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Modern designers now speeify KAYLOCKm thin wall inservts
and obtain the following henefils.

COSTS ARE REDUCED — Standard taps and gages arve used in the hole
preparation to accept this insert, together with simple

KAYLOCK installation tools. There are no tangs to break off

or coils to distort.

Iceguard —=T. M. The Goodyenr Tire & Rubber Company, Akron, Ohio

There’s no icing condition too tough for Iceguard
to handle...and we speak from experience!

Iceguard, the simplest, most reliable deicing  impossible. And, when these wires are
gquipment flying today, has never run into  embedded in a proven dielectrical covering,
icing conditions it can’t master. they give airplanes sure ice protection
For this electrothermal deicing system  under any conditions.

never has a .::ul:l spot—always melts the ice  Jeeguard is just another example of how
evenly. And it goes to work instantly at any  Goodyear’s technical engineering staff—the
ﬂlt[tUﬂE—hﬂﬂ no moving parts—requires no  largest, most experienced group in its field
maintenance except a simple periodic check  _keeps coming up with new and better solu-
of electrical connections. tions to aerospace and related problems.
A patented method of knitting Iceguard’s Want more examples — or help with vour
*= heat-conducting wires together is the problems? Write Goodyear, Aviation Prod-
secret. It makes electrical short circuits  ucts, Dept. A-1715, Akron 16, Ohio.

Kaylock " GOODFYEAR

AVIATION PRODUCTS

STRENGTH IS ADDED —Installed in typical parent materials, KAYLOCK
inserts upgrade the strength in the fastening areaq.

SPACE IS SAVED —The thin wall design permits mininmum
boss diameters in the parent material, saving space and wetght.

HIGH RELIABILITY IS ACHIEVED — Mating bolt retention 1s assuired
by the proven KAYLOCK elliptical locking device, qualified to MIL-N-25027.
The insert is positively loeked in position in the parent material

against “in service” rotational displacement.

Wiite today for catalogue No. 6221AW.

KAYNAR MFG. CO., INC., KAYLOCK DIVISION - Box 2001, Terminal Annex, Los Angeles 54, Calif.
(1962 — Kaynar Mfg. Co., Inc. -




sound systems to warn U. S. cities of attack . .. communica-
tions for Cape Canaveral, Hamilton Air Force Base and for Thor
Missile bases . .. stereophonic sound in more than half the
theaters in the U, 5. — these are just a few examples of prod-
ucts engineered and manufactured by Altec Lansing Corpora-
tion, Anaheim, Califorma. This LTV company also produces
electro-pneumatic transducers for high intensity sound testing.
Other Altec developments include loudspeaking telephone con-
ference systems. .. condenser microphones ... and transis-
torized repeater and termination bays used in the Air Force's
project Quick Fix. These new products — and modern facilities
such as the company's anechoic test chamber where several

LING - TEMCOCO-VOUGHT,

FY e an - XIFW-RB1FAF-F DEPTH MANAGEMENT IN ACTION

POWERFUL SOUND FROM ANAHEIM

tons of glass fiber isolate outside sound environment — are a
far cry from the early experiences of Altec Lansing's President
Alvis Ward, a member of the team that produced the world’s
first successful “talking pictures." Throughout his career, Mr.

Ward has been a key contributor to the science of sound repro-
duction and has at the same time puided Altec Lansing to a
position of industry leadership. By combining this caliber of
management 1n depth with proved technical competence in
aerospace, electronics, communications and consumer prod-
ucts, LTV i1s furtherning U. 5. goals for progress, secunty and
national well-being.

& E v DALL AS TEXAS
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AEROSPACE CALENDAR

June 25-27—31xth National Convention on
Military Electronics, Institute of Radio
Engincers, Shoreham Hotel, Washington.

June 25-30—Symposium on Electromagnetic
Theory & Antennas, Copenhagen, Den-
mark. Sponsors: Technical University of
Denmark: International Scientihbc Radio
Union.

June 206-Z8=Awviation Conterence, Amerncan
Society of Mechanical Engineers, Univer-
sity of Maryland, College Park, Md.

June 26-28—=203rd National Meeting, Amer-
ican Meteorological Socicty, Umversity
of Alaska, Fairbanks, Alaska,

June 26-29=Third International Symposium
on Rarched Gas Dvnamics, University of
Paris, Paris, France, Sponsors: AFOSR;
ONR; NASA. (Open meeting.)

June 27-28—Nmth Annual Symposiom on
Computers and Data Processing by the
University of Denver's Denver Research
[nstitute, Elkhorn Lodge, Estes Park.

June 27-29=Jomnt Automatic Control Con-
ference, Institute of Radio Engineers,
New York University, New York, N. Y.

June 28-29—Fourth National Symposium on
Radio Frequency Interference, Institute
of Radio Engineers, Town Hounse, San
Francisco, Calif,

Julv 7-11-16th Annual All-Woman Trans.
continental Air Race from Oakland, Calif,,
te Wilmington, Del.

July 12-13—12th General Assembly, NATO
Advisory Group for Aeronautical Research
and Development, Paris, France,

July 17-19=Lunar Missions Meeting, Ameri-

(Continued on page 7)
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will it fly

| It's pretty hard for anybody to tell before it's even out of the shell.
But boy, if you're designing a missile and you're wondering if that
bird will fly—that's different. Here's why.

Using our Direct Analog Computer, we help you create and “fly”
a three-dimensional dynamiec model of your bird. You can “fly” it
six or sixteen or sixty times per day. And it doesn’t cost a million
dollars per copy either. And when you're finished, vou'll know
everything there is to know about the aerothermoviscoelastic(!)
characteristics of your missile structure,

Complicated? Sort of. But we know how because we've helped
“Ay" just about every military airplane and missile—including
John's.

How about your next bird? Will it fly?

COMPUTER ENGINEERING ASSOCIATES

an affiliate of Susquehanna Sciences, Inc.
350 North Halstead / Pasadena, California / ELgin 5-7121

| CEA always has openings for qualified Analytical Engineers.
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NEW!

