takeoffs, although these problems rase
serious questions as to how long this fleet will remain
cffective even 1if armed with Skvbolts. Although vaguc
mention 15 made of stucies proposed for a new type of
bomber aimed at functioning in the environment of a
U.S.-USSR ICBM capability and Dyna-Soar is getting a
significant funding boost, we suspect that this manned
vehicle gap mav become critical during the decade ahead
unless more vigorous thought and action is apphed.

Certainly the budget increases aimed at more effective
limited war capability are long overdue. Although these
mcreases are relatively small compared with the ICBMI
boosts, they show firm determination to proceed in these
long neglected areas and activate a2 number of significant
projects for the future, such as the $45 million for the
tri-service STOL hghter ana $172 million for mcreased
jet-powered airlift.

The action to begin the thomy but long overdue task
ol closing down military bases and installations no longer
necessary to support the changing technical pattern of
defense should be welcomed by tm.p.h ers regardless of
the impact on specific local economics.

The decisions in the new defense budget message arc
but the first in a pattern that will unfold during the next
vear, Theyv arc certain to stir bitter debate in Congress.
and we can expect Kennedy Administration officials to
be unusually articulate in their defense.

—Robert Hotz
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Carbunznhnn he-:;ause of taulty al:nmphs_re cantrgl during héat
treatment, Surface carburization—indicated by dark layer—
resulis when bolt 5 heat treated in high carbon atmosphere
after threads are ralled,

severe carburization on thread cresis !:Ied:ause, when thréads
were rolled after healt treatment, & heavy layer of carbon was
pushed up into the crests,

Decarburization because of improper atmosphere control during
heat treatment. A low-carbon atmosphere will produce a de-
carburization band along the entire thread profile,

Decarbiunzation an thread crasts because of decarburized bar
stock, A 0054n. layer of decarburization on the raw slock can
create 014 in. of decarburization on the thread crests aftor

thread rofling.

bt

Carburization and Decarburization:

Either can cut a bolt's fatigue life in half!

Too frequently, carbon content on the surface of a bolt is
ignored—Dby both user and maker. Yet to neglect this problem
15, very simply, to court disaster.

Carbon—and carbon alone—gives steel its hardness after
heat treatment. Thus the carbon content of a bolt is extremely
impaortant,

Carburization occurs chiefly when a high carbon atmos-
phere comes in contact with the bolt during heat treatment,
The result i1s a hard surface laver of carbon which increases
the notch sensitivity of the threads and of the head to
shank fllet. An added danger is the greater susceptibility to
hydrogen embrittlement,

On the other hand, when steel 1s heated above a certain
temperature in a carbon-poor atmosphere, the carbon content
of the surface is depleted. How serious is this decarburization?
A reduction in surface carbon of as little as 1/10 of 1", can
reduce the fatigue life to as low as 1/3 of its original value.

NOW! Thelirstauthoritative study on carburizationand decarburization
in aerospace fasteners! Essential reading for avery user of high-
strength bolts, this new SPS illustrated report presents for the first
time a detailled analysis of the nature and effects of carburization and
decarburization and sets forth procedures necessary to detect and
eliminate these twin dangers. Far your copy, stimply write STANDARD
PRESSED STEEL CO.— manufacturer of precision threaded fasteners
and allied products in many metals, including titanium and beryllium.
Request Report 464, AIRCRAFT/MISSILE DIVISION, SPS, JENKIN-
TOWN 3, PENNSYLVANIA « SANTA ANA, CALIFORNIA,

Carburization and decarburization are not uncommon, Bolt
manufacturers must be unfailingly vigilant to prevent their
occurrence. At SPS the maintenance of an absolutely neutral
atmosphere during heat treatment is fundamental. Moreover,
for critical bolts SPS removes metal to eliminate surface
decarburization and other defects found in the raw material.
Attempts to achieve this by carbon restoration treatments in
critical bolts will not be successful.

SPS has adopted a method of detecting carburization and
decarburization which it uses to check all high-strength fas-
teners. Microexamination is not always enough. The SPS pro-
cedure provides for checking the bolt surface by microhard-
ness testing with a diamond pyramid indenter to which a load
of 200 g 15 uniformly apphed,

How stringent are SPS requirements? Decarburization is
considerad to exist when hardness is more than 25 VHN
(approximately Rc 2 points) less than the average cross
sectional hardness.

where reliability replaces probability

Atlanta, Ga. « Dallas, Tex. » San Diego, Calif. « San Leandro, Calif, « Seattle, Wash. » Tuckahos, M.Y. « Wichita, Kans.
IN EUROPE: Elektro-Metall Export G.m.b.H., Dusseldorf, West Germany

WHO'S WHERE

In the Front Office

Fred H. Rohr, pr{:s.i{l::nt of Rohr Awrcraft
Corp.. Chula Vista, Calif., succeeding J. .
Rheim, resigned for reasons of health, Mlr.
Rolir continues as board chairman  and
chicf exeentive officer,

August W. Compton, president, Legh
IFisher  Associates, Inc., San  Francisco,
Calif., succeeding Leigh Fisher, who will
continue to handle special projects for the
firmn,

Jack Kuhner, wvice president-admnustes
tion, Hoffman Electronics Corp., Los An
ecles, Calif,, and H. Edward White, dirce
tor-industrial relations, Capt. Will 1. Ball
(USN, ret), succeeds Mr, Kuliner as gen
eral manager of the Military Products Divie
sion, Marvin G. Whituey succeeds Capt
Bull as director of operations for the Seni-
conductor Division,  Also:  Theodore S,
Hoftman, dircctor of operations, Evanston,
Nl., facility of Semiconductor Division, suc
ceeding Joseph S. McGee, now director of
hnance at the Diasion's EI Monte, Calif,
facility.

Jack Sinder, vice president and assistant
general manager, Polv Industries, Pacoima,
Calif,

J. Rav Gilmer, vice president-marketing
Varo, Ine. Garland, Tex,

Charles R. Speers, vice presudent i charge
of a newly ereated Trafhe Administration
and Development  Department,  American
Airlines, Inc,

Edwin F. Beacham, vice president-opera-
tions, Connector Division, Viking Indus.
tries, Inc., Canoga Park, Calif.

Leke R. Smuth, exeentive vice president
and general manager. Potter & Brumfield,
Division of American Machine & Foundry
Co.., Princeton. Ind., suceceding H. L.
Huntsinger, resigned :

Fdmund M. Velten, vice president-pro-
duction, The Bervllinm (:m]:l Reading, Pa.

Charles P. Bellican, vice president-plans
and programing, The Decker Corp., Bala
Cynwyd, Pa.

Bernard B. Smvth, assistant vice presi-
dent, General Atomic [Dwvision, General
Dynamics Corp.. San Diego, Calif., with
offices in W ashington, 1D C.

Col. Aldro lulhar-:l chief of the Test
and I'"Aperinu-inr:mun Division, Federal Avia-
tion Ageney's Burcau of Rescarch and De.
velopment, with headguarters at Atlantic
City, N, |

Dr. Charles H. Townes will hecome Pro.
vost of the Massachusctts Institute of
Tethnology m the fall. At present Dr,
Townes 18 on leave from his post as Pro
fessor of Physics at Colombia  University
and 15 serving as vice president and direc
tor of rescarch for the Institnte of De-
fense "um]uu Washington, D). C.

Maj. Gen. Alan Bennett will become
Dircctor of "uI.]tutUldﬂt,u, Engmeering, Air
Mateniel Command, Wright-Patterson AFB,
Ohio. Brig. Gen, Richard W. Fellows will
be the Htpnt:. Director.

William W, Drake, Jr., corporate treas
urer, and Robert T. Jensen, assistant secre-
tary and gencral counsel, Aeraspace Corp.,
I] Hu;unih Calif. Mr. Drake continues as
vice president-administration.

(Continued on page 101)
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' INDUSTRY OBSERVER

» [F'our companies studying reactor in-flight test svstem (RIFTS) were sched-

uled to brief National Aeronautics and Epu:t: Administration Apr. 1. Studies
—to recommend the best reactor fight-test approach, facihities needed and

program ¢conomics—were conducted bv Lockheed and Martin under con-
tract and by Douglas and Convair with their own funds.

> Navy is studving a variety of non-acoustic means for detecting submarines
in its Cutwater program. The project covers infrared, electromagnetic and
other approaches.

> Source sclection board 15 L‘anLrul to take six to eight weeks to o iluate
the seven bids ru.um:l on the Project Relav active TE.‘pL!!‘f.[' communications
satellite (AW Mar. 27, p. 25). The NASA satellite will have all solid state

clectromics except f[lr transmitter power tubes,

» Avionics industry is expected to propose a number of wavs of applving
recently developed technology to the small war capability now being empha-
sized I:w the Defense Department. Efforts by industry and Wright Air Devel-
upnmnt Division laboratories to interest Tactical Air Command in new
avionic technology previously has been stvmied by TAC’s lack of funds.

» NATO requirement BMR-3, specifving minimum and desired performance
for a VTOL strike fighter to replace the Fiat G.91, is being circulated in
SHAPE for comment. SHAPE is expected to ask for proposals next month.
with the possibilitv that a contract will be awarded before the end of the
vear.  Major rnntmdt.n are the Hawker P.1127, Fiat G.95 and FFokker-

Republic team’s variable sweep proposal.

» First live firing of a USAI™-Martin Titan I from the Silo Launch Test
“acility at Vi andenbe rz AFB, due within a tew weeks, will involve a dummy
second stage filled with water and will go for only a short range. Onerational
Titan T will not be fired from inside silos. The SLTF tests with Titan 1 are
to determine how Titan 11, which will be fired from holes, will perform.

» Strengthening of the comical portion ef the Convair Atlas D boosters for
the "'n.ll,rl;nn program requires nse of 0L041-in. thick steel instead of the
0.011-in. thickness used for other D models. Thicker steel also 1s used for
Atlas boosters i the Midas and Samos programs.

P Grumman has made more than 20 test flights with the contact .l|1.1|ﬂg
displav in its AZF avionics aircraft. Display features television presentation
of simulated terrain and clouds, with the airplane flight path indicated by a

superimposed “highwav” marked with lines for pitch commands, plus lnﬂt-
cating shapes for other commands. Verv few discrepancies have heen

n:pﬂrtm:l but early tests indicate the need for a brighter picture tube with
a non-reflective face to improve quality and lr:g:hlllh of the presentation,

> Bristol Siddeley BS.33 engine being developed for VTOL applications
solves the problem of thrust proportioning for takeoff and cruise flight by
nsing plenum chamber burning ot the bvpass air to increase hfting thrust
during the VTOL phase. No afterburning is used for high speed flight,
but some work is aimed toward atterburning in the split-nozzle “tronsers”
exhaunst section to improve thrust control.

™ Air Force Ballistic Missile Division has asked Martin to study possible
use of the Lockheed Agena B stage with Titan 11 to launch military space
pavloads.

> Wright Air Development Division 15 supporting industry studv of the
effects of radiation weapons in the atmosphere and space. The studv i
expected to be completed by the middle of this vear.

P All research and development firings of the USAF-Convair Atlas ' model
will be made from Vandenberz AFB, rather than Cape Canaveral, Fla. The
F model will be stored in silos and raised by elevator, and no Atlas silos are
planned at Cape Canaveral.
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Atmospheric Skin Diver. . .1980 Style

Dnuble-u.'al!ud honevcomb panels of HayNEs alloy No. 25 may
form the “skin’" of a rocket-propelled space glider, predicts a major
aircraft company. Already successfully tested, these panels are
designed to withstand the terrific temperatures generated as the
olider dives back into the earth's atmosphere.

To safeguard the plane’s 30 passengers and crew from this blazing
re-entry heat, its whole skin, except for leading edges and tail surfaces,
will be made of the HaynEs alloy No. 25 panels. Beneath these, a
laver of thermal insulation. And liquid circulating through inner walls
and airframe will lose excess heat to water to be expended as steam.

Research indicates that a *'skin” of this basic type 1s highly
practical. And it seems certain that many other tough, heat- and
erosion-resistant Haynes alloys—some already proved at

2000 deg. F. and above—will also be aboard.

Whether investment- or sand-cast, rolled, wrought, vacuum
melted or air melted, there's a Hayngs high-temperature alloy

to meet your needs.

Address inquiries to Haynes Stellite Company, 270 Park Avenue, New York 17, N. Y.

Engineers discusa double-wall test section of
space-plane skin with a honeycomb surface
panel made of HayNes alloy No. 25, designed

to withstand intense heat of re-entry.

ALLOY S

HAYNES STELLITE COMPANY

Division of Union Carbide Corporation

Kokomo, Indiana

“Haynes" and “Union Carbide™ are registered trade-marks of Union Carbide Corporation
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Balanced Space Effort
Endorsed by Kennedy

U. S.-Soviet Bilateral

Manned Bomber Flap

AVIATION WEEK, April 3, 1961

- Washington Roundup

President Kennedy finally has addressed himself directly to the tug-of-war between
the military services—chicfly the Air Force—and the National Aeronautics and Space
Administration over space missions and dollars.  There is consolation for both sides
in what he has to sav.

On Mar. 9, Chairman Overton Brooks of the House space committee wrote to
the President expressing concern over the “quasi-public fashion™ in which military use
of space was being promoted and over the imphcation that the executive branch was
contemplating “a radical change in our national space policy” that would accentuate
military space “at the expense of civilian and peaceful uses.” Last week, the White
House agreed to let Brooks release the President’s reply, dated Mar, 23.

“It is not now nor has it ever been my intention to snbordinate the activities of
INASA| to those of the Department of Defense,” he said. Contrary to the view of
his predecessor, President Kennedy said he believes ““that there are legitimate missions in
space for which the milifary services should assume responsibility.” But he said there
ar¢ “major missions, such as the scientihe unmanned and manned exploration of
space and the application of space technology to the conduct of peaceful activities,
which should be carried forward by the civilian space agencv,”

The President said the national space council will no longer be “just a box on
an orgamizational chart,” and said he will relv on Viee President Lyndon Johnson, the
council, the congressional committees, and private industry for a strong ¢ivil program.

UL §. airline officials were given a closed-door briefing last week by Civil Aeronautics
Board on its step-by-step program for negotiating with Soviet Russia for a reciprocal
exchange of operating rights on the New York-Moscow route.

The meeting followed State Department’s second bid for the route since President
Rennedy took ofhice. Russia did not respond to the first note, handed to the Soviet
embassy here Feb. 21, although it was generally known that the embassy was under
instructions from the Kremlin to sound out congressional opinion on the proposed
ronte.

U.S, still is not eager for a negotiating session, but for the first time since the
New York-Moscow question was broached in 1958, the government has at least solidified
its approach. Proposals will be based on a simple New York-Moscow route, with tight
provisions for schedule frequenev and trafhic capacity. Pan American, which was
granted the route by CAB right after World War 11, would negotiate technical details
with the Soviét airline, Aeroflot, once the governments reached general agreement.

The agreement will not follow the pattern of the Bermuda agreement, since Russia
i1s not a member of either the International Air Transport Assn. or the International Civil
Avnation Organization.

Latest Pentagon management decision to be held under extremely tight internal
security is consolidation of direction of geodetic survey and mapping. Announcement
of the decision was duc late last week. Defense Secretary Robert McNamara, prodded
by the House Government Information Subcommittee over his inquiry into protection
of security information, said he will try to ensure “the Fullest possible flow” of releasable
mfonmation,

But he said “true sccurity information must be protected to the maximum
extent possible.” He is applving the same yardstick to management decisions until he
15 ready to talk about them.

Biggest fight over President Kennedy's proposal to cut the B-70 Mach 3 bomber
back to a development project may come inside the Air Force rather than on Capitol
Hill. Congress—partly because contracting for a full weapon system would have been
spread through so many states—may press for more than the White House wants.

But within the Air Force, manned bomber advocates already were storming
Secretary Eugene Zuckert's office last week to protest. Zuckert is expected to support
the McNamara-Kennedy decision. The President did not ask for anv increase in B-52
or B-38 strength, further shattering the hopes of those who see a need for manned
bombers.

A small glimmer of hope remained in the President’s words that a B-52 “or suc-
cessor bomber” equipped with Skybolt might be as useful as a B-70, and in his state-
ment that “We should also explore the possibility of developing a manned bomber
svstem specifically designed to operate in an environment in which both sides have
large ICBM forces."”

The similarity between the President’s lack of enthusiasm for the B-70, nuclear
aircraft program, Missileer-Eagle combination and the liquid-fueled Atlas and Titan
and the views of President Eisenhower did not go unnoticed.

—~Washington Staff
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Defense budget request increased $1.954 billion;
Polaris emphasized, B-70 cut back, ANP canceled.

By Larry Booda

Washington—FPresident John F. Kennedy last week placed sharply increased
emphasis on solid propellant ballistic missile delivery of nuclear weapons
and accelerated preparation for handling non-nuclear limited wars in asking
Congress for §1.954 billion in additional new obligational authority over the
FFiscal Year 1962 Lisenhower budget request.

The President further emphasized the shift from aircraft to missiles by

curtailing the B-70 Nlach 3 bomber
e also canceled or reduced a number of

svstem to a flving prototype.

program from a complete weapon

other programs, including development of nuclear aircraft engines.

Major recipient of the new money
will be the Navy's Polaris fleet Ix Mlistic
missile weapon svstem, which is sched-
uled to receive an additional $1,340.8
million. Air Foree's  silo-launched
Minuteman  mtercontinental  ballistic
missile will receive S96 million more
and Skvbolt air-launched ballistic mis-
stle program will receive 550 million,

A total of S$581.9 mallion is car
marked for hmated war rescarch, pro-
curement of weapons and transport and
personnel imcrcases aimed at nercasing
linnted war capability.

President cennedy  coupled s
budget recommmendations with a state-
ment which said: “Our arms will never
be used to strike the hrst blow . . . We
must offset whatever advantage  this
Iy appear to hand an aggressor by so
mcreasing the capability of our forces
to rc‘:;::nnd swiftly and effectively to any
AEETCSSIVE move as to comvince  anv
would-he agaressor that such a move-

ment would be too futile and costly
to undertake.”

Deterrent Concept

In referring to deterrence of  delib-
crate nuclear attack, he said, . . . This
deterrence does not depend upon a
simple comparison of missiles on hand
before an attack. It has been publicly
acknowledged for several vears that this
nation has not led the woeld in missile
strength . But what we have and
must continue to have 15 the ability to
survive a first blow and respond with
devastating power.  This  deterrent
power E]E]]L‘l‘ll:‘]":. not onlv on the number
of our missiles and bombers, but on
their state of readiness, their ability to
survive attack and the fesibility and
sureness with which we ecan control
them.”

Mr. KL'!'I:!'IEI_'I}' recognized that arms
must be subject to ultimate civilian

e —

Revised Defense Budget Suﬁimary

{Milliens of Dallars) |

FY 1960
Artuol

1. Eisenhower hudgul (FY 1942 budget
document). . 40,627.9

A, Effect of actions t-:llrln prior fo
1,20/'61 and underastimate.
B. FY 1961 supplomentals proposed
for later transmission *
2. Adjusted budget 1,20/61
C. Efect of achons taken afler
1/20 &1 Vo accelerate FY 19417
1. Adjusted budge! with acceleralions . .
D. Efect of President Kennody's
budge! mestage . . .
4, Budge! proposed by Preésiden! Ken-
nady. ... 40,627.9

40,627.9

40,627.9

MNew Obligational Autharily

FY 1941 | FY 1962 FY 1960 FY 1961 | FY 1947
Estimate Estimale Aetual Estimate Estimaie

41,3081 41.840.3 41,2148 41,500.0 @ 42,9100

41,3711 | 41,8403 41,7148 42,2614 | 43,145.0

41,3711 | 41.840.3 | 41,2148 42,4735 43,1500

ian.an.l 43.794.3 41,2148 | 42,300.0 43,800.0

Mot Expondituras |

F43.4° 190.0°

63.0 18.0 45.0

214.1 5.0

1.954.0 . | 24,5 | 650.0

! Underestimalte of rale of expendilure of funds.

and stimulate the recovéry.

| Underestimate of Relired Pay (515.0) and Constellation fire damoge ($48.0),

! Acceleration of approved procurement and construction aclions in arder 1o strengthen the military forces

e
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command and control. To that end
he committed more funds to building a
communicabions system which, 1 as
short a time as possible, would cnable
the President to learmm that an attack
1> on its wav and then order appropn-
ate action.

On the subject of less than all-out
war, Mr. Kennedy said: “The strength
and deplovment of our forees in com-
bination with those of our allies should
be sufhiciently powerful and mobile to
prevent the steady crosion of the Free
World through limited wars; and it is
this role that should constitute the
]'.'rIl'l'l'I:.IT'iu H'i]‘ﬁ!ﬂﬂ l]f OUT OVCTSCAS FHTLL"-r
.« Our objective now is to increase
our ability to conhne our response to
non-nuclear weapons, and to lessen the
incentive for anv himited aggression by
making clear what our response will
L:Lf_rmaphhh

Increases requested in programs actu-
allv: amount to S2.704 Dbillion. 'This
amount would be reduced by 750 nul-
lion resulting from recommended can-
cellations and curtailments and Ty
transfers from capital funds of military
activities which operate at a profit, Of
the new funds asked, S650 million
would be spent in Fiscal 1962,

Project Cancellations

Sningﬁ would come from the follow-
g actions:
l%ﬂ Alf-Martin  Titan Il1, storable
liquid-fucled 1CBM  fired from silos,
would be reduced from 14 to 12 squad-
rons at a saving of $100 million. Re-
msnning request for all Titans for Fiscal
1962 would be 51,0548 million.
© Phascout of USAF-Bocing B-47 -
cdinm bomber wings, delaved last sum-
mier to maintain an alert after the col-
lapse of the summit mectings, would
ht accclerated at a saving of 534.7
million.
e USAF-Northrop Snark interconti-
nental craise missile, now based onlyv at
Presque Isle, Me., would be phased
out, saving 56,9 mullion.
¢ USAF-North American B-70, which
lad previously been cut back to an
atrframe  prototvpe svstem during  the
Eisenhower  Administration and  then
was mereased last vear to a1 2-plane
weapon svstem program after intense
political pressure had been  exerted,
now would be cut agun to four plancs,
limited to airframe engines and bomb-
ing navigation '-'l.‘-tL':II‘I'-n Saving would
he $138 million, leaving 5216 million
in the fiscal 1962 budget request -
stead of $354 mullion.
e Nuclear-powered aircraft would be
taken from Air IPoree cognizance and
given completely to the Atomie l*,n-
crgy Commission. USAF had asked 53
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Kennedy Stresses Solid Rockets, Limited War Forces

million for Fiscal 1962. This request
would be elimmated. AEC requested
$33 million for research funds plus
52 millien for operating expenses.
There is doubt if this sum will enable
work on both General Electric’s direct
cvele engine approach and the Pratt &
Whitneyv indireet evele. The program
has been the subject of controversy and
changes in status over a period of 10
Ht'.lr"-.

e Navy's Eagle-Missileer air defense sys-
tem would be canceled completely,
The Douglas Missileer aircraft, which
wias not funded i the Eisenhowes
budget, would have carried the long-
range Bendix Fagle air-to-air missile.
The saving by canccling Eagle would
be $57.7 million. [L.lglu also was con-
sidered for use in a Boeing-Bendix air
defense concept called Project Aeric.
Thas would have used modificd Boeing
KC-135 tankers as flving radar stations
carrving scarch and attack radar and
acting as airhorne command centers
that could hre up to 24 Eagles cach.
The aireraft would have been ground-
based, would have had a >-min. reac-
tion time, and would have heen able to
operate with the Sage air defense con-
trol svstem or independently, remain-
ing on station for as long as 11 hr. The
President said “no alternative use” for
[Cagle 15 in prospeet now.

e Installation of the WNavy-Lockheed
Polaris on the nuclear-powered cruiser
Lonz Beach would be canceled at a
saving of 557.7 million. Mr. Kennedy
said the money would be better spent
on the far less vulnerable Polaris sub-
MArines.

An additional saving is claimed by
transfer of funds from such activities
as the Military Air Transport Service
and the Military Sea Transport Service
which charges users for the service and
show a proht.

The President’s actions indicate that
he beheves there 15 a massile gap n
reference to the Communist bloc capa-
hility, but not necessanlv an over-all
deterrent gap. The increase in ballistic
missile funds 15 aimed at having an ad-
ditional 202 of them available b 1964,
Of this total, there would be 160
Polarises, two thirds of which could be
on station at anv given hme., This 13
not considered enongh missiles to close
the gap at that nnw but suthcient
ﬁtrL'ngth in bomber delivery capability
would be available.

It 15 estimated that there will be
1,300 missiles available by 1965 and
1,750 missiles by 1966, unless present
gmh are altered. This would consist of
474 Polarses under a 29-submarine
program; 1,000 Minutemans, and the
remainder Titan IT's. By that time it is
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Proposed Changes—FY 1962 Defense Budget
New Obligational Authority

(Millions of Daollars)

Program Proposed
Adjustments
Strategic  Systems
FOMNE. o oimm me v ey s e o R S R AN e 51,340.8
DOREOURERRRRIY. 1o om0 0 56 S0 5 R B e A G S A 1 96.0
Skyvbolt | 50.0
Increased grunnd alert force and bomb alarms. .. ....... T 44.6
VRIS s vocv i vimgirn b mag I — e~ (0.0
Backup control of air defense mtt:-r#.,l:'pt:‘-rh E B A o e Lt 23.0
Improved command and control of strategic detervent. .. ......... 16.4
Rescarch, including penctration aids, Dyvna-Soar, Advent, Defender,
EXAEOUEIET D UEIEEE wn 00 0 m 000 g A B, 9 e T kT . 226.0
Limited YWar
Fxpanded research on non-nuclear weapons. .. ..o s on ., 122.0
Additiona]l BARSHOTE BICTUIE. ¢ ¢ vorv 3t omte ot b i st s 50 it 172.2
Additional amphibious transport of new type. W 39.7
Navy ship rchabilitation and modemization. .. ... .............. 5.4
Procurement of new weapons, ammunition, ete. ... .............. 230.0
Development of advanced tactical fighter. .......... ... .....00, : 45.0
Modihcation of F-105 tactical Aghber_ ... ... .o iiiiirerrinsns 246
Increase in personne] strenpth. .. .....0r i risa s s s : 39.0
Incromie i SCHIERE B0 o v o b0 om e ani e ae 8 bR s AN A 5 25.9
Increased readiness training, Army and Air Foree. . ... ... ........ (5.3
Cancellations and Reductions
Elimination of two Titan Il squadrons. . ... ..nvvivivnciivnnnnn, — 101.1)
Accelerated phaseout of B-47 bomber wings. ... ... ... ... ..., — 347
Phascout of Snark operational missile. . . — 6.9
Beduttion dm Bryl) PrOBEIIN. « o vv s mrsme s pove sy mrh son b nee s —138.0
Change in status of aireraft nuclear propolsion work, ... ... ..... .. — 33.0
Cancellation of Fagle missile. w0 S s — 57.7
Cancellation of Polaris installation on Lung il s , — 517
Transter from working capital funds (MATS, MSTS, ete.). ... ..o —320.0
Total inercase in request NOA........... 51,954.0

planned that Atlas and Titan | would
be removed from service because of high
cost in keeping them ready for firing.

The Polaris program, alreadv one of
top priority, was accelerated soon after
the President took office when he or-
dered more rapid construction of hve
submarines. The total number of subs
authorized at that time was 19. Now
the goal has been increased by 10, By
1963 1t 1s planned to construct them at
the rate of one per month. All 29 are
expected to be operational by 1965, two
years earlier than under the present
building rate of five per vear.

Duu:]npmcnl of the Polaris missile
also will be accelerated. The present
operational Polaris has a range of 1,200
mi. In order to save on procurement on
the 1,500-mi. A2 version and get the
2,300-mi1. A3 a vear earhier, the Presi-
dent recommended concentrated effort
on the A3,

“This longer range missile with 1m-
proved ]:mnc'tmhnn capability  will
areatly enhance the operational flexi-
I:uhh of the Polaris force and reduce
its exposure to shore-based anti-sub-

marine warfare measures,” the President

said.

Of the $1.34 billion in new funds

for Polanis, 5270 million will be spent
in 1962. Additional crew requirements
will neeessitate the addition of 3,000
men at a cost of $15 million. Additional
funds are also provided to allow more
crew training and practice firings,

The mobile version of the Minute-
man [CBM, which is intended for de-

lovment aboard railroad trains, will be
I:f.']ﬂ' in a rescarch and development
status. Three of the planned mobile
squacdrons will be canceled and three
squadrons added to the fxed version,
which will be fired from silos. Each
fixed squadron has 30 missiles.

Minuteman production capacity will
be doubled. There will be no second
source as such because there is already
a wide representation among contrac-
tors in the program who can increase
or diversify their efforts. Some of the
$96 million will go into design changes
to improve reliability, E_,uldlm::: accu-
racy, range, and re-entry abilitv so these
El'l.'EII'I"E‘E can be incorporated carlier than
pmmmh planned.

The Eisenhower request for Minute-
man was $5917.8 million. The new
figure will be $1,013.5 million. Morc
missiles will be made available for prac-
tice hrings, which—as in the case of the
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flizht vehicle.

industry proposals.

with little USAF aid,

Project Slam Contract Negotiated

Dallas, Tex.—Sharp increase in level of USAF participation in development of
the nuclear ramjet-powered supersonic low-altitude missile program, Project Slam,
wits indicated when it began negotiating a continuing study contract, estimated at
S1 million, with Chance Vought here last week.

Contract ealls for Chance Vounght to provide aerothermodynamic data in support
of the Lawrence Laboratory’'s Pluto ramjet powerplant project, covering a period
of a vear. Data will be aimed at providing Lawrence Laboratory and Marquardt
Corp. with information including parameters for design of suitable engine air inlets
and other components suitable for a flight engine.

Contract anmowncement was made here by William Weitzen, deputy assistant for
development, staff of the seeretary of the Air Force. Sources associated with the
nroject emphasized that stadies did not entail design of an airfrome to be used for a
such a design decision would have to await further research and
development to further prove the feasibility of the Pluto program.
a decision is made to proceed on an airframe design, USAF probably would invite
Importance of the contract is that it gives Chance Vonght o
favored position in event of such a competition, Aviation Week was told.

Chance Vought won the study comtract in competition with North American
Aviation and Convair on the basis of evalvation of proposals submitted by the three
hrms. at the end of February, to Wright Air
Svstems Planning Office of Directorate of Advanced Syvstems Technology.

Prior study by the firm has been carried out largely on a companv-funded basis,
The new contract increases the funding “many, many times™
over previous levels, an Air Force source reported.

When and if

L“I.L|u'|‘a-l1.}ult Division's Advanced

Polaris—should  provide more  opera-
tional data sooner.

The 1,000-mi.-range Skvholt missile,
designed to provide a stand-off capa-
bilitv for the Bocing B-32 bomber, has
heen funded for "-r*:ﬁ milhon. No new
funding had been provided i the
Iisenhower hudget.

Additional funds for an airborne alert
wonld be used to increase the 15-min.
cround alert force from one-third of
the estimated 1,500 bombers to one-
hialf.  Replenishment spares will be
purchased to enable the establishment
of an airhorne alert of onc-cighth of
the force. An increase of 2,000 per-
somnel 15 mcluded.

The Nidas mfrared carly waming
satellite, intended as a means of spot-
ting [CBNI's shortly after thev arc
nmched, would reccive an additional
SO0 million  under  the proposed
changes, making a total of 5201 mil-
liom. A small ]:nn:hlm of the money
will zo to establish homb alarm svstems
ot ﬁJ]Ihtu: Missile Farly Warning sta-
tions, The alrm would indicate
whether a communication Eailure be-
tween the station and command head-
quarters was due to a bomb attack.

'or continental air defense, commu-
micatioms  improvements  will  involve
523 million.

Army's Nike Zeus anti-missile mis-
sile defense svstem will be funded for
5255 milhon for research and develop-
ment—no change from the Eisenhower
request—hbut no money will be prov icded
for production items. Recent testimony
in Congress by Annv  officials  has
strongly urged the limited production
of inng lead time items. IFunding for
this probably will await suceessful dem-
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omstration of the svstem against ballis-
i mmssiles over the Pacihe Missile
Range.

A |1L!{L1“L of 5226 milhon additional
was asked by the President for a variety
of rescarch and development items such
a5 penetration aids, the USAF-Boeing
Dvna-Soar boost glide orbital vehicle,
Armv's Advent commumeations satel-
lite, the Defender anti-ICBM  study
program, the USAI-Lockheed Dis-
coverer  recoverable E;l]]h[]]L‘ satelhte,
and others. Onginal budget requests
ncluded 51 mmllion  for  Acrospace
Plane, 520 mulhon for Discoverer, S70
million for Dvna-Soar, S10 million for
the Blue Scout rocket family, 57 mil-
lion for the USATF-North American
X-13, 512 million for the Saint inspec-
tion satellite, $3 million for recoverable
baosters, and 5276 million for the
USAF-Lockheed Samos recomnaissance
satelhite.

In the linited war arca there will be
concentration  of research on  non-
nuclear weapons,  Additional amount
requested s 5122 million.

For aithft modemization S172.2 mil-
lon extra would be added to the S141
million requested in the Eisenhower
budget, making a total of 5313.2 mil-
]iml The breakdown of the aircraft pur-
chase 1s 30 Boeing C-135s costing 5117
million, already nrn:l{:ri.'r.l: 09 [.[]E‘]{htl{.‘{]
C-130Es, of which 30 are in the Fiscal
1961 program, 23 of which have been
added by President Kennedy to the Fis-
cal 1962 budget, and 26 C-130Es which
onginallv were intended to be C-150Bs.

”'IL first C-135 is due in June and
the whole order by earlv summer of
1962. Ten C-135s were financed by
the reprograming of Fiscal 1960 funds,

and 20 from  lascal 1962 funds.

OF the C-130Es, 30 are earmarked
for MATS., Of these, 34 will be
hnanced through Iscal 1962 funds
and 16 from Fiscal 1961 funds. The
first of these aircraft will be delivered
in March of 1962 and the halance
March of 1963.

Whether the remaming 49 C-130Es
will be assigned to MATS or the Tac-
tical Air Command, or perhaps any
future combination of the Strategic
Army Corps and TAC has not been de-
cided.

A new bvpe of amphibious transport
requested by Mr, Kennedy (see p. 27)
is deseribed as an LPD, which would
have a Hat deck for carrving cargo heli-
copters nsed for ferrving materiel from
ships to shore. The Navv already has
.LPHs which are used for assault heli-
copter operations.

Navy was given more funds for ship
and aircraft maintenance and overhaul,
Manv Navy aircraft had been stored be-
cause of a shortage of overhaul funds.

Largest limited war item 15 in new
weapons and ammumtion—=5%230 mil-
lion. No breakdown of spending was
indicated by Mr. Kennedv, although
most of the money will go to the Army,
which has recently stated its require-
ments in this area as S1 hillion.

Development funds for an advanced
tactical fighter, or TIFX, will account
for S45 million. This jointservice short
takeoft and landing aircraft will also
be capable of operations from an air-
craft carrier, It will replace the pro-
poscd Fagle-Missileer for Navy use.

Madification of the USAF Republic
F-105 tactical ighter to give it the ahil-
itv to operate from small fields in ad-
vanced arcas and carrv and fire non-
nuclear weapons will cost $24.6 million.
This would include use of a more pow-
crful engine or JATO for takeoft, an
arresting svstem for landing, and modi-
heation of the fre-control svstem for
firing rockets and other conventional
WEAPONS.

Modest ncreases o personnel are
included—5.000  for  the Army  and
3.000 for the Marine Corps. Readiness
tramimg for Armv and Air Foree units
accounts for S65.3 million.

Umbaugh Contract

FFairchild Engine & Airplane Co, and
Umbangh Aircraft Corp. are seeking to
scttle the future of manufacture of the
Umbaugh U-18 autogiro by Fairchild.
Termination is possible of a contract
under which Fairchild produced hve
prototype U-18s, but the equities of each
must be negotiated.

An active certthcation program is un-
der way at Hagerstown, Md., but Federal
Aviation Agency pilots have not yet
flown the ship.
I
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Congress Favorable to Budget Changes

Washington—Congress last week ap-
peared inclined to accept President
Kennedy's new defense program with-
out substantial change—with the pos-
sible exception of his proposal to reduce
the B-70 Mach 3 bomber program by
$138 million in Fiscal 1962.

The January budget message of
former President Eisenhower included
5358 million for this program which
has strong congressional support,
particularly in the Senate. Last vear,
Congress increased funding for it from
575 million to $365 million against the
Administration’s recommendation.

There 15 also scattered congressional
support for additional funds to move
the Nike Zeus anti-missile missile into
production; to proceed with the con-
struction of a “fly early” aireratt nuclear
propulsion program; and to modernize
the ground forces more extensively than
proposed by the President.

he President’s decision to close 73
bases and installations, domestic as well
as foreign, will probably be the most
dificult for Congress as a whole to
swallow. The direct mmpact on many
small communities will be great. The
extent of congressional ﬂppnsitinn wl]
hinge on steps taken by the Adminis-
tration to case hardships, as promised
bv the President.

Congressional
House Speaker Sam Raybumn (D.-Tex.),
Senate Majority Leader Mike Mansficld
(D. Hnnt} Chairman Richard Russell
(D.-Ca.) of Senate Armed Services
Committee, and Chairman Carl Vinson

Ling-Vought Merger

Electronics and Chance Vought Corp.
last week tentatively approved a merger
based on a stock-debenture exchange.
Approval of stockholders of both compa-
nies will be sought in June.

Fred O, Detweiler, Chance Vought
president, was moved up to chairman by
the board last week and, in effect, out
of the new company. Gifford K. John-
son, former executive vice president, was
named president and chief executive ofh-
cer, will become president of the merged
company.

Robert McCulloch, now Ling-Temco
chairman, will become chairman of the
new company, and James J. Ling chair-
man of the executive committee.

Chance Vought stockholders would
receive g 943.50 debenture for each
share of stock which would bear 5%
interest and carry warrants for purchase
of common stock of the new company.
A comversion feature also will be in-
cluded.

leaders — including

.

Dallas, Tex.—Boards of Ling-Temco |
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(D.-Ga.) of House Armed Services
Committee—readily gave “general” en-
dorsement to the President’s program.
Sen. Stwart Symington (D.-Mo.),
former secretary of the Air Foree and
Pl’f]h;lhh the harshest congressional
critic of Eisenhower defense policies,
told Aviarion Week that his present
inclination is to support the Kennedy
program “as is.”" He commented that
“evervthing considered, [ believe that
the new budget for the military s
sound and constructive and proves that
the President rt:ulgm.ru the LUI'lLlIt]ﬂIl'-
we face todav in the nuclear space age.”