ANSCO SUPERAY H-D

Ultra-High Definition X-ray Film. ..
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Be “Ansco-sure’...

With the first American X-ray film for ultra-high definition radiography!
If you require ecritical definition of correspondingly minute defects, be
“Ansco-sure” with this new film. The extremely fine grain characteristics
of Superay® H-D film provide the ultimate in image sharpness and main-
tain high definition throughout the entire 65-250 KVP range.

X-RAY FILM

CHEMICALS
SERVICE

For radiography—it's Ansco best by definition.
Ansco—America’s first manufacturer of photographic materials... since 1842,
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AEROSPACE CALENDAR

(Continued from page 5)

can Rocket Society, Pick Carter and Stat-
ler Hilton Hotels, Cleveland, Ohio,

July 24-Aug. 2—National Searmg Champion-
ships, EI Mirage, Calif. For information:
National Scaring Championships, P.O.
Box 997, Victorville, Calif.

Aug. 1-5—Experimental Aarcraft Assn. Fly-
In, Rackford Airport. Rockford, TIL

Aug. 7-9-Low Level Wind Conference,
Texas Western College, El Paso, Tex.
Sponsors: Amenican  Meteorological Soc
ichy: U, 8. Army Signal Missile Support
Agency. [.'1'.1I§. 9 sessiom in Dallas.)

Aug. 8-10—=1962 Standards Laboratory Con-
ference, National Burean of Standards’
Boulder Laboratories, Boulder, Colo.

Aug. 10-11—IAS National Speciabists Mect-
mg, Man-Machine Competition, Olympic
Hotel, Scattle, Wash,

Aug. 13-16—Pacific Energy Conversion Con-
terence, American Institute of Electrical
Fogineers, Fairmont llotel, San  Iran-
CISCO.

Aug. 13-16—Seventh Svmposinm on Ballistic
Missile and Space Technology, U. 8. Air
Force Academy, Colorado Springs, Colo.
Sponsors: USAF; Acrospace Corp.

Aug. 14-16—Cryogenic En?im:r.:ring Confer-
ence, University of Calitornia of Los An-
geles, Los Angeles, Cahf.

Aug. 14-17=International Conference on
Precision Flectromagnetic Measurements,
Boulder Laboratories, National Burcau of
Standards, Boulder, Colo.

Aug. 15.17—Nuclear Propulsion Confer-
ence, Monterey, Calif, Joint Meeting:
[nstitute of the Aerospace Sciences; Amer-
ican Rocket Society; American Nuclear
Socicty,

Aug, 15-17=Third International Electronic
Circuit Packaging Svmposium, University
of Colorado, Boulder, Colo.

Aug. 19-25—Annual Meeting and Confer-
ence, Airport Operators Council, Princess
Kaiolani Hotel, Honolulu, Hawaii,

Aug. 20—=Technical Symposiom, Frecision
Potentiometer Manutacturers Assn., Stat-
ler Hilton Hotel, Los Angeles, Calif.

Aug, 21-24—Western Electronics Show and
Conference, Institute of Radio Engineers,
Los Angeles, Calf.

Aug, 2l-Z4=International Svmposium  on
I“ar Infrared Spectroscopy, Sheraton Gib-
som Hotel, Cmcinnati, Ohio,  Sponsor:
Materials Central, Aeronautical Systems
Division, Air Force Svstems Command.

Aug. 21-Sept. 17—14th Session, Interna-
tional Civil Aviation Organization  As-
sembly, Rome, [taly,

Aung, 23-24=0marterly Regional Meeting,
Assn, of Local Transport Airlines, West-
ward Hotel, Anchorage, Alaska.

Aug, 23-24=Conference on Thin  Films,
Colorado Totel, Glenwood Springs, Colo.
Sponsor: Sohd State Electromies Labora-
tory, University of Denver's Research In-
stitute,

Aung., 27-29-AIME Techmieal Conference
on Advanced Electronic Materials, Benja-
min Franklin Hotel, Philadelplua, Pa,

Aug. 27-Sept. 1-=Third International Con-
gress, International Council of the Aero-
nautical Sciences, New Congress  Hall,
Stockholm, Sweden,

(Continued on page 9)

HEAT EXCHANGERS IN A HURRY

(Or: A new slant on q=ﬁ|{th-tE}dA}

Heat exchanger design problems are
reputed to make yvoung men gray
and older men balder. It thus gives
us jov to report that Budd heat
transfer engineers are today retain-
ing whatever cranial adornment they
started with. You ean profit thereby.

Budd offers complete design, pro-
totyvpe and production services for
plate-fin heat exchangers. We pro-
duce these compact, lightweight and
highly efficient components by both
dip-brazing and epoxy bonding . ..
with aluminum, stainless steel, cop-
per and other materials . . . in mynad
configurations for missile cooling,
intercoolers, oil coolers, air condi-
tioning systems and other land, sea,
air and space applications.

What's new about that? Just this:

To design the hest heat exchanger
for & given job, a number of com-
plexly interrelated thermal variables
. .. heat transfer rate, thermal con-
ductance, transfer area, hot- and
cold-side temperatures, etc. ... are
usually juggled around until the re-
gquired heat transfer rate is attained.*
During this labor, the designer must
also find a way to satis{y such vital
external requirements as size, weight,
strength, reliability and cost.

We now announece, as modestly as
possible under the ecircumstances,
that Buddisapplyving new techniques
that enable plate-fin component heat
exchangers to be designed and pro-
duced faster than ever before!

This is not the result of an over-
night inspiration. Our Environmen-
tal Control Systems Department has
long been busy with a fresh and
deep-probing investigation of ana-

> J

Ilvtical approaches to heat exchanger
design. Their study was pointedly
abetted by the experience, the knowl-
edge of practical operating condi-
tions, and the voluminous test data
we've accumulated in over 20 yvears
of designing and producing com-
plete heat exchanger systems, as well
as component exchangers and other
types of environmental control sys-
tems.

Our new design method enables us
to fix optimum exchanger relation-
ships and values with surprising
speed. In several recent cases, we've
designed complex new exchangers
in a feie hours!

How do we do it? The details we
guard. But we can say that design
reliability as well as speed is assured
hy a pre-specified feedback checking
technique. (In a moment of flam-
bhovance, we tagged the new method
“Feedback-Controlled Design.” It
may stiek.) Other enticing informa-
tion is contained in our heat ex-
changer bulletin, which we'll nat-
urally send on request. (If you don't
already belong to The Budd Elec-
tronies Chowder and Marching So-
ciety, be sure to ask for your mem-
hership credentials too.)

There is, of course, an eminently
scientific way to verify our rather
substantial elaim—Ilet us design and
deliver yvour next exchanger, Why
wait? Environmental Control Sys-
tems, Budd Electronics, 43-22 Queens
St., Long Island City 1, N.Y.

*Simplified formula shown above, Al=o, in another

usage: g=heverage consumption rate. A=total
transfer area, beverage to blood stream. u=hov-
prage conductance per {1 of A, th=torpidity,

maximum allowable. t.=torpidity, initial

Data Processing & Display Systems
RF Systems « Earth Sciances

Environmental Control Systems
HDPOTFOFOF = cC TRONICS Dynamic Omnifores Facilities Eng,

A DIVISIONM OF THE BUDD COMPANY, INC, Field Engineering
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MATCHED
FOR
MAJOR
SYSTEMS
CAPABILITY

Each of the divisions of Electronic Specialty Co. was
carefully selected to complement the capabilities of
the others. The result of this matching and fitting is
capability—total and integrated —in the fields of com-
munications, power, controls, space conditioning, and
in military and scientific systems. The strength in this
union is in these divisions: Relay, Electronics, Radiating

CR

Systems, Systems Laboratories, Eemco, Technicraft,
Electric Specialty, Kennedy Antenna, Anchor Metals,
Iron Fireman, Warren Webster and Portland. In time,
more divisions will be selected, matched and fitted for
even greater capability. Information about the whole,
or any of its present parts, can be obtained from:

ELECTRONIC SPECIALTY CO., 5121 San Fernando Road, Los Angeles

AEROSPACE CALENDAR

(Continued from page 7)

Aug. 27-Sept. 1=Sceond International Con-
gress, International Federation of Informa-
tion  Processing  Societies,  Munich,
Cermany,

Aug. 28-30=Fourth Conference on Main-
tainability of Electronic Equipment, Elec-
tronic Industries Assn. (in cooperation
with Department of Defense), University
of Colorado, Boulder, Colo,

Sept. 3-7—National Advanced Technology
Management Conference, Institute of Ra.
dio Enginecrs, Seattle, Wash.

Sept. 3-7—International Symposiom on In-
formation Theory, Institute of Radio En-
gineers, Brussels, Belgiom,

Sept. 3.9=1962 Flying Display and Exhibi-
tion, Society of Brtish Aircraft Construc-
tors, Famborough, England.

Sept. 5-7=Symposium on Measurement of
Thermal Radiation Properties of Solids,
Biltmore Hotel, Dayton, Ohio. H}}E:nsnra
Acronautical "nt.l.‘um Division, USAF;
tional Burean of Standards; NASA.

Sept, 10-14=Fourth Natwonal Conterence on
Applied Meteorology, Amencan Metcoro-
logical Socicty, |{.J1‘||]JIEH1| Va,

Sept. 10-14—Annual General Meeting, In-
l‘HIHlI[H'IEI] Air ‘Transport Assn., Dublin.

Sept. 13-14=10th Annual Engincering Man-
agement Conference, IRE, Hotel Roose-
velt, New Orleans, La.

Sept. 17-18—=Hydrofoil & Air Cushion Ve-
hicles Meeting, Institute of the Aerospace
Sciences, Shorcham Hotel, Washington.

sept. 18-23—16th National Convention &
Aerospace Panorama, Air Force Assn,, Las
Vegas, Nev

sept. 19-20=Techmical Manpower Utiliza-
tion Meeting, Institute of the Acrospace
sciences, Hotel Commodore, New York.

Sept.  19-20—Operations & Maintenance
Symposinm, Airwork  Corp,, Millville,
N. I

Sept. 19-22—Sccond International Agricul:
tural Aviation Congress, National Supe-
rior Agronomy School, Grignon, France.

Sept. 24-28—13th International Astronanti-
cal Congress, American Rocket Society,
Sofia, Bulgaria, |

Sept. 25-28—Power Svstems Conference,
American Rocket Society, Miramar Haotel,
santa Monica, Calif.

Sept. 26-Oct.2—-1962 General Conference,
Federmtion Acronautique  Internationale,
Athens, Greece,

Sept. 28-29—Socicty of Experimental Test
Pilots" Sixth Annual Awards Banquet &
Svmposium, Beverlv-Hilton Hotel, Bev-
erly Hills, Calif.

Oct.  15-18=International  Symposium  on
"!l[.'l e Phenomena and Measurement, In-
stitute of Radio Engineers, Statler-Hilton
Haotel, Detroit, Mich,

Oct. 29-31=Symposium on Dynamics of
Manned Lifting Planetary Entry, Phila-
delphia, Pa. Attendance limited: for in-
formation; Sinclaire M. Scala, General
Chairman, Room M7023A, General Elee-
tnic Co., MSVD, Valley Forge Space
Technology Center, Box 8555, Philadel-
phia 1, Pa. f'11~.prh1!|~.nrr AFOSR.

Nov, 13-18—17th  Annual Meeting  and
Space Flight Fxposition, American Rocket
soviety, Pan Pacific Auoditorium, Los
Angeles, Calif,
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ONLY INSTRUMENT OF ITS KIND .