House Reaction

Rep. George Mahon  (D.-Tex.),
chairman of the House appropriations
subcommittee on the armed services,
which will make the frst decisions on
Fiscal 1962 defense funds, told Avia-
tioN WEEK:

“I was generally impressed with the
President’s program, It faces up to hard
questions—for example on the aircraft
nuclear propulsion program. 1 think
it was a correct decision”—to reduce the
programs under way at both General
Electric Co. and the Pratt & Whitney
Division of United Aircraft Corp. to a
rescarch level, “The increase in the Po-
laris program is highly desirable. T wish
there were more for Armv moderniza-
Hon. I am concerned over the reduction
in the B-70—but 1 shall keep an open
mind until I hear the testmony. An in-
crease in the degree of readiness of our
bomber forces 15 good.

“1 expect industry lobbyists to be
verv active, and anticipate some contro-
versy, But [ think the tendency of Con-
oress in connection with the defense
program will be to give the new leader-
ship the opportunity to lead.”

Rep. Melvin Price (D.-Ill) who, as
chairman of the research and (].L"'I.'L‘].{:IF-
ment subcommittee of the Joint Con-
aressional Atomic Energy Committeg,
fias been the major '-:-P[]]-.E"-H'LI'[I on Capi-
tol Hill for the aircraft nuclear prt}pul-
sion program, appeared resigned in his
comment on the President's action:

“In view of the large expenditures to
date, and the further expenditures re-
quired to achieve nuclear flight, I can
understand the President’'s decision 1n
relation to other competing demands
for funds. 1 hope however that the
President’s message will not set a prece-
dmt for other atomic energy projects .

“I have pointed out many times HLIT
we could have had nuclear aircraft in
flight todav if it !mf.l not been for the
‘on again, off again’ system of misman-
agement by the Defense Department
and its scientific advisers. 1 can see the
same approach creeping into the man-
agement of other defense projects and

the Rover nuclear rocket program . . .

General Electric termed the Presi-
dent’s statements that the achievement
:1f mulitarily lmfnl nuclear flight is still
“verv remote” and that it would cost
at least 1 billion to achieve first ex-
perimental flight as “in distinct con-
tradiction to the imformation we have
suppliecd to the government.” GE
stated that it has submitted a proposal
to pecform the frst experimental 1!1“'-}:[
in 1963 for less than *:_-1"“[] million, in—
cluding the fabrication of the necessary
powerplants, the modihcation of the
B-52 airframe, the construction of the
necessary facilities, and flight operation
for two years.

The Convair Division of General
Dynamics Corp. protested that the
President’s decision to order no more
B-58 supersonic bombers, as well as
curtailment of the B-70 program,
“poses several grave national problems.”

5-15 Satellite

5-15 gamma ray astronomy satellite is de-
signed to sample energy and distribution of
gamma radiation in a 300-700-mi. orbit,
The 82-1b. National Aeronautics and Space
Administration satellite is built around a
telescope, the lens of which is at the top.
Scheduled for Juno II launching soon,
the package is designed to go into a con-
trolled 10-rpm. tumble to scan radiation
from earth and space. Lens 15 flanked by
infrared sun and carth sensors. Lower por-
tion of the 44-in. structurc houses tape re-
corder, electronics and 12 nickel cadmiom
batteries. Command antenna operates on
138 me., and tracking beacon on 108 me.
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Propulsion Key to NASA Budget Increase

By Edward H. Koleum

Washington—President Kennedy has
asked Congress to add 5125.7 million
to the Fiscal 1962 National Aeronautics
and Space Admimistrabion budget, with
92% of the increasc allotted to acceler-
ate  the Saturn, Centaur, F-1  and
Rover propulsion programs.

The Kennedv budget requests S1.-
235,300,000 in new obligational au-
thoritv for NASA, 11.3% maore than
the %1,119,630.000 asked earlier this
vear by the Eisenhower Admimistra-
tion. Spending cstimates total 51.05
hillion, an increase of SS5 million over
the previous Administration’s budget.

The changes reflect a hrm Wiate
House decision to spend more money
for propulsion programs under way
rather than to develop new large
hooster concepts in solid, liquid and
nuclear engine technology. The new
budget shows no interest in accelerat-
ing the man-in-space cttort.

Effects of Revisions

Revisions in the program result
an increase of $99.7 million for re-
search and development, $19.3 million
for new facilities and %6.7 million for
780 new ecmploves, Saturn C-2 pro-
gram will get $71 million of the re-
search and construction funds, expected
to advance the operational date a vear
to 1966; S31.6 million will be added
for Centaur; 59.3 million for the I-1.
and $4 million for Rover.

The only non-propulsion increase

comes m an additional $1.2 mullion for
1530 new employes and $2.8 milhon to
accelerate materials, structures, stabil-
ity and control studies of supersonic
fransports.

President Kennedy  eliminated  an
Eisenhower  Administration  provision
which anticipated 510 nullion i indus-
trv  contributions to development of
communications satellite systems. This
action has no cfftet on the pace of the
commmunications satellite program, but
postpones commercial participation n
the funding during the development
phase.

The new budget is noteworthy for
some of its omissions, The decision to
keep Apollo in the study phase 1s an
obvious White House compromse
made to obtamn more booster money,
because NASA had told Congress car-
lier that it is not satished with the
529.5 million requested for the multi-
man spacecraft (AW Mar. . p. 24).

Justification is that no Apollo hard-
ware contract will be awarded in IFiscal
1962 because the extra funds available
should be spent largely on boosters
“which are the items most nceded
now,”  according  to  Administrator
James E. Webb, The decision not to
frecze the Apollo design on the basis
of three study contracts due next
month means work on the project
the coming 14 months will consist of
mission analysis and research on heat-
ing, materials and loads.

Also surprising is the decision to con-
centrate the added funds on launch

National Aeronautics and Space Administration
Revised Fiscal 1962 Budget Requests

New Obligational Authority

Previous New Adjustment

Research and development, . .. .. S 820,819,000 S 919,539,000 § 99,720,000
Salarics and expenses. .. ........ 189.586.000 196,686,000 I".n.ffj{LlH]'ll
Construction of facilities. .. ... .. 00,825,000 119.075.000 19,250,000
Totals 0., S1,119.630.000 $1,235,300,000 $125,670.000
Number of emploves. .. .. i Irf < v 18,122 780

Proposed Research and Development Changes

Previous New Adjustment
Support of NASA pl'.lnt. g R et 8 743100000 S 77110000 S 2,500,000
Commumnications satellites ... .. 44,600,000 44,600,000 10,000,000
Launch operations development. .. . .. 9,500,000 1,500,000 —8,000,000
Liguid propulsion 68,700,000 78,020,000 9,320,000
Nuclear svstems 24,000,000 25,000,000 4,000,000
Cenfaur ............ .. 20,800,000 36,400 (00 25 600,000
b a1 14 | C168.160,000 223,160,000 56,000,000

" Previous R&D request included contingeney fund of 510 million for lannching
of industry-developed communication satellites und assumed that industry would
repay NASA. NASA now does not anticipate industry participation this vear, so the
S10-million figure is no longer considered as anticipated revenue.
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viehicles  already  under  development.
enhirely excluding money for new con-
cepts discussed by industry at a con-
gressional  heanng  last month (AW
Mar. 20, p. 30). As a result of the
Learings, a hill has been introduced by
Bep. Victor L. Antuso (D-N. Y.) to
appropriate 530 million to NASA to be
used exclusively for large solid rocket
hooster research.

Closing the Gap

Wehb said President Kennedy's high
wmterest in the cvilian space program
15 mdicated by his agreement to in-
crease the NASA budget “at a time
when money s hard to come bv”
[le said the White House and NASA
recognize the U.S. “is in a stern chase
m space” with Russia in terms  of
booster capabilities and the hard judg-
ment was made that the programs
accelerated will give this country “a
further capacity to close the gap.”

The 571 million added to the Saturn
C-2 program includes 556 million for
accelerated development of the Rocket-
dvne J-2 hvdrogen-oxvgen engine. Clus-
ter of four 200,000-1b, thrust J-2 en-
rines will power the S-11 second-stage
for the second generation Saturn. With
it, the vehicle 1s to be able to put
45.000 Ib. m an carth orbat. Remamder
of the added C-2 monev includes S11
million to initiate construction of the
Complex 37 launch pad at the Atlantic
Missile Range, and 54 million for con-
struction of a second static test stand
at Marshall Space Flight Center,

Viehicle contractor for the four-¢n-
gine S-11 stage will be selected later this
vear following a bidders’ conference at
Marshall in May or June.

Centaur Accelerated

Addition of $31.6 million to the
Centaur program includes $25.6 mil-
lion for vehicle development and 56
million to modify ANTR Complex 56-B
to accommodate this vehicle. NASA
was given complete responsibility for
constructing the Iaunch complex m an
action which gave the Air Force com-
plete responsibility for construction of
Agena Complexes 13 and 14, As a
result of juggling this responsibility,
55 million for Agena pads was deleted
from the NASA budget and S6 million
was added as the Air Force contribu-
tion for the Centaur pad.

Current estimates for the Centaur
program, which NASA Deputy Admin-
istrator Dr. TTugh L. Drvden said wall
aceclerate the program “by a number
of months.” now total $90.8 million,
imncluding the added Kennedy funds,
530.8 million in Eisenhower funds and
S15.6 million in TFiscal 1961 supple-
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mental funds, plus the orginal $12.8
million launch complex budgcet.

The Kennedy budget adds $6.7 mil-
lion in salares and expenses to increase
the number of emploves by 780 to
15,122. Most of the new emploves,
460, will go to MNarshall to support
Saturn acccleration. Research centers,
probably Langlev and Ames, will be
mcercased by 180 emploves to advance
the  supersomic  transport  program.
Other increases will go to headquarters,
32: Goddard Space Flight Center, 70;
Western Operabions Ofhice, 20, and
the NASA-Atomic Energy Commssion
nuclear propulsion ofhce, 18.

Increase of 54 million in the Rover
program brings to $17.5 million the
amount NASA plans to spend in fiscal
1962 for research on turbopumps and
nozzles.

AEC was allotted another 55 mil-
ion for Rover to be used for reactor
development and tests,

The NASA budget changes werc
made after two weeks of review and
two lengthy discussions between Presi-
dent Kennedv, Viee President Lyndon
Johnson, Budget Director David L
Bell, Dr. Jerome Wiesner, the Presi-
dent's science adviser, Webb, Dr. Dry-
den and Dr. Robert C. Seamans, r.,
NASA associate administrator.

The budget review added 59.32 mil-
liom to the -1 program to keep the
single-chamber,  1.5-million-1b.  thrust
cngine on schedule. Total includes 59
million directlv marked for engine de-
velopment to assure a 1965 fight test,
and the remainder is for purchase of
hguid oxvgen tank trarlers.

Deleted from the budget, mo addi-
tion to the S8 million for Agena launch
facilitics, was 5700,000 for an animal
enclosure at Ames Rescarch  Center
(AW Mar, 27, p. 27), and §1.05 mil-
lion for Relav communications satellite
ground mstrumentation,

Existing ground facilities will be used
for the Relav program as a result of a
shift in satellite frequencies (AN Mar,
b pe 320

Decision to postpone industrv parti-
cipation 1 the communications sat-
tellite program came in order to retain
complete development control i the
government,  Webb  said  further he
doesn’t think 1t fair to ask mdustrv to
assume risks at this time, since a deci-
sion has not been made on whether
the eventual commmercial communica-
tions satellite will be passive or active,
or will orbit at low or high altitude.

The new budget gives NASA a
foundation for procceding with au-
thorization heanngs in Congress. Series

of hearings on the broad Eisenhower

Admimistration program  were  con-

ducted by the House Committee on
Science and Astronautics, but no money

justihcations were made pending  the

White [House-NASA review.
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‘Canadair CF-104 Prepared for RCAF Delivery

First in an order of 200 Canadair, Ltd., CF-104 supersonic strike-reconnaissance aircraft
rolled out of the General Dynamics Canadian subsidiary's plant last week. First prodne-
tion plane and a second aireraft scheduled for completion in May will be flight tested by
plane’s designer, Lockheed Aircraft Corp, Burbank, Calif., Division, The Mach 2-plus
hghter, powered by a General Electric J79 turbojet producing 15,000 1b. of thrust with
atterbumer, will enter service with RCAF No. 1 Air Division.

Transport Costs Cause Losses

New York=\Wnteots i 1960 on jet
transport programs resulted m a 542.9-
million loss for Lockheed Aireraft Corp.
and $27.1 million for General Dyvnamics
{:::JT]]-

Lockheed reduced its net loss for
1960 to 542.9 million as a result of
second-half net income of 312.5 million,
The loss stemmed from a mid-vear de-
cision to write off S67.6 milhon after
taxes on transport aircraft programs.
Lockheed reported net camings  of
58.733.000 for 1959,

Lockheed sales totaled $1.332.289.-
000 m 1960, compared with $1,304 -
257.000 for the vear before. Backlog
wias 51.22 bhillion at the end of 1960:
it was 51.16 billion at the end of 19359,

Breakdown of Lockheed’'s 1960 sales:
® Missiles—S397,349.000.

e Satellites and spacecraft—5290.925 -
0010,

e Military and commercial shipbuilding
and repair—515,491.,000.

¢ Electronics end products—512,400 -
0010,

e Other new felds—53.317.000.

& Aircraft, spares and related services
sold to U. 8. government—5388.903.
000,

 [oreign government airplancs, spares
and technical services—5124.721.000,
e Commercial aircraft, spares and rc-
lated services—596,176,0010).

General Dyvnamies Corp.’s 1960 net
income before Convair 880 990 jet
transport program charges totaled 553.2
million, but net costs of the 880 /990

program amounted to 580.3 mullion,
which resulted in the 527.1-million
net loss. The corporation had net in-
come of 531,056,069 in 19359,

General  Dyvnamies” net sales  for
1960 totaled $1,957,748.715 compared
with 1939 net sales of S1.8511.871.3584,

Backlog of orders at the end of 1960
was 52,550 ballion; 1t was $2.555 hilhon
at the end of 1959,

General Dvnamics estimates that its
losscs before taxes on the commercial
jet transport program aggregated 5167 .-
194,000 at the end of 1960, compared
with an estimated loss of 553,565,000
accumulated at the end of 1959,

Another aircraft company reporting
1960 hnancial results  was  Curhiss-
Wright, which carned 510,031,167 on
sales of $270,591.689, compared with
1959 earnings of 514,302,558 on sales
aof 5329 1588.469.

T. Roland Berner, company chair-
man and president, said Curtiss-\Wright
has a net worth of 5204,219,903, sub-
stantial cash holdings and no funded
debt.

Chance Vought Corp.’s downwar
trend in sales and carmings has been
halted, company President Fred O). Det-
weller stated in a report to stockholders.

Last vear the company had net in-
come of 53,894,455, equal to $3.27
per common shares in comparison with
54,899,856 or $4.12 per common share
the previous vear. Sales last vear totaled
§213,884,.759 compared with 5254.-
(638,936 in 1959,
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Probe Finds Unexpected Strength
In Interplanetary Magnetic Field

Washington—Interplanctary niag-
netic field several times stronger than
anticipated was measured to 112,500-
mi. altitude by the Explorer X space
vehicle launched in a highlv elliptical
trajectorv Mar. 25 from the Atlantic
Missile Range.

The Delta-launched pavload trans-
mitted data about 60 hr., and it was
not known late last week whether the
78-Ib. package was in an clliptical earth
orbit or burned when it approached
the carth after its probe mission. Its
useful life ended after transmissions.

The pavload contained a rubidium
vapor magnetometer, two fluxgate mag-
netometers and a plasma  probe de-
signed to measure itensity and  dis-
tribution of interplanetarv magnetism,
and to determine how much solar radia-
tion 1s trapped by these magnetic ficlds.
Measurements will be nsed in planning
manned space flights and in studving
solar-earth plasma relationships.

Pioneer V probe launched a vear ago
aetected a steadv magnetic held inten-
sitv of about 0.0002 gaus in interplane-
tarv space. Prelimmary hndings from
Explorer X indicated a held several
times this tensity at altitudes above
36,000 mi., where earth’s ficld ends.

MNational Acronauties and Space Ad-
ministration  scientists  are  reducing
data to arrive at precise measurements
over the flight profile.

Explorer X was the fourth Delta
mitssion a1 Z-vehicle program and
had the most difficult trajectory becanse
rapid programing to a near-horizontal
attitude at a low altitude induced high
heat loads.

Iirst-stage burnout occurred at 37
naut. mi. WWhen the svstem was trav-
cling at 15,000 fps., temperatures of
1,500-2,000F were being experienced
on the pavload fairing. Fairing was
insulated with Teflon and withstood
the high loads.

Sccond-state burnout came at S0
naut. mi. and carried the package to a
velocity of 23,000 fps. The system
coasted to 90 naut. mi., when the third
stage ignited. Apogee was 112,500 mi.,
and perigee 110 ma.

Scientific instruments in the package
made these measurements:
® Magnetic field intensities ranging
from 0.01 to 7,000 gammas with the
rubidium vapor magnetometer devel-
oped by Vanan Associates. Instrument
uses the principle of measuring the
rate at which the rubidium 87 isotope
spins around its nuclens. A gamma s
0.0001 gaus. Earth's feld varies in in-
tensity from about 0.15 to 0.5 gaus.
® Solar plasma interactions, densitics
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and velocities, using a plasma  probe
developed by Massachusetts  Institute
of Technology (AW Mar, 20, p. 27).
¢ Direction of weak magnetic hfelds
ninging m intensities from 0.5 to 25
gammas, using two Auxgate magnetoms-
cters designed by WASA's  Goddard
Space Plight Center and built by
Schonstedt Engmecering Co.

Gaddard also built the pavload struc-
ture ane a sun aspect sensor.

Rubidium vapor magnetometer sim-
tlar to the one Hown in the Explorer
N package is planned for Ranger | and
[I planctary  spacecraft  development
fights., Backup pavload for the Ex-
plorer X, which has the designation
P-14, 15 avaulable but no decision has
been made on another flight.

Power for the electronics was pro-
vided by an 18-watt pack of 174 non-
magnetic silver zinc batteries developed
bv Yardney Electric Corp,

France, U.S. Agree On

Common Space Plan

Paris—=U. 5. and Irench space offi-
cials are agreed in principle on a com-
mon space program under which French
mstrumentation will be launched by
U. 5. rockets.

Four-pomt  agreement  between
I"rench ofhicials and NASA was signed
im Washington. The French were repre-
sented by Andre Pigamol, in charge of
I'rench scientific research, and Pierre
Auger, president, French space com-
mittee. The agreement outhines a fouar-
step program as follows:

French space committee will shortlv
submit to NASA a detailed program
covermg experuments m overy low wive
frequencies, Tuminosity levels and cer-
tain biological reactions—notably brain-
wave and muscle tone—rclative to space
flight. Instrumentation for such experi-
ments will be built by the French space
committee and mstalled. with NASA
cooperation, in NASA sounding rockets,
probablv  the Chance Vought-NASA
Scout.

Second pomnt of the agreement stip-

ulates that if the rocket-sounding expen-
ments are sahisfactory to hnta sicles,
then additional space experiments will
be undertaken using a U. S, satellite to
carry French mstrument pavioads.

Third pomt covers technical  as-
sistance which will be given by NASBA
toward establishment of a French rocket
launching site, Presumably, it will be
from this site—which will not be lo-
cated in the Sahara—that the Scout
shots will be made.

Fourth and final point of the U.S.-
I'rench agreement covers exchange of
mformation  and  techmicians,  The
I"rench, for example, expect shorthy to
send an mitial group of engineers to the
Umted States to work at NASA test
centers.

Fach country will Anance its own
part m the conumon program, and no
funds will be transferred from one side
to the other. No cost figures were given,
however, rench sources predicted the
first Franco-U. 8. satellite would go aloft
within two vears.

Borgward May Cancel
Kolibri I Development

Bremen—I'inancial  difhenlties  are
threatening the future of West Ger-
manv's first  post-war  helicopter, the
three-seat Kolibri 1 developed by auto-
mobile manufacturer Carl I'. W, Borg-
ward Gmbll.

Decision as to whether to continue
the project or cancel it completely s
expected by late April or earlv Mav,

Construction of the frst prototvpe
was begun in 1957 and flight trials got
under way 1 early 1959 (AW June 15,
1959, p. 105). Thus far, onlv two pro-
totvpes have been completed,

A Borgward spokesman  said  last
week that the question of further de-
velopment of the Kolibnn 1s one of a
number of decisions now under con-
sideration by the board of directors
following the Arm’s reorganization ear-
hier this vear,

720s Grounded For
Generator Fix

Awmerican Airlines and Lufthansa Ger-
man Airlines grounded their Boeing 720
fleets briefly last week to replace a new
a.c. generator component that was in-
terrupting the flow of power to flight and
engine instruments on the aircraft.

The component, a silicon diode recti-
fier built by Westinghouse, converts a
small amount of alternating current out-
put into direct current to excite magnetic
fields within the alternators. Largely be-
cause Federal Aviabion Agency had de-
creed that the four 720 alternators must
be wired in parallel, malfunctioning of
the diode resulted in a major power loss,

To remedy the prnh]l:-m., American
and Lufthansa are installing improved
diodes and linking the number four en-
gine alternator to an essential power dis-
tribution point, thus isolating it from
the other three ac. generators. Mean-
while, Westinghouse's Aerospace Equip-
ment Department has sent five engi-
neers to the Boeing plant at Renton,
Wash,, to find out what caused the
diode failures,
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USAF to Fund New ICBM Warning System

Highly sensitive orbit-go-around sur-
veillainee  system  using  infrared and
ultraviolet sensing for detection of
hostile ballistic missiles during  their
boost phase 1s being advanced by the
Air Force m an industrv competition
under Project Lofter.

I'ive 5-month system-study contracts
are ¢xpected to be awarded soon from
proposals under evaluation. First re-
ports under the system studies will be
presented to the Air Force two-and-a-
halt months after contract awards, in-
dicating a relatively high priority for
the project. From the five contenders,
a single contractor will be chosen to
develop  the required  detection  svs-
tem hardware under the research and
development phase,

Implemented under Advanced Re-
search Projects Agency order number
162-61, Lofter mav be developed as
an independent satellite  svstem  or
might possibly bring results which mav
be cranked into Project Bambi, under
which proposals now are being evalu-
ated for a ballistic missile boost inter-
cept svstem incorporating both detec-
tion and destruction capabilitics.

Project Lofter parallels Project Midas
—Air Rescarch and Development Com-
mand Ballistic Missile Division’s mis-
sile defense alarm infrared system now
m its early  development  stage—but
intends to extend Midas capability by
both infrared and ultraviolet refined
techniques for much greater detection
sensitivity, even to the extent of sensing
from orbit, under adverse conditions,
the exhaust blast from booster engines
developing less than 100,000 1b, thrust.
(Air Force Douglas Thor TRBM engine
develops about 150,000 1b. thrust.)

This capability of Lofter could ac-
commodate detection of hostile TRBM
launchings from nuclear-powered sub-
marines similar to the Polaris-carrying
type, or hrings from railway cars or
trucks of mobile, lightweight ICBMs
which, anticipating state-of-the art ac-
celeration, might require relatively low
thrust to boost very light, very high
vield nuclear warheads. '

Brichngs for Project Lofter were
held in mid-January at Wright Air
Development Division. Three sessions
covered component development; a
tourth c:nw:rr:g over-all system require-
ments and was presented by a repre-
sentative of the Ballistic Missile Divi-
sion, which will have management
responsibility  for the project, ap-
parently to be conducted as a BMD/
WADD inter-divisional effort.

More than 50 companies, all with
some experience in the field of infra-
red research and development, were
represented at the briefings by a total
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of more than 150 scientists, engineers,
or technicians, Apparently these in-
dustry segments will have access to a
report being prepared by the Univer-
sitv of Michigan, under contract from
the Air Force, collating all infrared
data available,

Infrared component development
for Project Lofter will have to be
within the state-of-the-art, with total
weight for infrared equipment not to
exceed 200 b, This state-of-the-urt
requirement does not necessarily mean
that existing components will have to
be used, because the development
phasc  undoubtedly will anticipate
rehinements reasonably in keeping with
what would then be “present-day”
capabilities. '

Rescarch  and  development  phase
firings for Project Lofter are scheduled
to be made over the Pacific Missile
Range in a north-south direction from
Vandenberg AFB or perhaps from Air
Force pads on Nawy's Pt. Arguello
facility. Assembly of prototype equip-
ment may be accomplished at Edwards
AFB as one alternative,

Fundamental  concept  underlving
missile  exhaust fAame sensing  from
space 15 that m any detection svstem,
if there is not a moving target indica-
tion, signal returns are wanted in the
several bands of the electromagnetic
spectrum, each band having its particu-
lar noise as well as in the atmosphere’s
“"windows.” The characteristic fre-
quency produces its own response in a

medium. On any specthe day, atmos-
phere and space conditions could be
conducive for infrared signals to get
through, whereas on another dav ultra-
violet signals might be detected.
scientists feel that the possibility exists
to operate mathematically off the two
tvpes of returns to increase the proba-
bility of detection. Both military plan-
ners and idustry researchers have for
sometime anticipated the stepped-up
need for improved detection techniques.
Individual studies have been, and arc
now being, conducted under funded
contracts from the military and with
company funds,

Ultraviolet scanning is an area of
keen interest in experiments anticipated
for future orbiting observatories to add
to the fund of relatively meager knowl-
cdge in spectral phenomena.,

Design of ultraviolet visible photom-
cters to sense and measure radiated
energy from missile exhaust at launch-
ing has been under consideration, as
well as similar equipment to spot a
missile during the re-entry phase,

The effect of space environment on
ultraviolet and infrared sensing equip-
ment will be a factor in efficiency of
detection, and the Air Force is project-
g research in this area to pinpoint
environmental effects at altitudes up to
approximately 25,000 mi.

At least two industry companies have
been intensively  pushing  rescarch
leading to development of precision in-
frared tracking systems,

Mercury-Redstone Tests Changes

Washington — Mercury - Redstone
booster svstem has successfully flown
an evaluation profile, testing anti-vibra-
tion modifications and completing one
of the two development flights con-
sidercd necessary before a manned bal-
hstic Hight can be attempted.

Final flight before manned launch
will be the seventh Little Joe test of
performance of the McDonnell Aircraft
Corp. capsule and escape svstem dur-
ing an abort at maximum dynamic
Erus?.urc (AW Mar. 27, p. 30). If the

ittle Joe launch, to be made by mid-
April, 15 successful, the manned Red-
stone flight could be attempted during
the following four weeks.

Third Mercury-Atlas flight mav be
made before the manned Redstone
flight, but its outcome probably will
not affect the Redstone schedule. The
next Atlas flight will be an injection
abort trajectory, in which an instru-
mented capsule will be lown on a
tangent with the orbital path but will
not go into orbit (AW Feb. 27, p. 26).

In the Redstone booster develop-

ment flight Mar. 24, an electrical filter
was installed in the attitude control
system to damp out signals caused by
vibrations. Analysis of the second Mer-
curv-Redstone  test showed that the
throttle apparently jammed open from
vibrations cansing high fuel consump-
tion and inadvertent operation of the
escape svstem. In addition to use of
the flter, the inner skin of the Red-
tone  instrument compartment was
covered with a vibration-reducing un-
dercoating,

Severe tilt angles were programed
into the antomatic control system, and
the controls ecffectively compensated
tor the errors. There was no booster-
capsule separation, since the flight was
aimed at booster evaluation, and the
svstem landed about 0.5 mi. from the
target point. Prohle was essentially the
same as planned on all subsequent Red-
stone flights: apogee was 115 mi. and
range 311 mi. Maximum velocity was
5,110 mph. Rocket performance was
telemetered from 65 points within the
launch vehicle.
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French Potez-Air Fouga P.840 is designed to carry from 16-24 passengers. Sccond prototype is currently being fabricated by Potez at its

\rgenteuil (Paris) factory. Plane is scheduled to be shown at the 24th International Air Show, Le Bourget, May 26-June 4.

Potez-Air Fouga P.840 Transport Readied for First Flight

Gross weight of P.840 light transport is 16,750 1b. Plane, being prepared for first ﬂl::hf at lnu!uu'r.:_ 5 |‘.|I_'}'I|'|n'.,’1'{‘-|:l by four Turbomeca
Astazon 11 hlrhnpmi:}, delivering 530 hp. each, and can carry a 5.300-1b. pavload at 300 mph., cruise speed (AW I'eh, 29, 1960, p. SU).
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Russians Deny Killing

. . .
Pilots in Space Failures

Moscow—Soviet scientists denied em-
phatically last weck that any Russian
astronauts have been killed in unsue
cesstul attempts to put them into orbit.
They said the first human into space
will be a Russian male, and hinted he
will go alone—not with a “copilot,”
as Western scientists have speculated.

Speaking at a press conference on the
second successful orbital flight and re-
covery of dog-carrving th]htLﬁ m 16
davs, E]melf_r I[J-]}._hlu VICE  Presi-
dent of the USSR Academy of Sciences,
said Western reports of fatal Taunch at-
tempts were “utter fabrications, en-
tirely and absolutelv unfounded.”

Another scientist indicated the first
manned Russian spaceeraft will carry
only one passenger, although the model
now apparently in proof testing weighs
about five tons, “"There will be 2 gT-L'.'H
deal of work for him to do.” the scien-
tists smid. “lhere will be a control
pancl. He won't have time for conver
sation or card-plaving.”

Topchiev said the first manned flight
will be orbital. “We don't [nrt:Lu]rlrl;
consider vertical or ballistic flight [to
be] interestifhg—or even [to bel spacc-
flight, in the trm sense,” he said.,

Om Mar. 25, Russia sent the 10.-
352 1b. Sputnik X, or Spaceship V, into
an orbit having a 153.49-mi. apogee, o
L11.67-mi. perigee, an orbital period
of 88423 min. and an inclination to
the equator of 64 deg. 54 min, It was
successfully rt'[muui on ground com-
mand after “several run]t:llmh " and
landed at a predetermined spot. the
Russians sad.

It carried a 13-1b. spotted brown fo-
male dog named Zvezdochka, plus mice,
guinca pigs, frogs, microbes, viruses,
fungi, dry sceds, onmion shoots and other
organisms and a solution of desoxvri-
bonucleie acid and various ferments.

Biologist Norair Sisakvan and V.
Parin, numhuuf the Academy of Medi-
cal Sciences, and others said  space
dogs have developed “highly refined”
changes in nuclear structure of cclls,
but said there 15 no evidence vet of ad-
verse offect on physiological functions,
[Examination of bone marrow of mice
sent into orbit shows that a number of
blood cells do not reproduce normally,
but it is not vet possible to sav whether
the blood-forming function of marrow
i5 II1I|EZI--iJTL£] they said.

Drv onion and Nigella seeds, planted
after a day’s flight in the satellite
launched last August, sprouted earlier
than control sceds used for com parison,
Sisakvan said. Viability of a radiation-
sensitive strain of the H.n I*ungum"n 504,
in terms of the number of surviving
spores and  developed colonies, was
found to be reduced 12 times compared
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with control samples, the Soviet biolo-
gist sad,

Flaps of human and rabbit skin re-
covered from orbit last August were re-
grafted onto volunteers or replaced m
cultures to ascertain viability, another
scientist smd. He did not sav what the
results were.

Chernushka, the dog orbited and re-
covered last Mar. 9, experienced a
change in pulse from 7090 beats per
minute to 240 beats per minute in the
first staze of descent, but her pulse
then  gradually  dropped  to 120-140,
Parin said.

NASA Bioscience Chief
Resigns in Protest

W naluugtﬂn—ﬂr. Clark Randt re-
signed  last week as  director of life
seiences  programs  for the National
Acronantics and Space Adnministrabion
in what was considered a protest against
Air Force and congressional charges that
the agency 1s mn]zlrn:'l“.nnhlmﬁ m its
hiomedical research programs.

Dr. Randt’s resignation also was con-
sidered a reaction to the lack of strong
backing within NASA for a dynamic
life sciences effort, He has spent the
past vear as the sole NASA spokesman
justifying the controversial entry of the
space agencey into an arca that formerly
was an exclusive military provinee (AW
Mar. 6, p. 27).

His last effort was testimony before
the House Committee on Science and
Astromantics in which he attempted
point by peint to demonstrate that
neither he nor NASA are trving to dupli-
cate or assume unsdiction over hife
sciences research being done by the
Defense Department (AW Mar, 27,
p. 27). Tlis resignation, submitted earl-
1er this vear, was to be effective follow-
ing his congressional presentation.

Dr. Randt is being replaced cffective
today by Air Force C‘{ﬂ Charles H.
Roadman, who has been sclected for
promotion to the rank of brnigadier gen-
cral.  Roadman’s appointment 15 ex-
pected to be temporary to avord the
appeiarance of an Air Force takeover of
the NASA bicastronautics program. He
had been Dr. Randt's special assistant
for acrospace medicine.

Dr. Randt will return to his Cleve-
land, Ohio, office as a research consult-
ant and mstructor in neurclogy.,

Charges of empire building, which
had been simmering under the surface
in the Air Force and crupted into the
open with a eritical report by Rep.
Emilio O, Daddario (D.-Conn.), were
dirccted against NASA rather than
against Dr, Randt, but Randt appar-
ently felt his identification with the
controversy impaired his further useful-
ness in gaining support for a strong life
sciences program,

News Digest

James L. Anast will resign soon as
director of Federal Aviation Agency's
Burcau of Rescarch and I"}Lulnpmul’r
to accept a posibion w ith an American
aviomes company in Furope,

NASA test pilot Joe Walker Aew the
X-15 rocket research aircraft to an un-
ofhcial record altitude of 165,000 ft.
over Edwards AFB Mar. 30. Burning
time for the 57,000 Ib. thrust engine
was 79 sec., giving the aircraft a near-
vertical climb. Maximum speed reached
on the flight was Mach 3.9, or 2,590
mph.

Douglas Aireraft Co. planned to lav
oft 1,350 Long Beach plant employes
late last week, cutting the work force to
5,700 as the DC-8 production rate is
reduced. Doueglas has delivered 123 of

the 159 DC-8s ordered.

Air Force Systems Command and Air
FForce qufht]h Command ofhcially be-
came thf: new names of Air Research
and Development Command and Air
Materiel Command Apr. 1, the st

step o a reorganization to be com-
pleted bv July 1 (AW Mar. 27, p. 22).

Preble Staver, assistant to the Lock-
heed  Aircraft Corp. vice president-
castern region, has taken a 90-day leave
to scrve as consultant to Federal Avia-
tiom Agencv Administrator N, . Halaby
on reorganization of the agenev's Office
of Public Affairs. Jack A, Gertz, present
chief of the public affairs office, plans
to return to industry shortly,

Neil E. Firestone has been appointed
eeneral manager of General Electrie's
Flight I’rn}}u]umn Division effective -
le.chlhh replacing |, B. Montgomery,
now with the Davstrom Corp. Fire-
stome formerly was general manager of
the company’s large jet engine depart-
ment,

USAF-Convair Atlas E fell short of
its 9.000-m1, goal in a flight over the
\tlantic Missile Range Mar. 24 when
the booster engines failed to separate
from the main body of the missile, ap-
parently due to human error.

Canadian Pratt & Whitney Y'174-P-
2 helicopter engine (PT-6) completed a
30-hr. test run at guaranteed rating and
underwent anti-icing tests at full k-
tarv requirements. The engine 15 used
by several contractors in proposals for
the Army Light Helicopter Obscrvation
competition (AW Mar. 13, p. 308).

Joseph S. Imirie, former Deputy As-
sistant Secretary of the Air Force, has
been ofhcially nominated by the Presi-
dent to be assistant wcr:‘t.m of the Air
Force tor materiel.
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AIR TRANSPORT

DME Use Urged to Break Traffic Contro

Operational advantages detailed by David Thomas
at FAA-industry meeting on mandatory requirement.

By David H. Hoffman

Washington—Widespread civil use of distance measuring equipment will
help rid the air traffic control system of bottlenecks and relieve present pres-

sure on pilots and controllers, according to David D,

Thomas, director of

the Federal Aviation Agency's Bureau of Air T'rafhe Management,

Defining operational advantages of DML before a conference of aireraft
operators and avionics manufacturers here, Thomas maintained that prompt
exploitation of the 380 U. S. navigation aids cquipped to offer distance
mformation would speed the flow of trafhe while FAA is expanding its
radar service and moving toward automation.

I"'AA called the conference to assess
aircraft operator response to the notice
that DME would be made mandatory
on all airline turbojcts. Most partics
attending, mcluding the Air T'ransport
Assn., agreed the proposal was sound.
But as the meeting adjoured, the time
when DME should become compulsory
was stil] at issue, Termingz 'AA's tenta-
tive Jan, 1, 1962, deadline “‘unreal-
istic,” arrlines generally favored a target
date at least a vear later.

According to Thomas, who presented
the pilot-controller viewpoint, DALE
wonld prove invaluable as a trathe con-
trol tool bv:

e Permitting a safe reduction in the
volume of amrspace needed to establish
mstrument  flight rule separation  be-
tween aireraft flving ountside the range
of radar.

¢ Providing pilots with a precise means
for “instantancouslv” determining the

longitudinal limits of a holding pattern.
e Fasing the problems involved in cir-
cumunavigating arcas crowded with con-
flicting trafhe and facihitating ¢n route
altitude changes.

e (Offering continuous position hxes to
pilots following a given course, along
with additional and accurate approach
mformation.

¢ Helping to climinate holding pomnts
formed by the intersection of wvisual
onmirange radials,

T'o illustrate how DNE might reduce
cockpit workload, Thomas pointed out
that a pilot often must retune radios
and cross-check stations to pinpoint his
position for trathe controllers. Thus his
attention is diverted from the mam task
of operating the aircraft. At the same
fime, mformation relaved to the con-
troller is of limited value because it is
keved to radio bearings and not easily
convertible to time or “distance units.