HAS INDEX FOR AUTOMATIC CONTROL

In outer space or at sea level, you can depend on
Weston aerospace instruments for highest relia-
bility and superior performance. The complex
Bearing-Distance-Heading Indicator, for example,

provides an accuracy of == 0.5 on the card, and
is equipped with an adjustable memory index for

automatic flight control. Reliability is proved in
rigid 1,000-hour MTBF tests® . . . rather than by
time logged under normal flight conditions.

Weston's high performance standards are
achieved through unexcelled packaging tech-
niqgues and mechanical design, in-plant machin-
ing, and rigid quality control. In addition, Weston _ _
offers unparalleled engineering experience. We  Bearing-Distance-Heading
designed and built the original I.L.S. Indicators,
and recently supplied nine of the 26 indicating
instruments aboard each Mercury Capsule.

Take advantage of unusual Weston design and
development capability. For more information,
write Weston — producer of the most complete
line of electrical aerospace instruments for
manned flight. Dept. AW.-48.

*Test Level H, Advisary Grougs of Reliability of Electranic Eguipmant,

WESTON InsTRUMENTS

Division of Daystrom, Incorporated, Newark 14, New Jersey

Situation Display

Radar Altimeter

Aerospace Instrumentation + Bimetal Thermometers + Calibration & Test
Equipment » Panel & Switchboard Meters *» Photosensitive Devices = Precision
Metal Film Resistors » Relays & Tachometers « Systems Design & Development
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today’s highest
v-Lf In one cubic inch

For your limited space applications you can now
specify the new QSR, porous-anode Tantalytic® ca-
pacitor, with the largest uf capacity in a cubic-inch
tantalum unit, It stores 5200 uf (6v) in a cubic inch,
yet only weighs 65 grams.

Operating ranges are 6 to 60 wvolts, 800 to 5200
uf, and —55 C to 85 C. It is supplied in polar form.

ELEGTRONICS

PROGRESS IN ELECTROLYTIC CAPACITORS

Non-acid gelled electrolyte has healing properties with-
out liquid acid dangers. Leakage current in the QSR
capacitor actually decreases with time.

Hermetically sealed, the QSR unit is unaffected by

external moisture. Helps prevent drying out of electro-
lyte, too. Brackets are constructed so the terminal can

be put on any side, top, or bottom.
Other porous-anode capacitors are available in five
case sizes to meet all your low-voltage needs. Ratings

are 6 to 60 volts, 0.1 to 325 uf. All provide low 1m-
pedance per unit volume. All use the gelled, non-acid

electrolyte, and they're low 1n cost.

Ask your G-E Sales Engineer today why you get
greater value when you specify one of General Elec-
tric’s porous-anode Tantalytic capacitors. Ask him

for bulletin GET-2978, too. Or write to Section
430-12, General Electric Co., Schenectady, New York.

Capacitor Department, Irmo, South Carolina

% Trade-mark of General Electric Co,

THE TOWEL TEST PROVES IT!

NO WEEPAGE... an important feature of
Aeroquip’s new Hose of Teflon

Aeroquip’s new Hose of Teflon solves the weepage problem
often experienced with other Hoses of Teflon. Absence of
weepage, alter temperature and pressure cycling, is shown
by the simple red dye test. The test utilizes Type lll fuel con-
taining red dye as the final test fluid and a white paper
towel wrapped around the outside of the hose. If the test
fluid weeps through the hose, the white towel is spotted with
red color. Aeroquip’s new hose passes this test in all sizes
and in every instance. Other hose lines approved under
less severe testing often fail to pass this test,

This is only one of the improved characteristics of Aero-
quip's new Hose of Teflan which is made by a new patented
process which counter rotates the elongated granules (fibres)
of Teflon during extrusion. The new technique improves upon
conventional methods of extrusion in which the Teflon fibres

are arranged in a parallel longitudinal direction. In addition
to eliminating weepage, Aeroquip Hose of Teflon controls
effusion of gases to significantly stricter requirements.

Presently acceptoble military ond commercial perform-
ance levels are exceeded by new Aeroquip Hose of Teflon.
Where higher hose performance is required, advanced
specifications can now be written and met.

Aeroquip Hose of Teflon is produced in a wide range of
sizes. It is designed for use with Aeroquip *“smper gem**
Fittings (MIL-F-27272). These fittings are detachable and
reusable for quick, easy field assembly of Hose Lines of
Teflon. Mail the coupon below for your new Catalog 106
with full information. Aeroquip Products Are Protected By
Patents In U.S.A., Canada And Abroad. Aeroquip Corpora-
tion, Jackson, Michigan.

P

ORDER YOUR COPY
OF NEW CATALOG 106
Get complete informdtion -

about new Aeroquip Hose
of Teflon

e T O e el Sl i e el — _ ===

Aeroquip Carporation,
Jackson, Michigan

| |

ﬁogmss /s ayr Masf /MPﬂfﬁ?ﬂf ﬁﬂdyﬂf E Please send me a copy of Calalog 104 AW :

| Mame - -1

PATENTED EXTRUSION PROCESS SUPERIOR DESIGN T |

Improved characteristics are achieved  Superiority of reusable *“super gem** ) i

E N E R A L E L E c T R I by counter rotation of elongated gron- Fitting design has been recognized in ! L i =
ules of Teflon during extrusion of the tube.  the new Specification MIL-F-27272, | Aadra - — - |

I City Zone State |

l||'!'l'l'l'llf-i"'l"' #‘l"‘lﬂ“i!- an Aerogup Trademark. TEFLOMN i3 @ Dufont Trademark for tetraflvoroathylane resin,
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FROM LUCAS CARE STEMS LUCAS AGHIEVEMENT

In the finest aircraft, throughout the world, Lucas fuel pumps give outstanding performance. Over 100,000 of these fuel pumps are in
operation in today's civil and military aircraft. The civil pumps have completed a total of 19,500,000 hours' operation. In many instances
Lucas pumps on the North American continent are giving over 3000 hours' service between overhauls. Proot, that from the tremendous
care Lucas takes in the manufacture of these pumps, stems the achievement of world-wide confidence,

Lucas Gas Turbine Equipment Limited, Birmingham, England.
Lucas-Rotax Limited, Toronto, Montreal, and Vancouver, Canada,
Los Angeles and New York, U.S.A.

Lucas-Rotax (Australia) Pty. Limited, Melbourne and Sydney, Australia.

FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE AND RAM JET ENGINES
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COOL OFF ELECTRONIC HOT SPOTS
.« GM-HARRISON
STYLE!

Air conduction type heat exchanger—for
efticient, dependable cooling of electronic
eguipment in missile guidance systems.

Typical Harrison formed plate-fin
type avialion oil cooler . . . another
quality product of GM research and
engineering.

HARRISON APPLIES “"EXPERIENCE IN DEPTH” TO
TEMPERATURE CONTROL PROBLEMS OF THE SPACE AGE!

Imagination and experience blaze new trails in Harrison heat exchangers for today's most advanced missile
and aircraft concepts. Harrison's experience with aero/space . . . nuclear . . . industrial . . . automotive . . . and
marine applications shows the way to new solutions of difficult space-age heat transfer problems. Experience
in depth is one basic reason why Harrison heat exchangers are precisely tailored to each job's exact require-
ments . . . why efficiency and reliability have come to be recognized as Harrison trademarks. Let Harrison
experience solve your temperature control problems, too!

G.

_"_TEM:_:EE_.;;;:I T e ] *feﬁ For an informalive 48-poge brochure on the
s

— e coamplete Harrison line . . . wrile lo Depoariment 902

— f___“"*‘fﬂ DE TO GF-I'-F-"E_’T__-

JARRISON ==

AERO /SPACE, AUTOMOTIVE, MARINE ANMD INDUSTRIAL HEAT EXCHAMGERS

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



Phased array systems contractors:

If you can find another manufacturer who shipped more than

110,200

There is. .. microwave tubes in 1961.....give them your order.

THERE MUST BE A BETTER WAY

In the comfortable privacy of your own Aero Commander,
you sit by the window . . . the nearest seat is across the aisle,
Set your own schedule, fly straight to your destination. Arrive
reloxed, ready for business. Scheduled transportation is okay
when it meets your needs. But the better way of business

] suthanm &l imme e Ny M TR - e e £ ol
travel is by your own high speed, pressurized, safe :T"‘ raytheo 11 shipped 110,221 H--J’t-""-f'_” has designed high-
Aerﬂ {:ﬂmmﬂﬂd-&r. ME‘[E Ffﬂﬁf'ﬂhje, T'DU' o o }"EIU hﬂ"-"ﬂ 50) much - rllr ,!'[l.ll ! I||_! 1B 5 '-_.."!.‘I-':..”:': -'|||:.-' IT..I‘ [-Fll.ll-:_'-l_ii: ._:Irr-'l_'-.-"-_-r. F:.-:-'.}-r':ht.-.l'l..}r:- iIE]l
| , ready to roll now with high-volume, low-cost production. Ca
more productive time, Al Vacaro at BRowning 2:9600, Burlington. Massachusetts
<ITTD> MICROWAVE AND POWER TUBE DIVISION | Waltham 54, Massachusetts

AERO COMMAMNDER, INC., BETHAMNY, OKLAHOMA ® subsidiary of ROCKWELL-STANDARD R corroRATION



Standard Qil Company of California uses Recomp Il in overall operations planning for its Richmond Refinery.

This computer speaks English.

square root command, and conversion from decimal to
binary, to name a few). It has two high speed memory loops
(each containing 16 instructions). It has a large word

some computers act as though they're trying to hide
the facts. Not Recomp.®
Recomp Il has a built-in direct numerical display of any

KAMAN LOOKS TO FOOTE BROS.

FOR TOTAL CAPABILITY
IN HU2K-1 TRANSMISSIONS

When Kaman Aircraft Corporation’s high speed, long-range
HU2IK-1 vtlity helicopter was in the design stage, Foote Bros.
was chosen to build the Main Rotor, Intermediate, and
Tail Rotor transmissions. In choosing Foote Bros., Kaman knew
it could count on the experience, skill, and facilities that have
served the aero/space industry for more than ‘wo decades.
The performance of Seasprite’s transmissions have
justiied Kaman's confidence.

Foote Bros. offers coordinated facllities In these areas:

memory word. When it wants to show you a number like
1000., it shows just that: 1000. And it can carry it out to
12 digits. To show you 1000., other computers may display
something like this:

L N NoNoNoNoNoN NoN N N

r:ur_lih:e this:

Recomp |l automatically checks every program, bit by
bit, against the original tape. And built-in echo checking of
typewriter or punch output assures accuracy.

Recomp |l abounds in other built-ins (floating-point,

length (40 bits). And a large memory (8160 instructions).

Recomp Il is ideal for medium-scale needs; Recomp Il
is perfect for small-scale needs. You can lease a Recomp |l
for $1,495 (complete with no accessories required), or a
Recomp Il (with a complete line of peripheral equipment)
for up to $4,500 a month.

There are many small and medium scale computers on
the market today. Only a few are really outstanding.
Recomp is one of them.* For the full Recomp story, write:

ALITONETIC = @ Industrinl Produors
Department 26, 3400 E. 70th Street, Long Beach, California.
Autonetics is a Division of North American Aviation.

Recomp

*No computer feasibility study is complete without Recomp.

DESIGN

A completely staffed Design
Engineering Group with a
solid record of achiavement
in systems and component
design and developmant.

FOOTE BROS.