Reception of VOR stations  being
ll"qll.il f'”l' Coursc '”lll[] o "II'|1"| h{. imter-
rupted by this process, Thomas said.
Nevertheless, controllers must ask for
such position reports in order to estab-
lish safe separation between aircraft,

NON RADAR / TIME
B 262+KT

3 MIN 22 NM. —

DISTANCE needed to separate two DME-equipped aircraft and two aircraft without DME, departing on identical flight paths, is com-

pared. Space saving along specific airway segments and departure toutes could exceed 50%.
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| Bottlenecks

and they must receive the information
quickly.

Miles to or from any VORTAC or
TACAN station are on continuous dis-
plav before the pilot flving a DMIE-
equipped arcraft.  Thercfore, Thomas
saic, the pilot’'s reply to a position re-
aquest can be almost instantaneons. It
mayv not require any equipment tuning
0or .lpprunhh detract from other {111-
tics; in adchtion to facilitating naviga-
tion problems, DME  assists him  in
complying with the demands of safety
as we all know them.”

Thomas began a specific comparison
of separation minimums for  aircraft
with DME and aireraft without DME
bv discussing two transports departing
from an airport to follow the same
route at the same altitude. Lacking
IDME, one pair of transports could take
off 3 min. apart, in the absence of
radar, if the frst aireraft had an air-
speed at least 22 kt. faster than the
sccomd.  Assuming speeds of 262 and
240 kt., respectivelv, 20 mi. wonld be
usce to establish separation,

Comparable separation between the
same aireraft, if DN E-equipped, could
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AIRCRAFT forced to bypass lugh dmnilh traffic arcas or Izuldmg_ patterns would save time

with DME by flving orbital courses at a

he 10 mn. As a result, some airports—
where the fow of trafhe 15 customarily
stalled by marginal weather—could dis-
patch aircraft at twice their present rate
through broad use of DME,
Fxamining the en route situation
shove 24,000 ft. along the continental
network of jet airwavs, Thomas said
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f ALTITUDE CHANGE CLIMB-DESCENT SAME COURSE

{ 5 MIN AT J0D KT:25 MI }

DME-EQUIPPED aircraft can climb or descend throngh occupied altitudes 10 mi. from
Standard time separation would more thin double this distance.

comflicting trafhic.
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a given distance from the station.

that cven greater reductions in the air-
space required  for  trafhe  separation
were possible. Within the high altitude
airway  structure, basic separation  for
two aircraft Aving the same ronte and
altitude 15 10 man. At 450 Kt this
cquals 50 i,

“Use of mummmum DM separation
between  the  same  two  aireraft.”
Thomas sad, “could resalt in a mini-
mum of 20 mi. separation, or onlyv 25%
of the distance that mught result from
application of  the time  separation
standard.”

When one of two aireraft Aving the
same arway wishes to chanege altitude,
air traffic control now must ascertain
that the pair s at least 5 min, apart.
With DME, however, a 10maut.-mi,
separation can be uwsed to dlimb  the
succeeding aireraft to or through the
altitude of the preceding aireraft, or
descend the preceding aireraft to or
thromgh the altitude of the one hehind
it.

Thomas qualificd Hus rule, pomting
out that if the two transoorts wind up
fiving at the same altitude, there must
be a speed differential to ensure that
minimum en route separalon 15 mai-
tained.

In addition, he said, the Sanm.
time separation currently can be ap-
plicd only to climbing or descending ar-
eraft when the second aircraft is with.
m 10 mun., of a fix over which bhoth
have reported. DM separation,  In
contrast, can be applied anvwhere en
routce.

As to the impact of this provision, »
pilot with DME and 10-mi. separa-
ton can change altitude immediatels:
the pilot without it must wait 10 mm.,
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if there 15 any conflicting trafhe.

Todav, when one aircraft crosses the
course of another at the same altitude.
controllers guarantee the pilots either
10- or 15min, separation. Depending
upon the speed differential, distances of
5, 10 or 20 mi. could be substituted
for DME-equipped aireraft, according

to 1 homas.

Exception to Rule

In addition, 30 mi. could be used to
L.LI]-{Il'IfL er»ing or en route trafhe
cven though onlv one of the aircraft
has DME, with this important exeep-
tion: the aircraft without distance in-
formation must have reported over and
be within 15 min. of the navigation aid
being used by the DME-equipped air-
craft.

Flving a DME holding pattern or
urmmnnnﬂmnﬂ or orbiting a facility
lis cmnp.mh'tL pilot- .controller advan-
tages, Thomas said. Ior Lumpft many
I1r:rlclmg patterns currentlv in use entail

monitoring two VOR receivers or the

rapid retuming of a single VOR recever
from onc navigahon aid to another. In
the DME pattern, however, the pilot
simplv glances at the distance meter to
cetablish his position. And traffic con-
trol officials need not consider the angle
of divergzence between radials in plot-
ting such a pattern, for its distanee from
the station is the only limiting factor.

To route traffic around hwh -ensity
terminal arcas, traffic controllers have
had to commission numerous byv-pass-
ingz airwavs, These are seldom necessary
if ;:ﬂnh v an arc around a station or
airport that transmits distance informa-
Homn.

Specifically, Thomas said that DME
-h11{l irds prmlde that;

“In the case of an orlnt which 1s used
Fid ﬂ{,‘]],l]';:lf[,' an ¢n- route ﬂi]’f’l’i]ft ffﬂlll o
holding aireraft, a distance of 5 mi. mav
be used between the orhit of the en
route aireraft and the holding pattern
protected  airspace occupied by the
other, Between two orbiting aireraft,
| -mi. separation 1s req uired,”

Task Forces to Report by July 1

W a'ihmgtun-ShlIs of President Ken-
nedy's two aviation task forces, Project
Horizon and Project Beacon, were com-
pleted last weck with plans to expedite
the over-all program so that all technical,
cconomic and militarv studies will be
completed within 90 days,

Project Horizon will mvestigate the
development of military, commercial
and general aviation during the next
decade and recommend national avia-
tion goals which should be set for 1970.
Project Beacon will study air trathe con-
trol and recommend a svstem for safe
and efficient use of wrspace.

Fred M. Glass will head Project Hori-
zon, with Stanley Gewirtz as vice chair-
man (AW Mar. 27, p. 21). Qther
members of the task force are Dr, Leshe
A, Brvan, Universitv of [llinois; Gerald
A. Busch, on leave from Lockheed Aur-
craft Corp.; and Paul Reiber, Washing-
ton lawver.

Richard R. Hough, Ohio Bell Tele-
phone Co., 15 chairman of Project Bea-
con, Other members, on leave from
their orgamizations, include Harmv B
Combs, prf.a:clmt of Combs Aircraft
Co.; George C. Comstock, Airborne
Instrument Laboratory; James I°. Dighy,
Rand Corp.; William Littlewood, Amer-
wcan Adrhines:  Russell €. Newhouse,
Bell Telephone Laboratonies, and
Nathaniel Rochester, International Busi-
ness Machines Corp.

Project Horizon will be supported by
a special, part-time scientific advisory
group which is being organized to re-
view U, S. aviation facilities and related
research and  development  programs.
Dr, Jerome B, Wiesner, the President’s
seience adviser, has named Dr. Jerold
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Zacharias of Massachusetts Institute of
Technology to head the special group.
Other members include Arthur E. Ray-
mond, Rand Corp.; Frederick R. Lack,
Western Electric Co.; and Dr. Emanuel
Piore, International Business Machines.

A special consultant group has been
organized to advise Project Horizon on
rule-making and enforcement |:.mc::=
dures. This group consists of John IV
IFloberg, former member of the Atomic
Energy Commission; Louis J. Hector,
former Civil Aeronautics Board mem-
ber;: Gerhard Van Arkel, Washington
lawver; and Llovd M. Cutler, also a
‘n‘-.’;lﬁhmgtml lawver.

Project Horizon will study the pres-
ent status of aviation in the U, §. with
respeet to the efficiency of the national
svstem, including gruund services and
the relation of aviation to other modes
of transportation. Bryan will speciahize
in gencral aviation, Reiber m interna-
tional aviation and Busch will concen-
trate on studies in the manufacturing
arcas. Congressional activities and anr-
line aspects will be handled by Gewirtz.

Glass initiated the study last week by
mailing letters to air carriers, trade asso-
ciations and unions associated with avia-
tion seeking views from a wide spectrum
of the industry on what aviation goals
should be. Groups contacted have heen
asked to designate specific advisers to
form another. group augmenting the
two task forces. Professional consult-
ants will also be used in the develop-
ment of a program.

The two task forces, created mde-
pendently, will work closely together,
but separate reports on findings will be
submitted to the President hefore July 1.

Czechoslovak 11-18
Crashes in Bavaria

Geneva—Czechoslovak  Airlines  So-
viet-built  11-15  tarboprop  transport
crashed and exploded in a Bavarian
hcld last week 30 min. after takeoft
from Prague on the hrst leg of a
scheduled flight to West Africa. The
accident at least outwardly resembled
an carhier one last summer that re-
sulted m a two-month grounding of
the areraft.

The 11-18, Aving a scheduled 1 hr..
10-mun. leg to Zunch, went into a
shallow dive, ecrashed mto a feld and
cxploded as its crew appeared to he
attempting an emergeney landing near
the Bavarian village of Forchheim, ap-
proximately 19 mi. from Nuremberg
and 150 air mi. from Prague.

Evewitnesses seemed to agree  that
the aircraft was on fire prior to impact,
although there was some dispute as to
the exact place. Some said that at
least one engine was on fire, others that
flames were “trailing” from beneath the
aircraft’s fuselage as it flew at low alb-
tude over the hamlet of Grafenberg,

All 44 passengers and eight crew-
members aboard the aircraft were killed.
Weather conditions at the time of the
crash were described as “excellent.”

Pilot of the aireraft, which had the
registration number OK-OAD made a
routineg radio check over Bavreuth,
Germany, only five minutes before the
crash and three minutes before the
plane went into its shallow dive but
reported no difhiculties.  No  other
radio transmissions were received,

At the time, the aircraft was flving
a regularlv-scheduled weekly CSA serv-
ice, Flight OK 511, that leavés Prague

in the early evening and arrives in
Bamako, capital of the West African

Mali Republic, late the next moming.
Interim stops include Zurich; Rabat,
Moroceo, and Conakry, Guinea.

The 11-18 was one of four operated
bv CSA—a fifth on order has not vet
heen delivered, airline spokesmen said
last week—and its crash marked the car-
rier's sccond fatal accident this vear,

All 11-18s were grounded in late Au-
gust following an ¢n route erash near
Kiev on a Cairo-Moscow flight by Acro-
flot. Russia’s state-owned airline (AW
Aug, 29, p. 45). The Il-18s of Aeroflot
;m:‘fnt!wr airlines were then returned to
Moscow for modifications, and CSA
began placing its fleet back into service
in late October (AW Oct. 24, p. 39

While the aircraft were still
grounded, E. R. Ouesada, then adnin-
istrator of the Federal Aviation Agency,
saicd after a visit to the Soviet Union
that the grounding stemmed from en-
gin¢ fuel mp.::hnn Tfailures that resulted
in burned out combustion chambers
(AW QOct. 10, p. 37).
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Foreign Lines Fight CAB Reporting Rule

Washington—Foreign  airhines  are
presenting a sohd front against a Civil
Acronautics Board investigation which
they fear will counteract a major advan-
tage of existing bilaterial agreements
and lead to a reduction in their share
of the U.S. trafhe market.

Board proposals that foreign air car-
ricr permits be amended to require de-
tailed reporting of traffic higures, sched-
ules and pmﬂnw lﬂrf:umnh which
might affect the f:}rtign flag transporta-
tion of U.S. traffic have been termed
tllegal by 21 airlines. These carners say
such a rule would violate bilaterals and
sections of the Federal Aviatiom Act re-
quiring CAB to honor anv contract or
agreement in cffect between the ULS,
and a forcign government, Theyv also
Sy lc[::;:-tu:rn of the proposals would
ane the Board “unlimited dav to day
control” over forcign carrier up{.rttmm

Imphlicit in manv of the objections
was the fear that CAB. in an attempt
to battle the inroads of foreign airtline
competition, might use the required
trafhe and  schedule mformation  to
spark a full-scale congressional inves-
tigantion of the competitive problem.
In view of the strong U. §. emphasis
ot anti-trust  prosccutions, it 15 alse
likelv that detailed disclosure of for-
cign pooling arrangements could result
m ":-LPHI'.J,I_'E [.f’ll‘l“].'f,‘q'ﬁli'll’l.].] ]]L]ﬂ'l'l'-"”'-

CAB left no doubt that its pmpmth
are designed to attack the capacity and
Frequency problem at its most yvulnera-
ble point—the vagueness of hilateral
agreements which EFLnf.m]h agree that
traffic should be related to supply and
demand—without setting anv  hmita-
tions on traffic volume. Armed with
sufficient statistics, the Board feels it
would be in a more practical position
to judge whether or not the hilaterals
are bemg mterpreted to the advantage
or disadvantage of U. 5, Hag carriers.

India is the onlv countrv which ex-
changes trafhe hgures with the U, 5.
under a current bilateral agreement.

Basicallv, the  Board's  proposals
would eliminate the need for any other
trafhc mformation exchange under bi-
laterals by reqrnng all I:muﬂn CATTICTS
to report traffic data whenever reguired
by CAB as a major condition for grant-
ing or renewing foreign ir carrier per-
mits.  Advance notice of anv future
schedule inercases, plus the addition of
atrports not nsuallv served on the sched-
ules, would also be sabject to Board
approval.  Airlines would he given a
20-dav period in which to withdraw
the added service after CAB rejection.

On the basis of a motion by Pan
American World Airwavs, the Board is
also planning to include the reporting
of all foreign airline pooling agreements
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and has directed British Overseas Air-
ways Corp., Oantas Empire Airways
and Air-India International to replv to
this motion by Apr. 1.2

Pan American contended  that  re-
quiring the submission of this informa-
tion would give CAB more latitude to
act where forcign carriers abuse their op-
erating pruﬂfﬂu in addition to reveal-
ing anv other pooling agrecments not
known to the Board.

Such agreements not only have a
“marked competitive cffeet” on U, 5.
airlines operating m the same  areas,
sald PanAm, but can often be nsed to
“obscure the freedom composition™ of
trathe carnied by individual mrlines.

Pan  American’s  philosophy  un-
doubtedly reflects the position it shares
with Trans World Airlines on 1ts sery-
ice to India over rontes competitne
with the BOAC-Oantas-Air-India pool.
Under the current bilateral, which per-
mits India to linut U, 5. fight frequen-
cies into its citics. Pan Amencim and
TWA combincd hive onlv six flights
a week, compared with the 21 frequen-
cics permitted BOAC and  Qantas
under the pooling agreement.

Basis for this distrilmtion is the eur-
rent exclunge of trafhie data between
the U, S, andd Indii. with the Indian
govermment mterpreting en rounte stop-
over Amernican travelers as 1afth Free-
dom trafhe sufhicient to justify a Timita-
tion on U, 8. frequencies into India.

Aggravating this competitive problem
is the fact that Ai-India. along with
its pooling partners, 1s operahing Boemg
707-420 jet equipment and has no limi-
tabions on its fight frequencics into the
U. §. Competition from this tvpe of
pooling might he further intensihed. at
India gains a Moscow-London route in
negotiations this vear with the Sovict

Fare Reductions

New fare structure for Latin America
agreed npon by International Air Trans.
port Assn. members at a recent confer-
ence in Bermuda (AW Mar, 27, p. 48)
includes cconomy round-trip rates at con-
siderable reduction,

Examples of new fares expected  to
become effective Mav 15 are New York-
Buenos Aires, 5599 compared with pres-
ent tourist fare of S934; New York-Rio
de Janeiro, S394 compared with S790,20;
and New York-Monteviden, S599 com-
pared with S919. Lower fares also were
set from the UL 5. and Canada to Ber-

muda, the Bahamas and the Canibbean,
and a special New York-Bermuda excur-
sion fare of S134 hArst class and S95 |
economy. A special familyv plan fare also
is to go into effect for Bermnda traffic.

Union. Air-India also has a pooling
agreement with  Acroflot, the Soviet
airline, and could be expected to use it
further on a  Delhi-Moscow-London-
New York routing if India succeeds in
adding the Moscow-London link to its
present  twice-a-week  frequency be-
tween Dellu and Moscow,

Scandinavian - Aarlines  Svstem and
Swissair commoents on the trafhe re-
purting pmpmﬂ tvpificd the position
of a majority of the objecting airlings,
who view the CAB idea as more
properly a matter to be handled by an
exchange of diplomatic notes rather
than a proviso attached to their operat-
ing cerbificates.

Maintaining that current hilaterals in
effect between the U, S., Sweden, Den-
mark and Norwav contain no restric-
tions on schedule frequency on traffic
capacity, SAS said that clauses covering
these problems in the agreements have
ahwavs  been  mmterpreted more as a
pnnnph than as a dehmte condition
of their operations. President Truman
several vears ago haled this interpre-
tatton as giving the arrlines “an op-
portunity to use their own anitiative
and enterprise,” the airline said.

Contending that CAB has no legal
authority to implanent its  proposals,
but is reguired to observe all parts of
hilateral agreements in accordance with
the ederal Aviation Act, SAS charged
that the Board's proposals are “but one
arm by which tITu: CAB proposes to
regulate  capacity approval  of
schediles is the othoer.”

Swissair took a similar stand and ex-
pressed the added concern that there is
nothimg in the CAB proposal to prevent
the transfer of the requested informa-
tion to Comgress.  This imformation has
been given m the past to governments
conducting bilateral nezotiations and to
the Intermational Civil Aviation Organi-
zation, with the understanding that it
wonld he confidential, the airline said.

“We do not sav the United States s
not entitled to scek this nformation,”
said Swissair, “hut it 18 not authonzed
to broadcast it throughont the world.”

Lufthansa  supported  its  protests
against the CAB proposal by pomting
ont that the Cerman  Mimstry  of
Transport made no attempt to regulate
Pan Amenican schedules between New
York and Frankfurt after attempts to
alter the frequencies by diplomatic
tailks  falled. Pan Amecerican has not
changed  these  schedules, which  are
chrectly  competitive with  Lufthansa,
the German earrier said, and attempts
to change the sitnation are still bemng
Lmlu:]ur:h;d under hlateral pmu.clurrcﬂ
mstread of through any direct action
by the Ministry uf Transport.
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62 touches down on ramp at Los Angeles International Airport on a scheduled flight from San Bernardino,

Calif. Landing area is between terminal fingers of American Airlings and Trans World Airlines.

S-62 Utilized for Turbine Familiarization

By William M. Gregory
Los Angeles—Iirst U. 5. turbine heli-

copter in scheduled service—a single Si-
korsky 5-62 leased by Los "LI1“L']:.- Air-
ways from the manufacturcr—has pro-
duced a 3-6 hr. dailv utilization record
on a fAve-dav-a-week schedule,

The operation has produced some
initial break-in - problems, but little
adown time has resulted in the operating
schedule atself, Frequent modifications
required bv service bulletins for an
engine new in service were the biggest
carlvy maintenance prohlems, but for the
most part these and other major main-
temance operations have been accom-
plished on weckends when the aireraft
normally 15 not in service.

One scheduled flight was canceled
becanse of an mn-service problem. 'This

was an O-ring leak in the No, 2 bearing
scavenge line Aange of the engine.
Three days were lost out of the 5-62
schedule in January because of a mid-
period engine hot section inspection
and change of the mam f*tdrh:r*-. from
the S-62-35-20,000-2 to the -3.
[n-service problems caused two delays
in schedules that did not result in can-
cellations,  according to  Robert L.
Bromberger, manager of flight opera-
tions. One  resulted  from  lozabhing
an oil leak, traced to a carbon seal on
the input shaft to the transmission.
The seal has since been redesigned From
a fat surface to a shouldered design.

An auxiliary switch malfunction in the

flight control servo svstem was the other
cause of delay.

There was one case of erratic opera-
tion of the engine overspeed governor

ol -

OMNE of the S-35s operated by Los Angeles Airways frames the airline’s leased 5-62, which

is parked between flights at the gate area,
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ampliher, but this was noted during
preflight test and was rectified the same
moming.

One case of power loss during o
scheduled flight ocenrred shortly after
(ngine removal, but the incident was
not considered an engine fatlure by the
arline,

During approach to the ramp at the
Los Angeles Airport, at an altitude of
150-200 ft., the engine fAamed out.
Since the throttle was at idle, the pilot
did not notice the stoppage from lack
of noise, but only when the exhaust gas
temperature began to fall. Since the hcli-
copter was 1 near antorotabive ath-
tude, the pilot simply completed  the
landing m autorotation.

With a GE technical representative
on board. the engmme stoppage was re-
produced in a training flight by pulling
up L|h1'u|11'1!. on the collective pitch to
initiate g climb, then abraptly reversing
the attitude by slamming down  the
collecfive and pulling the throttle to
full idle, 'The test was designed as part
of a training autorotative landing, and
the landing was then completed at the
airport.  The condition also was re-
produced in training on takeoff, nsing
the same technique, but before the ship
had cleared the ground very far.

T'rouble was piined on adjustment
of the fucl control during the engme
inspection, and the control has smce
been set up to ensure fuel flow m all
flight regimes.

Ihrmrrh Los Angeles Airwavs makes
it clear the S-62 does not it in its
permanent equipment plans, it feels the
leased aireraft has justihed atself in
familiarization with the engine that is
to power its five Sikorsky 5-61Ls on
order and in turbine operation charac-
teristics gencrallv.  Biggest 5-62 draw-
hack for Los "'m":_.u Airwavs is its
lack of mail, cargo and by iggage capacity.

'he ship was delivered in October
and was operated for two months on
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PASSENGERS disembark from the S-62 after it is taxied to Los Angeles Airways gate area. Configuration pmvizlnf-; seating for nine passengers.

a 100-hr. proving schedule with Los
Angeles Airways and Federal Aviation
Asgc ney personnel. All 18 company
pilots now are checked out in the air-
craft on a syllabus that called for about
5 hr. concentrated flight training and
another 10-15 hr. actual operation on
rounlcs.

I'ive flights are operated daily. Two
are to ]]nnl:ﬂnml and return in the
morning, an 18-min. one-way trip; two
to San Bernardino in the afternoon, a
45-min, trip one way, and onc more to
Disnevland in late afternoon. Increased
utilization is planned as frequencies are
added with the airline’s emphasis on
ncreased passenger carrving.

Fuel consumption of the General
Electric CT58-100-1 free turbine en-
gine has averaged 58 gph, but the air-
line has been carrving enough fuel to
meet FAA's 20-min. fuel reserve min-
mum bhased on a 70-gph. consumption.

This is normally less than half its 157-
oal. capacity.

The aircraft has been operating up to
full certihed gross weight of 7,500
Ib. and uscful load of 2,200 1. "'Jnrmrﬂ
cruising altitude in the Los Angeles arca
for all Los Angeles Airways Hlﬂht: 15
1,500 ft.,, and S-62 normal cruising
.‘-i]‘.!{:f.‘d i5 95 kt.

Ilight minimums for the airline's
S-55s are followed by the S-62, and
pilots have found the handling charac-
teristics much the same as the S5-55.
The 5-62 has the same dvnamic com-
ponents for the most part,

Cabin configuration is three forward-
facing seats at “the rear, a bank of four
scats p'nn:d back to back at the center
of the cabin, and two more seats
forward mounted longitudinally oppo-
sitc the baggage compartment,  Except
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for training, one pilot operates the ship.
Ground handling equipment, including
start cart, 1s the same as for 5-55
Service bulletin modifications were
reatest for the engine during its first
00 hr., and since have tapered off
more into rehnements. These resulted
in three engine removals during the
proving run period for compliance.
Besides the hot section inspection
removal, there was one other removal
after start of scheduled service. This
was for fuel manifold inspection in ac-
cordance with bulletin requirements.

Hot Section Inspection

General LElectric has been handling
hot section inspection and modifica-
tion at its Ontario, Calif., plant. It
will continue to perform  overhauls
after Los Angcles Airwavs acquires its
S-61Ls, but the airline plans to take
over hot section inspection ncnluull}r.

The engine, the commercial version
of the military T58-6, is derated to 730
shp. for takeoff and 671 shp. for cruise
to match with the gearbox. It was in-
stalled by St]-.nﬁh prior to delivery
to Los Angeles Airways and at the time
of transfer had total time of 57 hr.
48 min. since new. As of mad-March,
the engine had 516 hr, total time and
had not vet reached the first 600 hr.
overhaul period specified by FAA for air
carricr operation.

Overhaul period on the gearbox is
now only 300 hr. for air carrier opera-
tion, but Sikorsky is supplying data for
secking FAA approval for increasing
the interval. Engine removal is neces-
sarv for gearbox overhaul, but Los
Angeles Airways maintenance people
do not consider this a major problem
at present.

The S-62’s current -3 version of the
gearbox has run 224 hr, or less than
the time required for first overhaul.
The -3 gearbox has an input reduction
gear modified from the -2 version for
higher output at the same engine speed
and has nine instead of eight planetary
gears in the secondary stage, making
for better gear lite.

Los Angeles Airways does main and
tail rotor gearbox and rotor head over-
haul and periodic airframe inspections.

So far the airframe, with 800 hr.
time, has shown a better trend than
that of the company’s 5-55s. The
latter have magnesium skin that s
more sensitive to corrosion than the
S-62's aluminum skin.

Maintenance has included repair of
a crack in an oil cooler support and
applving a doubler to a skin crack ncear
Station 324, in the center cabin arca
near the transmission.

One characteristic of the engine has
been a deposit of carbon products from
combustion on the airframe near the
exhaust, resembling an oil leak from a
distance, Maintenance procedure has
been to clean the ship regularly to
prevent the area from gradually spread-
ing over the aircraft's left side. In
addition the exhaust area is painted
black.

Passenger rcaction has been gen-
erally favorable, on the order of pas-
senger acceptance of fixed-wing jet-
powered aircraft.  Previous expenence
of the passenger is the main eniterion.
Those who step oft a jet transport and
into a helicopter for the first time are
apt to be disappointed. But those who
have ridden piston-powered helicopters
before are strongly impressed in the
other direction.
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Dramatic proof of AeroShell Oil W stability. Rocker box section (left) ran for 250 hours using a good straight
mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W, Note remarkable cleanliness.

BULLETIN:

Shell answers the ten questions
you might ask about AeroShell Oil W—world’s first
non-ash dispersant aircraft oil

Less oil consumption. Longer intervals between engine over-
hauls. Easier starting, faster warm-up, reduced wear on piston
rings, cylinder bores, cam lobes, lifter faces, gears and bushings.

All these benefits have been obtained with new AeroShell”
0il W, Here, in handy question-answer torm, are the facts.

1. What types of aircraft can use
AeroShell Oil W? Piston engine
planes of any size. Helicopters, too,
2. Why is it called a non-ash dispers-
ant 0il? Because it contains 5pﬂciu1 ad-
ditives that hf.rl;: I-:-::L‘p lin}f. ingﬂ:‘.u’d
particles in the oil from clumping to-
sether and forming deposits. These par-
ticles remain suspended and dispersed
until they burn.

3. How does this effect engine per-
formance? It means that engine parts
stay cleaner. That lubrication points
get all the oil they need. Your engine
runs more efficiently, parts last longer,

4. What about oil consumption? Be-
cause AeroShell Oil W means de-

creased wear and a cleaner engine, you
can expect less oil consumption.,

5. Can AeroShell Oil W reduce my
maintenance costs? It you have been

using a straight mineral oil, AeroShell
Qil W can reduce your maintenance
costs substantially. Reason: your en-
gine runs cleaner and cooler. Qil con-
sumption is less. Thus, vou can extend
intervals between engine overhauls,

6. How does this new oil respond
from a cold start? AcroShell Oil W
has an unusually high viscosity index.
This guards against excessive thicken-
ing of the oil when cold, yet provides
outstanding lubrication when hot. Re-
sult: easier starting, faster warm-up.

7. Is AeroShell Oil W thoroughly
proved? Thoroughly. It's had millions
of engine hours of Hight time,

8. Where is it available? At Shell Avi-
ation Dealers everywhere, Any dealer
will stock AeroShell Oil W if you ask

for it.
9. Can 1 add AeroShell Oil W as a

make-up 0il? Yes. It is compatible
with all piston engine oils now bei ng
used.

10. Is there more than one viscosity
grade? What do I ask for? AeroShell
Oil W is available in three viscosity
orades: 80 grade for small engines
where straight mineral oil grade 55,
65, or 80 is normally recommended,
Also in 100 and 120 grades for large
engines where straight mineral oil
orade 100 or 120 is normally recom-
mended.

FREE technical bulletin on Aero-
Shell Oil W at your request. Write:
Shell Oil Co., 50 West 50th St., New
York 20, N. Y.

A BULLETIN FROM SHELL

—where 1,997 scientists are working
to provide better products for industry

Dissident Engineers Urge Rehiring
Of Western Group to Avoid Strike

Washington—Dissident members  of
the Tlight Enginecrs International
Assn, last week nr"u:l a speeral three-
man presidential ]]III-L] to ward off pos-
sible renewal of the Febroary wildcat
strike against six airlines by persuading
\W L‘ql’LTI'I Air Lines to rehire 124 engi-
neers fired after the five-dav walkout
hegan.

Representing groups from Amencan,
Pan Amernican, Trans World, Eastern
and Western Air Lines, a delegation of
the engineers met with Nathan Tein-
singer, chairman of the special panel.
They said the strike nearly erupted
again Mar. 25 becanse of the Western
H-Ii‘l.]dhr'ﬂ‘l but was shelved by complain-
ing engineers to permit the delegation.
known as the Flhight Enginecer Coordi-
mating Assembly, to lav its problems
before the Labor ﬂtpirtmutf and the
AFL-CIO in Washington. The group
indicated it c-_*u:]}cc*tml the three-man
panel to assure them of some results
“within a week or 10 davs” or more

Supersonic Transport
Budget Requested

Washington—DPresident Kennedy asked
Congress last week to anthonze the Fed-
eral Aviation Agency to spend $12 mil-
lion on the initial phases of joint 2ov-
crnment-industry  development of a su-
personic transport,

Although the President asked 512
million in new Fiscal 1962 obligatiomal
authority, FAA expects to spend only
5100 million on the sapersonic transport
program during the next hseal vear,
President Eisenhower omitted anv re-
quest for funds to support the supersonic
transport when he submitted his Fiscal
1962 budget before leaving office.

Funds will be used to cover costs of
technical studies and analvses by airfrome
and engine manufacturers leading to pre-
liminary concept and design  proposils
which would define scope, cost and time
phﬂﬁing of the project, as well as mar-
ket potentials for such an aircraft. Con-
tracts will be let om a competitive bid
basis.

President Kennedy also asked for an
additional 535 million over the 540 mil-
lion already requested for federal aid to
mirports during Fiscal 1962.

An increase of S100,000 in the budget
for the Civil Aeronautics Board was re-
gquested for a special policy study by
private consulting firms to determine
most urgent needs for the Board, Studics
will include survevs on the role of sup-
plemental air carriers and the develop-
ment of adequacy of service standards.

—_____
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than 2,500 flight engmecrs conld be
cxpected to resume the walkout.

Femnsinger's office later announced
that the rebel engineers, who do not
liave the sanction of FEIA executive
approval, pledged their “tull coopera-
tion” to help the pancl settle the dis-
pute.

Western Air Lines said that it re-
sumed negotiations with FEIA over
wages and working conditions the dav
after the dissident group's visit to
Washington,  Airline spokesmen  said
the talks did not include the issuc of
rehiring the 124 engineers,

Al Kiburis, a TWA flight engincer
and spokesman fnr the Munh]\ group,
said the over-all dissatisfaction of FETA
members with the lack of support given
the union by the AFL-CIO, and a sharp
rebuff by top officials of the union who
refused to listen to their complaints,
may start an immediate move for affilia-
tion with the International Brother-
hood of Teamsters.

Immediately  after their AFL-CIO
visit, the delegation went to Teamster
]'IL":?I{]L[]I.'ITIH'"'- where thev say @ union
official was “verv rf_‘t]]h'l.!." to the idea
of an affiliation, since the larger union
s creating an air transport division and
expects to make it formal at its July
convention in Miami, -

CAB Action Paves Way
For Cargo Rate Talks

Washington—Civil Aeromantics
Board paved the wav last week for re-
opening of the International Air Trans-
port Assn, traffio conference on North
Atlantic cargo rates by temporarily
lifting its rr.qnur{.mm’r that charter of
aircraft to U. S. freight  forwarders
should not be prr:hil'ril'ff{’l.

As a result of the Board action,
IATA trathe conference members have
agreed to reconvene i a last-ditch cf-
fort to reach an agreement that will
prevent a rate war on the North Atlan-
tic. Current rates, which were to ex-
pire. Apr. 10, have been extended to
June 310,

In a mail vote, carriecr members
agreed to make a final attempt to settle
the rate issue, but several carriers stated
they would join in the special meeting
nnh if the Board removed its condi
tion on charter Hights.

On Jan. I3, the CAB approved an
[ATA charter resolution on condition
that the resolution “shall not prohibit
the charter of aircraft to U, S. interna-
tional freight forwarders.” Bv charter-
ing whole flights, freight forwarders

have been able to sell space to shippers
at a lower rate per ton mile than is
charged by the common carriers, thus
:lrnnmw off substantial volumes of
CATEO from the airline market potential,

The Board agreed to remove the
charter condition with respect to frans-
atlantic cargo trafhic moving westbound
if the Luﬂ?ﬂ.ﬂ.lm agreed to mnnttm
prumt cargo ratcs |m’rI] ]uh , moect
i H:I!].!FLFIL'E][L as soon as possible and
agree on a satisfactory structure for a
reasonable period of time after July |

Airline Profits Fall
Behind Revenue Pace

Washington—1"our major amrhines re-
port their prohts failed to follow a nising
trend in revenues last vear.

Continental  Airlines’ profit  held
about even in 1960, while Bramff,
Western and United prohts dechned.
Their reports:
® Braniff Airways reports operating rev-
enues increased 16% to $86.5 million
m 1960, while operating expenses in-
creased 20% to $83.9 million. Operat-
ing proft dropped from 55.2 million in
1959 to 52.6 mallion 1 1960, and nct
carnings fell from S2.5 million to $720.-
(00 last vear.

e Continental Air Lines rc |:|u1'T~L 1961
l:.l']]ﬂ.l"ti'll'l‘f-Ir TCVENLUCS Iﬂf”..:lE{-[:l 135 (&)
sG] million. Total operating expenscs
mcreased 0% last vear to $54.6 mil-
lion.  Operating profit for 1960 was
Sh.4 million—a 66% increase over
1959°s 53,5 million. Net profit re-
mained about the same at $1.7 million
for both vears. however, aircraft sales
contributed S1.2 mllion of Continen-
tal’s 1959 earnings, while in 1960, air-
craft sales accounted for $200,000.
Cargo revenue was up 54% over ]{Hf}
and passenger revenue increased 3
Cmihmntlh five Boeing 707y Lmlul
33% of 1960 passenger revenues.

® T.Tnltﬂd Air LiTlE.E reported 1960 total
operating revenues of 53791 million,
compared with $329.2 millien for 19359,
Operating expenses totaled 5363.7 mil-
lion for 1960, compared with $308.3
million for 1959, Operating income
was 3155 milhon—down from 520.9
million in 1959, United’s net income
for 1960 was S11.1 million, including
$4.52 mullion from aireraft disposal.
Net income imcluding %3.6 million from
sale of aircraft for 1959 was 513.8 mil-
lion. Operating expenses climbed 18%
during 1960,

® Western Air Lines’ total operating
revenues for 1960 were 569 million,
compared with $63.2 million for 1959,
Total operating expenses were $S63 mil-
lion, compared with $52.1 million in
1959, and operating profits were S6.]
million last vear and $11.1 million in
1959. Net income was $2.3 million
for 1960 and S4.8 million for 1959,
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exchang_,é: s

Multicontoured olil cooler s
section of fan exhaust duct

an

Conventional oil coaling system
Includes: A. Duct B. Heat

exchanger C. Door D. Actuator

reduce sSize,
weight and drag...

T his finned surface oil cooler, used
for cooling constant speed drive or tur-
bocompressor lubrication oil cireuits,
is a structural member of the fan ex-
haust duct. This eliminates the need
for air scoops and special ducting.
Theseinstallations are already in use
on Boeing 707-720B turbofan aircraft
and may be shaped to any confgura-

THIE

Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS

tion at extremely close tolerances.
Comparable in price to conventional
heat exchangers, they are even more
reliable and have a longer service life
because of their basic simplicity.
Unique manufacturing techniques
developed at AiResearch enable this
aluminum unit of welded and all-
brazed construction to withstand se-

AiResearch Manufacturing Divisions

vere structural and pressure loads.
Similar units have been developed for
non-by-pass gas turbines and ram air
ducts. This major breakthrough in
heat exchanger design and fabrication
iz the result of more than 20 years of
experience by the company in the de-
sign, development and production of
heat transfer equipment.

* Please direct inquiries to the Los Angeles Division

Los Angeles 45, California = Phoenix, Arizona

Delta Studies New Jet Equipment;
Prepares for West Coast Service

New York—Delta Air Lines considers
its present jet Aeet of six Douglas
DC-8s and 12 Convair 8805 delivered
or on order as adequate to begin West
Coast service, but is considering buving
additional equipment.

Certification  for Delta’s  newly
awarded routes in the Southern Trans-
continental Case (AW Mar, 20, p. 36)
15 expected June 11, and Delta wall be
ready to begin service then with DC-S
aircraft and piston-powered DC-Ts as
well, Todd Cole, vice president-hnance,
told the New York Society of Security
Analvsts,

Though Delta was granted consider-
able new mileage, Cole said this en-
tailed only four new cities for Delta,
which has operated a Los Angeles -
terchange service with American Air-
lings. Previous identification with the
market, including existing offices on the
West Coast, should prevent an ex-
tended period of initial unproftable
operation, Cole said,

One projection of possible operation
of a nonstop Atlanta-Los Angeles and
I Jallas-Los Angeles service as a conver-
sion of the existing DC-8 interchange
would generate $11 million annually in
revenues, Delta’s new route is a rela-
tivelv thin one, however, Cole said, and
will need mtensive cultivation.

DC-Ss can be drawn from the slack
summer Florida routes for initial senv-
ice, Cole said, and Delta’s last threc
5505, due for delvery in August and
september, will permit augmentation of
West Coast frequencies.