DEVELOPMENT
MANUFACTURING

Long experience in working

with many prime contrac-

tors gives wus the ability to
move quickly and surely to
successful completion of
preliminary development

Helicopter

TEST
PROGRAMMING

Extensive test facilities plus
test stand design and pro-
cedure experience ensure
to-the-letter compliance with
specifications,

POWER TRANSMISSION DRIVES

Main Rotor Transs
mission — ane of
three Foote Bros.
transmissions
the HU2K-1 Utility

I 1

PRODUCTION

Foote Bros. production facil-
ities and craftsmen are
keeping pace with the ever
increasing demands of the
aero/space industry for
greater product reliability.

Foote Bros. total capability is at your service. Your inquiry is invited.

GEAR AND MACHINE CORPORATION

4545 South Western Boulevard, Chicago 9, lllinois
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EDITORIAL

New Horizons for Aircraft

With the dawn of the space age and the accompanying
rise of the intercontinental ballistic missile as an opera-
tional weapon, there has been a tendency in some mili-
tary, industrial and technical circles to abandon develop-
ment of the aireraft as a useful vehicle. In the natural and
necessary rush to master new space technology many
organizations, both industrial and governmental, have
come dangerously close to forsaking the aeronautical
technology that is still an important foundation for spear-
hieads into space as well as a fruitful source of new appli-
cations to man’s age-old problem of transportation.

IFor a while it looked to many observers of the aero-
space industry as if the B-70 program might represent the
last dying gasps of aircraft as military weapons and the
supersonic transport program might be their last useful
apphcation in the civil ficld. We never subseribed to this
viewpoint. For the past several yvears we joined editorially
those voices who warned against abandoning all research
and development effort in the aeronautical field.

Thus it is heartening now to see many signs of the
pendulum swinging back to a more realistic balance on
the future of new types of aircraft along a wide range of
performance capabilities,

An aircraft 1s simply a transportation vehicle whether
it carries weapons, people or cargo. The advantages its
applications offer come in the compression of time and
the resulting increase in mobility, although more sophisti-
cated studies of the over-all transport problem now indi-
cate that reduced cost is becoming an important com-
petitive factor favoring air transport over other methods.

Although the ICBM has become the prime delivery
method for nuclear warheads, and space surveillance svs-
tems may take over some of the aircraft’s traditional long-
range reconnaissance mission, a wide variety of new mili-
tary aircraft applications is developing, from the variable
geometry TFX tactical iighter concept and VTOL strike
and transport aircraft down the technical spectrum to
ultra-simplified guerrilla warfare aircraft. While strategic
delivery capability will remain the prime measure of mili-
tary power, it is obvious that the lack of an effective lim-
ited war capability, ranging from suppression of guerrilla
infltration to Korean-type non-nuclear conflicts, would
severely handicap the exercise of national will in the
international scene,

In the current effort to increase U. S. capability in this
area, heavy reliance must of necessity be placed on air-
craft and helicopters alreadv in the inventory, manv of
them from mothballed stockpiles. But as the urgency of
this requirement increases, and opposing forces” responses
to it increase, as indeed they both will, it will be necessary
to develop a whole family of new aircraft applying all of
the new technology now available to solve these limited
war problems. These requirements will not only affect the
airframe and engine manufacturers but will also develop
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a new market for all of the auxiliary equipment, including
avionics, that must be adapted to these new tasks. Air-
craft and helicopters are still the only transportation
methods that can deliver heavy firepower, troops and sup-
plies with the mobility required for non-nuclear war. The
flving crane concept, as typified by the Sikorsky S-64 and
the Mil Harke, should also fit into the picture.

In the transport field it is now obvious that aero-
nautical development has a great deal to contnbute in
addition to the supersonic transport. The supersonic
transport program is certainly a spearhead of advance
for the whole aeronautical state of the art, but it is by
no means the whole story for development of better air
transport.

The jet executive-tvpe transports of Lockheed, Aero
Commander, Lear, and de Havilland, to name a few,
are already on the technical scene, and their widespread
availability will certainly mean a major change in the
character of the business flving fleet. The short-haul
jet transport field has become a highly competitive battle
between the Boeing 727, de Havilland Trident, British
Aircraft Corp.'s BAC 111 and advanced Caravelles.

The clamor is growing for a modern grass roots-tvpe
feederline aircraft capable of filling the gap in the air
transport network between the bush and small cities and
the trafhc hubs of the short-haul carriers. Closelv related
to this requircment is the development of modern air-
craft specifically designed to open up economically coun-
tries that are now hobbled to primitive transportation sys-
tems lacking even adequate road networks. The use of air
vehicles for this mission has alreadv been demonstrated
in the mining and oil explorations around the world,
but there has never been the political link to apply this
technology to the foreign aid program. Instead, vast
sums have been poured into far less productive forms
of transport for these backward areas.

[t has also become clear that the Soviet Union is fully
aware of the political opportunities offered in these arcas
through initial technical penetration with civil aviation.
Neither the U.S. government nor the aerospace industry
has been particularly perceptive in responding to this
threat, although this country possesses superior resources.

The requirement for development of a new generation
of air vehicles across the entire technical spectrum now
1s emerging. It will require not only some strong industry
stimulation but also a more perceptive approach by na-
tional policy makers if this great national resource of
acronautical capability is to be usefully applied in the
space age. Both techmicians and policy makers will have
to apply a high degree of originality as well as ingenuity
to make this new generation of aircraft serve the military,
economic and social environment of the future in which
they must operate successfully. —Robert Hotz
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by H-43B HUSKIE

just change the name of the mission

for moving men

or cargo

or casualties

or weapons

or other vehicles

««ess@nd it's ready now!

KAMAN AIRCRAFT CORP.,

BLOOMFIELD, CONN.
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WHO'S WHERE

In the Front Office

Gen. Lucius D. Clay (USA, ret.) elected
to the Board of Trustees of Acrospace Corp.,
Los Angeles, Calif,

William B. Rieke, president, Lockheed
Aircraft International, Inc,, Los Angeles,
Calif., succeeding J. Kenneth Hull, retiring.

Dudley Swim, California businessman,
elected a director of National Airlines, Inc.

Richard N, Golbach, vice president-mar-
keting and a director, Statham Instruments,
Inc., Los Angeles, Calif,

Maj. Gen. C. Stanton Babcock (USA,
ret.), assistant to the president of Stanford
Research Institute, Menlo Park, Calif.

Bill Strunk, a vice president, Astro-Svs-
tems, Inc., South El Monte, Calif., a sub-
siciarv of Astro-Science Corp. Paul R. Ab-
bey, vice president and director of market-
ng, American Concertone, Inc., Culver
City, Calif., a division of Astro-Science.

The Sierracin Corp., Burbank, Calif., has
been reorganized into three divisions and the
following appointments announced: Vice
President George L. Wiser, general manager
of the newly formed Sierracote Division;
Vice President C. ]. Gilbert, general man-
ager of the Sierraglo Division, formerly Sier-
racin Electronics. Vice President S. F. Am
continties as general manager of the Spray-
mat Division.  Also: Gordon E. Watkins,
corporate director of technical sales.

Dr. Richard B. Morrison, director,
Launch Vehicle and Propulsion Programs,
Offhice of Space Sciences, National Acro-
nautics and Space Administration, Wash-
ington, D.C., and Dr. John F. Clark, as-
sociate dircetor and chief scientist. Dr. John
E. Naugle replaces Dr. Clark as director of
Geophysics and Astronomy  Programs, Dr.
Morrison succeeds Col, Donald H. Heaton,
USAF, now reassigned to the Air Force
Svstems Command.,  Also: William H.
Evans, dircctor, NASA's Pacific Launch
Opcrations Office, Point Arguello, Calif.

Joc L. Browning, technical director, U.S.
Naval Propellant Plant, Indian Head, Md.

Honors and Elections

Joseph A, Walker, chicf research pilot for
the National Aeronautics and Space Admin-
istration’s Flight Research Center, has re-
ceived an honorary Doctor of Aeronautical
Scicnces degree from Washington and Jef-
ferson College, Washington, Pa.

Dr. E. T. Ferraro, vice president-logistics
for General Precision Aerospace, has re-
ceived the Greer Award for 1962 in recoz-
nition of his contributions to the Depart:
ment of Defense activities in the area of
maintenance and product support.

B. 5. Shenstone, a director and chief engi-
neer of Bribish European Airwavs, has taken
ofice as the president of the Roval Aero-
nauntical Socicty for 1962-63, succeeding
Air Marshal Sir Owen Jones,

Carl A. Benscoter, vice president-opera-
tions of Mohawk Airlines, has been elected
l:mzsid::nt of the Air Transport Assn.’s Air-
incs Operations Conference, and J. E.
Frankum, vice president-general transporta-
tion manager of Trans World Airlines, vice
president of the conference.

(Continued on page 106)

rINDUSTRY OBSERVER

» Defense Secretary McNamara has authorized initial planning for a national
command and control system, designed to provide the President and Joint

| Chiefs of Staff with survivable communications for control of U, S. global

forces. Responsibility for the new program has been given to the Defense
Communications Agency, working under the Joint Chiefs of Staff.

» Tentative USAF plans for production of the United Technology Corp.
120-in. segmented solid propellant rocket motor (AW May 14, p. 33) call
for procurement at a rate of approximately eight units per month and may
require UTC to pour propellant at a rate as high as four million pounds per
month. Total market is expected to reach about $1.5 billion by 1970.

> Industry proposals are being readied for competition to equip the third and
fourth ships in the Mobile Atlantic Range Stations (MARS) series (AW

[ June 11, p. 101). Proposals were requested earlier this month by Air Force

Missile Test Center at Patrick AFB, Fla.

> Scheduled launch date for Bell System’s Telstar communications satellite
has slipped from late this month to mid-July because of delay in satellite
availability, However, Defense Department officials who recently visited
Bell Telephone Laboratories to see Telstar, in connection with study and
subsequent reorientation of the Advent satellite program (see p. 32), came
away highly impressed with the quality of the BTL effort.

» Tactical Air Command is searching Air Force bases and sending letters to
qualified reserve officers to obtain pilots for a buildup of fighter squadrons.
Release of Air National Guard forces from active duty will require TAC to
build up forces to complement the Strategic Army Corps (STRAC) under
the combined Army-Air Force strike command. Reserve officer pilots are
being recalled to active duty for STRAC/TAC assignments to fill cockpit
vacancies for the first time since 1957.

> USAF headquarters has begun selective release of study contracts for long-
range weapon systems requirements that are part of the Systems Command
study program. The program was halted a vear ago on the ground that too
much engineering time and talent was devoted to these studies in industry
(AW May 14, p. 26), but six such programs were released in May. '

» U, S. wants ground stations for electromagnetic field probes in the joint
U. S.-Soviet Union research program (AW June 11, p- 39) to be located in
Bolivia or Brazil, according to Rep. James G. Fulton (R.-Pa.), second-ranking
Republican on the House Science and Astronautics Committee. Fulton
said the Soviet Union favors locating the stations in India.

» Sensors which will be used in USAF Systems Command Space Systems
| Division-Atomic Energy Commission Vela Hotel satellite program for detec-
tion of nuclear blasts in space are expected to be sufficiently sensitive to
detect, from a 50,000-mi. circular earth orbit, nuclear csplmiuhs as far away
as the vicinity of Mars. ;

» Tetrahedron-shaped satellites, programed to be carried piggy-back on
| Midas carly warning or Samos surveillance satellite boost vehicles, are being
developed by Space Technology Laboratories for measuring damage to solar
cells in the Van Allen radiation belt, Program will involve development
of ane prototype satellite for ground evaluation and six for orbital operations.