As to new equipment, Cole said that
Delta could get delivery of DC-Ss,
850s or Sud Caravelles in 1962 or the
Bocing 727 in 1963 or later. Since
any new arrplanes would be bought as
much to meet additional trafhc growth
as well as the West Coast market,
Delta 1s debating the advantages and
disadvantages of short- !llullm'nrltlﬂ:.
aircraft like the 727 or Caravelle:

e Short-medinm-range jet plines, es-
pecially. with turbofan engines, would
be more eficient on manv of Delta’s
routes.

e Offsetting such savings would be the
added cost of placing an entirelv new
tvpe of airplane in service, training costs
in particular.

Cole said Delta had not reached anv

decision, but felt that these latter ex-
penses conld well exceed the costs of
operating larger aircraft on routes to
which thev were not best suited.

Retrohtting its DC-8s with turbofan
engines 15 a  possibility, Cole said,
tlmut:h he commented wrvly:

Im a little aghast at the number
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ot dollars the manufacturer 15 talking.
When we were talking to the manu-
facturer about orders, engine change
was described to us as just a case of zip
m and zip out.”

Still, Delta follows the DC-8 fan cer-
thcation program with great interest,

I'mancing of new jet orders would
depend on tinming. Delta 15 generating
substantial amounts of cash through
amortization and net depreciation and
deferred  taxes—547 million  projected
for the three vears 1961-63, which is
comfortably more  than r:.qum:;l for
pavments duc for the remaining 8805
and for loan repavment.

Cole termed the Civil Aeronantics
Board decision in the Southermn Trans-
continental Case a good omen for the
industry 1 general, heralding a new
stabilitv mm route systems,

The Board realistically refused to
provide competing  service  between
Miami and the West Coast and fol-
lowed the same approach in Atlanta
and West Coast service, Cole smd.
This approach recognizes that the
amount of trafhc that would support
competing trathe 1 piston equipment
will not do so in jet equipment.

Cole also considered the Board's
decision 1 the General Passenger IMarc
Investigation as the basis for a new em
of Ainancial stability for the industry as
a whole. Implicit in the decision, Cole
tecls, 1s that as long as the airlines are
not reaching the IL*;lm]:nuhh' rates of
return specthed in the decision, the

regulatory  climate will be favorable
toward helping the airlines reach them.
Also, Cole feels that there will not be
immediate imposition of ceilings f
carnings do reach or temporarily exceed
these levels,

Whether Delta will actually seck a
fare mcrease on the basis of the deci-
sion 15 another matker,

“Anv increase in fare level will have
a depressing cffect on rate of growth,”
Cole said. “Revenue developed from
higher lpad factors 15 much healthier
than from increased fares. A 3% In-
merease in load factor will accomplish
the same thing as a 5% increase in
Fares for Delta,

“The encouraging thing for me about
CAB is its intent to coordinate its route
philosophy  with its rate regulation.
Competitive route awards, which in
some mstances only gave the passenger
the right to rﬂmuu between four or
hive u:hﬁtr::ﬂt paint schemes, brought
about the need for higher fares. Such
coordination will help airlines to pro-
tect their franchises by offering  ade-
quate service, both frequencies and
equipment.”

On the basis of Delta’s eamnings of
514 million in its latest fiscal vear, an
11 rate of return as permitted by the
Board for the intermediate-size carriers
would have produced carings of
554 million 1n the same period.

In the first eight months of its cur-
rent hseal vear, which ends June 30,
Delta net camings  on operations
totaled $1,664,000, or, adding proceeds
from equipment sales, 52,190,000, 'This
represents a 6% return on investment,
or 2% on sales. Cole did not project
carnings for the vear, but estimated
revenues would total S140 million.

Sabena Acquires Interest in TSA

New  York—Sabena Belgian World
Airlines has acquired 30% of the stock
in ‘I'SA Transcontinental, the Argentine
airline, and has taken over TSA's sales
and service functions here.

Under a general sales agreement
signed recently between the carriers,
Sabena will handle TSA's sales, reser-
vations and similar services on a world-
wide basis except in South America.
TSA will perform the same services for
Sabena in South Amernica.

TSA, Argentina’s largest private-en-
terprise  airhine,  inaugurated  Buenos
Atres-New York service n September,
1958 with Lockheed Super H Constel-
lations (ANV Oct. 6, 1958, p. 38} It
now operiates Bristol Britannia turbo-
props on the route. TSA is not a mem-
ber of Intermational Air  Transport
Assn,

Apparently TSA failed to crack the
LS. market in the highly competitive
South American tmafic. Most of the

airlime’s business was of South Amer-
iwcan origin and southbound trips car-
ried I:L'L'L American tourists. On Mar, 1,
TSA began sharing Sabena facilities at
New "mrL Intern: th:rrml Airport. Un-
der the new agreement, TSA closes its
sales offices in the U. S. and Sabena
takes over these functions, Sabena also
will continue to handle servicing at
Idlewild of TSA aircraft.

The agreement allows Sabena a link
to rich E-.tm’rh American routes operated
bv TSA, including extensive domestic
services in irg{'nfinﬂ and a ronfe to
Mexico Citv, which Sabena also serves.
TSA also hH been hoping eventually
to fiv on from Mexico City to San Fran-
cisco and Tokvo.

According to Sabena, TSA expects
to be operating jets on the New York
ronte “within a few months.” IniII:ﬂ]‘j.'
these mav be Sabena Boeing 707-320s
on an interchange basis, |t=rm|rhnf- the
Belgian carrier can spare the plancs,
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THIS GIANT JET FLEET...
SERVES MORE CITIES IN MORE COUNTRIES THAN ANY OTHER AIRLINE

53 pure jets! This is the giant Air France Jet fleet. 20
Boeing T0T Intercontinental Jets—more American-built
Boeing TOT Jets, in fact, than any other European air-
line. And 33 medium-range Caravelle Jets. The Caravelle
iz the jet Air France pioneered so successfully,

Already well over one million people have flown Air
France Jets. For Air France Jets fly around the world.
Alr France Boeing 707 Jets fly direet to Europe from
New York, Los Angeles, Chicago, Montreal, Anchorage
and Mexico City. Air France Boeing T07 Jets also pro-

vide swift giant steps from Europe to South America,
Africa and the Far East., And the outstanding Air
France Caravelle Jets serve 42 cities in Europe, North
Africa and the Middle East.

The pilots who fly Boeing 707 Jets are as remarkable
as the jets they fly—6,000,000-mile-experienced veterans.
No other airline in the world has higher standards for
flight personnel. Small wonder that Air France, with a
42-yvear record of flyving experience and service, 15 the
world’s largest airline.

AIRsFRANCE JET

PUBLIC-RELATIONS PERSONNEL READY TO SERVE YOU IN MEW YORK, CHICAGD, LOS ANGELES, MONTREAL AND MEXICO CITY

A6

Airline Income & Expenses—January 1961

{(IN DOLLARS)

Samoan’® |

" Mat available.

boggage.

Avalon Air Transperi! . _ I o

R— e I e— ——

‘ Passenger
Revenue
DOMESTIC TRUNK

American. . ...... ; a0, 574, 502
Branif®. . ........ —— S V7. 757
e T T A 7,827,002
Continental. .. .......... 4,694,000
Delta TN = 11,874,000
BRI oo oiom s i i i 21,494 012
Matienal. . ... ........... 2,783,052
Nartheast o 3,272,118
Merthwest! . . .. ..,
Trans World. . . ......... 19,715,047
Uniad. . o0 doicates .| 27,825,182
Western. . .......c0000. 4 916,982
INTERNATIONAL
American. . ., ......... 399 953
Braniff ¢ i 821, 714
Caribbean Atlantic. 287,245
Delta ; : 153,000
Bastern... . ... ... ..... | 2,805,947
Moekey. ....c0coiis . | 115,922
Nationel | 55,001
Northwest' |
Pan Americon Combined. 21,821,000
Alaska 304,000
Atlantic Sy 8,517,000
Latin American ., . &,564,000
Pacific 4,434,000
Panagra. . 1,230,000
Resort” i
Trans Caribbean . |
Trans World 2,768,082
United 1,482,754
Weastern. .. ............ 308,091
| LOCAL SERVICE i
Allegheny' = . Nl S
Bonanza e L 394,830
Central 201,831
Frontiar : 540,491
Lake Central 261,774
Mohawk | R B38, 702
MNarth Central . . _ 1,194,450
Oxark. .. ... 000 cereas 634,803
Faeiled, i ; 7 :
Piedmont?!, . . ..., .. .... : ;
Southern b 5 401,900 |
Trans-Texas .. ......... 401,061
West Coast, . . .. .. 528,136
HAWAIIAN
Aloha ey 315,174
Hawalion. ... .coveiies 421,444
CARGO LINES
AAXICO" |
Aerovias Sud Americana. | ... . ..,
Flying Tiger
Riddle g
Seaboard & Western. . ..
M - o i e e e e Er
HELICOPTER LIMES |
Chicage Helicopter. . . ... 127 997
Los Angeles Airways. . . . 19,553
New York Airways .. ... 77,429
ALASKA LINES
Alaska Airlines. .. . 203,294
Aloska Coastal ... .... 54,745
Cordova 10,473
BN - o i e s 32,664
Kodiak il 13,073
Northern Censolidated . . . | 49,569
Pocific Northern 384,728
Reeve Aleutian 121,685
Western Alaska. . . . ... .. 6,344
Wein Alaska. . ... . 38,716

: ‘MNon-scheduled transportation or other transpertation.
" Airline division operations.
Compiled by Aviation Week from airline reports to the Civil Aeronautics Board.

" Incidental revenue.

* Operating profit or loss.
*Includes freight & excess baggoge.

| Tatal
U, 5. Mail Express Freight Charter Operating
. Revenue
677 197 284,023 1,805,672 Gy ; 33,656,155
142,062 69,856 184, 7468 39,406 6,200,192
192,812 120,210 150,724 14, 750 B,050,01
78,000 41,000 106,000 30,000 5,074,000
206,000 82,000 280,000 15,000% 12,649,000
472,742 1,033,998 397 23,043,907
102,058 23,442 200,558 101,448 &,478,022
57,282 26,546 85,417 i 3,523,363
445,384 140,533 21,693,472
1,155,018 | 2,291,134% .. 54,509 31,443,705
101,814 191,.215% ... 05,6581 5,324,598
6,733 303 s,900 | . ... 496,867
330 £ L 3 [ 42,000 952,711
2,940 14 574* 2,226 311,543
1,000 2 5 | ; 170,000
55,384 | . 127,537 | ... 2,907,987
458 9l 136,261
YEE N sesaisiess - e 59,863
2,473,000 ‘ .......... 3,409,000 897,000 29,630,000
OB | sty 29,000 354,000
1,060,000 | 1,214,000 203,000 | 11,419,000
185,000 240,000 43000 B,143,000
| [P fer 9 e e o R 1,206,000 &51,000 9.714,000
SSDOD | caninawa 204 ,000 whE ; 1,673,000
599,473 500,095 | 4,645,109
83,873 | 42 478°¢ Lpis i 1,663,046
4,044 12,689% .. ........ 326,849
4 604 2.214 &, 078 681,381
4,100 1,830 7,546 8,078 227,914
16,824 4,168 24 025 4,008 1,131,5M
4,558 9,085 | ..... 538,998
18,328 11,781 17,305 15,708 1,168,761
34,291 24,000 a0, 589 1,981,085
22,081 12,056 21,879 1,433 995,560
13,515 5,524 10,611 P04 F7BB, 011
15,434 5,400 14,406 6,623 695,946
11,124 3,491 B,341 1,714 1,021,735
1,914 | 4 610 330, 165
el R a7, 696 112,159% 616,489
I
|
. 47 165 195,585
15,089 922,552 ..., 1,580,126 2,533,227
e Sl &71,578 | ... .. L 687,404
......... | Aty e e 1,293,576
135,878 o 263,903
13,815 B 5 ) RO 137,027
4,924 3,152 s i r . 286,785
71,873 377 35,136 271 856 762,747
i S| [ — 4, 378 1,399 155,766
VE AT | ineieuns 9,626 | 18,153 96,578
000 | in e 3, 4100 591 87,971
racl 1,812 943 20,087
60,727 21,864 2,671°% 230,076
86,623 2,957 95,832 9,560 1,000,042
33,445 G 34,953° 9,652 202,058
2,547 46589 2,515 19,119
2 E T o 20,025 6,827 | 299,222

"Property.

| Mat
Total Income
Operating Before
Expenses Taxes
12,106,460 673,113
&,083,779 18,909
5,212,892 — 1,604, 6427
4,686,000 115,000
11,534,000 882,000
24 117,874 — 1,073,947
4,550,912 — 247,582
4. 325,114 — 971, 253"
22,787,267 — 2,201,959
32,218,687 — 1,426,069
4,843,911 416,553
243,973 197,958
993, 589 — 59,877
287,536 24,103
281,000 — 118,000
2,775,052 159,809°
163,708 22,153°
110,512 ‘ — 50, 649
34,059,000 — 5,194,000
511,000 — 164, 000
14,756,000 — 2,935,000
9,550,000 — 1,410,000
9,241,000 344,000
1,873,000 ‘ — 243,000
6,404,281 —1,817,101
1,262,413 367,761
428,190 — 108,318
643,392 23,417
462,795 28,877
1,137,326 — 16,951
514,667 24,330
1,263,630 — 140, 430"
1,973,586 — 12,807
908,112 —15,2586"
821,107 — 10,0697 |
726,293 — 38,235
938,005 64,138
420,981 - 113,323°
726,254 - 130, 148"
238,970 —33, 661"
2,472,944 9,917
832,700 — 105, 850"
| 1,167,405 7B, 767
294,806 — 33,525
130,026 8,080
310, 509 — 25,461
718,593 | 31,328
165,093 — 11,9137
B4,794 10,382
107,795 —19,947"
23,210 — 1,904
244,450 —9,586"°
965,678 29,378
178,530 23,067
glﬂrz _Ejﬂ?ﬂl
348,615 — 58,5637

"Express & excess I

“"Mo eperations this month.




INDIANA OHIO =

Needs only 3500-4000 feet of field -

w""

m

Pressurization system to 30.000 feet w

The Gulfstream:
the most
do-everything

business airplane

there is!

The only aircraft in its class designed exclusively
as a business airplane, the Grumman Gulfstream
offers unique flight-and-ground flexibility. The fol-
lowing case history proves it.

Here's a factual example of Gulfstream flexibility. It's a
storv of how one Grumman Gulfstream was utilized as
a sales tool by a well known chemical manufacturer on
two important field trips. On both these trips the pas-
sengers were able to fly above weather or traflie, in com-
fort, in Gulfstream’s pressurized eabin. They were able
to land and take off from short fields close to their des-
tinations, completely independent of ground handling
facilities. And they were able to get to their destination
faster because of Gulfstream’s high door-to-door time
and 350mph cruise speed.

TRIP NO. 1,172 HOURS. This field trip was arranged
through Ohio and Indiana to bring together a group of
distributors, providing each with an opportunity to ob-
serve one another’s operations, and also to help integrate
local with national sales promotion. On this trip, during

a single day, the Gullstream made 8 stops fo visit 6 dis-
tributors, and covered 1,356 miles. Cities visited ineluded
Evansville, Indianapolis, Dayton and Columbus (only
T1 air miles apart) and Cineinnati. That night the plane
returned to New York. Minimum number of passengers
was dD—maximum, 12.

TRIP NO. 2,17 DAYS. This same company visited its
Kuropean distributors to set up new outlets for its prod-
ucts and to outline plans and programs for the coming
yvear. Fourteen countries were visited. Meetings were
held and plant tours were conducted in Paris, London,
Zurich, Lisbon, Brussels, Cologne, Stockholm, Oslo,
Copenhagen and many other cities. The manufacturer’s
comment on this trip—his second overseas in six months
—was “‘on schedule—maintenance zero."”

Flexibility like this—flexibility that makes the Gulf-

stream ideal for T1-mile or 7100-mile trips—is one reason
why over 60 Gulfstreams are now in operation. Other
reasons are Gulfstream’s proven safety, reliability, com-
fort and beauty. In short, it's a sound business invest-
ment.

Corporate executives and pilots may arrange for dem-
onstration flights through the following distributors: In
the Unifed States: Atlantiec Aviation, Wilmington, Del.
Pacific Airmotive, Burbank, Cal. Southwest Airmotive,
Dallas, Tex. I'n Canada: Timmins Aviation, Montreal,
In Ewrope: Atlantic Awiation Export Corporation,
London, England.

GRUMMAN <.

Y.
AIRCRAFT ENGINEERING CORPORATION &
Bethpage + Leonglsland s New York '
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» Civil Aeronautics Board delay in issuing a formal decision in the United-
Capital merger casce is due to the Board’s desire to incorporate its merger
policy. CAB wants this decision to serve as a precedent for future merger
Cases.

» Domestic trunkline traffic suffered severely during Februarv., Because of
the flight engineers’ walkout during the month (AW Feb. 27, p. 36), traffic
hgures are not representative, but indications are that the industry will show
approximately a 1097 traffic decrease from the previous Febrary,

> \Watch for Douglas Aircraft Co, to win new orders for DC-8s as a result
of the Southern Transcontinental Route Case decision and because of crea-
tion of an equipment pool in Mexico. National Airlines will need additional
et equipment urgently for its new Florida-VWest Coast routes, and quick
delivery will mi]-.L the DC-8 a strong contender, Delta Air Lines may be a
]fm-:rf,r term sales prospect (see p. 45). Deliverv will be a factor in the Mexi-
can '-'.1I:uahnn but the influence of SAS, a DC-§ operator, through its invest-
ment in Guest Aerovias will also be important. Aeronaves de Mexico, which
had rejected the equipment pool idea when it reccived its own DC-8 by
virtue of Eastern Air Lines surrendering a delivery position, now must face
acceptance of the plan after losing its DC-8 in a crash at New York Inter-
national Airport. Improved performance of the DC-8 with turbofan engines
may be still another factor in the competitive scale.

» United Air Lines Executive Vice President A. M. deVoursney has been
unofficially labeled the successor to President W. A. Patterson when he
retires from active duty, probably in 1964,

P Russian domestic air fares, adjusted in terms of the new “hard” Soviet
ruble (officiallv worth %$1.11), are still higher than rail rates despite the series
of tariff reductions announced bv Aeroflot. On the short-haul, showcase
Moscow- Iemngr.uﬂ route, the jet air fare is lower than the train fare—14
rubles, against 14 rubles and 20 kopeks. More representative tariffs are:
Moscow-Kiev, 15 rubles by air, 12 n1h]E5 and 80 kopeks by rail; and Moscow-
Omsk, 40 rubles by air, 35 rubles and 10 anel:ﬁ by rail. On the long-
distance (5,000 mi.) Moscow-Vladivostok route, air fares are more than a
third higher than rail rates.

» Group of 12 African states will organize and operate a joint domestic and
international airline under a pact which links these nations’ political and eco-
nomic programs. Countries are Mauritania, Senegal, Ivory Coast, Voltaic
Republic, Dahomey, Cameroon, Chad, Central hfncn Republie, Gabon,
Madagascar and the former French Congo.

» Prospects now appear slim for full agreement between the U, §, and India
on amendments to the bilateral air transport agreement between the two
countries when negotiations are resumed this month in Washington. Talks
broke up in deadlock last vear in New Delhi over India’s insistence that
capacity and schedule restrictions be imposed upon U.S, flag carriers serv-
ing India. U.S. opposition to restrictions is not expected to Slacken during
renewed talks.

» Commerce Department has formed a transportation policy group to develop
a national transportation program. The eight-man rsrmlp mcludes Robert
Lester, former secretary of the Civil Acronautics Board, to represent aviation
interests.

» Nigerian government will begin complete nationalization nf Nigena Air-
ways Corp. this month. The government is buying the 49% of outstand-
ing stock now held by British Overseas Airways Corp. and Dempster
Shipping Lines,

» Civil Aeronautics Board plans to hold the second stage of its public hear-
ing on the cause of New York's Dec. 16 DC-8-Super Constellation midair
collision during the last week in April. After 77 witnesses testified in a 10-
day session last January, interested parties agreed that the accident’s probable
cause was not apparent from the record.

SHORTLINES

» American Airlines has grouped its
passenger services into one department
headed by Vice President W, G, Whait-
ney. The new passenger services depart-
ment will be responsible for techmical
reservations svstems, reservations, ticket
and terminal service, stewardess college
and service, food service, cabin service
and held performance appraisal.

»Bocing 707 and 720 turbojets in
scheduled service have flown more than
20 billion passenger miles in over 550,
000 fight hours since October, 1938,

» British Overseas Airways Corp. has
asked Civil Aeronautics Board to extend
its North Atlantic route bevond New
York to Santiago, Chile, via Cuba,
Panama, andnr and Peru. At the
same  time. the British  airline an-
nounced it will self-insure its fleet of
piston-engine aircraft. The carrier will
make the move on the ground that pre-
minm costs on the fleet are too high.

» Continental Air Lines is installing a
direct wire reservations system connect-
ing major off-line cities with key Conti-
nental reservation offices. This svstem
allows passengers, travel agents and
connecting airlines to make reservations
by calling local numbers.

» International Air Transport Assn. re-
ports more than 1.9 million passengers
and 46.8 thousand metric tons of cargo
were carried over the North Atlantic
during 1960, an increase of 24.7% for
passengers and 28.7% for cargo over
1959,

P Mexicana Airlines reports a 41 % gain
in passengers for August, 1960, through
January, 1961, over the same period the
previous year. Mexicana attributes the
rise to the introduction of Comet 4Cs.

® Panair do Brasil has received two
Douglas DC-8 turbojet transports. The
aircraft has a fifth pod between the
left inboard engine and the fuselage for

transporting spare engines,

» Piedmont Airlines was scheduled to
begin service Mar. 30 on a new Norfolk,
Va.-Knoxville, Tenn, route. Picdmont
will fly three round trips a day using
I7-27 and DC-3 equipment.

» Southern Airways reports over 26,300
passenger boardings and 4.8 million
pﬂESEﬂF{.‘T miles flown in February, a
gain of 32% and 36% respectively over
February, 1960.
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To recall a bullet 12,000 miles away requires Motorola systems reliability

g THE B-70 MA&TC major system
o /' management contract places in the hands

if ! of a single contractor, Motorola, an
d / unprecedented responsibility : positive recall
of a Mach 3, nuelear deterrent force, At
speeds over 2,000 mph — faster than a rifle
¢ . bullet —erew and aireraft safety, as well
as mission sucecess, demand integration of
myriad electronic functions with simplhfied
P ' controls and displays. s The integrated
M&TC system includes the functions of world-
wide command communications (LRR) linked
’ to the SAC Command Network; line-of-sight,
short-range communications (SRR): improved
tactical air navigational aids (TACAN);
/ air-by-air IFF; air-by-ground IFF; aerospace
ground support equipment (AGE); air-to-air
rendezvous equipment; instrument landing
7 r system (ILS); and erew intercommunications.

it Motorola's role as a major electronic
system contractor for the B-T0 Valkyrie's
Mission and Traffic Control typifies its
* systems management capabilities. Detailed
' information is available on request.

Military Electronics Division MOTOROLA

/
i

CHICAGDO 51, lllingis, 1450 Naorth Cicerp Avanua
SCOTTSDALE, Arlzona. 8201 East Mc Dowell Road
RIVERSIDE, Califarnia, B330 Indiana Avenue

Qualified fechnical personnel
are invited to apply



SPACE TECHNOLOGY

TESTS in transonic dynamics wind tunnel at Langley Rescarch Center (left) proved spoilers were not necessary on Scout launcher to allevi-
ate frequencies set up by high winds. The 71.4- ft Scont is shown in launch position at Wallops Island, Va. tnght} Despite cost increases,
project officials feel a Scout mission can be completed for under 51 million.

Scout Shifting to Contractor Flight Phase

By Edward H. Kolcum

Langley Field, Va—Scout solid-pro-
pullant Taunch vehicle 1s now shifting
from National Acronautics and Space
Admmistration  to  prime  contractor
management for the second halk of its
Hight test program and for operational
launches.

Fight-launch development program
b [Illthh- the four-stage Scout for satel-
lite, probe and re- entry missions is now
at mid-point. Final four vehicle devel-
cpment shots will be made by Vougzht
\stronautics  Division  of  Chance
Vought Corp., prime vehicle contrac-
tor to NASA,

Conceived onginally as a vehacle to
extend velocih Up.ihlhh for re-cntry
tests for advanced nose cones and boost-
glide vehicles, Scout evolved as the
single lightweight workhorse in the na-
tion’s long-term space plans, With the
evolution came pressures of an unreal-
istic fight schedule to meet commut-
ments for both U, S, and international
pavloads, and a series of ditheult tech-
nical problems.

The fact that Scout has been largely
suceessful m three of its hrst four wlmh
and that the vehicle is essentiallv readv
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tor opcration three vears after the pro-
eram was authorized is attributed to a
management philosophy unusual in an
NASA rescarch center. Research centers
historically have dealt o advanced re-
scarch rather than Hight hardwarc,
and both industry and NASA space
flight centers viewed the Langley experi-
ment in operational hardware manage-
ment with some skepticism.
William E, Stoney, Jr., Scout project
chief, believes research needs a concrete
eoal and that the development of Scont
actually was accelerated because special-
ists in such research areas as mechanics,
suidance and aerodvnamics were avail-
able immediately when problems ap-

peared.

Management Alternative

The alternative wonld have been to
place direction of the vehicle with Mar-
shall Space FFlight Center, the NASA
prupulmm facili l.‘-,, and put management
and component development contracts
out to industrv. Because speed became
the primary requirement and the pro-
eram was already under wav at Lang-
]E: - dev L'inpuwur management was ]L'fl'
there—at first r+.]1|LL|11I:h.

The Scout vehicle was conceived 1n

Julv, 1957, by Stonev, Maxime A, Fa-
eet and Robert €. Piland when the
National Advisorv Committee for Acro-
nauntic’s Pilotless Aireraft Research -
vision saw a need to extend the
performance 1;';1]::'1!1[1i’ric_- of L‘iiﬁtins_; re-
search rockets, Faget and Piland are
now with NASA's ":-]HI:L Task Group.
Hardware development was done more
frequently. by PARD than by other
NACA divisions because research rock-
cts, many of them for special purposcs,
have been used since 1945 to study
transonic and supersonic characteristics
of acrodynamic and nose cone config-
urations,

Largest of the family in the design
phase in 1957 was the fve- stage, #::h{]
propellant  Javelin  using  a 5Lrgunl
booster, which could take 40 1h.
through a 16,000 fps. veloceity prohle.
Flown for the first time in June, 1938,
Javelin cannot duplicate the velocities
involved in re-entering from earth
orbits and interplanctary Hights.

I'irst Scout conhguration envisioncd
by the PARD team was based on a
booster cluster of three Sergeants, a
single Scrgeant second-stage, X-7 third
stage, md N-248 fourth stage. Bv De-
cember, 1957, the team IL;]EJCL{] the
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booster cluster with  the improved
Jupiter Senior, or Algol, which Acrojet
General Corp. had  developed. Soon
atter Thiokol came up with an im-
proved Sergeant, called Castor, which
ieplaced the Sergeant sccond stage. By
May, 1958, the design consisted of
Algol and Castor, with Hercules-Alle.
gany Ballistics Laboratory X-248s as
both third and fourth stages. First two
stages would be controlled, and last two
were to be spin-stabilized. As a satellite
launcher, this vehicle could put 50 1b,
in a 300-mi. orbit.

First Money Committed

PARD received authority to continue
design work m Mav, 1938, and 1t was
then that that monev was first com-
mitted to the project and contracts
authorized. To increase the pavioad
capability to the present 150 1b., it was
decided to scale the third-stage ABL
motor to a weight about five times the
X-248. This third-stage Antares is the
anly new motor development in the ve-
hicle, and 1t proved to be one of the
principal problem arcas not forescen
when an initial firing date of October,
19359, was scheduled.

All motor contracts were let by De-
cember, 1958, and $3 million was com-
mitted to contracts for Scout througlh
that vear. Vought Astronautics won a
contract over 12 other bidders in April,
1959, to design, build, and make lim-
ited tests of four airframes, and to con-
struct a launch  tower. Minneapolis-
Honevwell won the gumdance contract
from among cight bidders, and sub-
contracted the ]ndruﬂf.n peroxide con-
trol jets to the Walter Kidde Ca. The
peroxide jets proved to be a second
cause of delav in the launch schedule.
Contracts awarded in 1939 totaled 56
million.

Farhier this vear, Vought was named
prime vehicle Ef}tﬂhl{mr. and was for-
mally awarded a contract to launch the
last four development shots.

The October first-Aight date was
recognized  as anrealistic garlv 1 the
program, but Stonev feels certiun that
without any engineering problems, first

Scout Flight Schedule

Eigh’t-vﬂhfl:l::—ﬁt'uut dnw:lupm ent sched-
ule will eonclude with four more ﬂigh'l:s,
all scheduled this vear. Vehicles will be
launched at Wallops Island, Va., and
will carry these payloads:

e Scout 5—Micrometeoroid hazard satel-
lite, weighing 115 Ib. containing sensors
to measure the effects of micrometeoroid
mmpricts,

® Scout 6—Backup for micrometeoroid
hazard, If initial launch is successful,

cal motor to be flown on a vertical tra-
jectory in a high-velocity re-entry test.

e Scout 7 and 8—Two electron density
probes, weighing 100 1b., to be flown to
6,000 mi, altitude.

First four launches, also at Wallops,
| were two motor development shots, an
unsuceessful satellite launch attempt, and
successful orbit of Fxplorer IX.

payload probably will be a 17-in. spheri- |

Scout launch could have been made in
January or February, 1960, instead of
julv, Worst of these problems arose in
thrust misalignment, which had to be
well within L]u. tolerances demanded
for tactical missiles. Ornginal goal was
to settle for half the 0.5 deg, misalign-
ment for which Sergeant is designed.
atoney said that lns expenence with
carlier vehicles indicated the tolerances
could be cut to 0.1 deg. in the upper
stages, and 0.25 deg. in the first two
motors, y

Alignment Requirement

Alignment 15 essential so that con-
trol jets can be kept at a reasonable
size to leave more total weight for pay-
load. Iirst problem was to measure
thrust alignments, and then demand
extreme care with geometry i motor
production. Contractors have staved
within these tight limits on all shots—
there was essentiallv a zero misalign-
ment in the ABL third stage in launch
of Explorer IX.

Development of a scaled-up X-248
brought headaches, however. Six early
Antares statie tests fatled when the pro-

pellant burned through the plastic cas-
imgs which used an advanced bonding
material. ABL went back to the }i*_'-’-lé
propellant-casing binder, and although
the casings withstood the burning, the
nozzle liners buckled imwiard frem nee-
ative pressures of exhaust gas. ABL
made an mgenious fx, Stoney said, by
drilling a pattern of holes spaced an
inch apart in nozzle shell to vent off gas.

Nozzle on the second-stage Castor
bumed off duning the hrst static test,
but this was {|1|1LL]1 hxed by Vought
by wrapping a heat-absorbing material
around the nozzle.

Hvdrogen peroxide svstem for second
and third-stage motor flight control was
chosen over control of exhaust gas be-
caus¢ NASA had considerable exper-
ence in use of peroxide controls for
frec-flight wind tunnel models, The
|1r:}h]¢.'m with the Scout svstem 1s that
peroxide is difficult to ignite immedi-
atelv, and only a 90-millisccond delav
can he tolerated from receipt of an
crror from the guidance package to cor-
rection responses by pitch, vaw and roll
jets.

Control Jet System

Atter rejecting such methods as pre-
heating, and dribbling the fuel on a
pre-catalvst, the Kidde Co. came up
with a cold start catalvst bed which has
been chective in meeting control re-
sponses,  Peroxide maotors  themsebes
were redesigned after vacuum chamber
tests showed the jet stream exhansted
off-center,

second-stage hyvdrogen peroxide sys-
tem consists of two ]:uh,h and two vaw
jets, with 600-1b. thrust, and four 20-1h.
pressure jets for roll comtrol. Third
stage has four 40-Ib. pitch and vaw
m:mtml jets, and four 14-1b, roll jets.

\ phenomenon described as “start-
hnﬂf' by Stonev developed from the
ﬂ]‘*-.lt Scout launch last July when the
third stage developed an extremely high
rolling torque, for which the :}nﬂuH]
+-Ib. roll jets could not unn[:u.n.mn-
Stonev says the roll rate was com-
pletely  unexpected, and it took use
of a test rig floating on oil to deter-
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GENERAL AHRAHGEMEHT of the Scout fl:rlll"-Ehgf: launch vehicle shows the way instrumentation is pu:hgtcl in the motor transition
sections. Sphere forward of the fourth stage represents a typical payload,
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...with off-the-shelf components
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Delco Radio can design, develop and deliver digital computers with the speed you need, for airborne
guidance and control as well as a wide variety of other special applications. B With off-the-shelf

Delco transistorized digital circuits, we have, for example, built a computer for a military

application in less than three months. B These miniature modules contain
standard components. They satisfy all MIL-E-3272D (ASG) requirements,
which assures extremely rugeged, reliable computers, Continuing life tests on

these computer circuits now exceed four and one-half million transistor hours without a failure. And where space 1s no problem, you
can have these same, reliable digital circuits packaged on plug-in circuit cards. B Delco Radio has six sections of highly experienced
people with the necessary capabilities to produce complete computer systems: Application Analysis, Systems, Logic, Memory,
Circuit Design and Advanced Development. May we review vour requirements? Just contact our Sales Department. B Physicists
and Electronics Engineers: Join Delco Radio's search for new and better products through Solid State Physics.

[DELCO

RADIO

PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS

Division of General Morors » Kokomo, Indiana

o4

SCOUT transition section C, which is wrapped around the nozzle of the third-stage Antares motor (left). Components visible with serv-
ice panel removed are the hvdrogen peroxide storage tank at top, covered with msulation; rate gyro bracket and 44-lb.-thrust jet nozzle
to control vaw. Nozzle for pitchup jet in transition section B (right), with insulated catalyst bed at left. The section surrounds the noe-
zle of the second-stage Castor motor, Nozzle on second-stage Castor burned off during first static test, so it is now insulated.

mine that high roll is an inhecrent
charactenstic of the X-254. Roll motor
force was then raised to 14 1b.
C-mcdance ]].‘t["-.'iig[.' 15 a1 svstem ol
three  single-axis  reference  gvros  at-
kiched to the veliele frame between
the third and fourth stagds. Azimuth and
roll orientation are pre-set, and devia-
tions are corrected by the gyros, Pitch
programer works on a timer and feeds
directions to the pitch-axis gyro.
Iirst-stage  control svstem  required
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modification before the first flight be-
cause of a tear that the vehicle would
Autter outside lmts i the 3,000-4,000
psi. environment anticipated at max
mum dvnamie pressure and that the
fins, which lose 10% of their surfaces
through heating during Hight, could
not compensate for the flutter. Two
hxes were made: a bearing was added
to the aileron vanc shaft, and the vane
bearing box was redesigned.

Problem of exhaunst gas building up

in third and fourth stages and sealing
the mnozzles before  separation  was
solved bv venting the motor nozzles
on both stages. Motors are separated
by the hrnng blast of the succeeding
upper stage.

Theory  that  spoilers  would  be
needed on the launcher to bafe high
winds was disproved in wind tunncl
tests, but connections between  third
and fourth stages were stiffened when
it was calculated that Hexibilitv of the

HIGH ROLL TORQUE in the third-stage X-254 Scout motor, discovered in the first test launch, led to detailed study of the phenomenon

with this oil-bearing test rig. Assembled transition section B, which bolts to the frst-stage Algol motor, shows the blow-out separation
diaphragm at right, Technician works on 600-1b.-thrust yaw control jet.
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'UNDERSEA DEFENSE: FROM TALENTS TO HARDWARE

LOOK TO GENERAL PRECISION
FOR DEVELOPMENT, PRODUCTION
AND SYSTEMS MANAGEMENT

The talents and capabilities of the four divisions of

(reneral Precision, Inc., are heavily represented in the Navy's
latest weapons systems, as well as in space-age hardware

of all categories. The divisions are responsible for some system,
subsystem or component on virtually every missile, rocket,
aircraft and spacecraft now in operation or development,
ineluding all of the Navy’'s antisubmarine warfare equipment

on surface ships and submarines,

To make thesze broad capabilities available to the fullest of their
combined potential, General Precision, Inec., has consolidated its
four divisions for the systems management of major new undersea
defense projects and other important weapons and space systems.

A major undersea weapons program can now draw upon

more than 2% million square feet of combined General Precision
floor space and over 16,000 General Precision employees,

ineluding 4,500 scientists, engineers and technicians.

This combination of talents and facilities, backed by the
corporate financial resources of General Precision, Inc.,
makes it possible to develop, produce and manage an
undersea defense system as an integrated package.

GENERAL PRECISION'S DEMONSTRATED CAPABILITIES:

NAVIGATION, COMPUTER | DETECTION, SIMULATION

GUIDANCE TECHNOLOGY TRACKING, AND LOGISTIC

AND CONTROL | <, groC iﬁ%msmuu SUPPORT

POLARIS SUBROC ASROC | Asroc
1 ASROC POLARIS ;LEEEHEEHTHEL SUBROC

POLARIS NAVY AIRBORNE | 4 cpne A3J-1

SAMOS BOMB-NAV F8U-1 & 2

MIDAS CENTAUR POLARIS F11F-1

ATLAS FAA TALOS F2H-3

PERSHING AIR TRAFFIC VENUS STUDY CENTAUR

BOMARC-B CONTROL BOMARC-B

B-70 DC-8

B.52 707

A3l-1 | | 880

TODAY'S

DEMONSTRATED

ACHIEVEMENTS

SHAPE

TOMORROW

KEARFOTT

GENERAL PRECISION., INC. D CEeaN AnE
PRINCIPAL OPERATING SUBRSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION LINK

50 Prospect Avenuve, Tarrytown, N.Y.




Scout Motor Specifications

Propellant
Wi, Wi,
Melor Designation (Lb.) (Lb.)
Acrojel-General Algel.. ... 23,600 19,080
[Aerojet-Senior)
Thiokel Castor Sy ¢,600 Z,300
(XM-33-20-4)
Hereules-ABL Antares. , ., . 2,700 2,052
(X-254)
Haercules-ABL Altair. .. ... 515 455
(X-24B-A5)
f—In vacuum

Burning Specific
Thrust Time Impulse Dia, Length
(Lb.} {Sec.) {Sec,) {In.) {F1.)

103,000 40 214 a0 30 8

§2,000 F i 124 k]| 0.7
13,5400 I 255° 30. 55 1.1
2,800 3B 255" 25.7 8.3 '

joining scctions changes the effect of
wimd frequency. Scout 1s not launched
i winds above 30 mph., but both
launcher and veliaele withstood  100-
mph. gusts during ;L hllrl'i{.".lllt," last fall
at Wallops Ishkmd, 'V

Stoney said  that uth development
i5 :,:]-mplLl“L* he believes all vehiele parts
can be purchased for 5300,000. Assem-
blv, checkout, disassembly and delivery
to Wallops will add $250.000. Launch
costs—hnal assembly, checkout, erec-
tion on the lnncher and fAring—will
tatal SS0,000-100,000.

Air Force Blue Scout uses manv of
the same basic i.*nmpuncutﬁ a5 NASA's
Scout, and both vehicles” svstems are
becoming more similar. Becanse Blie
Scout i5s kunched verhicallv, there are
some differences i Attings, but ¢ssen-
tiallv, the components are closely
enough related that launches by either
ageney have reduced the dr:uh:rlmu.nt
time of the other., NASA s inte-
grating the USAIY ignition system in
its vehicle to further reduce the num-
ber of differences,

Blue Scout ignition is based on At
lantic Missile Range requircment for
a Faster checkout, while NASA's earlier
versions did not have to meet this
requirement.

Constant U.S.-Europe
Satellite Link Studied

Washington—Svstem of 18-25 flat-
able 100-tt. passive satellites in 3,000-
mi, circular orbits could provide vir-
tually  wmmmterrapted  commumications
between North America and Europe,
according to a MNatiwmal Acvronauhics
and 5]':;1:::: Administration study,

The study  assesses geometrie  and
probabilitv  factors which contral the
lowest practical orbit and least number
of satellites for an efhcient transatlantic
communications svstem.  Authors are
Ilovd V. Bennett, Thomas L. Coleman
and John C. Huobolt of the Langley

Research Center, who reported  their
findings in NASA Technical Note D-
G619,

As many as six 300-1h. stiffened FEcho

58

spheres conld be orbited by a single
Atlas Agema B INASASs Rebound pro-
gram, scheduled for operations i mid-
1963, clls for multiple satellite
launches with one Atlas Agena.  Pro-
gramed orbital altitude for Rebound
15 1,500 mi.

The Langley group studied orbital
altitudes ranging from 1,000 to 3.000
mi,; minimum clevation angle of line
of sight between satellite and ground
station from zcro to 10 deg., and usable
communication time rangmg  from
90-99.9%. Among the conclusions:
e Compromise must be reached on or-
bital altitude, because the higher the
orbit, the fewer satellites required, but
clectronics  requirements and - launch
vehiele L-.IIJ.'ICIH merease with altitude,
e Altitude increase from 1,000 to the
2,500-3,000-mi. range reduces the num-
ber of satellites required considerably,
but the reduction rate above 3,000 mi.
15 much less.

e Some dead communications time
must be tolerated because double the

B o
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number of satellites 15 required for
99.9% of service as 15 required for
90% uninterrupted service,

In order to communicate 905 of the
time, according to the report, a mini-
mum of 7-10 ~..m1|1tu. would have to
be placed in 3,000-mi. circular orbits.

At a 4.000-m1. arcular orbit, re-
quired number of satellites would be
8=11; at 3,000 mi., the namber would
merease to 9-13. The namber at 2,000
mi. would be 12-25, and at 1,000 mi,,
it would jump to 27-60.

To communicate 99% of the time,
satellites  required for  diffcrent  alti-
tudes would be: 5,000 mi—14-18;
4.000 mi—=15-21: 35000 mwm.-=13-27:
2000 mi—23- '-'-5 1,000 mi—=53 to
maore than 90,

For their studv, the authors based
their ground stations in Newfoundland
and Northermn Ieeland, both located at
56 deg. north latitude, 1,920 mi. apart,

Rocket-Launched Balloons
To Measure Wind Velocity

Three small  balloons  wall  be
launched by Deacon Arrow  rockets
from Naval Massile Facilitv, Pt, Arou-
cllo in a study of wind directions and
velocities to altitudes above 300,000 ft.
Iy Sancdia L:rr]:h_, prime contractor to
the Atomic Energy Commission.

The frst of 'th three launches wall
occur this month and the succecding
two will he made in Apnl and May.
Radars at Pt. Arguello will track the
39-in. Mylar balloons to measure upper
atmosphere winds. Deacon Arrow 15 a
17-ft., two-stage, solid propellant
mE]-:L't.
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Saturn Booster Barge Makes Shakedown Cruise

Barge Palaemon, which will transport the Saturn booster from Huntsville, Ala., to the
Atlantic Missile Range, is shown on a shakedown c¢ruise on the Tennessee River, Second
trial run will be held in mid-April. First Saturn hooster development flight is scheduled late
this vear, following a 2,200-mi. barge trip from Huntsville to Cape Canaveral.
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How does it feel to be so young a champion?

In the first six months of its operational life the Air Force's B-58
set six new world speed records and took first place in the high-
and low-level bombing event at the 1960 annual SAC Combat
Competition. Capable of speeds in excess of Mach 2, the Con-
vair-built “Hustler™

15 more than twice as fast as the next [astest

bomber now in service, And it hasn't yet stretched its legs. In a
few years, fully “grown,” the B-38 casily could improve its
own perlormance by ten percent again.

How does it feel to be so young with such promise? No
other bomber has ever known.

GONVAIR cecsnan mrsaues GHINID

SCIENTIFIC EXCILLENCE — WITH A SENSE OF MISSION



The Northrop T-38 has joined the U.S. Air Force

Now the Air Training Command has a trainer designed
for the space age. The supersonic Northrop T-38 is
already in service at Randolph Field, Texas. This new
twin-jet trainer will school pilots in all aspects of super-
sonic, multi-jet and high altitude flight in a combat air-

craft environment. Soon, in fact, every U.5. Air Force
pilot will learn to fly beyond the speed of sound in the

high-performance
MNorthrop T-38.

Morthrop Corporation, Beverly Hills, Cahfarnia
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NAVY LOCKHEED W"-"’-I ml:]ur barrier plane encounters typical Argentia landing condition—blowing snow. The aircraft is returning from
a 13:-hr, mission over the North Atlantic; fuel load for the mission is about 7,200 gal. Plane carries a 22-man crew.

Navy Maintains Barrier in All Weather

By Herbert J. Coleman One other recent loss at sea—a Nhli- - conversation ceased and the bhip dis-

- tarv Air Transport Service plane—also  appeared. Conditions were right for St

Argentia, NHd.—United States Nawvy could possibly be attributed to this elee-  Elmo's Fire, but no survivors or wreck-
ﬂ\ﬂ}l:r a1 Atlantic madar ]nnu_r |11IL Tt’la. 1l hilﬁ |11]:| The |}] IMC, I'L ]14 Wwias :1LJ{'L' Word F-r:nilrl.

fmni ﬂm; remote Newfoundland base  crossing the barrier, i radio and radar Three squadrons fiv the barnier run,

on a 24-hr., allweather basis, despite  contact with a picket aireraft, when  using Lockheed Super Constellations

-]
volce
for
climatic conditions that often border )
far eaSt on the violent. M TS
The barmer 15 an extension of the ' - '
OutPOStS Yew and Pine Tree Lines, to a point

ncar the Azores. Nissions last up to
14 hr. Navy has vet to miss a bar-
rier launch after four vears of opera-

’ l“\‘ 'Il'li

vital

Okinawa-Formosa Signal Corps Communication Link Completes Pacific System Spanning 400 miies of water, tions in which enly one plane has
T P bl B this Siennt Clnrne e Kokl reliakin ki theimnoetant Thams Duott been lost at sea, and that apparently
the Far East Seatter System, operated by the Signal Corps, is a highly n}m le 1 mporta ans-Pacific due to a wenther phenomenon,
Scatter System. Alpha personnel engineered the Far East system and provided all site preparation, roads, buildings, I'ate of the missing plane remains a
antennas . . . as well as the Collins tropospherie seatter cquipment. Construetion of the stations joining the significant mystery; there were no survivors and no
outposts of Okinawa and Formosa took place under the severe topographie and weather eonditions of the typhoon- wreckage was sighted,  Radio reports
prone Pacific. Field personnel from Alpha are now working side by side with Signal Corps technieians operating this also gave no indication of trouble,
: il - ik TET o S O R T A R But Navy offhicials suspect that Sk
vital multi-channel voice, teletypewriter and data communieation link. Flmo's Fire, often found in c¢leetrical

storms, mav have plaved a part in the
clisaster.

Barrier planes frequently encounter
St. Elma's Fire, usually on propeller
tips. However, the electrieal charge has,
i some cases, built to such intensity

CORPORATION that 1ons have formed a fery Ball which

A SUBSIOLARY OF COLLING RADIC COMPANY ricochets down the cormidor from  the
L'rl-:'ki‘.lii to the aft end, before disinte-

grating. When St Elmo’s Ifire shows
up on wing and pmpdlu tips, pilots

oW h]!th_-.l]l] the plance in an attempt
to lose 1t COMSTELLATION flies over Navy ships during period of rare good weather along barrier.
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ATLANTIC RADAR BARRIER (D) is the over-water extension of the Dew Line (A); Nid-

Canada Line (B), and Pine Tree Line (C).

Pacific radar barrier (E) operates out of Hawai

to Alaska; (F) and (G) are Pacific and Atlantic contiguous barriers using ships and Texas

towers for radar monitoring.

maodified for scarch and height-finding
radars. The plane, with modifications.
costs about $6 million. One squadron
—VW-11—is based at Argentia and the
other two—VW-13 and -15—commute
from Patuxent River, Md.

The weather they fly in is best
deseribed as foul. High winds pre-
dominate and at least on one occasion,
a WWV-2 Constellation has  been
launched in a 96-kt. wind. Blowing
snmow 15 a constant hazard and 1cing
15 cver-present during the flights.

An mdication of the flight conditions:
pilots set thaeir own takeoff mimimums,
which are uvsually visual sighting of at
lcast two runwav lights, Not long ago,
the barner foree recorded its 10,000th
mission when Lt. Cdr. ]ﬂﬁfph Roller,
of VS§-11, and his crew of 22 returned

to Argentia slfh:r a 13-hr. flight.
Navy won't sav how many ships are

on constant duty along the hlInLr
only pointing out that surveillance is
constant and effective, supplemented by
destrover escort vessels steaming  on
station to plug anv gap.

Argentia 1s home to more than 3,300
officers and men, Equipment includes
a Lockheed P2V squadron, used for
ice patrols and reconnaissance, a Coast
Guard search and rescue squadron and
base support aircraft, with a Beech 18
and a Douglas R5D. Nearest major
citv is St. John's, 85 mi. northeast,
The town of Argentia, comprising 14
houses, a post office and railroad station,

s cmnplr:tf:h encircled by the Navy base,
The barrier first went into ﬂpﬂmtmn

AVIATION WEEK, April 3, 1961

Julv 1, 1956, Since that time, the
squadrons have flown more than 120,
000 operational hours to support the
carly warning network lines, according
to Rear Adm. Robert B, Moore, com-
mander, Atlantic Barnier Forces.

[n Washington, Navy spokesmen said
negotiations are under way with the Ice-
landic govermment to establish a Taunch
station 1n that country. Planes would
be lown there from Argentia.

This Aviarion WEEK editor joined
the crew of a WV-2 for a bamer
mission that turmed out to be tvpically

all-weather for most of the flight. The

mission went this wav:

With takeoff set for 0400, Crew
No, 2 of VS§-13, commanded by Cdr.
H. D. Fechtelkotter, bricted at 0200.
Bricfing was mostly for weather, since
barrier routes are nearly fixed.

With 12 to 14 hr. of flight in store,
weather briciing s ticklish, particularly
in  the terminal forecast.  Argentia
weather 1s subject to change without
notice, but on this flight, base weather
hit the forecast on the nosc.

Navy uses a unique launch system,
L‘(‘Jllﬂl[lﬂl'lﬂg the size of the “Willie
Victors,” Each barrier plane is kept in
its own enclosed bay, in one of six in
the base maintenance hangars, or in
special alert hangars. Engines are started
in the hangar after doors are opened;
planc then taxis directly to the takeoff
runway, No, 7, a 7,450-ft. runwav,

With Lt. Cdr. Stanlev Rvder in the
left seat, the airplane left the hangar,
moving into blowing surface snow that
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cess begins at the moment of
record exposure.

Uniform frequency response
from 0 to 8000 cps
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This is Colidar—a dramatically new
kind of radar for satellites and other
space vehicles.

Unlike conventional radar, which “sees™
with microwaves, the Hughes-developed
Cohdar probes with incredibly nar-
row, high-intensity beams of light,

The secret 1s a new Eind of licht. Coherent
fight, This is a projection of electromag-
netic energy at a precise frequency—
100,000 times higher than conventional
radar frequencies.

This high concentration of energy into
a narrow beam gives Colidar amazing
powers of discrimination—and makes
possible ranges far bevond the abilities
of present-day radar.

In orbit, a Colidar-equipped satellite
could survey vast areas of space—track-
ing other satellites, space vehicles and
other objects. Add this to Colidar’s
small size, light weight and low power
needs, and the result 1s the most practi-
cal radar for use in space.

- New space radar

probes with slivers of light

Electronics is our business. Devel-
oping new kinds of radar is but one facet
of Hughes' many activities. Hughes is
today building one of the first vehicles
which will land on the moon, semicon-
ductors no larger than the head of a
pin and computer-controlled mdustrial
machine tools.

Perhaps you have a problem for which
our 5,000 engineers and scientists can
supply a solution. It may be an oppor-
tunity for both of us.

L

Creating a new world with electronics
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1HEL
WORLD’S
ONLY

“MISSION
MODULE”
'HELICOPTEI

CONVERTS FROM MINESWEEPING TO ASW IN ONE HOUR

The new twin turbine-powered Boeing-Vertol 107 is the only
helicopter flying today that can perform so many military

missions —without costly conversion of the basic aireraft.
The rear loading ramp and unobstructed cargo area permit

a variety of modules or equipment to be quickly and easily
installed on the 107, thereby enabling it to perform special-
ized missions for any and all military services. The Nawvy,
for example, can use the Boeing-Vertol 107 for minesweeping
and fleet utility duties and then, less than sixty minutes
after mission completion, convert to anti-submarine warfare
—simply by installing Vertol's ASW module.

Whatever the mission, the performance-proved Boeing-
Vertol 107 offers features unmatched by any other helicopter
— 150 mile-an-hour cruise speed . .. neutral directional
stability at zero airspeed for any-wind hovering . . . a Vertol-
developed stability augmentation system (SAS) provides
fixed-wing aircraft stability which can be augmented with a
trim system for automatic flight . . . tandem-rotor design that
minimizes down-wash velocities . . . ability to land and take-
off from water without special flotation gear.

These are just a few of the capahbilities that make the
Boeing-Vertol 107 the first all-mission, all-service helicopter.

VER '/O L onssion

H!ﬂ RTON

PE NNSYLVANIA

BOEING

TECHNICIANS aboard the WV-2 man search radar scopes constantly (left).
Center and radioed to Operations Control Center at Argentia for evaluation,

mide ground navigation trickv. Ceiling
was 500 ft. and wvisibility about -mi.
in the snow, improving after takeoff.
This gave Ryder a look at about half
the runway lights when he called for
takeoff power.

The Connie reached V, and V. at
128 kt. and lifted off casilv when Cadr.
I"echtelkotter called this speed. Ryder
was on the gages from takeoff to 6,000
ft. where the Connie broke mto the
clear. Icing started shortly after the
gear came up, but it was nme and maost
blew awav on the climb: boots are
mmstalled but were not used.

All barrier missions are flown at
mmpnntiu:h low altitudes. ranging
from 5,000 to 8,000 ft.—altitudes com-
patible with gund radar coverage of
planes at varving heights. In a typ-
cal barrier 48 hr., the WV-2s will
make as many as 100 contacts, inding
correct height on most of them.

For example, Strategic Air Command
attempted a sneak prnetmtirm. known

onlv to one Navy staff officer at
Argentia. Flving at both high and
low altitudes, SAC Boeing B-52s5 and
B-47s made five attempts to cross the
barrier undetected, In five cases, they
were contacted and  tracked by the
WV-2s on dutv and reported through
Nave-Norfolk to North American Air
Defense (Norad) at Colorado Springs,
Colo,

Radar Equipment

The aireraft is fitted with a General
Eleetric APS-20 long-range search ra-
dar, mounted in a p!mtic radome on
the bellv, and a Philco APS-45 height-
finding radar atop the center fuselage.
Scopes and repeater units are mounted
in a darkened area in the aft section and
monitored constantly,

Radar surveillance starts at the bar-
rier gate, where the plane commander
sends an "Ops-Readv” signal to the
Argentia Operations Control Center
which runs a constant plot on WV.2

Contacts are plotted in the airborne Combat Intelligence
At right, crew member operates the height-finder scope.

f

positions along the barrier. A radar
contact, once plotted for course, speed
and altitude, is given a "Flash” mes
sage priority and 15 followed up with
additional information in a supple-
mentary message.

At Operations Control, the decision
15 made on whether to consider the
contact an “unknown.” It is checked
against known commercial and Mili-
tarv Air Transport Service flight plans,
and 1f data does not conform, the con-
tact 1s sent by hot line telephone to
Norfolk Control. Norfolk is connected
directly with Norad and fnal decision
for a scramble interception is made at
Colorado Springs. The scramble can
be launched in less than 10 min, from
time of the frst flash advisory from
the WV-2.

Contacts are plotted directly on
search and height-inder scope. The
flash report, besides immediate trans-
mission to  Operations Control, 15
plotted on a replica of the barrier and

BACHELOR OFFICERS QUAHTEHS at Argentia is known locally as the “Argentia-Hilton.” Recreation facilities include a bowling alley and

gymnasinm. Top floor presently is uwsed for married officer’s temporary housing,
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Aerial view at right shows runway lavout.
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Field Service Engineering

AMPLIFIER

l';--w; St

Customer Training

COLLINS RADIO COMPANY

EXTENDS A HELPING HAND

Collins Radio Company's new 3Service Division is providing Collins customers
throughout the world with the finest in maintenance and technical support,
Organized to consolidate the service responsibilities of all Collins equipment
and systems in use, the Service Division 15 making a substantial contribution to
Collins' goal: maximum reliability and minimum down-time on Collins products.

The Service Division is staffed by specialists in Field Service Engineering,
Factory Repair and Modification, Parts Provisioning and Technical Training,

For details on how Collins Service Division can help you, contact the Service
Division, Collins Radio Company, Cedar Rapids, lowa.

COLLINS

. CEDAR RAPIDS. IOWA . DALLAS TEXAS

A NEW COLLINS DIVISION

Replacement Parts

Factory Repair
and Modification

BURBANK, CALIFORNIA

its  course monitored for the entire
time the blip is seen. A preset com-
puter also shows the WV-1's position
on the barrier.

In addition to radar, the "u"u"x"".
carry electronic countermeasures equip-
ment, which evaluates reaction from
other radar sects, both airborne and
surface. In some cases, the WV-Is
have picked up submarne contacts
Hm}ugh ECM, and on a previous run,
Cdr. Fechtelkotter ordered a low-level
reconnaissance run to check out an
FECM reaction. It tumed out to be
from a Canadian trawler, and the crew
15 still looking for its first submarine.

With such long Hights, at almaost
constant headings for considerable
periods of time, the problem of crew
boredom becomes primary. lo combat
t]m the crew often interchanges jobs,

. the pilots will navigate, Juugttnrs
man radar sets and the like.

In addition, airborne emergency
drills are called without warning. On
this particular flight, Cdr. Fechtel-
kotter ordered a d:h:hmg drill when the
aircraft was on a GCA approach to
Argentia. Ditching was simulated for
touchdown and the crew was well into
position. Actual abandonment, carry-
ing designated survival equipment, was
made in the alert hangar. To ensure
competence, Navy L:,ni:n an evaluation
team at the rmch to pull spot checks
on various crews. The team usually
shows up at brichng time without ad-
VANCE ‘I."I.’:'H"['Il.ﬂg-

This particular barrier run was made
in a counterclockwise dircetion and
the turn was made at a point near the
Azores, where Lajes is the launch base
m case¢ a barner plane 15 “looped” oft
the barrier for landing. This happens
when weather conditions are extreme
at Argentia, or in isolated cases when
a crew 15 looped into Lajes for rest and
recreation, of which there is little at
Argentia and not much more at Lajes.

The loop is worked out by Opera-
tions Control and when the crew com-
mander leaves Argentia, he never
knows exactly when he will be back;
the 22-man crew carries complete cloth-
ing changes on each mission,

Once airborne, the crew's duties are
rigidly controlled to allow each man
proper rest, particularly i the radar
section where scope scanning can be
mentally exhausting. The WWV-2 has
a well-equipped g %r.t and at least one
hot meal, Prtpdrtd at Argentia, is
served in shifts. The coffee, in Navy
tradition, flows constantly,

About 12 hr. after takeoff, Cdr.
FFechtelkotter was relieved from the
barrier and headed inland for a GCA
approach, a common occurrence. Ceil-
mg was about 400 ft. and visibility
about 15 mi., but the crew again had
to put up with another common
weather problem—icing on the run-
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RELIABILITY

THROUGH CREATWITT AT VOUGHT ELECTHGHICS

L—l—l—

CHALLEHGE.PIﬁ?lde t"ha mﬂst reliable antﬁatﬂr ever huﬂt
Purpose: Guide the Mi tnuteman JCBM.

RESPONSE: Vought Electronics—working with four valve

- producers*—repackaged the standard electro-hydraulic valve

to achieve maximum reliability. The number of external seals
was reduced. Seal configuration was made more reliable. Tem-
perature shock sensitivity was lowered. And the finished valve
—of all-steel construction—weighed less and had fewer parts
than standard servo valves. This is just one of the many ways
Vought Electrumca has improved actuator reliability.

*Moog Eewumntruiﬂ. Inc., Raymond Atchley, Inec,
Weston Hydraulics, Ltd., Hydraulic Research and Mfyg, {'.lu

FOR A CREATIVE APPROACH TO YOUR CONTROL RELIABILITY PROBLEMS,
CALL OR WRITE VOUGHT ELECTRONICS' NEW PLANT AT THIS ADDRESS:

ELECTRONICS

CHANCE VOUGHT ..
P. E.hflﬂ.MTn

ANTERNAS. umﬂ:m - NAVIGATIONAL ELECTRONICS - GROUND SUPPORT ELECTRONICS

/1



Pﬁ[ﬂ/&‘/ﬂ/v .

Our ﬂrst Astrﬂnaut will be alded by an instrument designed to provide wsurﬂ
monitoring of his automatic re-entry equipment. The device is a product of
the creative design and engineering skills of Honeywell, Components for it are

being supplied by the Honeywell Precision Meter Division,
Maybe you have a mechanism problem that's looking for a solution. A quality product from
Honeywell may be the answer. Just get in touch with our representative in your area — he's

listed in the classified pages of your telephone directory. Or contact us:
Honeywell Precision Meter Division, Minneapolis-Honeywell Regulator
Company, Manchester, N.H., U.5.A. In H“neywell

WSPA:[ Canada, Honeywell Controls Ltd., Toronto
17, Ont. HONEYWELL INTERNATIONAL Sales and .
service offices in all principal cities of the world. ,waﬂ"m
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wavs, The Constellation 15 fAtted with
]1T1.JE]L|]IL| [Cv LT:-EH" and, ﬂL*-.]]ilZl._ the ice,
stopped well short of runway's end.

Debrichng showed that Crew Na, 2
had made 17 contacts, of which height
inding was obtained on 11. A check
with Operations Control showed that
the 17 econtacts worked out to 100%
nohservation by WV-2: those were air-
planes '~.I_1|'hflllli.!tL'lJ bv contacts from
ntluu WYV-2s and surface vessels.

The WV-2 was taxied directly mto
its hangar bay, where VS-13 mainte-
nance crews checked the flight report for
snags, No major nmintenance 1§ per-
meui here, bul SPATE ENgINCS ATC av; 1l-
able and can be installed 1in short order.
Maintenance on  100-hr. l1h]n|:t1m1_~.
s performed on planes assizned  to
V§-11, the "'n“;n’r..L squacron, and
the J]':Il'1|..‘-£¢'|:‘|1 I{|-LL| squadrons  rotate
their planes back to home basc for
100-hr. checks there.

However, all WV-2s are sent to
L.ockheed Air Service, Inc., at New
York's Idlewild Airport, for 400-hr.
checks, run on what Lockheed ealls an
“equalized maintenance plan,”  hrst
LlL"'.'L'EL'I]::I-L"[i tor commercial air carriers.

This allows a complete mspection

cvele to be performed in 7,200 hr,
with airplane downtime kept to a
minimum., I'"he 400-hr.  mmspection

takes from 7 to 10 days and the plane
15 returned to service at Argentia,

S0 far, Lockheed Air Service has
provided two-million man hours of
mamienance service; A considerable
amount of this 1s 1-.]‘.|-:_']].|: On  avionics
gear, of course. At specified times, af
Navy request, Lockheed performs an
M-ray inspection of stress points to de-
tect -possible damage. This is of
particular value because of corrosion
tactors which enter into the Argentia
operation, m all-weather Aving.

Betore a crew assignment, extensive
tramning is conducted at Patuxent
River. A crew commander, for in-
stance, must have 1,000 hr. mult-en-
ging time and 250 hr. in WV.-25 before
getting a barrier assignment. As things
work out, crew commanders usually
have 5,000-8,000 hr: in each Operi-
onal squadron, most first pilots are of
commander rank. Fach must have a
ereen instrument card (2,000 hr. total
time, plus five vears rated service).

Although barrier flights  are  the
primary mission at Ar rLul‘H there are
a1 number of other L]lit]u The P2V
squadron  flies extensive ice patrols,
under intermational agreement, as an
aid to shipping, primarily in charting
How of icebergs.

Another facet of this mission s
surveillaince and  plotting of surface
vessels: there are often  as many  as
2,000 operating in the patrol area,
and many of them are Russian trawl-

ers of the Pushkin and Mavakosks

AVIATION WEEK, April 3, 194]

LOCKHEED P2V, one of 11 based at Argentia, works with Royal Canadian Air Force in
checking surface vessels and ice flow. Canadians used the Canadair Argus.

class of fshing and supply vessels.

The P2Vs Jls6 have sighted subma-
rincs of the Soviet “Z" class, which
possiblv carry two mssiles i the aft
conning tower. On sightings, the sub-
marine crews cover that section with
canvas if the sub cannot dive before
aerial imspection.

The 1l-plane P2V squadron usually
operates at low level, again in all-
weather conditions.  Major hazard, be-
sides the weather, 15 colliding with
|r.'|.'h1.'1'g~i- measured as nsing nearly 500
't. above surface of the water.

Argentia has a single Sikorsky HUS
F]L]LL:t]JtLr used m: 141111. for search and
rescue. In recent weeks, the aircraft
has been used to aid civilians trapped
i rugeed terram by snow and 1ce. On
one mission, the HUS Aew 10,000 1b.
of food to an isolated community in
danger of starvabion. Later, a man and
two children, all critically 1ll, were
Hown from Isle Valen and Petit Forte
to Placentia Cottage Hospital, Placentia,
MNid., within two ]mnn of notikcation.

PRODUCTION BRIEFING

Lear Electro-Mechanical Division has
won a S+-nullion contract to continue
production of engine inlet and Hap
svstems for shock wave control on Re
public -105 aircraft. Contracts for the
svstems now total S15 million.

General Electric Missile and Space
Vehiele ”r.'[‘s-.1t'h|'.r;1|r has an S15.000)
Navy contract to produce once water
reCOVETY SVsECm) .I|]']l|.' to ]'?:II:'I:_IEZIIJ'_._' |Ji!‘t;[.|'lll:_'
drinking water from human urine,

The. Aveo-Everett RL“_-.{".II’EII Labora-
tory has been awarded a 5325000 letter
contract by Bell Telephone I aboratories
for an experimental study of a decoy
discrimination svstem for the Nike Zeus
anti-missile missile. The study will cen
ter on means of dentifving the char-
acteristics of radiation LIIII”LLl from ob-
jects re-entering the atmosphere and the
development of optical sensing appara-
LLis.

Simmonds Precision Products, Inc.,
Tarrytown, N. Y., has received morc
than 51 million in contracts for fuel
gages for the Convair 990, Sud Cara-
velle, Lockheed P3V-1, Chance Vought
'BU-2N and Canadair CI°-104,

First Mexican-produced Lockheed
Azcarate utility plane has made 1ts ini-
tial flight at San Luis Potosi plant, 200
mi. north of Mexico C 1tv.

Republic Aviation Corp. has been
awarded a $176,000 Air Force contract
for the development of extrusion proc-
csses for titamum metal.

Chrysler Corp. has been awarded a
5939278 contract for held service and
maintenance on the Army's Redstone
missile,  The work will be performed
at Chrysler’s Michigan Ordnance NMas-
sile plant, Stirhng Twp., Mich,

Baird-Atomic, Inc., Cambndec.
Mass,, will conduct a rehiability testing
program for the Missiles and Space [
vision of Lockheed Corp, in connection
with the Midas satellite progzram unde
terms of a S2-million contract.



Forecasting
by Lightning

New Lockheed Electronics weather system
spots storms up to 2,000 miles away

When a storm is brewing, lightning may send warnings
hours before it is detected by weather radar. Lightning
flashes (sferics) give valuable clues to weather condi-
tions, but until recently, weathermen had no effective
way of detecting and locating sferics at long range.

Now, Lockheed Electronics has produced, in conjunc-
tion with the Army Signal Corps and Air Force, a
unique system that pinpoints all lightning flashes within
a 4,000-mile area.

Remote antennas pick up radio signals generated by
Flashes of light | :«:f‘arics.. Processing Equipmﬂn.l; converts the s'Egnals into
on kKinescope directional data and transmits the information to the
indicate lightning's location. Air Force's Severe Weather Warning Center in Kansas
City, Missouri. There, after triangulation, the signals
are traced on a display which gives the storm’s location

and path.

Continuing research is leading to use of sferics as an
aid in forecasting tornmados and for plotting severe
storms in mid-ocean where present forecasting devices
cannot be used.

LEC 1s contributing importantly in a variety of ways to
development of equipment to advance meteorological
knowledge. Among current projects are high perform-
ance radiosondes and wind data conversion systems.

MINDING THE FUTURE

LOCKHEED
ELECTRONICS
COMPANY

Plainfield, New Jersey

At central station data from remote
sites are triangulated and displayed.

ENGINEERS AND SCIENTISTS:
For unigue position advancement opportunities,

Remote stations detect sferics caused h]l’ IEghtning. IZHEEIEE contact our Professional Placement Office.

Bearing data are transmitted to central station. s




THE VOICE
OF THE

“FIREBEL"

Firebee is precisely maneuvered by remote controller as he receives flight data transmitted from Dorsett telemetry system in the drone.

Ryan uses airborne telemetry systems

Near-sonic, Ryan's Q-2 “Firebee™ Target Drone provides o fast, high-

by DO RS E I I flying, evosive target simulating combat tactics. Rugged ond recover-
oble for reuse, the “Firebee™ is daily putting the “test of fire” on
American airborne and surfoce-to-air missile systems,

Firebee can be precisely controlled from oirborne or ground stations,
sincg in oddition to rodar trocking data, engine r.p.m., oirspeed ond

altitude ore felemetered continuously to the controller by the Dorsett
Model TM-4-31 system.

When edditional data is required for missile development programs
ond special applications, the system may be expanded to o total of ten
subcarrier oscillators in the pre-wired chassis.

The Firebee telemetry system is one of the many designed and built
by Dorsett Electronics. Put Dorsett's experience to work for you on your
next telemetry requirement. Your inquiries ond specificotions will
receive a prompt reply.

DORSETT ELECTRONICS, INC.

P. O. Box B42 ® Norman, Oklahoma ® JEfferson 4-3750
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AVIONICS

Non-Semiconductor Format Guides Set

By Barry Miller

New York—Another mmportant step
in d:,rnmg a set of uunl:l.mh]u:' formats
for microminiature avionic components
was taken here recently at a meeting of
svstem designers who will be 511L-i-ih'iug
this new generation of components for
future avionics/space  digital  data
processing systems.

The meeting was the final one under
its present name for the vear-old Sub-
committee on  Microminiature Com-
ponents of the Flectronics Industries
Assn. (EIA). In recognition of the
anticipated widespread use of micro-
miniature components, EIA has cle-
vated the subcommittee to the status
of an advisorv committee on  user
recommendations for diserete  micro-
miniature components.

At its current meeting the committee
hammered out o recommended set of
formats for non-semiconductor com-
ponents. At an carlier meeting (AW
Sept. 5, p. 90) it had agreed tu similar
fnrnmh for aL'm]anmh:thr devices.,
These recommendations—which, the
committee stresses, are not standards as
such—arc to be submitted for study by
appropriate industry groups for possible
adophion as future standards.

Monitored closely by component
manufacturers, t:1th1' actions hx the
aroup have clicited favorable responses
from scveral component parts makers.
A number of them who were in the
process of mtroducing lines of micro
components adjusted therr component
formats to conform with the subcom-
mittee's desires.

Committee Members

Presently, the committee comprises
representatives of a broad group of acro-
space systems manufacturers—including
American Bosch, AC Spark Plug, Gen-
eral Electric, Ramo-Wooldndge, Lit-
ton, Lockheed, Burroughs, Autonetics,
and Convair—which onginally had the
task of developing recommendations for
component formats consistent with the
needs of projected digital data proces-
sing systems. In the future the com-
position and scope of the committee
will be enlarged so it can make user
reccommendations for microminiature
components to be used in other fields
such as controls and communications.

Digital systems engineers who have
been participating in the group's delib-
erations durnlg the past year are ANX10U5
that future microminiature components
which they will need will be available
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in  uniform formats from sufhcient
sources so the user can be assured of
quantity supphes of given components
in the correet sizes and sh: ipes for com-
pact, hghtweight avionie svstems, [t
has taken the component mdustry vears
to advance the formats of the several
conventional tvpes of components used
in anv given field—such as digital data
processing—to the point where the size-
and weight-savings of one tvpe of com-
ponent are not overshadowed by the
larger volume and weight of companion
components.

An important pmh;lhlt: CONSCqUEnce
of the use of recommended formats will
be 1 automated assembly,

Similar sizes and shapes for a vancty
of componcnts such  as  transistors,
diodes, resistors, capacitors and induc-
tors, might considerably simplifv anv
efforts to antomate assemblv of avionic
svstems,

The recommendations as discussed at
the recent mecting are to be incor-
porated in a complete report which
will be presented for the group s
approval at its next meeting to be held
m Los Angeles duning the Western

mat' 411 H A
B
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TENTATIVE uniform formats for non-scim-

conductor micro components recommended
by committee of systems engineers. Packages
for resistors, capacitors and inductors are
not to exceed 60 mils in height and should
be integral multiples of 25 mils in other
dimensions. Package is shown in hole of cir-
cuit board (A). Pin locations and dimensions
of single and double-ended pulse transform-
ers (B and C) would conform to 25-mil
grid system also.

Joint Computer Conference in Mav.
There appeared te be a consensus
among members present on the follow-
img points, among others:

o Uniform passive component format—
A uniform format for micro resistors,
capacitors and inductors suitable for
imscrtion into holes in a printed board
or a substrate 15 desired. Components
will be a maximum of 60 mils in
height and integral multiples of 25
mils maximum in length and width or
diameter. Where leads are emploved it
15 sngeested that thev be nbbon-shaped
and coplanar with the top surface of
the component. Two-mil tolerances
would be permissible on the com-
ponents and an eight-mil tolerance be-
tween a component and the hole is
anticipated to encourage capillary action
during soldering.

e Capacitors—High-use parts will range
i value from 27 to 1,000 picofarads
and from 0.01 to 2 microfarads. \Work-
ing potential should be 50 v.d.c.

e Resistors—Values desired will range
from 100 ohms to 150,000 ohms with
the high-usage values expected to be
hetween I,ﬁ["}ﬂ and 6,800 ohms, Elec-
trical characteristics are not to change
maore than 5% in a 100C temperature
change. Frequency it for resistors
15 to be 10 me. mmimum. Power mating
specifications to be supplied by the com-
ponent maker should provide informa-
tion about the maximum temperatare
limit of the component for a given
hgure of rehiability.

L] FE‘-.:ILII'I"’ coil inductance—Coils will he
needed in values up to 75 microhenrics.
® Pulse transformers (lead tvpe induct-
ancel—Single-ended pulse transformers
with lead or pin terminations for mser-
tion through holes in a ]'_Jnnl:ul circuit
hoard should have dimensioms and lead
locations compatible with a 215 -l
arid svstem. Double-ended ]:uul.w trins-
former structure intended for pur!inl
stbmersion mto a substrate or board
hole should have tabs. Maximum depth
from onc surface, coplanar with the
leads, to the leads should not exceed
60 mils.

e Connectors—Iixtensive  specifications
were outlined for connectors and thesc
will be supplemented by additional
data to be obtained from another EIA
subcommittee  concerned  speeifically
with connectors. All dimensions are to
be referenced to the 25-mil grid svstem
ncluding center-to-center distances on
contacts, body dimensions and mount-
ing dimensions. Ratings for contacts
on 100-, 50- and 25-mil centers are
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Computer-cperated laboratory medel of pilot's disploy of available landing sites within the realm of safe re-eniry.

FAST THINKING for spacecraft pilots is the development objective of the
Bendix Energy Management System Project being carried out for WADD, ARDC,
United States Air Force. By means of an airborne computer-operated electronic
display, a pilot will see the continually shrinking area of targets and landing
sites which he can reach without exceeding the acceleration or heating
constraints of safe flight. Career opportunities in such advanced projects are

available to engineers who would like to direct their energies most effectively.

BENDIX SYSTEMS DIVISION o’

ANN ARBOR, MICHIGAN

CORPORATION

0.5, 0.4 and 0.3 amp. oo sud
.02, 0.03 and 0.04 ohms maximuom,
respectivelv.  Vaoltage breakdown  be-
tween contacts should not drop below
100 v. rms for the 25-mil centers, 150 v,
rms for 50-mal centers and 200 v, rms
for 100-mil centers.

Gold-plated arcas are recommended
tor leadless components so that con-
ductors mayv be soldered to them. In
some cases, a physical indication of
polarity mayv be required but it was
urged that it should not be made in
a wayv which might be blurred or
destroved during cleaning or assemblv.

Micro components which, at least in
some respects, conform to the formats
reccommended by the FEIA committee
are beginning to appear in inereasing
numbers. Manv of these available as
regular products or on special order
were displaved at the recent Institute of
Radio Engineers Show. Among these
are components from:
® Raytheon—A line of 33 silicon and
germanium transistors electrically equiv-
alent to other devices available in TO-5
cases. Germanium units arc available in
130-mil diameter x 130-mil high cans
while the silicon units are in similar
cases, 130 mils x 160 mils in height.
l.eads extend axially either from the
header or in some cases two leads cx-
tend from the header, the third through
the top of the can.
® Microwave Associates—Diffused  sili-
com mesa diodes have a hard glass on-
closure fused to the semiconductor junc-
tion. Diode is 90 nils in length, 60
mils i depth, has low leakage current
and an allowable junction temperature
nf 200C.

o Clevite—A line of glass-sealed “milli-
miniature” germanium  diodes, 50-mils
cdiameter, 160 mils in length, are being
made on special order.

e General Instruments — Hermetically
sealed glass, planar diodes, equivalent
to Mairchild’s F100. Characteristics of
these units include forward conductance
of 10 malliamp. at 1 volt, 2 nanoseconds
recovery time, and 2 picofarads capac-
itance.

¢ Transitron—Transitron has a broad
line of micro transistors and diodes fall-
mg within the formats recommended by
EIA committee.  This includes npn
silicon switching transistors, high con-
ductance diffused silicon diodes, fast
switching silicon diodes, voltage regu-
lators and stabistors. Among the more
recent additions to its micro component
line are micro Zener diodes.

® Mucon Corp.—Ceramic capacitors to
it 100-mil modular spacing.

e California  Resistor (%n ~Wire-
wound power resistor, 3 in. in length x
(.32 . in dia., became available be-
fore but was not displayed at the IRE
Show. Resistor has 1-watt power rat-
g, temperature coefhcient less than

0.00002/deg. C.
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NEW AVIONIC
PRODUCTS

® Microminiature rotary indicator meas-
ures 0.375 in. dia. by 0.56 in. long, for
use as malfunction indicator, annun-
ciator or binarv rcad-out. Units can be
supplied to operate from any standard
a.c. or 400 eps. a.c. voltuge. Power

consumption is 100 mw. Weight is
5.7 grams, Solenoids which operate in-
dicator are designed for use over tem-
perature range of —63F to 165F, Manu-
tacturer: Daco Instrument Co., Tillary
and Prince Streets, Brooklyn I, N, Y.

MODEL 80-3-3
Threaded Case Type

MODEL80-32 4
Threaded Bushing Type £

¢ Microminiature trimmer pots, with
resistances ranging up to 20,000 ohms,
are designed for flush panel mounting.
Model 80-3-3 has a % in. x 32 threaded
case and mounts within the panel with
very little projection front or rear.
Model 80-3-2 is 4 in. dia and has a
10-32  threaded bushing for pancl
mounting. Resistance mﬁ:mncc 15 5%
and power rating is 1 watt at S0C. Unit
withstands 50g shock and vibration of
30g to 2,000 cps., according to manu-
facturer. Spectrol Electronics Corp.,
{l:?{]}-i*’ South Del Mar Ave., San Gabriel,
alif,

| SRR
® Subminiature accelerometer, Type LA-
800, non-pendulous  with  constant
damping, measures 1 in, dia, by 1.25 in,
long, weighs less than 4 oz. Range of
acceleration measurement is 1 to SO,
with resolution better than 0.00012',
according  to  manufacturer. Normul
damping ratio is 0.65, +0.15, over a
temperature range of —65F to 2501,
but is available with other damping
ratios to mecet customer IL'IEILIEI'L'I]I!{:IITH_
Variable area Auid coupling is used to
maintain damping ratio fixed over the
wide temperature range.  Manufactorer:
Minneapolis-Honevwell, 40 Life St
Boston, Mass.

® Tunnel diode amplifier, Model O A
250, capable of covering octave band-
widths in the 250- to 500-me. range, can
realize a noise figure of a 3.5 db. Ap-
plications for this device include
countermeasures,  spectrim  analyvzers,
broadband telemetry, broadband com-
munications and high-dchnition hroad-
band radar svstems.  Manufacturer:
Micro State Electronies Corp.. 152
Floral Ave., Murray Hill, N. .

® Silicon mesa diodes, Types TI-2 and
TI-6, hermetically scaled within glass
package 60 mils in length and 40 mils
diameter, are computer units with re-
coverv times of 10 and 100 nanosec

-

| =

onds, respectively, Mesa wafers of these
microminiature diodes are oxide passi-
vated. Manufacturer: Texas Instru-
ments, Inc., P. O, Box 5012, Dallas
22, Tex,
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1'his 1s systems capability at NAA-Columbus

Assembled at the Columbus Division of
North American Aviation are the facilities
and the proven technical intellect to bring
original concepts swiftly to practical produc-
tion by the most economical and efficient
methods. Here, in one of the most complete
centers of advanced systems technology in
the world, many of the important advances
in electronie, electromechanical, and envi-
ronment svstems, as well as other areas, have
been made. This 1s true systems capabhility
.this 1s the Columbus Division.

| L ' LN v P2y - N = ’.' - . - | I_ | : 1
1/STOL FACILITIES. The Free World's largest wind J
NORTH AMERICAN AVIATION, INC. 77500 iy of transition from vertical to level figh
Eabmibus Oio is a part of the facilities at Columbus, Other V/STOL

equipment includes six-degree-of-freedom flight simu-
lator, and zero-altitude, zero-speed escape systems.

"5 - -Hnrlrlnl:

HIGH OR Low. The Mach 2 A3J Vigilante, now being “o" seaT, Columbus developed unique "G seat to study RADIO/RADAR ANTENNAS. An advanced type of antenna, constructed to such

built for the Navy at Columbus, operates effectively at human tolerance to a hizgh degree of vertical accelera- precise tolerances that it will be tuned to exaet pitch, will be built hy NAA-

deck level or up in the stratosphere. The versatile A3J tion, and to mate human factors to the machine. Ad- Columbus for the Air Force on “"Haystack Hill" near Tyngsboro, Mass. Unique

can perform either attack or interception missions in vanced low-level high-speed escape systems and pilot design developed at Columbus allows the rigid specifications to be met with

any weather, at any attitude or altitude, day or night. response in these flight regimes will be studied with it. significant reductions in dead weight, and in control power requirements,
AYIATION WEEK, April 3, 19241
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» New Thermoelectric Materials Re-
vealed—New group of high- -temperature
thermoelectric materials, samarium sul-
fide and cerium sulfide, which can op-
crate at temperatures as high as 2,0001°
have been developed by Westinghouse
Electric under Navy Bureau of Ships
sponsorship.  Although not vet as El]ﬁ
cient as lower-temperature  matenals,
the new rare carth sulfides can be used
s toppers in a series of thermoeleetnie
clements,  permitting  operation  at
higher temperatures which vield higher
over-all generator efheiency.

* Automatic Deburring Speeds Gyro
IFabrication—Echipse-Pioncer  Division
of Bendix, which builds the mertial
guidance svstem for Pershing ballistic
I'I]I'-:'-.:I]L rL]mrh that it has mhrm ated
the deburring of gyro parts, formerly
done by hand under a 20- -POWET MICTo-
scope, u1tttncr Hime qumrLd from Ught
hours to nnl}* six minutes.

® Precision Connector Meeting Sched-
uled—A one-day meeting on high pre-
cision connectors, which will discuss
wivs to reduce errors in precision meas-
urements due to connector uncertain-
tics n coaxial equipment at radio and
microwave frequencies, will be held
June 19 at the Boulder Laboratories of
the National Bureau of Standards,
Boulder, Colo. Abstracts of papers
should be submitted by Mav 1 to R, C.
Powell, NBS Laboratories in Bouldcr.

P High-Power Static Inverter Devel-
oped—A solid-state inverter, capable of
delivering 50 kva., has been constructed
by General Electric’s General Engi-
necrmg  Laboratory  in E-r:hmmf:mdu
N. Y. Inverter, which emplovs silicon
controlled rectihers, operates from 125
v.d.c. and delivers three-phase 120 to
240 v.a.c. power at a frequency which
15 i!l:l]-lllil'.‘.’ll‘l]l[: between 50 and 500 cps.

-

> Military Antenna Market Surveyed-—
Market survev of military  antenna
manufacturers by Robert C. Sellers &
Associates. indicates that current vear's
sules will total between $S130 million
and $240 milhon. Antenna market
five vears is expected to grow to $400-
S600 million.

» Long-Range Telemetry Developed—
New  long-range  telemetry  system,
called Svnchrolink, developed by Gaon-
cral Electric’s Missile and Space Vel
cle Dept., 15 expected to have a range
three times that of anv telemetry svs-
tem vet flown, company savs. Svnchro-
link 15 a {]I“JTT] telemetry svstem em-
ploving ptﬂw:. code modulation  with

phase shift keving (PCM/PS).
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Whether the universe has a 'saddle shape,' or any shape at all, is a matter of interesting conjecture. The
matter of space travel, however, is the subject of intense experimentation. A nuclear/thermionic/ ionic
propulsion system, currently being studied at Lockheed Missiles and Space Division, might well
become the power source for space vehicles.

Its design incorporates a nuclear reactor only one foot in diameter, generating heat at a temperature of
1850° K. This is transmitted to banks of thermionic generators, converting the heat directly into

electrical energy for the ion beam motor which uses cesium vapor as a fuel. The entire system is designed
without any moving parts, minimizing the possibility of failure,

Lockheed's investigation of propulsion covers a number of potential systems. They include: plasma,
ionic, nuclear, unique concepts in chemical systems involving high-energy solid and liquid propellents,
combined solid-liquid chemical systems. The fundamentals of magnetohydrodynamics, as they might
eventually apply to propulsion systems, are also being examined. Just as thoroughly, Lockheed probes
all missile and space disciplines in depth. The extensive facilities of the research and development
laboratories —together with the opportunity of working with men who are acknowledged |eaders In

their fields— make association with Lockheed truly rewarding and satisfying.

Lockheed Missiles and Space Division in Sunnyvale and Palo Alto, on the beautiful San Francisco
Peninsula, is an exciting and challenging place to work. For further information, write Research and
Development Staff, Department M-24D, 962 West El Camino Real, Sunnyvale, California. U.S. citizenship
or existing Department of Defense industrial security clearance required.

lackﬁeed/ MISSILES AND SPACE DIVISION

Syslems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellife in the DISCOVERER and MIDAS Programs

SUNNYVALE, PALS ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA = CAPE CANAVERAL, FLORIDA » HAWAII



GCR studies and tests prove the reliable Solid Rocket can be happily wed to the Liquid
Rocket, Product of this union—the Hybrid Rocket: number of stops and starts practically un-
limited; thrust and speed control from 0 to 100 per cent; more specific impulse (lsp and Ispd) than
any other non-cryogenic system. m The Hybrid is particularly well-suited for soft landings on
airless celestial bodies, for highly accurate orbital changes of satellites and spacecraft, and

for controllable defense missiles. GRAND CENTRAL ROCKET COMPANY

REDLANDS, CALIFORNIA,

THE MOST
PROMISING
MARRIAGE

IN ROCKETRY

FIXED WING

HELICOPTER

POWER
AMND
DRIVE
UNITS

STABILIZATION
AND
COMMAND
UNITS

SENSOR
UNITS

CALIBRATION
UNITS

BASIC UNITS of universal antomatic flight control system are roll, pitch and vaw power units (1), trim power unit (2), fhight con-
troller (3), attitude reference contral (4), navieational coupler (5), vertical gyro (6), accelerometer (7), altitude control (8), calibration
card (9), pitch and roll power unit for helicopter (10), linear actuator (11), collective pitch command control (12), rpm. switch (1),

command pickoff (15) und rpm. sensor (16).

V/STOL Control System Design Unveiled

Phoenix, Arnz.—Details of a univer-
sal auntomatic flight control svstem
which will provide stabilization and
control funchions for the Army's
manned hxed-wing and rotarv-wing air-
craft and for pilotless drones were dis-
closed here by the Sperry Phoenix Co.

The system, designated AN/ASW-
12(V), can maintain an aireraft’s posi-
tion to within 3 deg. of a desired ath-
tude, sufhcient for Army airemaft recon-
naissance or side-looking-radar missions,
Svstem, developed under contract to
Army Signal Research and Develop-
ment Laboratories, 15 intended to be
usable with only minor changes on a
wide variety of Army aireraft, including
future high-performance V/5TOL air-
craft,

Universal systems of this tvpe were
imstalled and Hight tested in a series
of military aircraft inclnding the Vertol
H-21 and Sikorsky H-37 helicopters and
the Beech L-23D. Production versions
are now going nto the Grumman AQ-]
Mohawk: others are slated for the

AVIATION WEEK, April 3, 1961

de Havilland DIC-4 Caribou and pos-
siblv the Vertol YIC-1B Chinook heli-
1;'-:11:-111', T hree-axis stabihzation s pro-
vided for fixed-wing airceraft; up to
five-axis (roll, pitch, vaw, altitude and
rotor speed control) 18 provided  for
helicopters,

System Flexibility

I"lexibality in the svstem comes about
th:'nngh the use of a common scrics
of {‘1:||1‘:]_‘:|L111L'|1l units, or modules, nter-
changeable from aircraft to aircraft,
The modules are so designed that thev
can be installed with only miner adjust-
ments as a system mto a vaniety of
aircraft types. IFor use in helicopters,
basicallv the same components, supple-
mented by several additional units, can
be integrated into a rotarv-wing flight
control svstem.

This universal characteristic—a maxi-
mum number of mterchangeable mod-
ules suitable for use in manv aircraft
tvpes—is the source of important advan-
tages for military aircraft. It eases main-

tenance, cuts down on technician triin-
ing time, simplifies logistics and lessens
necessary cabling and harnessing. A
nxed-wing, three-axis svstem with -
gational coupling weighs 40 1b., while
a S-axis helicopter system weighs 54 Ib.

Functions which can be provided n
the system are:

o Attitude stabilization (pitch and roll).
o [leasine  stalmlization, mceludmme o
heading select function.

e Altitude stabilization with control
provided by barometrie, radar or ghde
piath mputs.

e Path guidance with commands ac-
cepted through a coupling device from
auntomatic navigational equipment such
as doppler radar, ILS or VOR.

e Engine rpm. control (for helicopters
only).

In designing the svstem, Sperry engi-
neers abandoned the classic autopilot
concept with its multitude of inputs
and outputs and attempted to make
cach module of the system functionally
independent.  Hence, the idea of
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SEALING
UNLIMITED
AT -420°F

through continual in-plant development
testing of fluid regulators and controls

When you're dealing with temperatures ranging from near-

absolute zero to several hundred degrees above zero . .. with
tluids that have so minute a molecular structure as hydro-
gen and helium . . . with the critical space-weight factors of
missiles...these are conditions that demand continual
in-plant testing by the manufacturer, It's fundamental to
reliable fluid system sealing, control and regulation.

That's why Hadley is so uniquely suited to development
programs such as the new hydrogen engine, as well as other
space vehicle and ground support systems.

As designers and fabricators of fluid control systems
on many of the operational missile programs, Hadley has
combined expert engineering with its own comprehensive
functional and environmental test facilities to check out
every stage of development.

You'll save time, money and insure critically reliable fluid

control by checking Hadley first. Write for Information
Brochure AW-1094-3,

[‘I. IL

1427 SOUTH GAREY AVENUE, POMONA, CALIFORNIA
W MNAtional 5-507% BTWX Pomona 75570
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Openings exist for qualified engineers,

e ——— "

SWINGING below Army H-21 helicopter
is a 600-1b. load serving as a pendulum dur-
ing tests of Army-Sperry Phoenix universal
flight control system in the desert near
Sperry plant in Phoenix,

gr:mpifg all tubes or transistors re-
quired for control of the aircraft’s three
flight axes into a single []}ltli;l%{: for
convenience of shock mounting—largely
a carrvover from pre-transistor davs—
was discarded. The older approach
meant that servo mnp]iﬁu and motor
for a given axis were pklckantﬂ sepa-
rutely, Larry  Kaubman, engineenng
|‘.-m]=.1:t chief on the universal control
svstem, 1J:}||1t1-. out.

Im’rL id, in the Army-Sperry  ap-
proach, the entire servo system for each
axis 1s grouped as a single self-contained
low-power package. |‘!11~1. umit 15 com-
mon for cach axis and for all aircraft,
and one such unit differs from another
by a small external plug-in calibration
unit (containing resistance-capacitance
networks) for obtaining athtude error
and ratc of attitude crror signals. This
approach, Kaufman savs, also simplihes
production in that amplifier and servo
can be mated and tested together.

Components  of  the system  are
srouped by their functions into four
general tvpes—power and drive units,
stabilization and command units, scnsor
units and calibration units. The nature
and the number of units required, and
where they might be located in a typ-
cal fixed-wing system, are shown in an
tu:cmnp’ammg L1rm1ng of an L-23. In
the fixed-wing installation, power and
drive units accept electrical commands
from stabilization and command umts,
then mechanically p:}'-‘.:ll'lﬂll the aircraft’s
control surfaces. In a helicopter, power
and drive and a sensor (command pick-
off) are mechanically connected to heli-
copter attitude, collective pitch and
engine throttle controls. Stabihzation,
commmand and remaining sensor unifs
are tied to power and drive units.

The relationship of components for
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Simplicity, operating economy, and low
cost have teamed up with a brilliant per-

bhine engines an important item in the
inventory of American powerplants. The
J69 alone has logged more than a million
operating hours to date. Advanced models
growing out of the J69 program now await
industry application. They include aircraft
turbojets of 1,400 and 2,400 Ibs. thrust,
‘aft-fan' turbofan engines of 2,600 and
4.000 Ibs. thrust, a target-missile turbojet
of 2,550 Ibs. thrust, altitude thrust aug-
mentation devices for existing turbojets,
and the J69-T-35 air pump for boundary
layer control. Rounding out Continental's
capability in the field of aircraft propulsion
is a completely new series of turboshatft
and turboprop engines, including the 500-
hp, 6,000-rpm 217-5A (U. S. Navy designa-
tion T72-T-2) turboshaft, which promises

' to find use in a wide variety of applications.

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

WESTERN SALES OFFICE: 18747 SHERMAN WAY, RESEDA, CALIFORNIA
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Aerospace Hardware

from Aerojet-General

Nose cones...warheads...internal
and external insulation...plastic fins...
nozzle and exit cones...rocket cases
ihrust chambers...igniter units...
internal pressure vessels, Thisis

the tlying hardware ot the Space Age.

The Structural Materials Division
develops and fabricates the ultimate in
high-strength, light-weight,
ternperature-resistant components tor
missiles. | he division

contributes to America' s major missile
and space programs—to MINUTEMAN,
HAWEK, POLARIS, BOMARC, NIKE-
HERCULES, and TITAN.

Aerojet's achievements in the structural
materials field are based on extensive
investigations of metals, plastics,

and ceramics and on new approaches
to filament winding, plastic lamination,
and other composite fabrication

processes.

Structural Materials
Division

CORPORATION

Azusa, California

A
SUBSIDIARY
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THE
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RUBBER
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Engineers, scientists—investigate outstanding opportunities at Aerojet
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BASIC COMPONENTS of helicopter version of Army-Sperry Phoenix Co. universal flight umtml svstem. Heavy black lines indicate ¢l-c

trical relationship; other 15 flexible shaft,

the hxed-wing svstem is shown in an
accompanying signal flow diagram. Sig:
nal fAow divides into pitch, roll and
vaw control channels. The svstem s
activated  when  electnically operated
clutches connect the power units to
the arrcratt control svstem. Signals
from the sensor units, stabilization and
command umits and navigation aids pro-
vide attitude and heading stabihization,
altitude control and/or automatic path
euidance depending upon selected oper-
ating mode.  Although control chan-
nels are electrically independent, oper-
ation of the roll control channel for
command of banked turns 15 coordi-
nated with the vaw control channel for
turn coordination.

Operation of a tyvpical control chan-
nel, the pitch channel, for the hxed-
wing svstem is as follows: Pitch attitude
of the aireraft is controlled by the pitel
power unit's positioning of the clevator
control, The pitch power umit accepts
signals from these sources:

e Vertical eyro, which measures the
aircraft’s |'H’f{]' attitude.

e Cockpit-mounted flight controller—
signals from controller are mitiated by
attitude change commanded by pilot.

o Altitude control measures change in

wrometric albitude.
o H:u!:slr altimeter measures change 1n
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System, able to provide pitch, roll, vaw, collective pitch and rotor rpm. control, weighs 54 1b.

CLIET D -l T T L MiECHERT
BOTARF ACTUATOE ACCELLwOWETEN
TAw|
LT T FingT Alclasd
Blrpsrec iwiTEn
i T s, fl'
iy 3
i SVERd-a] Sk fiy o
BCEAEY RLTUATOE g
il ' F
A
-i'.r]-l""
¥ *—. . o
= ___ F
-\'-\__\__._.. _— _'_,_i—l'
# .-'
h_l‘( .".”“-u _- J 'Irl
| FafcViesS-wil fmkigel iy [ . \\
SETaRYT AETULATEE
| PITCHI lll'l' ﬂ‘ |'
i et w-‘-ﬂ '.
—— | '
I i -__-H-_-‘_‘-\-.. ..-\'T"— ':h‘l;
| \ 5 \ Ny
" o
H- II. ¥ o, I"'_ iy I.|+
o | Ty N = _-.r""J
_ - ) | :
HUTTARAT T — -.f;.}_-'"} __r--'_;-\.\_ -_ll_[( l'!l
FiLar - o 2 | ™ | o
ELTiTUDE = g S e 1
. ] F .-"‘ ‘!..-'- B i
CERTREL 4 i
-4 P hE _ |
7 " J
¥ " & A Hd g T Tml
P - Doy
{:'-__ -""J R kal THE
e FELEE
o, g FLigud
i, ' CONTaDLLL
DinPLACE s I:L{E'II-'I:I-.H.I:MHIC.I.L
FTREREGHT SHTART AEFLATEE
1 - PR

TYPICAL LAYOUT of basic components or modules, of Army-Sperry Phoenix universal
flight control system is shown in this drawing of a Beech 1-23. System has been success-
fully tested in several Army aircraft and is being produced in quantity for installation in
at least several Army fixed-wing aircraft and helicopters, Modules are interchangeable from
aircraft to aircraft with only minor adjustments to form basic three-axis flight control for
ﬁxct]-u'illg; five-axis control for rotary-wing, -
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gadar altitude from a selected altitude.
e Glide path signal measures deviation
in altitude between the aireraft’s path
and the approach glide path.

Vertical gyro and fight controller
signals mamtain the aircraft at the de-
sired pitch athtade. Both signals are
fed to the pitch control channel of
the altitude reference control. The ver-
tical gyro signal 1s compared with a

reference, while the flight controller

signal changes reference attitude at a /

hxed rate, in a nose-down or nose-up [ e

cdirection, as the pilot advances or re- — 80 —— | 'ﬁ'_l.f'f-;'r_'—'.r-:::"‘.:"-'.i;:
tracts 4 knob on the controller. Differ- _so ALTITUDE . e

ences between reference attitude chosen 7
by the pilot and actual pitch attitude :
sensed by the vertical gyro are then
fed to the pitch power unit which posi-
tions the elevator to null the difference.

Desired altitudes can be maintained
by signals from several sources. The
pilot operating a vertical select switch
on the control panel of the navigational
coupler through which all altitude sig-
nals pass to the pitch control channel
sclects the source of altitude control

COMPREHENSIVE
INSTRUMENTATION

commands—radar altimeter, glide path
receiver or barometric pressure refer-
ence. If he selected the barometric
altitude control function, for example,
signals would be fed from the altitude
control through the navigational coupler
to the pitch control channel. These
would command changes in pitch atti-
tude necessarv to hold constant baro-
metric altitude. Similarly, glide path
and radar altimeter signals can control
approach or radar altitude.

Power Units

Principal units of the flight control
system include:
® Power units—Power units (one re-
quired for each axis of both fixed-wing
aircraft and helicopters) are identical

HOWELL INSTRUMENTS are cali-
brated for use with all transducers for
the measurement of the phenomena en-
countered in all phases of aircraft and
missile development, test and operation,
Each instrument is completely self-con-
tained (miniaturized, silicon transistor-
ized, servo-driven, hermetically sealed)
with Zener reference, power supply, am-
plifier, servo motor, cold junction com-
pensation as needed and the 144-inch
slide-wire and punched tape to linearize
e.m.f. for exact, counter-type digital read-
out. Needle pointers are provided for
quick reference. Accuracies are within

0.1%. Available in 3"-dia. MS33639 and

except for gear ratios and power train L s[Epaeiens N el
ratios. Each is a 51-1b. package, desig- 00 P e A 2"-dia. MS33598,

QUALITY CABLES AND CONNECTORS NOW PRODUCED $E51 by e e, They e e Syled Seies BHLISS & 185 —The In

2 ' ' strament with the Ta pe-Slidewire —th
by Sperry as the heart of the svstem. ape-dirdewire —these

AT NEW BENDIX SANTA ANA PLANT

For users of electronic cables and connectors, Scintilla Division’s new plant in

Fach power unit consists of a tran-
sistorized amplifier, servodrive and drum
and bracket assembly. They are capable
of receiving direet commands from the

instruments are produced by the makers
of the JETCAL® Analyzer, the only jet
engine tester used throughout the world!

Full information is available for the

Santa Ana, Calif., is an important addition to West Coast industry. pilot or automatic I:I:H':ig.'lﬁﬁ“ cquip- b
Here are the finest, most complete, environmentally-controlled, air-con- ment and computing action required to SRIEEEA

ditioned facilities in the area devoted exclusively to cable development and fulfll each command. | /

manufacture, For West Coast electrical connector users the Santa Ana plant The package is designed so that the - |Si8i@ +

with 1ts complete facilities also offers “short-order” assembly service on the servomotor-and the remainder of the  =RPM Sales-Engineering Offices:

E:il:::n[-ii‘u’:: line L:-I' H::n_dix connectors. | | ditve skserbiv. ar well g8 the avigoies | -"—-—'P—; COMPTON, CAL., DAYTON, O,, VALLEY STREAM, L.1., N.Y..
['he plant 1s designed to meet the standard and special-purpose require- assembly. can be pulled out by removing | sPEeD .. WICHITA, KAN., TORONTO, ONT. (George Kelb Ltd.),

ments of aircraft, missiles and ground-based electronic equipment.

Sales and service for cables and connectors and all other Scintilla Division ey j : g
E L [ " P ‘l. I. 1 1 L
products will still be handled out of 117 E. Providencia Ave., Burbank, Calif, ithout disturbing the control rigging

. _ : of the arrcraft and leaves only a drum
Bendix Connectors —Bendix Cables: Designed together to work best together bearing and gear attached to the rigging
5 i i [ £ L I " u

Operationally, the unit converts elec-
trical error _"iigllil]?-i mto rotary motion

. . « s s . of its cable d I . trol sur-
SC]IltlHEl DlVlSlOI‘l ’mﬂﬂ(/ f;u:::; r;:f{ ;]E: (ﬂri?{t:’rluf tﬂ move control sur

SIDNEY, HEW YORK CORPORATIOMN

captive screws in the case. This is done MITCHAM, SURREY, ENGLAND (Bryans Aeroguipment Ltd.)

HOWELL INSTRUMENTS,INC.

FONMERLY O & 5 INATERUNENT C0O.. INC

¢ Trim power unit—"Trim power output ; | 3479 WEST VICHERY BOULEVARD + FORT WORTH 7, TEXAS
15 applied through rotary motion of an

Canadian Affiliale: Aviaten Electric, Ltd,, 200 Laurentien Bivd., Montreal ¥, Quebec, Export Sales & Service: Bendiz International, 205 E. 42nd 5t, Mew York 17, M. Y.
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A report aboul progress in research and

products from the Flight Propulsion Divi-
- sion of the General Electric Company

Une uf SAC's record-breaking E 58 flight crews checks final flight plan prior to
takeoff. This J79-powered Husﬂe:r logged a top speed of 1430 mph during its run.

Nuclear Flight by 65 IS GE Prngram Goal

CINCINNATI, Dhm—Nuclear-pﬂWErEd
flight by 1965—or even sooner—is both
possible and practical, according to
David F. Shaw, general manager of
General Electric’s Aircraft Nuclear Pro-
pulsion Department.

“Since January, 1956, we have suc-
cessfully operated modified J47 turbo-
jets for hundreds of hours on nuclear
power,” Mr. Shaw said. “We have also
successfully completed experimental
tests on advanced reactors, and are
now designing a high-performance nu-
clear-powered turbojet for flight test-
ing in the mid-1960's.

“Full-scale turbojets specifically de-
signed for nuclear power have also been
operated hundreds of hours in test cells
on chemical fuels. They have met or
exceeded all performance estimates.

“It is no longer a question of can we
build a nuclear-powered aircraft en-
gine, but when we can place such an

The CJ-805 Aloft: 880 Nears First Anniversary; 990 and

CONVAIR 990—The 640-mph jet flew for the first time
on January 24 and is being flight tested prior to scheduled
service with AAL, REAL, Swissair, and SAS later this year.
Four G-E C]J-805-23 aft-fan engines power the 990, whose
maiden voyage was described by Convair Chief Test Pilot
Don Germeraad as, “The cleanest I've had in six first flights.”

CONVAIR 880—Fastest jetliner now in commercial serv-
ice, the Convair 880 will enter its second year of operation
on May 15. The CJ-805-3 powered transport is now flying
with Delta, Northeast, and Trans World Airlines, and will “go
international” 1in mid-yvear when Japan Air Lines inaugurates
880 jet service linking Tokyo with other major Far East cities.

Proposed Convair Nuclear Airplane

engine in an aircraft,” Mr. Shaw said.
“We have reached the point of saying
that when an airframe is ready, we can
have the direct-air-cvcle nuclear turbo-
jet ready for installation.

Use the coupon (check GEA-7I05)
if vou would like further information
on G.E.s aircraft nuclear engine pro-
gram.

d Speed Recurds

Log Top Speed of 1430 mph

EDWARDS AFB, Cal.—Six world speed
records, five of them Russian-held,
were nearly doubled here recently by
two Convair B-58 Hustlers from SAC's
43rd Bomb Wing.

The Hustlers were powered by Gen-
eral Electric J79 turbojet engines, which
have now helped set 18 world speed,
altitude and payload records in little
more than a vear.

A B-58 piloted by Maj. H. J. Deut-
schendorf averaged 1061.8 mph while
carrying a 2000 kg (kilogram) payload
over a 2000 kilometer closed course.
The record claim, which is over 450
mph faster than that previously held
by a Russian Tu-104, was also entered
for the no-payload and 1000 kg pay-
load categories,

Two days later another B-58 swept
over a 1000 km course at an average
speed of 1248.7 mph. Records were
claimed for the same three payvloads.
The Hustler, piloted by Maj. H. E.
Confer, logged a top speed of 1430 mph
during the run.

The previous 1000 km record was
held by an Air Force F-101 Voodoo
in the no-payload class, with 700.5 mph,
and by Russia, (639 mph), in the 1000
and 2000 kg categories,

B-58 AWARDED THOMPSON TROPHY...
WASHINGTON, D.C.—The Convair
B-58 piloted by Maj. H. E. Confer was
awarded the coveted Thempson Trophy
in late February for its record-breaking

closed course speed of 1430 mph,

It is the first time in aviation his-
tery that the trophy has been won by
a heavy bomber. The award is pre-
sented annually by the Air Founda-
tion of Cleveland.

SAB Hustlers Gumplete
Six Months of Operation

CARSWELL AFB, Tex—SAC's 43rd
Bomb Wing—the Air Force's first op-
erational group of Convair B-58 Hus-
tlers—has completed its first six months
of operational duty here.

During more than 4000 hours of en-
gine flight time, reliability of the Hus-
tlers' J79-5B turbojets was evidenced
by a rate of approximately 400 hours
between unscheduled engine removals
for all causes.

Engine flight time for all phases of
the Air Force's and Convair's B-58 pro-
gram is currently over 25,000 hours.
Four General Electric J79's power the
Mach 2 bomber with a combined thrust
of over 62,000 pounds.

First Year of Flight Testing
Confirms Aft-fan Principle

CINCINNATI, Ohio—"General Elec-
tric's first vear of turbo-fan flight test-
ing has proven beyond a doubt the
soundness and practicability of the
aft-fan principle,” according to G-E
Commercial Engine Operation Man-
ager Neil Burgess.

His comment was occasioned on the
first anniversary of American turbo-fan
flight last February 19. On that day
a year ago a G.E.-leased RB-66 flew
aloft powered by two CJ-B05-23s.

“The engines,” reported Mr. Bur-
gess, “have been operated over a com-
plete range of altitudes and air speeds,
under severe distorted inlet conditions,
and with two entirely new nacelle de-
signs. The fan has in no way compro-
mised the good throttle response char-
acteristics of the engine.

“In all cases,” he said, “we have been
completely satisfied with the engine

i 3.
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G.E.'s modified 10-to-1-ratio J85 will be ideal for VTOL, STOL, and copter boost power.

J85 Modified to Produce 10 to 1 Power Ratio

LYNN, Mass—General Electric’s J85 turbojet engine can now be modified to
produce a thrust-to-weight ratio of more than 10 to 1.

Production J85 engines currently entering service with the Air Force deliver
a specified 7.6 to 1 ratio, the highest of any military production jet powerplant.

The 10 to 1 power ratio makes the modified J85 an ideal engine to provide
auxiliary power for VTOL and STOL aircraft. Here its primary use would be to
provide boost power for takeoff and landing operations.

Adaptation of the modified engine to helicopters, where it could substantially
augment cruise power and lift power, 1s also a possibility.

operating characteristics. In particular,
the low noise levels of the engine are
outstanding.”

During this period, two other air-
craft—the Convair 990 and G.E.'s Car-
avelle VII—also initiated flight test
programs using G-E aft-fan engines.

A growth version of the commercial
aft-fan engine, the MF239(C-3, is be-
ing offered for the MATS S5467 cargo
transport. It will develop up to 23,800
pounds of takeoff thrust, as compared
with 16,100 for the CJ-805-23.

Caravelle Flight Tests Progress Well

SUD/DOUGLAS CARAVELLE VIl—Now entering its fourth month of intensive flight
testing after conversion to General Electric CJ-805-23 aft-fan turbojet engines, G.E.'s
Caravelle VII is currently in the midst of a heavily instrumented flight program
marked for completion this spring. Tests have included in-flight noise measure-
ments, u:!ur:t inlet design confirmations, and thrust reverser trials. Performance
to date, including noise level and short-runway prowess, has been highly favorable.

Boosting the J85's power ratio to 10
to 1 was accomplished by removing
accessories—reducing engine weight
from 325 pounds to less than 300—
and by increasing engine speed and
temperature. Over-all dimensions are
similar to those of the J85-7,

A dry commercial version of the
J85—the CJb610—develops 2850
pounds of thrust, weighs only 355
pounds.

Use the coupon (check GED-4095)
it you would like further information
on the G-E J85 turbojet engine.

FOR MORE INFORMATION

If you would like free brochures on these ar

other G-E flight propulsion products, just

clipg and send this coupon.

General Electric Company

Section A206-24

Schenectady 5, New York

[0 GEA-7105 "Advances in MNuclear Air-
craft Propulsion”

0O GED-4260 "MF239-C Aft-fan Turbojet”

[0 GED-40%95 "J85 Turbojet”
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output drum to the fxed-wing aircraft’s
clevator trom tabs. The smgle unit
required consists of servodrive and drum
and bracket assemblies and denves its
mput from the output of the pitch servo
]E1l|]“ﬁl'.'|' m the pilrjl POWET unit. Un-
like the other power units, it does not
contain its own separate servo amplificr.
[t weighs 2.5 1h.

¢ Flight controller—Located in the cock-
pit, the controller permits the pilot to
enter his commands into the autopilot.
Roll commands are entered by turning
a knob, pitch commands bv advancing
or retarding the knob. For pitch com-
mands the gvro reference will change
at a 2 deg./sec. rate. When the knob
is released after pilot command it snaps
back to its cemter position and gyro
l-l._"J:L']'l:._'HL'L' 'l.'i.'i” ]I[I-.l-l.ll ”“.' [:i'\t i:-lll.lf"-jtlll'”..

The controller also contains servo-
cffort indicators for comparing control
surface movements with a fhxed refer-
ence and a roll trim control.

e Cockpit-mounted navigational cou-
plers (one for each svstem)—Coupler
contains necessary switching and cali-
brating circuits to permit vertical and
lateral navigation aids to be coupled
to the autopilot, The coupler pancl
contains switches for pilot selection of
constant barometric, radar alhhmeter or
glide slope of the ILS (all m verhcal
mode). In  lateral mode operation
switches permit selection of automatic
lateral control by magnetic  compass
heading, doppler radar, ILS localizer
beam and VOR station.

e Attitude reference control—=1his unit,
which consists of three svnchros wired
back-to-back with corresponding gvros,
s an analog of the heading of the air-
craft and can be made to respond as
1 model of how the airplane should re-
act. The ;ml‘ru]‘_lﬂnt assumes the ath-
tude commanded by the svnchros.
When the antopilot s L|:=11'1=|’_:;1’T';L~;=, tHic
reference control provides gvro synchro-
nization m three axcs.

e Vertical gyro—Completely  self-con-
tained gyro with module contaming
erection circuitry provides signals pro-
portional to pitch and roll changes.

e Accelerometer—An  accelerometer, a
seismic mass in an oil bath, provides sig-
]'lii]"- ]:r::~|}u|'r[i‘rl]:|| to side accelerations
for turn coordination, Pedal position 15
moved proportional to side :lL'i.L']L'I.IltiHH.
e Barometric altitude control=5¢lt-con-
trolled unit provides signals proportional
to deviations from selected barometric
altitude.

RBecause of the more unstable char-
actenistics of  helicopters, the power
units for rotarv-wing svstems are de-
signed for differential, rather than the
more straightforward parallel, actuation
emploved m the hxed-wing system, ac-
cording to Kaufman. Differential ac-
tnation cnables pilot commands to over-
ride autopilot commands,

This change and the need for other

@4
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FLOW DIAGRAM for helicopter version of flight control system. Basically, the same
modules emploved in the fixed-wing svstem, angmented by a collective pitch command
control. two linear actuators and a few other components, nuike up the ln_'!il:uptl::l svstem.
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FLOW DIAGRAM of Army's universal flight control system (hxed-wing) shows functionally
requited components for three-axis flisht control.
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Worth learning because it represents a front-running achievement in microminiaturization.
The symbol represents a microminiature “flip-flop.” It is a solid-state integrated circuit incor-
porating all the functions shown in the equivalent conventional circuit. Yet it occupies one
transistor package. It makes a 95% saving in space.

The symbol is one of six. There are a series of these functional micrologic elements: flip-flop, gate, buffer, half
adder, half-shift register and counter adapter. Entire computer logic systems can be built wholly from combina-
tions of these six building blocks. They are directly interconnectable. Design time is minimal.

The schematic is symbolic of the device. The physical realization of such a highly practical micrologic concept
Is symbolic of its maker — Fairchild Semiconductor Corporation. The company's repeated success in the devel-
opment of advanced semiconductor devices has been based on the funded knowledge, abilities and esprit de corps

of our entire staff. We are proud of our newest development. We are prouder yet of the creative approach of our
sclentific staff that accomplished it.

: iy | s ey |" iy ||I ||r .
' B . e - =y 5 - - g T ¥ i ! i
A wholly owned subsidiary of Fairchild Camera and Instrument Corporation - / ﬁk'ﬁ/ -" F
[ ] i ) II i || A
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SEIHICII:IHHUETEE CORPORRTION
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controls require several deletions or al-
terations and some additions to the
basic modules of the svstem.,  Output
clements of the pitch and roll power
units, for example, are designed for flex-
ikle shafts to 1!'L“£‘{".IHITI]E}[LLTL' different
actuation techmques. Two linear ac-
tuators (screw jacks) are added while
the power units for the other three heli-
copter axes are the same as in the Axed-
wing svstem. The latter three power
I1|1:|tw control pedals (yaw), collective
stick (vertical control) and rotor speed.

The Right controller emploved in the
fixed- uinﬂ aircraft docs not appear in
the ]1L]:{u|}hr svstem.  Pilot commands
tor heading and attitude which were
entered in the Hight controller are mte-
gf.ll'L'd mto the hﬂiicn]jtfr control stick.
Besides the attitude reference control
in both svstems, a collective pitch com-
mand control 1s added for helicopters.
This provides autopilot synchronization
in collective pitch when the autopilot
s not engaged and albitade reference
when the 1||l‘n|:r|i¢==| 15 engaged.

Sensor units for the hL]lr:ﬂpI:c:r SV
tenmt are identical with those of the fixved

wing svstem and supplemented by a TI TELEMETRY
o ooy i M s INE MISSILE SYSTEMS

ures the position of the collective stick.
[t anticipates power demands on the
cngineg and advances the throttle ac- APPARATUS TEXAS INSTRUM ENTS
cordingly. | DIVISION INCORPORATED

An rpm. calibrator which contains P.O.BOX 6015 =« DALLAS 22, TEXAS

an rpm, sensing network permits close
control of the helicopter’s blades. In
tests with the Vertol H-21, for example,
it demonstrated steadv state accuracy
to 10 rpm. (engine speed) and dynamic

accuracy to 40 to 50 rpm. (engine
speed). |N A
A signal How diagram for the heh- @'
: = Lg | i copter verston of the flight control svs- .
; ' tem appears in an accompanving draw- e MUBILE e r
ing. I'ive control channels—for three TN
s S R S T S P T et o e Hight axcs, collective pitch control chan- A S E M'SSILE RADAR
nel (altitude) and engine rpm. are -

shown. When engaged the svstem pro-
vides attitude m{l |1Llchnﬁ and en-

* SELECTIVE ERASURE * WRITE-THROUGH
* DARK TRACE DISPLAY

SELECTIVE ERASURE

NMOW POSSIBLE IN ONE TUBE. ONLY WITH THE ALL-NEW
HUGHES MULTI-MODE STORAGE TUBE!

TI developed FM/FM transmitters and power supplies operated in "Ham"” MERCURY
spacecraft test. TI will supply FM/FM systems for later MERCURY shots.

ging rpm. stabilization, altitude control . . . another Eastern cooling system uses a liquid-
- and/or antomatic path guidance.  As to-air exchanger to dissipate heat generated b
With this Hughes The new Hughes Mu/ti-Mode Storage Tube retains all of the characteristics in the fixed-wing ﬂlﬁttm gL wh channel elactric {:ﬂmijgn&nts Witﬁnut suih agdevice hea};
Multi-Mode TONOTRON* Tube 'E'f.thE TONOTRON®* storage tUtJE—EﬂﬂTFD“ﬂ.h'E DETEEEtETW’:?- nigh picture is electricallv independent of the other, would build up around the high voltage ;}UWEF
yOU CaN NOW: | brightness, full half-tone (grey) scale—and gives you the added advantages but roll and vaw are coordinated for supply and transmitter faster than it could be
| of selective erasure, simultaneous presentation of stored and non-stored banked turns. dizsivated & —r f i TH
® Maintain continuous opti- information and high resolution dark trace writing, (}pcr;lriml of one of Ave channels, P F, convec mn1 or fan COOlIng. €
mum display brightness S0 el s e b ; _ collective pitch control, which main- dual-flow cooling pack weighs only 110 pounds
T — For information on the new Hughes Mufti-Mode Storage Tube, write or wire today: tains helicopter altitude, is as follows: and fits in a compact 26" x 20” x 24" volume.
2 HEGHES, Aapmnty THbe Ereqant Bivision 20 ShRrt Sifoet, SOoansids, S, The collective pitch power unit accepts It is only one among a large family of such
on stored displays For export information, write: Hughes International, Culver City, Calitornia. ¥ ! . e a s ‘ : :
' | : : i R i signals from Hlll'{.'lf_‘ sources—radar altim- | units manufactured by Eastern Industries. If you
" ::E::;ﬂfﬂ::rihn:;a:ﬂi”na rademark Hughes Aircraft Company ':'tF-'r. hﬂrﬁnlllfr]‘? ;1]““1{1‘: f'{:lﬂtr”l .|11|:.] h-ﬂ"l"E' an EIEEtanjE Eﬂﬂ]ll‘lg I-Equirement fl"EIITI
q _ | : g]ldL I'Jél:.ﬂl [L‘E'['_‘I‘LE‘I'._ It _”'ILI'I ]]THI_':I{'I‘I_"- ED to EU,GUG watts diEEprHﬂn rEtEE,
» Selectively eliminate Creating a new world with ELECTRONICS positions the collective pitch control. _
screen clutter R SLS Sai aaa When the barometric altitude control m contact:
function is selected, signals are fed s
m Get resolution im excess (P 4
W2 EASTERN INDUSTRIES, INC.
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MISSILE ENGINEERING

Cornell Uses Long-Duration Shock Tunnel

By David A. Anderton

Buftalo—Comell Aeronautical Labo-
ratorv 15 mstalling a hyvpersonic shock
tunnel with test durations measured
seeomds  instead of milliseconds.

he new blowdown tunnel wall have

ROTOR of wave Ellllltrllﬂ‘.ltf_‘r,-S]'lﬁ\'."[! before

| ch | / i“ Lﬁ -

AR

WD T . - -
shronding, mounts 288 individual, small shock

tubes to give continuous supply of snperheated air for hypersonic wind tunnel.

a test section large e¢nough—about 50

sq. ft.—to handle large, nearly full-scale
models of acrospace cratt and will be
capable of simulating the correct heat
flux in hvpersonic environments.
Test Mach number range will he
between 6 and 15, with stagnation
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SCHEMATIC DIAGRAM of wave superheater operation shows location of gas inlets during
cveling. Complete eyele in individual shock tube takes about 22 milliseconds,

Y8

temperatures as high as 9,000R, at an
aifflow rate of 4.3 lb./sec. and test
himes up to 15 sec.

Cveling time for re-runs will be about
four hours.

Reason for the long test time is the
unique driving sechion of the tunnel.
This is a wave superheater, a rotating
assembly of 288 separate shock tubes.
cveled once per revolnhon of  the
superheater. During every single rota-
tion of the assembly, cach of the shock
tubes is cveled once with charge,

driving, cooling and priming gas sup-

plied from nozzles around the periphery,

A complete cvele takes about 221 milli-
seconds.

Principle of the wave superheater
has been mvestigated and proven on a
small-scale unit, built and tested by
Cornell under sponsorship of the Ofhce
of Scientihc Research, Air Research
and Development Command. Office
of Scientihic Rescarch also sponsored
the design studv for the full-scale super-
heater about 20 months ago. The proj-
ect was taken over by Advanced Re-
search Projects Agencv, with technical
monitoring by ARDC’s Arnold Engi-
necring Development Center.

Rotor of the wave superheater has
been installed at Cornell Laboratory,
and the tunnel, now i shakedown
and calibration runs, will be ready for
Mach 6 tests by fall. Mach 15 capa-
hilitv is cexpected to be reached by
Julv, 1962.

Shock Tube Cycle

Fach of the shock tubes in the rotor
of the wave superheater operates just
like a stationarv shock tube. A moving
piston of high-pressure gas (the driver)
slams through the shock tube, creating
a shock wave in the low-pressure gas
(the charge) alreadv in the tube. The
shock wave compresses the charge gas,
heating it and forcing it out of the
tuhe. The compressed gas then expands
throngh a nozzle to some test condi-
tiomn,

In a stationary shock tube, this
process is started by the sudden rupture
of a diaphragm separating the drver
and charge gases. In the rotating
assembly of shock tubes. the open ends
pass by a series of nozzles at each end
of the drum, to take in the drver gas
at the upstream end, and to receive
or discharge the appropriate gases at
the downstream end.

The rapid passage of the open end
past the nozzle—at a velocity of abont
700 fps.—functions like the quick-open-
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r Rotor Design |

Operation of the wave superheater |
depends on the rotating assembly of |
| 288 shock tubes that furnish the slugs
| of high-temperature air to the collector
nozzle. This rotor, which operates i o
I_'['Tfl]'l}ll,:"[:-ll_l'lfl.' L"I'I\'i'l'ﬁll!llL'llt IJI.' T[."}]:,
weighs abont six tons, and rotates at
speeds up to 2700 rpm. to give o
| linear welocity at the shock-tube center-
lines of about 700 fps. Tube centers
are on a 2.5-ft. rading from the rotor
XIS,

The rotor was designed like a pure
hoop, with no restraint on growth under
stress, It is fabricated of three rings of
forged Stainless W steel.  originally
formed in the largest melt and biggest
forgings made in that material by U. S.
Steel.

Final machining was the responsibility
of the Twenticth Centary Machine
Co., Utica, Mich. The approach was
to drill holes simultancounsly from both
sides of each ring and then bolt the
three rings together on the inside.

It took more than a vear to do the
drillmg and broaching job, as well as the
other machining on this rotor. Drills,
broaches and cooling mechanism for the
job were specially designed and bmilt.
Fur the company, it was a “make-or-
break™ operation.

ing valve action of the ruptured
diaphragm.

A complete cvele for one tube works
this way:

The tube picks up a charge of pre-
heated air from a downstream nozzle.
[t rotates past the upstream driver-gas
nozele and a slug of high-pressure
behium blasts into the open end of the
tube. The forced shock wave moves
down the tube, followed by a slug of
superheated air. 'The tube then rotates
past a downstream collector nozzle and
discharges superheated air into  that
nozzle,

At the next rotation station, the
driver gas blows down into a reclama-
tion nozzle, and contimues to do 50 as i
rotates until the driver gas pressure is
down to about two :|l'1|.1mphtn'-. At
this point the downstream end of the
tube 15 opened to the shrond around
the rotor.

Bv the time the drven pressure i
the tube has decreased to abount one
atmosphere, the tube has rotated to a
coolant gas nozzle downstream.  This
nogzle feeds im helinm and reverses the
flow through the tube so that maotion
of the gas 15 now 1n an upstrcam
cirection.

Immediately after entrv of the cool-
ant, the tube passes in front of the
fifth downstream nozzle which primes
the tube with helium at rotor temper-
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RANGER Ill — National Aeronautical Space Agency space vehicle for a United States
lunar probe — uses digital command decoder developed and built by Tl for the
California Institute of Technology and Jet Propulsion Laboratory.

TI DECODERS
IN SPACE EXPLORATION

TEXAS INSTRUMENTS

INCORFPORATED
P. Q. BOX 6015 + DALLAS 22, TEXAS

APPARATUS
DIVISION

PROBLEMATICAL RECREATIONS 60

When I am as old as my father is now, I shall be five times as old
as my son is now. By then my son will be eight years older than
1 am now. The combined ages of my father and myself are 100
vears. How old 1s my son? —The Week-End Book

982 is the number of different transformers made by our Triad
Division. These include transistor, instrumentation, toroidal,
audio and microminiature transformers to name but a few. Bound
o be several models in our Triad line of interest to you trans-
former people. Ask for Catalog TR-61 —a tome packed with infor-
mation — at: Triad Transformer Corporation, 4055 Redwood
Avenue, Venice, California. Phone: UPton 0-5381.

ANSWER TO LAST WEEK'S PROBLEM : Denoting by X°, Y®, Z°, re-
spectively the ages of A, B, C, we have the equations: X'=Y"+Z;
Y=2'4+ X+ 14; Z?=X + Y. From these 1t 1s possible to
obtain an equation of the 18th degree, but the only ratiomal values
of X, Y, Z can, with not too much difficulty, be obtained from
the original equations. X =3, Y=35, Z=2 and A 158 27 years
old, B 1s 25, C 15 8.

LITTON INDUSTRIES

Beverly Hills, California
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WAVE SUPERHEATER FERFORMAMCE
STAGCHATION POINT SIMULATION FOR TEAT SECTICH
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FERATION MAP (left) of tunnel performance defines expanded out put from the wave superheater. Portion within heavy lines is region
cmplete simulation: outside the borders and between maximum and minimum Reynolds’ number curves, only Mach and Reynolds’
imbers are simulated.  Stagnation point simulation range is defined by this performance map (right).

‘tire. This 215 cstablishes  umiform
flowe conditions in the tube, readving it
for the charge gas at the next point in
the rotational evele.

This entire evele of charging, driving,
collection,  reclamation, cooling and
primimg  takes about 22 milliseconds.

The high rotational speed of the
superheater and the large number of
shock tubes discharging at anv one
mstant means that the flow at the
collector nozzle 18 essentially steadv.
There was some worry about the wake
from the trailing cdee of each shock
tube as it passes the collector nozzle,
but theoretical studies showed that the
wake would probably not exist after the
gas had been expanded to Mach 6,
lowest of the proposed test speeds.

Test Duration

Basically the wave superheater hyper-
sonic tunnel 15 a combmation of four
blowdown units, one cach for the
charge air, and the driving, cooling and
priming helium. Test duration s
limited by the capacity of the gas
storage units. -

The driving helium is stored at 2,500
psi. i 60 high-pressure cvlinders each
of 23 cu. tt. volume. [t is throttled by
1 Fast-response valve that controls entry
pressure as the helium goes into the
pebble furnaces. ‘These two furnaces
are 7.5 ft. diameter x 12 ft. high; they
raise the helium temperature to 2,160R.

100

[t Aows to the nozzle through refrac-
torv-lined  pipe,

Charge air 15 stored m 12 siomluar
high-pressure flasks, and 15 fed to a
similiar pebble tumace. Throttle pres
sure at the furnace nlet 15 600 psi
A second throttling reduces the pressure
of the charge gas to 15.3 psia. beforc
it enters the rotor shock tubes.

The cooling helinm 1s also stored at
2,500 psi. in 46 high-pressure bottles,
and 15 throttled down to a much lower
pressurc—on  the order of  several
atmospheres. for example—before being
let into the cooling nozzle.

Priming helium is stored at the same
pressure in four fAasks, and is heated
to 1,260R in a small-capacity heater.
and then  throttled to  about one
atmosphere  upstream of the pniming
nozzle,

All this operation with heliom re-
quires a fow of about 70 1b./sec. of the
gas. It is not practical to waste that
much helium, which means that the
used gas has to be recovered and
purified bv removing the contaminating
air. Collection is in two parts; the
high-temperature, high-pressure,  high-
flow portion of the driving helium s
collected by the reclamation nozzle.
The rest of the mixed gas bleeds out
mto the scaled shroud around the rotor
and nozzles.

These two batches of gas are cooled
separatelv  in alumimume-oxide pebble

beds and then merged mm a storage
tank.  The tank has 150,000-cu.-tt.
capacitv and is fabricated with an
internal diaphragm which 15 collapsed
before a run, The reclaimed gases
expand to fll the diaphrgm at
atmospheric pressure during a run.

The purification cvele, separating the
air from the helium and compressing
and storing the helinm in the hngh-
pressure tank farm, takes approximately
four hours, which therefore becomes
the tunnel eveling time.

Test Instruments

IFirst approach to instrumentation
will be based on Cornell Laboratory's
experience with its 24-in. hvpersonic
shock tunnel. Conventional pressure
and temperature  instruments,  moni-
tored by oscillographs, oscilloscopes or
digital readout equipment, will com-
prisc the bulk of the installation for
apcrational definition of the test run,

An  unusuoal  stagnation-temperature
probe using calorimetric principles was
developed  speciheally for the wave
superheater tunnel at Cornell Labora-
torv. In use, it measures the heat
content of a portion of the superheated
flow, and from this quantity, the stag-
nation temperature can be found.

["low visualization will be donc by
shadowgraph  and  high-speed  movie
techniques, and closed-circuit television
will be available,
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WHO'S WHERE

(Continued from page 23)

Honors and Elections

William A. Patterson, president of United
\ir Lines, has been clevated to the rank of
Officer in the French Legion of Honor by
the French government m recognition of
his . . . achievements in the Aeld of acro-
nautics and his efforts to improve the tech-
nical and scientific relationship  between
the Umited States and France.”

The 6593rd Test Squadron (Special),
[lickam AIFB, Hawanu, the Air lFforce unit
that made the fArst acral recovery of an
object from space orlat, has been selected
to receive the Mackay Trophy for 1960,

In recognition of dishnguished contribu-
tioms to the national defense cffort, the
\rnold Air Society has presented the follow-
ing awards for 1960: the Hovt 5. Vanden-
herg Trophy to Lockheed Aircraft Corpy
the H., H. Amold Trophy to Gen, Thomas
[D. White, USAF, chairman of the Joint
Chiefs of Staff; the Gen, Muir 5. Fairchild
Trophy to Northrop Corp,

Dr. Jerome B. Wiesner, President Ken.
nedy's special assistant for science and tech-
nology, 11:|~. been named the recipient of the
Electronic Industries Assn.'s 1961 Medal of
ITonor for “distingmished service contribut-
ing to the advancement of the clectronics
industry.”

Changes

John H. Wanner, general counsel, Civil
\eronantics Board, Washington, D, C., and
Joseph B. Goldman, deputy general connsel,
\lso: Robert L. Park, associate general
connsel, Opinion Wting  Division,

Altred . Thamada, manager of engineer-
mg. Ravtheon Co’s Santa Barbara, Calif,
aplrations,

solis  Horwite, dircctor of the newly
formed Office of Organization and Manage-
ment Planning, Defense Department Gen-
cral Counsel,

George D. O'Gorman, assistant postmas
ter general for transportation, and Christo-
pher C. Scott, deputy assistant postmaster
general for transportation.

Carlos 'V, Pellerano, general sales man.
ager, Vang  Airlines, succeeding Eduardo
Schoueri, now assistant to the president.

Theodore P. Snow head of the newly
established Huntsville, Ala.. office of Bocing
Airplane Co.

Dr. Morms Handelsman, associtate director
of advanced military systems, Defense Flec-
tronic Products, Radio Corp. of America,
Camden, N. T

William Lawrence, gencral manager, San
T"}it‘gh, Calif,, Rcilitics of General Dvnam-
ies/ Electronics” Military Products Division,
and Howard L. Gates, manager-operations,

General Fleetric Cols TEMPO compo-
nent at Santa Barbara, Calif, has been re
organized and the following appomtinents
annonnced: T, A, Kvaas, managzer-Profes.
stonal Staff Operations; Harre R, Bradley,
manager-Program  Openation;  Brig.  Gen.
H. . Paxson, manager-Review Dj}L‘T;IHHH]
David P, Wilkinson, head-Business Planning
Operation; Klans G, Liebhold, head-Tech.
meal Information Operation; L. R. Marsh,
manager-Relations and Utilities Group.
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Tl electronic flight control in Douglas Aircraft's Delta launch
vehicle helped orbit the NASA weather satellite TIROS Il
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The RIDL Model 34-13 is a special purpose Pulse Height
Analyzer with time base Multiplexing storage and trans-
mission ability. It may be used 1o measure and store low
level signals from transducers linked with any type of
sensing element or from any type of radiation equipment,

as analyzer

The Model 34-13 is a complete laboratory instrument,
capable of analyzing pulses of varying amplitude — of
storing data for short or extended periods of time — and
of relaying information through either redundant or de-
structive readout through a telemetering system. Data is
quickly cleared from the memaory in preparation for a new
cycle of analysis, storage, and readout.

as multiplexer

The Model 34-13 may be used a5 a serial input multi-
plexer — starting with such information as that from hu

Pay

man factors engineering syslems, thermocouples, strain
Bauges, pressure gauges, power indicators and yaw indica-
tors —and of recording, switching, or storing digitized
information to be read out on program or command.

A major feature of the 34-13 is its fast transmittal time.
Data may be read out two or three channels at a time,
taking only the most and least significant data bits,
Maximum and minimum limits may be set — down to 0.05
millivolts and up to 5 wvolts (the equivalent of 2 Mev
particles).

Power Consumption: 1 watt Size: 556" 36"
Temperature Range: —10°C. to 4-55°C Weight: 5.1 Ib.
Channal Width: 1% of full scale Count Rate:
9 x 108/ sec.
Shock and Vibration tested.

For full details write today for Model 34-13 brochure.

)Qnd’:'ufiﬂﬂ _ﬂnﬁfrumwtf mﬂw&-’ummf :fngnmfurg, .ﬁuf.

&1 EAST NORTH AVENUE # MORTHLAKE, ILLINOIS
PHOME: MUrray 1.23231 #» Coble Address: RADILARB
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Specity Thomas AEDISON for

AVIATION’S MOST RELIABLE PRESSURE INDICATING SYSTEM

Edison’s pressure indicating system provides unique protection
for today’s high-performance jet engines. These rugged systems,
several thousand of which have been operated over the past 3 years
with outstanding reliability, withstand vibrations of 2000 cps

at 20 g’s. This unique durability permits mounting directly on engines

for greater response, and accuracy—unlike standard systems

which require off-engine installation and troublesome oil
|

transmitter and indicator. The Model 318

or fuel lines. The system

consists of two components,

/
N
| TR |

ever before, meets requirements of new specification MIL-T-256638. Hermetically sealed

frictionless transmitter, smaller and lighter than

indicators, available in 1}2” and 2", require less than 0.6 watts
for operation. A 2” model is integrally lighted for utmost
readability in compliance with MIL-L-25467TA (ASG).

‘This versatile indicating system—originally designed for

oil pressure measurement—can also be used to
indicate fuel pressure, BMEP, as well as torque.
For the full story on aviation’s most reliable pressure

indicating system, write for publication 3049.

Standard hermetically sealed indicator, avatlable in 1%"
and 2". Model 296, a 2" indicator, is integrally lighted.

in daylight, nuwmerals and pointer are white and at night red.
When power is off, pointer will move off-scale below zero.

Thomas A. Edison Industries
INSTRUMENT DIVISION

49 LAKESIDE AVENUE, WEST ORANGE, N. J.

102

FINANCIAL

Stock Transactions

The Sceuritics and Exchange Com-
mission’s Summary of Sccurity | rans-
actions and Resultant Holdings for the
period Dec. 11, 1960, to Jan. 10,
1961, reported the following transac-
tions by two sharcholders of General
Precision Iquipment Corp.:  acquist
tion of 9,100 common shares by the
Martin Co., beneficial owner, making
4 holding 203400 (AW Feb, 27, p.
28); acquisition of 300 S4.75 preferred
shares, held indirectlv, by John C
Maxwell, director, and disposition of
300 S4.75 preferred shares, s total
mdirect holding.

Other transactions for the period
Dee. 11, 1960, to Jan. 10, 1961, -

clude:

Aerojet-Gienernl Corp, [DMspasition of G600
common =hares by John V. Atanasoffl,
aflicer, leaving a holiding of 218,

All Ameriean Engineering, Aciuisition
of 1,000 comimon shares, held indirectly,
by Harry W. Lunger, director, making an
indirect holding of 1,000 {(direct holding
remaling 8,240)% ; acquizition of 300 common
sharex hy Stanley W, Smith, officer, making
1 holding of F00,

Allegheny Alrlines, Ine. Acquisition of
3,700 pommon shares by Lestle (O, Barnes,
oilicer, making a holding of 29,700 ; pequisi-
tion of 200 common sharez by MNelson B
Fry, Jr., officer, making a holding of 400 ;
acduigition of 23,000 of convertible sub-
arilinated debentures by Leslie O, Barnes,
afficer, making a holding of £4,00§,

American Boseli Arma Corp. Disposition
af 1,500 common shares by . Willilam
Harder, director, leaving a holding of 8,600,

Assovinted Testlng Labs, Disposition of
1,700 common =shares by Bernard XNovack,
oflicer. director and beneficial owner, leavy-
ing a holding of 95,300 disposition of
1.700 common shiares by William Tonko-
wich, officer, director and beneficial owner,
leaving o holding of 95,300,

Atlantic Resenrch. Disposition of 500
common shares by Presson 5. Shane, officer,
leaving a4 holding of 135,090,

Aves Corp. Acguisition of 1,000 common
shares by Henry J. Qechler, officer, making
a holding of 2,000 ; dizpo=zition of 3 com-
mon shares hy Curry W. Stoup, officer,
leaving a holding of 9,220,

Avien, Ine. Acquisition of 10,500 Class A
capital shares through exercise of option
by William 0O, Boschen, director, making a
holding of 10,600,

Avnet Electronies Corp. Digpogition of
25,000 common shares by Charles Avwvnet,
officer and director, and acquisition of 100
common shares, maklng a holding of 204,-
921 (indirect holding remalins 1.262); dis-
pogition of 54,000 common sharex by Lester
Avnet, oflicer and director, and acquisition
of 100 common 2hares, making a holding
of 295,643 (Indirect holdings remain 2.5939) ;
aeuisition of 445 common shares through
exercise of option by Louis A. Tepper,
officer and director, making a holding of
2.216.

Beech Aireraft Corp. Disposition of 200
common shares by J, A, Elliott, officer and
director, lenving a holding of 4,708: dis-
position of 300 common shares by Lee O,
Higdon, oflicer, leaving a holding of 1,275.

Boeing Alrplane Co, Disposition of 1,500
capital shares by Don R. Berlin, officer,
leaving a holding of 15,010; disposition of
21,000 of 44%% subordinated convertible
debentures by Robert H. Jewett, offlcer,
leaving a holding of 23,300,

Braniff Alrways, Ine. Acdquisition of 500
common shares by Oscar W, Crane, oflicer,
making & holding of 7T13; disposition of
1,00 common shares, his total indirect
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U. S. Army L230 produced by Beech Aircraft—equipped with AN/APQ-86
all-weather, high resolution reconnaissance radar, developed and built by TI
in cooperation with the U. §. Army Signal Corps.

TI1 IN SURVEILLANCE
SYSTEMS

APPARATUS :I. TEXAS INSTRUMENTS
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P. O. BOX 6015 DALLAS 22, TEXAS

The Pilot Who Flies Cros_s-Country
is the Pilot Who Buys . ..

FUEL SERVICES
| LUBRICANTS RADIOS
TIRES NAVIGATION EQUIPMENT
RADAR BRAKES

| SPARK PLUGS J PARTS
BATTERIES J ETC.

Advertise in the One Publication
Exclusively for Active Cross-Country Pilots

WRITE, WIRE or CALL COLLECT

AVIATION WEEK and Space Technology’s

AIRPORT and BUSINESS FLYING
DIRECTORY

A MoGRAW-HILL PUBLICATION, 330 WEST 42nd STREET, MEW YORK 35, NEW YORKL
| ;

103



the proper mix
nmanned Satellites ¢

opportunities for

systems analysts

Hughes Aerospace Engineering Division

= ' ' o - = ‘.-. ".-- j = " " e g B e e
has openings for Systems Analysts to

)

AL prhse e e ot P R
onsigder and anadlyZe a wide specirum o)

basic problems such as:

What are the requirements for manned
space flight?

Justify choice of systems considering
trade-off of choice in terms of cost
effectiveness.

Automatic target recognition
requirements for high speed strike
reconnaissance systems or unmanned
satellites.

IR systems requirements for ballistic
missile defense,

Optimum signal processing techniques
for inter-planetary telecommunications.

Maintenance and logistic requirements
for weapon systems.

The positions involved with the solution of
these basic and critical questions present
opportunities tor the optimum application
of the technical and analytical backgrounds
of graduate physicists and engineers with

both systems and specialized experience.

If you are interested in helping to solve
these questions and are a graduate physicist
or engineer with a minimum of three years
gxperignce in weapon sysiems analysis,
operations analysis, IR, physics of space,
signal processing or communication
theary, we invite your inquiry. For
immediate consideration, please airmail
your resume to: Mr. Robert A. Martin,
Supervisor, Scientific Employment,
Hughes Aerospace Engineering

Division, Culver City 28, California.

We promise you a reply within one week

L
-
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=
m
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HUGHES 2IBCHAFT COMPALRY

AEROSPACE ENGINEERING DIVISION

holding, by Milton MctGreevy, director (di-
rect holding remainsg 3,000 ),

Capital Airlines, Dizpo=ition of 2,610
common shares;, his total holding, by James
X, Stockton, director,

Chance Yought Corp, Acguizition of 300
common shares by Dwight L. Simmons, di-
rector, making o holding of 400 disposi-
tlonn of 100 ¢common =2hares, hi=z total hold-
Ing, by W. P. Thayer, officer.

Chreysler Corp. Disgposition of 6500 qom-
imon share= by J. T. Trippe, director, leayv-
ing o holding of 200 : aecquizition of 60O
commaon shares by 1. 1. Woolson, officer
dand director, making a holding of 1,014,

Colling Radio Co. Dispogitiom of 1,040
common sharex by Lester 5 Bexsemer,
offieer and director, leaving a holding of
16 (indirect halding remainsg 425) 5 dis-
pogition of 200 eommon shares by John B,
Tuthill, officer, leaving a holding of 316

Continental Afr Lines, Disposition of
2000 ¢common shares by Lawrence C.
Ames, director, leaving a holding of 5,200
noduikition of 300 common  shares by
Frederick L. Ehrman, director, making a
holding of 10,000 ; digposgition of 1,000 com-
mon sharés by Maoark Kramer, officer, leav-
ing o holding of 575 acquisiton of 200
common shares by Harding L. Lawrence,
officer and director, making a holding ol
1,125 ; disposition of 5,000 common shares
by Raobert J. Smith, director, leaving a
holding of 225 : acquisition of F10.000 of
237 subordinated convertible debentures
by Lawrence C, Ames, director, making a
holding of 60,000,

Daystrom, Ine, Disposition of 100 com-
mon shares, hig otal holding, by =kénneth
H. RKlipstein, director; disposition of 104
common shares, hig total holding, by John
W. MeLaren, officer.

Enstern Adr Lines. Acquisition of 100
common sSlares by Maleolm A, Maclntyre,
nfficer and director, making a holding of
100 disposgition of 246 common by Frank
Sharpe, officer, leaving a holding of 564,

Elevtronle: Communicotions, Aeguigition
o 10D common shares by Edward ¥, Coy,
oflicer, making a holding of 1,004,

Ford Motor Co. Disposition of 2,000 ¢oom-
mon shares by Ernest 1. Breech, director,
lesiving a holding of 55,000 @ disposition of
24210 commmon shares®*, his total holding,
hy Robert S MeNamaoara, offlcer and di-
rector (*does not include Emplovees Sav-
imgs & Stock Investment Program shares),

Garrett Corp. Acquiszition of 230 com-
mon  =hares through converzion by Elf
Earlow, officer and director, making 4 haold-
e af 16,196 ; acquizition of 230 pommon
shares through conversion by Ik, B. Walfo,
afficder and director, making o holding of
4 llspoxitlon of 210,000 of convertible
debentures, his total holding, through con-
version by EH Barlow, officer and director:
digpogition of 52,000 of convertible deben-
tures, his total holding, throungh conversion
by €, W. Leinbach, Jr., oflicer; dispo=itlon
of 310,000 of convertible debentures, his to-
tal holding, through eonversion by K, B,
Waolfe, officer and director.

Gienernl Dynamics Corp. Disposition of

L) common shareés by Lisle W, Adkins,
itlicer, leaving a holding of 300,
Girecr Hydraonlies, Ine. Acquisition of

L0000 common by David Fromson, aoflicer
vnd director, making a holding of 1,100,

Grummuan ANirersflt Engineering  Corp.
IMigpogition of 1,000 common shares by
L. R. Grumman, director, leaving a hald-
ing of 128,840,

Hiller Aireraft Corp. Acquisition of 24.-
00 eapital shares by Electrie Auto-Lite,
henehicial owner, making a holding of 51,-
ol 3 disposition of 181 capital shares by
Maleolm E. MeAlpin, director, leaving a
holding of 1,275, and acqulsition of 2035
capital shares, indirectly held, making an
lindirect holding of 12,750,

Litton Industries. Disposition of 1,604)
comimon shares by Fred R Sullivan, officer
and director, leaving a holding of 13,6860 ¢
disposition of 1,000 common sharegs by
Charles B, Thornton, officer and director,
leaving a holding of 283,151 (indireect hold-
Inmg remains 31,191 ).

Lockheed Aireraft Corp. Aciulzition of
1,632 eapital shares through exercise of
option by Roger B, Smith, officer, making
a holding of 1,632.
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MNC!
If fast response is among the characteris-
fics you want in servos and rotatng com-

FAST RESPONSE?

ponents, here is the quality answer.

L

Kt NO LOA
— CONTROL F

Wright of Sperry Rand offers design engi-
neers faced with new challenges an excep-
tional source for meeting the most exacting
demands,

Wide variety of standard models plus supe-
rior engineering and production capabilities.
Write today for technical data and name of
your Wright Motors representative,

HIGH TORQUE HIGH
ACCELERATION

WIDE FREQUENCY
RESPONSE

DIVISION OF SPERRY RAND

Durham, North Carolina
Tel. 682-8161
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PROFESSIONAL PLACEMENT

NEEDED: more Electronics Engineers

qualified to work on

advanced missile detection systems

Complexity of, for example, the BMEWS
project, indicates the need for
experience, competence...highlights the
kind of opportunities open with
General Electric's

Missile Detection Systems Section.

FUTURE DEFENSE, SPACE PROBLEMS

Future-generation space vehicles will necessitate even
more sophisticated detection systems. The creation of
such systems is the job of the Advanced Radar Sys-
tems Development Engineer. Qualifications are high
. . . but the rewards are in keeping—the opportunities
for advancement excellent.

Within the next ten years the need for qualified
engineers and scientists will quadruple 1in the field
of missile, space-probe and satellite detection. This
prediction is made by General Klectric’s Missile
Detection Systems Section, based on present and
anticipated space vehicle state-of-the-art.

And because of this, there is a possibility that a
technical manpower “‘vacuum’ may develop in
what many consider to be one of the most vital,
fast-growing technologies of the space age. What's
needed are more engineers who can meet the strict
requirements. For example . . .

It takes a unique kind of engineer to work in the
field of detection. An Advanced Systems Engineer
must be extremely competent technically. Yet, he
must also be something of a “dreamer’””—able to
anticipate and define future problems as well as
conceive practical systems solutions. To do this, he
must keep abreast of wirtually every significant
advancement, not only in his own, but in other

fields.

The same holds true for Equipment Specialists
who must meet exacting detection-system speci-
fications. Yet, there are relatively few related fields
where this kind of specialized experience can be

obtained.

BMEWS is a good example of the magnitude of
gystem and equipment requirements. Its 66,000
square-foot antenna reflectors had to be engineered
to hold a ¥4 of an inch tolerance over a 150° tem-

PROVIDING 15-MINUTE WARNING

BMEWS' massive radar reflectors are indicative of

the system’s complexity. According to MDSS four
electronics engineers will be needed within the next

decade for every one now working on such systems.

perature range . . . with a 2-inch tolerance in winds
up to 185 mph. Its radar detection sub-system,
designed and developed by G.E.'s Missile Detec-
tion Systems Section, transmits multi-million watt
pulses . . . to receive milli-micro-microwatt echoes.
And this is just one part of a complex system to
detect missiles, calculate trajectory, impact area,
impact time, and point of launch.

It’s indicative of why the Missile Detection Sys-
tems Section can offer growth opportunities in a
technology that has some of today’s most unique
engineering and scientific challenges.

IMMEDIATE OPENINGS FOR SYSTEMS EXPERIENCED
ENGINEERS AND SCIENTISTS

(General Electric’s Missile Detection Systems Sec-
tion has openings right now for qualified scientists
and engineers anxious to broaden their experience
and continue their professional careers in this ex-
citing new technology. Although requirements are
necessarily high, the opportunities for rewards and
advancement are unusual.

DEFINING FUTURE SPACE PROBLEMS . .

. 18 the job of the Advanced Radar Systems De-
velopment Engineer, There is an immediate need for
competent men to conceive detection systems that
will outpace the most advanced state-of-the-art in
missiles, space-probes and satellites.

Advancement is in keeping with the highly de-
manding nature of this position. Your responsi-
bilities will include determining broad parameters
for—and establishing feasibility of—advanced de-
tection systems. Basic requirements include a
BSEE, an advanced degree, and five to ten years’
experience in systems design and analysis.

PROVIDING HARDWARE SOLUTIONS .

. . . for future detection systems is the job of the
Systems Analysis Engineer. A high degree of tech-
nical competence and the ability to manage are
prerequisites. In this position you will specialize in
evaluating missile defense systems and coordinating
the tools and talents of the organization in order to

REPORTS FOR ELECTRONICS ENGINEERS

obtain optimum configurations based on utility,
performance, cost and delivery.

Basic requirements include a BSEE degree,
Physics, or Math. You should be familiar with
mathematical probability, systems simulation, op-
erational analysis, and generalized harmonic
analysis.

PROGRAMMING COMPLEX DATA . .

. . 1s the challenging job of the Senior Programmer
in Computer Operations. This job requires an
ability to interpret problems related to analysis of
missile detection systems. As group leader, you will
be responsible for computer programming and
other detailed investigations.

Basic requirements include a BSEE or Math
degree, with three to five years of experience on
large scale scientific computers.

INSTALLATION, CHECKOUT AND INTEGRATION . ..

. must be successfully accomplished by the
Systems Engineer working at the installation site.
As such, you will be responsible for actual system
installation, checkout, and integration with all
other systems or subsystems. Your job will include
initial operation of the system and training of op-
erating personnel. Rewards are in keeping with the
highly demanding nature of this position.

Basic requirements include a BSEE degree with
five years’ experience in radar, high power trans-
mitters and /or microwave systems. 177-44

FOR MORE INFORMATION:

or for a copy of this new brochure
which describes the challenging ond
rewarding opportunities open to you
in General Electric’'s Missile Detection
Systems Section, write today to:

Mr. Dana 5. Brown

Missile Detection Systems Section T-13
General Electric Company

Court Street, Syracuse, N. Y.

-

-

GENERAL &3 ELECTRIC




AlR
TRANSPORT
FACTS

AND
FIGURES

Official Operating Statistics of The Air Transport Association

For the past five years,

AVIATION WEEK and Space Technology has published
“Air Transport Facts and Figures,” the official
operating statistics of the Air Transport Association.

Once again, we have been officially designated to publish
the 1960 “'Facts & Figures' edition in our May 1 issue.

AVIATION WEEK's transport editorial department

will also cover, in depth, key subjects

on international air transportation.....

JET TRANSPORTS * OPERATIONS
MAINTENANCE » FINANCIAL

Here is an opportunity to advertise in an issue that

will receive the attention of air transport industry

men throughout the year. If your business is equipment,
materials or services for air transportation, this is one
issue to schedule today. Regular advertising rates apply.

Circulation: ABC-Net Paid — December 1960 — 78,983

Current issue paid — 81,500

Aviation Week

i Space Technology

A McGraw-Hill Publication,
330 West 42nd Street, New York 36, New York
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Ling-Temco Profit Rose in 1960;
Company Is Optimistic About 1961

Dallas, Tex.—An “optimistic out-
ook in 1961 is seen for Ling-Temco
Electronics’ business domestically and
abroad by Board Chairman Robert
\cCulloch and President James J.
Lang.

They reported that net earnings for
the firm after taxes in 1960 totaled
53,051,172, up slightly from the previ-
ous vears 53,02 9,550, Last vear's
sales totaled $148.447.484, down only
slightly  from  1959's  5148,723.916,
despite the loss of some 516 million in
planned sales as a result of Navy can-
r:r.!lahun of the company's major mis-
sile program, Corvus, last July and re-
vision of the contract to a research and
development level (AW Julv 25, p. 35).

Per share earnings of the company
m 1960 were 51.25, including 11 cents
of non-recurring  income, compared
with 51.22 the previous vear which in-
cluded 18 cents of non-recurring in-
come. McCulloch and Ling told stock-
holders that the company is continuing
1 policy of re-investing carnings, thus
passing divided pavments.

Good ecarnings were cxperienced in
the third and fourth quarters, despite
zeneral business contraction due to the
recession. Ior 1960, Ling-Temco
sales showed this breakdown, pointing
up results of 1ts emphasis on electronics
and aerospace svstems:  electronics,
communicitions, missiles and acro-
space systems accounted for $117 mil-
lion or about 79% of its activities,
dirframe components, 525 million, or
about 179 and all other categories, $6
million, or about 4% . Electronics and
aerospace systems business last vear in-
creased 52 million over the previous
vear for a gain of 21%.

Ling-Temco backlog, including let-
ters of intent and contracts under nego-
tiation, totals more than S100 million.
the com pany reported.

Shareholders’ total equity increased
by $4,277,914 last vear to a total of
$28,532,956, largely because of reten-
tion of dividends. Total assets in-
creased 526,426,350 to $93,459.633,
with working capital at $22,555,4584
as of Dec. 31, 1960.

The company had, effective Dec. 1,
a new line of credit of 527.5 million,
superseding prior loan agreements, [t
reports that it plans no additional
cquity financing,

The financial statement makes note
of the fact that Ling-Temco has ac-
quired 21% of Ehﬂncc Vought Corp.'s
outstanding stock—additional holdings
by Ling-Temco President James J. Ling
and associates actually bring this hold-
ing to some 38% and this is currently
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the subject of a suit Aled by Chance
Vought in federal court alleging viola-
tion of anti-trust laws. Ling has hled
counter-smits  protesting  a  recent
Chance Vought acquisition and also
for the purpose of obtaining a list of
Chance Vought stockholders. Chance
Vought directors have moved their
stockholders meeting back from Apr.
15 to Mav 25, Ling-lTemco’s stock-
holders will meet Apt. 1[]' (AW Mlar, 6,
p. 306),

The company notes that its rescarch
and development L'-.l:erhl'ur::a last vear
were some 52,846,345 plus ll]ll]l‘ﬂ*-.]
mately 56 million expended by 1ts in-
dustrial and military customers on new
products.

Highlighting  rescarch  programs
llldLF wav by thc' company were:
® Development of Iconorama mforma-
tion displav svstem to include missile
debris plotting svstems and the Nike
Zeus i its intercept mission.
¢ Underwater-operating high-power air-
modulated  londspeakers, for use as
warning and long-range oral communi-
cations svstems.

e Flectromagnetic space reconnaissance
15 being studied under a classihied con-
tract. Electromics research laboratory
15 studving  molecular  electronies,
among other sciences.

e Use of the electro-dynamic vibration
principle in the drawing of metal tubes
and increasing the transportability of
solid rocket fuels was under studv by
the company as well as a variable
aprin% -rate %un mount and a high-power
transducer for low-frequency sonar.

Ling-Temco executives also reported
to stockholders these areas of interest
in which the company expeets to ex-
pand its cfforts in 1961;

Iiqual ¢mphasis will be placed on the
commercial-consumer market for clec-
tromics as well as on nulitary applica-
tions, considering that estimated elec-
tronics industry volume this vear of
some S10.5 hilhon—an 8% increase
over 1960—1s nearly cvenlv split be-
tween these markets.  The Airm savs
that it will accelerate cfforts for .1pp1|—
cations of clectronies in the com-
mercial-consumer  fields—bevond  the
original military  functions—for many
products.

Ling-Temco plans to step up its
cfforts in such fields as radio astronomy,
which it views as a major future market,
It reports that indications are that
there 15 need for another verv low fre-
quency radio station similar to the one
it constructed in Cutler, Me., for the
Polanis svstem. It has PTHPHELEI a VLT
svstem for a hardencd installation as a

result of an mmvitation from USAF, and
the British government has invited a
proposal for a NATO VLF installation
in England.

The company foresees, marked in-
crease in requirements for sonar §V5-
tems in acrospace vehicles as well as
submarines, surface vessels and shore
stations and envisages sonar subsvstems
following the history ot radar subsys-
tems.

New Offerings

American Machine & Foundry Co.,
New York, N. Y. the company and its
subsidiaries manufacture, sell and lease
a diversified range of products for con-
sumer and industrial use, and also
perform a substantial amount of con-
tract mgiumrmF and manufacturing
relating principally to the defense pro-
gram of the U. §. (missile ground
5up]mrl':l. Offering is 540.5 million of
convertible  subordinated  debentures,
due Mar, 1, 1951, for subscription by
company stockholders on the basis of
S100 principal amount of debentures
for each 20 shares of common stock:
record date, subscniption  price  and
underwriting terms to be supplied by
amendment.  Proceeds  will  provide
additional working capital to hnance
the company's expanding business and
will be applied to the payment of all
outstanding short-term  loans, which
at Dec. 31, 1960, aggregated $31 mil-
lion, such loans were made to mect the
cash requirements of the company's
mcreased  mvestment 1 inventories,
accounts recervable and overseas opera-
tions.

Copter Skyways, Inc., Pittsburgh,
1., organized in August, 1960, for the
purpose of developing the commercial
uses of helicopters in the Pittshurgh
area. In September, 1960, it acquired
all the stock of Pittsburgh Airways,
Inc., smid to hold a certificate for trans-
portation of persons and property by
helicopter between Bradford through
DuBms, Johnstown and Somerset to
Meyerdale, Pa. Offering is 15,000,000
shares of no par common stock, for
public sale at 3 cents per share. Com-
pany proposes to apply the proceeds to
the acquisition of all the basic equip-
ment, property and E‘Ipltdl decmed
necessary to commence business, 1n-
cluding $150,000 for a helicopter and
565,000 for a base of operations.

Rocket Rescarch Corp., Scattle,
Wash., organized under Washington
law in 1959, and to date primarily en-
gaged in research on new high cnergy
propellant systems, the development of
a miniature rocket for application to
satellite and space vehicles and a rocket-
powered pump, and in the prr:smmtinn
of proposals which have been submitted
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scientists and engineers in
a unique leadership role

Able minds are at work within Aerospace Corporation, The scientists
and engineers of this leadership orgamnization are the critical civilian link
uniting government and the scientific-industrial team developing space
systems and advanced ballistic missiles. In providing broad scientific and
technical leadership to every element of this team, they are engaged in
a balanced program of activities spanning the spectrum from basic
research and forward planning through general systems engineering to
technical review, monitoring, and steering of hardware development by
industry., Their singular role installs the men of Aerospace Corporation
in a position to make real progress, They are privileged to view both the
state of the art and system development in their totality. They are thus
able to implement objectively, decisively, and with all due timeliness and
economy, major advances in the national interest. Now more men of
their caliber are needed: highly motivated scientists and engineers with
demonstrated achievement, maturity, judgment, and discretion beyvond
the norm, Such men are urged to contact Aerospace Corporation, Room
101, P.O. Box 95081, Los Angeles 45, California.

Organized in the public interest and dedicated to providing objective leadership

in the advancement and application of space science and
technology for the United Srares Government.

AEROSPACE CORPORATION

ty  certain governmental  agencies.
Offening 15 300,000 shares of common
stock, for public sale at $2.25 per share.
Of the proceeds, 5150,000 will be
used for rescarch-development  pro-
grams; 5215,000 for acquisition of new
othees, laboratory, manufacturing facili-
ties, mstrumentation and tooling equip-
ment, ship and test machimery  and
devices, othee furniture, and for a
remote rocket test facihity  meluding
cquipment; 520,000 for repavment of a
loan  from the principal underwriter;
5115000 for working capital for re-
search  sponsored by government
ageneies and for mmufhhnm" OpPETil-
h-::m the balance for future research,
f.lL"l.'L']-[:I]]lHL'I]T and manufacturing activi-
ties and required plant and facilitics
CXpansion.

Custom Components, Inc., Caldwell
Township, N. [., engaged 1n  the
development, design, manufacture and
sale of magnetic- ]JHHLIUJ ron or poly-
ITON COTeS fnr radio and television and
a civersihed line of permeable dielec-
trics for microwave svstems, Offenng
15 165.000 shares of common stock, for
public sale at 55 per share; at least
100,000 shares must be sold within
60 davs after the date of the offering
or none of such shares will be issued
or sold. OFf the proceeds, S100,000 will
he used for the commercial manufac-
ture of ferntes, mcluding the purchase
of equipment and the creation of
an mventory: 100,000 to expand the
husinesses of Microwave Components,
Inc., and Pennsvlvania Testing Labora-
tories, Inc., which are to be acquired
by the companv bv an exchange of
stock in the event this offering 15
successful, and the creation of a new
testing fm.i]i’n to be built at the
tumplm 's plant in  New Jersey;
$38,333.81 to retire remaining indebt-
edness incurred through the purchase of
309 of the company's outstanding
stock for an aggregate $120,000, which
stock was retired by the company; the
balance will be added to general work-
mg funds.

Dynatronics, Inc., Orlando, Fla.,
engaged in the d{ulgn manufacture md
sale of clectronic equipment and sys-
tems, including antenna, digital and
timing  svstems. Offering is 120,000
shares of common stock for public sale,
offering price and underwnting terms
to be supplied by amendment; an
additional 60,060 common shares are
to be offered at 51.75 per share to
holders of outstanding bearer warrants.
Of the proceeds, 5200,000 will be used
to reduce current bank borrowings;
550,000 for the purchase of new test
equipment and the erection and equip-
Fmg of additional manufacturing
acilities on 1ts leased premises; the
balance to provide working capital.

AVIATION WEEK, April 3, 1961

Dynamic Instrument Corp., W\ ost-
burv, N. Y. engaged i the design,
manufacture and sale of electro-mag-
netic clutches and brakes and o the
nachinery of precision instrument com-
ponents on a subcontract basis; the
|n|jmih ot the companvs products
15 sold to and the work [nr!c:ru'ml tor
defense industries. Offering is 150,000
shares of common stock for public sale
at 52 per share. Of the proceeds,
S64.000 will be used for repavment of
certaim idebtedness: S50.000 to com-
plete the i]l._"-.'[;]ni':lll'lt,‘tll of a production
madel of a servo motor and to develop
commercial models of clutches and
brakes: the balance will be added to
working capital and used to finance the
purchase of maternials, components and
q fAnished goods nventory,

Financial Briefs

Vitro Corp. 1960 consohdated net
imcome was 5723411, a nse of 8%
over 1959's gure of 5565,251. Revenue
for 1960 I:uhl{_n:] 555,118,193 compared
with 360,301,229 f::r 19359,

General Controls Co. net carnings in
1960 amounted to 51,090,111, a sizable
drop from 51,612,975 eamed in 1959,
Net sales, however, totaled a record

540,155,108 compared with $40,013.-

(33 registered 1 1959,

Rohr Aircratt Corp. net earnings for
the six months ended Jan. 31, 1961
were 52,225,729 on sales of $70,283.-
524. The same ermd a vear ago

showed a net of 81.757.011 on sales uf
S08.313.661.

McDonnell Aircratt had earmings of
55.950.381 on sales of $167.9658,054
for the six months ended Dec. 31,
1960, Nect carmings for the first half
of Fiscal 1960 were 55,916,080 on sales
of $217.513,144.

Hewlett-Packard Co, reported record
sales of 560,206,918 in 1960. Eamings
were also at a high of $4,226,645. Thesc
hgures compare with 1959 sales of 547,
745,073 and earnings of $3,599,941.

General Precision Equipment Corp.
reports in preliminary figures that 5*L|Li~
for 1960 were $244, ﬂﬂl{] 000, up 13
from the 1959 hgure of 531;5‘%"3,43{]_
Earmings for the year ended Dec. 31,
1960, were over 55,300,000 or $3.46
per share of common stock, compared
with 1959 earmnings of $4,198,200 or
$2.63 per share.

Burronghs Corp. sales reached a new
high in Fiscal 1960 of $389,210,550,
compared with 5359,778,068 in 1959,
Net earnings for 1960 after taxes were
$9,235,867 or 51.39 per share. 'The
1959 earnings were $7,109,567.

Chicago Acrial Industries had o loss
of S717,861 for the vear ended Dec,

31, Lnuupnl.u:l with a net gain of 1939

of 5724.554. Sales fell imm the 1939
record of S12.368.06]1 to S6.196.460

this vear.

The Siegler Corp.s sales were 549
033,963 and carnings were 51,770,805
for the six months ended Dec. 31, Per
share carnings in the hrst half of the
company’s hscal vear were $.50, bascd
on 2,216,547 shares outstanding. Com-
sany hgures include sales and carmings
%ur the six-month period of Jack &
[leintz, which was merged into  the
sicgler Corp. Feb, 2, 1961.

Republic Aviation Corp's sales for
1960 rose to S207.679.000 -[:nmp;irtd
with sales of $198,065976 mn 1959.
Flarmnings in 1960 were 54,652,000 or
approximately $3.25 a common share on
1,431,448 shares outst: inding. This 1s
also a rise over 1959 camings of 53.-
+13,107 or 52.57 a common share on
1,437,148 shares outstanding.

Westinghouse Electric Corp. had ¢
net meome m 1960 of $79.057.000 or

$2.22 a common share on nlu of $1.-

910,730,000. Sales m 1959 were 51,
910,730,000 and income was $55.947.-
000 or 52.43 a share. In 1959, income
of $7,196,000, equal to 21 cents a share
came in the form of special non-recur-
ring income from a federal tax refund.

Marc Shiowitz and Associates, Inc.,
a consulbing hirm speciabzing in the
clectromic computer field showed a
profit after taxes of 523,690 on a gross
mcome of $198,138 for the six months
ended Dec. 31, 1960, Gross income
for the six months ended Dec, 31,
1959 was 5210,495 with proht after
taxes of $21,860.

Hercules Powder Co. reported 1960
net sales and operating income of $336.-
905,000 compared with $283,650,000
for 1959, Net income of $27,165.000
for 1960 was equal to 53.05 a share of
common stock after pavment of divi-
dends on pn_f:_rr{_d and Class A stock,

Packard-Bell Electronics Corp. had a
5365,969 loss for the hrst three months
ended Dec, 31. Deliveries for the first
three months amounted to $8,738,350
compared with $13,305,018 for the
same period last vear,  Militarv-indus-
trial backlog, however, reached an all
time high of 517,700,000 compared
with $8,508,000 at the end of the first

quarter a year ago.

[nternational Rectiher Corp. re-
ported sales of 56,941,832 for the sec-
ond half of 1960, a gain of 8§.5% over
$6,396,201 for the same period in 1959,
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LIVE in Sunny San Diego!
Expanded programs have created
Immediate Openings for

EXPERIENGED ENGINEERS

in the fields of

TURBOMACHINERY -
AEROSPACE STRUCTURES

Mechanical Design Engineers

Stress Engineers
Aero-thermo Engineers

Combustion, Heat Transfer Engineers

SOLAR SPECIFICS: Solar is making many significant contri-
butions to turbomachinery design and advanced structures

techneology. There is an excellent balance between commercial
and military contracts.

WONDERFUL LIVING: San Diego living is great, offering the
nation's finest year-round climate and recreation, education,

and cultural advantages.

WRITE TODAY: Send resume of your qualifications to Louis
Klein, Dept.E-714, Solar Aircraft Company, 2200 Pacific
Highway, San Diego 12, California.

SOLAR

A subsidiary of international Harvester Company

2200 Pacific Highway, San Diego 12, California

SALES ENGINEER

Wanted Electrical or Electronic Engineer-
ing groduote, between 25 and 32 years
of oge, for soles engineering work by
menufocturer of electronic components, in-
cluding High Speed Reloys, Choppers, and
Pressure Switches. Location: Chicage or
Cleveland. Write Harry E. Beane, Vice
President, The Bristol Company, Waterbury
20, Connecticut.

SALES ENGINEER

Manufacturer af FAA approved replacement parts
selling fo the airlines needs men with engine over.
haul experience on TCIE and/or JT3.JT4 thrust
roverser and sound sduppréssor soctions, Locations
Lo Angeles, Dallas. Kansas City. Sond resume to

P-E372, Avintion Week |

Class, Addv. Dy, 1%40 Baos 12, N, Y, 36, X, Y,

POSITION WANTED

Group of Flight Engineers seelk new positions.
Apes 26514, Loppred Lime GO00 hours. All
hold eurrent Canadian Flight Engineers Li-
cense on LIOGSH super-Canstellation,. Some
hold Commercial Pilotzs License. Several held
Conadinn Maintenanee Engineers License on
four engine and smaller aireraft, Box 6=
Lachine SUR 6, P.Q. Canada.

NEED
ENGINEERS?

An employment odvertisement in the EM-
PLOYMENT OPPORTUNITIES SECTION will
help you find the engineers you need., [t's
on Ingxpensive, time-saving method of con-
tocting competent personnel for every engi-
neering (ob in the Aviation industry. The
all poid circulotion of AVIATION WEEK
offers you an opporfunily to choose the best

aualified men ovaoilable.

For rotes and infermation write:

L]
Classified Advertising Division

AVIATION WEEK

P. O. Box 12 Mew York 36, N. Y.
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DEFENSE SYSTEMS DEPARTMENT

PROFESSIONAL
EMPLOYMENT
BULLETIN #rri, 1961

On a regular basis, General Elec-
tric's Defense Systems Department
publishes opportunities of special
importance to experienced Systems
Engineers and /or degree Engineers
interested in developing their skills
to the point of Systems Engineer-
ing in its broadest sense.

UPPER ATMOSPHERE
PHYSICIST |

To perform work amnd copduct I
stuidies on  upper atmospheric
phenomena, hath natural  and
artificinl, Duties would include
nnalyvgig of ionospheric effects
{ineludineg meteors and aurorne)
amndd thelr Importance for rodio
raidance and communieations
svetems. Considerntion of such
high altitude phenomena as the
Areus effect on Van Allen radia-
tlon belts and thelr Importance
for weapnns systems and space
vehicles will be required.

B e o ol e

GEOPHYSICIST

To contribute Lo programs re-
juiring an evaluation of various
charth-scienceg phenomenn ;| H2els-
mie offects bhoth natural and ar-
tificial and earth conductivity
studies for very low frequency
glectromagnetic propagation are
but two examples, A Knowledge
af upper atmospheric phenome-
g, such ag the jet-stream pand
various geomagnetie disturb-
nnees 15 desirnble,

Your response to this Bulletin will
be expedited to the appropriate
technical managers at DSD {or
prompt, personal attention and a
confidential reply, generally with-

in one week, Address:

I _.e.ﬂ-_'.g'-.r:_:-f_- b .I Mr. E. A. Smith,
{” (eSS Box 4B
S L DEFENSE SYSTEMS DEPARTMENT

s A Deparimant &f the Defense Eiecireaics Division

GENERAL &3 ELECTRIC

MNorthern Lights Office Bldg., Syracuse, New York

AVIATION WEEK, April 3, 1961

EMPLOYMENT OPPORTUNITIES

find the move to VERTOL a rewarding one. Consider the advantages
vou will enjoy at the VERTOL division of Boeing. At VERTOL a
premium is placed on technieal talent and professional ability. Witness
these recent events—a direet result of the YERTOL Engineering Effort
B Februvary 20— Vertol wing Navy competition for development of Navy
Aszault Transport Helicopter B Februory 24—Vertol receives order for 18
additional HC-1B Chinook Helicopters B Febrvary 2B—Vertol receives
order from Japan for 10 Vertol 107 Helicopters,

Qualified technical personnel can now benefit from the carefully planned
expansion at VERTOL’s suburban Philadelphia location, Consider the
following positions and make vour move.

INSTRUMENTATION. Flight Test . . . An outstanding position requiring the
ability to design, ealibrate and install flight test instrumentation. Experi-
ence in magnetie tape and telemeteringe desirable, Structural Test . . . A
responsible position requiring experience in instrumentation for wind
tunnel testing or assoclated fields.

POWER PLANT INSTALLATION. Experience in desien of fuel, oil, and eooling

svstems, mounting and mstrumentation for turbine engines.

ELECTRICAL SYSTEMS DESIGN. senior-level position requires b to 10 yvears’

aireraft experience in AC and DC generating and bus distribution system
design, electrical load analysis, and AC and DC eontrol eircuit desien.

TRANSMISSION. Experience in creative design work on gears, bearings,
clutches, shafting, ete. Knowledge of stress analvsis required,

ROTOR DESIGN. Senior-level position with minimum 5 yvears’ experience
in mechanieal design of highly loaded oscillating mechanisms. Should be
apable of performing preliminary stress analvsis.

AEHUBTHAMIBS This career position entails derodynamic studies in per-
formance or flying qualities and dyvnamie stability of V/STOL aireraft.
Low-speed stability and eontrol performance plus wind tunnel or flight
test experience are required,

Each of these positions requires an appropriate degree plus directly
related experience, and offers an attractive salarv. Forward vour resume
in complete eonfidence to:

VE}

e —
MORTOM

Morton B. Adelberg
Professional Ewmployment Departinent

o L LTIV ISTON
PENNSYLVANIA ﬂ ﬂf I” ﬂ
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We need

TOP INJUNEERS
Men High On The Totem Pole
If you're ready to carve a
new future 1n telecommuni-
cations this is the place. A
world - renowned specialist
intelecommunications, Len-
kurt Electric offers top pay,
liberal benefits and an ideal
location. Requirements:
BSEE degree and mini-
mum of one yvear's GOOI)
experience, Dpenings now
for qualified engineers in:

» Transistorized
Circuit Design

Capacitors

« Transformers

« Material Evaluation
¢ Instrumentation

Send resume or call eollee! to:
E. Jack Shansahan, Employmeat Mgr., Lemkurt Electric
1105 Caunty Rd.. San Carbes, Calll., LY 1-8461, Ext. 281

i OF CORNELL UNIVERSITY netic field f_JI'IiIH'EHtig‘ﬂlE EIFE— |
B . T T B trode sputtering as a function 1 : e
I -: of ion mass and energy, target ENGINEERS o SCIENTISTS
| J. V. RENTSCHLER material, and incidence angle. : | N _ | _ :
| CORNELL AERONAUTICAL LABORATORY, INC. | t I Consider Air Weapons Control System 412L —an extension into  wide defense. HMED engineers are also structuring the system so
| v | o T —— air defense of an ancient systems concept originated by one of  that newer equipment may be integrated within it, in the future. A
I SHTRImaT TRy o | o ioris e Nature's most successful forms of life, Spider Araneus. combat-capability is thus provided for years to come.

W enpie TR . : : tY g L : 12 : - 5
| Please send me your brochure, ''A Community of Science." | Witnauer Profeasinnnl Peegannel Basic 1o h'.*.lllj systems 1s the Itletc-:lr-:rn and l.':[."l."-.‘-:lf:l_l:ﬂ!]['rl'l_ﬂ[ "Ilhuﬁ:.urt: many new positions :lt'nlluplu for engineers and sci-
1 | 16555 Saticey 8., Van Nups, California :Ipprﬂuuhlng entities (hostile or friendly), so that appropriate action entists with high quahhcations—some Eﬂ]l[ng for advanced degrees—
| | may be taken by the decision-maker, on 4121 and other programs in Underwater Communications;
I Mame - - I HMED engineers freely admit the superiority of Araneus’ tech- F.:nl:llll‘l;.'i:l E”ndl_‘.l' h‘ilhﬁ]!ﬂHle‘IIL[EmEE & Control; Air .[r-:iﬁH: l'-:-l:':ll'lllil'{.:ll;
| | nology with regard to its dinner-securing capacities. But, in the U{”"" Processing & Display; Ground Radars (Fixed & Mobile -
l Streot | matter of size, scope, flexibility and capacity for change and improve-  13.000 ton to jeep size); Marine Radars.
| | (?r Uardf ment®, human technologists have much in their favor. For more information on current opportunities please write in
| p o~ Stals | SR i AWCS 412L is designed for use throughout the Free World. It full confidence to: Mr. G. Callender, Div. 64-WN
s = = A t RPN provides the tools for effective airspace management for a single  « Fontent with his inherited web pattern, Spider Araneus has not advanced his

2 e G e e RN DT locanon, or — by linking control sites elecironically — for continent- technology in the past geological epoch.
[ 1 Please include employment information. | Corporate (MAces: Van Nuys, Calif.
b e AT Pt et N o LT R B neavy miLitary eLectronics pErT. GENERAL ELECTRIC court sTREET, SYRACUSE, NEW YORK
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15 SECONDS
ON THE SURFACE OF THE SUN

Cornell Aeronautical Laboratory has devised a new facility, the Wave
Superheater®, which simulates, for approximartely full-scale models, the
extreme conditions of hypersonic flight. Temperatures of roughly 9000°R,
suitable for research on many hypersonic problems, can be generated if
the test gas is air, and approximartely 17,000°R if the tesr air is argon.
Test times of 15 seconds at speeds up to Mach 15 can be obrained in this
continuously operating shock tube device. The large, 40-square-foot test
section permits simultaneous testing over a much greater range of test
conditions than can be accommodated in any existing facility. Such com-
posite testing gives the engineer a means of checking aerophysical and
aerostructural interacrions.

For this and other advanced research programs we need capable engineers.
Areractive compensation, freedom to select the type of research suited to
your interests and background, and a climate conducive to rapid profes-
sional advancement are among the many advantages available to you here.
Mail the coupon for derails.

*Now being developed under ARPA sponsorship

__L/_L CORNELL AERONAUTICAL LABORATORY, INC.

12
=)\ LENKURT FLECTRIC

'I.I-I-Hi-\.l:l

GENMERA] TELEPNONE 8 SLECTRONICS m“

T 1T 1 F T R B R OO R O OR O B N N nllt---i-

Opportunities
at Marquardt in
MAGNETOHYDRO-
DYNAMICS

Become i member of a devel-
opment team working in ad-
vanced space propulsion and
gas dynamics research. It you
are a physicist or engineer
with advanced academic work
and experience in plasma
phyvsics and fluid mechanies, or
magnetohyvdrodynamics, you
an become a principal in-
vestigator into the behavior
of charged gasses In a mag-

For additional information on the activities of this GE department see our advertisement on pages 10 and 11

L}
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LETTERS

KEY TO FLUOROFLEX-T HOSE APPLICATIONS

Fuel Lines F
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ve individuals are: Harland C. Ross, Richard ~You to investigate and report on sailplane de- - =

ters  drrespective of  onentation. Thas
capability {::'IF. been proven both by simula-
tion and cxpernment wsing the Mark |
itself, although I recall it was not specifically
demonstrated at the conference Mr. Klass
attended here.

In another vein, when anvone draws
performance comparison  between  “todav’s
reality”  and  “tomorrow’s  dream,”  the
dream alwavs scems to come out looking
100 ft. tall and twice as brght. Unfortu-
mately, dreams seem to shronk and tarmish
as  thev  approach realitv.  Conversely,
“todav’s realities” oftentimes represent the
toundation for sigmhcant sohd advancement
mto tomorrow. Thus it wonld be unwise
to compare Mark 1 Perceptron with a con-
cept as vet intested.

Althongh we are continuing our work
on the Perceptron at Comell, we have
broadened and are expanding our interest
m  pattern recogmition and  artibeial  in-
telligence  rescarch. Naturally, the Artron
concept will be ome of the thoughts that
will be considered i this broader research
approach.

W. S. Horses, Head
Cogmtive Svstems Group
Physics Division

Cornell  Aeronantical
Laboratory, Inc.

Buffalo, N. Y,

(Although the Mark I Perceptron ecan
learn to  recognize alpha-numeric  charac-
ters despite a shight amount of disorienta-
tion, a machine constructed from the more
Aexible Artron elements is expected to be
able to tolerate disorientation up to the
point of complete character inversion, ac-
cording to Artron inventor Robert |. Lee,
The comparisomn of the performance ca-
pabilitics of the existing Perceptron and the
projected Artron machine was not intended
to reflect unfavorably on the former, but
rather was intended to imdicate the growing
apabilitics of future generations of self-
learning machines.—Ed.)

Foreign Sailplanes

E. Schreder and Leonard A. Niemi.

Mr, Ross is generally considered to be
the father of the modern sailplane, These
are designed for “Texas” thermals; that s,
the salplanes with agh wing loadimgs (up
to 9.8 1b./ft.*) for operation under ideal
conditions, He has designed and built six
sailplanes in his spare time over the past
30 vears. Most of these have been record-
sctting sailplanes in their dav, Two of the
most famons being the RJ-5, in which Dick
Johnson sct the existing world's record free
distance of 335 mi,, and the R-6, in which
Mr. Ross in 1958 set three world’s two-place
records in three successive davs and a UL S,
national record on the fourth,

e 15 also a Diamond “C pilot, making
him rather unique in that he is a fArst-class
designer, an expert craftsman, and a supe-
rior pilot.

Mr. Schreder, whose brochure on  his
tenth Ayving machine and Afth sailplane is
enclosed, 15 the current UL S, national
champion. He has established three single-
place world speed records around triangular
courses and an out and back world record
flight of 338.5 mi. in his HP-8, The HP-10
features some interesting construction tech-
nigues.

We are looking forward to sceing this
sailplane  compete here in Wichita next
Augnst during the U.S5. National Socaring

Championships.
M Niepn's SISUL wis flown i the

1960 National Championships and did quite
well even though the pilot had little time
with which to become familiar with the
sailplane, Wext vear this sailplane will be
Aown by a more experienced pilot who will
have had a Full year's opportunity to be-
come acquainted with this thoroughbred.
Mr. Niemi has recently formed the Arling
ton  Aircraft Co. and will build several
SISU-IAs, an improved version of the or
iginal,

The SISU-I is characterized by supe-
rior design and its construction  features
meticulous attention to detail workmanship.

Fhght tests mdicate it has one of the
highest Tift/drag ratios of anv sailplane in
the world,

[t 15 indeed unfortunate there 1s no large

r

signs in this country. I'd also like to recom-
mend voo note the mumber of world rec-
ords held by the U, 5. as compared with the
rest of the world, Significantly, this s
strictly without the financial support of our
povernment—a condition [ sincerely hope
continues.

Please continue with vour occasional re-
ports on ghding and soaring.

[ would weleome the opportunity to sup-
plv  additional information or completed
articles regarding the above, or other U. S
sailplanes.

FI. Mansgann Cravsoury
President

Kansas Soaring Assn,
Wichita, Kan.

Road-Tested Turbines

In vour Feb, 27 description of the Cuarrie
Wot Rover-powered biplane (p. 88), von
stated that Rover fArst tested a turbine-
powered auto on “Mar. 9, 19397

Perhaps it s unreasonable to rush to
the typewrniter to correet vou, but vou do
Rover less than jushice, Their first torbine-
powered car ran 1930, and was the first
of its tvpe m the world. It established some
world speed hgures on the Jabbeke road in
Belgivm, as 1 recall, at around 151 mph.
Thev built a sccond around 1933-54, of
which the details have slipped my mind,
and a third in 1936, This last was an al-
tractive blue coupe with Aberglass body, and
used a 110-hp, (at 532,000 rpm,) turbine
driving all four wheels. Fiat made a “"T'urbo-
Fiat™ in 1954, and Awstin in 1935 put out
a 125:hp. (23,000 rpm.) car. France's hrst
was, I think, a 100-hp, Socema-Gregoire,
then Renault built the “Etoile Filante™ m
1936, using a Turbomeca turbime which has
also seen service m arreraft, These are just a
few of the mternational uses of gas turbines
I Cars.

The great significance of the gas turbine
for road transportation in the future prompts
me Lo drop yon this note. Some of the
problems are closely allied to those of using
turbines for small business aircraft, so that

Complete reliability is the reason. In fuel, hydraulic,
lubrication, water injection, oxvgen and other special
service lines, the increased maintenance and replacement
demands of higher temperatures, impulse pressures, and
corrosive solvents can be met most economically with
Resistoflex’s Fluoroflex®-T swaged fitting hose assemblies.

Why the airlines
are turning to FLUOROFLEX-=T

So, for maximum performance, long life, and complete
dependability—plus the resultant economies of minimum
operational delays and maintenance—retrofit with
Fluoroflex-T. Write for more information today.

ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES

Fluoroflex-T, Resistoflex's proprietary Teflon™ product,
1s completely non-aging, completely unaffected by tem-
peratures up to 450°F. The SWAGED FITTING, pio-
neered and developed by Resistoflex, has set industry
standards of dependability for use with tetraluoroethyl-

RESISTOFLEX

CORPORATION

COMPOMNENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES

Your occasional articles on sailplanes are  public support that would permit the  vou might derive some value from these
greatly appreciated and the one on the World's Soaring Championships to be held  infomal comments.
A-15 in the Feb. 20 issue (p. 99) was no i this country in 1962, \1’it111 proper sup- Thanks for Aviation Week. 1 hnd it
exception.  Such  information.  particularly  port it would be possible for the U. S, to  regular, cover-to-cover pleasure every weck.
regarding foreign sailplanes, is not readily  host this event and I think it would be ex- Joun Joss

available. Consequently, the information tremely interesting to see the Sovicts, among

vou publish is read with considerable in-
terest by those interested in soaring,

The United States is fortunate to have
some  individuals who  design - and  build
high-performance  sailplanes as private ef
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others, compete with their high-perform-
ance sailplanes, especially since theirs were
designed and built by state.supported effort
and emploved some of their country's top
engincering talent, and are flown by what

Mill Vallev, Calf.

(T reader Joss and the others who wrote
us on this error, our regrets for a printer's

error. 1 he date should be 1949, not 19349 .—
Ed.)
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ene hose. Its reputation for reliability stands unchallenged.
Millions of these fittings are in service today with ar

enviable safety record.

Planfs in Rosaeland, N. J. = Anaheim, Calif. = Dallas, Tex.
Sales Offices in major cities

®Fluoroflex is a Resistoflex trademark, reg. U, §. Pal. Of.
®&Teffon s Du Pont"s trademark for TFE fluorocarbon resins,



SPECIFY ELASTIC STOP" NUTS FOR ALL CRITICAL BOLTED CONNECTIONS

Elastic Stop nuts have long been considered the standard fastener for
aircraft and missile assembly because of their consistent quality and
dependable performance under conditions of severe vibration and
shock. Since the performance of any weapon system is no greater than
the total reliability of every component, the designers and manutactur-
ers of G/S/E, whether airborne or land-based, are required to obtain
the same degree of protection against fastener failure,

Only ESNA offers three locking devices and a tremendous inventory
of standard types and sizes, giving the engineer complete design free-
dom to select the self-locking fastener that will precisely solve his
problem. No amount of vibration caused by transportation over bumpy
terrain will shake ESNA self-locking fasteners loose. In movement trom
plant to base, or from storage areas to ready sites, G/S/E assembled
with ESNA fasteners at critical connections always stay in precise ad-
justment—ready to do their work under all conditions.

For a copy of Bulletin 6001 describing ESNA’s three locking devices,
applicable military approvals and visually reviewing the complete
ESNA line, write Dept. S55-425, Elastic Stop Nut Corporation, 2330
Vauxhall Road, Union, New Jersey.

NYLON INSERT TYPE — for temperatures up ta
250° F. The smooth, non-galling plastic grip will
not loosen under severest vibration; has capacity
to absorb shock and impact loads. Its elastic recov-
ery characteristic makes nylon re-usable through

more than 50 on-off cycles.

OVAL OFFSET LOCKING TYPES—particularly suit-
table for lightweight, close-clearance applications
up to 900° F. and 1200° F. High hardness in the
nut provides a spring action in the offset crown
of the nut which provides a consistent locking
torque and excellent re-use characteristics.

SLOTTED BEAM — for high-performance applica-
tions up to 1200° F. The long tapered beams pro-
vide a precise degree of elastic containment of
the entering bolt threads and, acting as spring
members, assure tightness under vibration and
re-useability. Recognized as the standard of the
jet engine industry for heavy-duty, ultra high tem-
perature performance.

ELASTIC STOP NUT CORPORATION OF AMERICA {(ESNA