» Army is moving ahead with its new battlefield missile system, tentatively
called Missile B, Army Ordnance Missile Command, Redstone Arsenal,
Huntsville, Ala., has invited industry to submit capability statements,

» Aim of Navy's Transit satellite navigational system when it becomes
operational next year is to have four or more of the vehicles in polar orbits
providing continuous coverage in polar areas. There will be “holidays,” or
areas temporarily not covered by the satellites in the lower latitudes. These
may be covered by satellites in 24-hr. synchronous equatorial orbits.
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LOOKING FOR CANDIDATES TO FILL A KEY POSITION We
strive to fill our key positions from within. To find candidates we search the
broad spectrum of our staff's capabilities and interests which are stored in a
Bendix G-20 computer. This Bendix Skills Inventory System is one of the most
advanced in use, and is correlated with our project plans and requirements.
If you are an engineer or scientist in the space technologies, and would like
to see your experience and interests entered in this system for employee
recognition and opportunity, please contact our Personnel Director, Bendix
Systems Division, Ann Arbor, Michigan —an equal opportunity employer.

WHERE IDEAS

Bendix Systems Division [RU-Z a8 UNLOCK
L ORFORATIODN THEFUTURE

Washington Roundup

: National Aeronautics and Space Administration has won a behind-the-scenes
AMR C“Et“dy DEPHIE battle with the Air Force for ::115I:1:1d}r of the space agency's holdings at the Atlantic
Missile Range, with an assist from Chairman George Miller of the House space
committee,
Air Force campaign went so far as to press for an executive order to give the
service control over the 72,644-acre area NASA is acquiring at Cape Canaveral (AW
Feb. 12, p. 31). But this effort was derailed when Rep. Miller's committee added
langunage to NASA's budget authorization bill specifying that the space agency would
have custody over any land it acquires.
Deputy Defense Secretary Roswell Gilpatric met with Rep. Miller and NASA
Administrator James Webb at a private luncheon in the Capitol and tried to persuade
them to remove the restriction. But Rep. Miller stood firm. He feels the Air Force
does not need custody of the land to manage the range efhciently.
Air Force also wanted to buy 14,800 acres for Titan 3 facilities at the Cape north
of NASA’s new tract. But NASA won White House approval to make the acquisition.
Webb last week asked the Senate space committee (see p. 27) to authorize $32
million for this additional acreage, including the cost of relocating the Haulover
Canal and bridge, part of the inter-coastal waterway.

U.S. is not trying to jam sensors on the Russian ships standing outside the
nuclear testing area in the Pacific. Defense leaders hope the Soviet govermment will
reciprocate when U. 5. ships try to observe the expected new round of Russian tests
in the Arctic. Also, it is difficult to jam the type of electronic equipment the Russians
are using. Soviets are especially interested in the electromagnetic signatures of the
nuclear blasts,

Nuclear Test Spying

Cuban air force now includes 60 Russian-built MiG-type jet fighters, including
20 supersonic twin-jet MiG-19s. Cuba has also received from Russia 24 Mil-4 helicop-
ters, 20 An-2 utility planes and 8 11-14 twin-engine transports,

Another medical report is expected soon on USAF Maj. Donald Slayton, the
astronaut disqualified from Mercury flights because of heart flutter. Dr. Paul Dudley
White, heart specialist, has entered the case. One of NASA Administrator Webb's
big worries is the decision that would be posed if Slayvton’s heart begins fluttering
just before lift-off.

House Airlift Probe House Armed Services special subcommittee will review U. S. tactical and strategic
airlift capability in a series of hearings starting late next month or early August,

Chairman Mendel Rivers, in reviewing airlift capability, also will take testimony

on a bill to give the President authority to take over any transportation system during

a national emergency and a measure to redesignate the Military Air Transport Service

as the Military Airlift Command and place it under the Joint Chicfs of Staff. MATS

reorganization was recommended by the subcommittee after its extensive 1960 hearings.

President Kennedy will make the first live intercontinental telecast via communi-
cation satellite when the Bell System’s Telstar goes into orbit—hopefully this summer.
Edward R. Murrow, U.S. Information Agency director, is drafting the 10-min. telecast
in concert with a committee formed by domestic TV networks. Telecast mav include
plug for communication satellite stock to be sold to the public (see p. 32).

Break is anticipated in the impasse between the House and Senate conferees on
widely different bills giving permanent operating authority to supplemental airlines.
House until now has refused to broaden the limited individual ticketing authority in
its bill to conform more closely with the more liberal Senate measure. But House
conferees finally are talking seriously about basing this authority on a fixed percentage
of past business. '

Supplemental Airlines

Dr. Harold Brown, director of Defense Research and Engineering, estimates one
F-111A (TFX) will cost about $3 million while an RS-70 would cost about $100 mil-
hon if a wing of 45 aircraft were built. He gave these estimates during a closed meet-
ing of the Senate Appropriations Defense Subcommittee.

Capitol corridor comment after Sen, John McClellan's hearing on pyramiding
defense profits: “An elephant is a mouse developed under a cost-plus-fixed-fee contract.”
—Washington Staff
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U. S. Is Formulating New Space Policy

Welsh drafting document as part of top-level review;
Administration concerned over issue of military role.

By George C. Wilson

Washington—Kennedy Administration 1s drafting a new policy statement
on the broad objectives of its space program as part of a top-level review
of such controversial questions as the military’s role in space.

National Aeronautics and Space Council already has written several drafts
of the policy statement and has sent them to pertinent federal agencies for
comment, No draft has yet been submitted to President Kennedy.

Dr. Edward C. Welsh, executive
secretary of the space council, indicated
to Aviarion WEEK that a final draft
might be readv for the President's
consideration  before  next  month.
Welsh said the job was undertaken
because 1t was felt there was “a need
for a policy statement” bevond the
one President Kennedy submitted to
Congress May 25, 1961, recommending
an expanded program designed to land
an American on the moon and give the
U. 5. leadership in space (AW May 29,
1961, p. 23).

Dratting of the policy statement, be-
sides representing an attempt to push

e —

public thinking about space beyond
the manned lunar landing program, sig-
nifics a new “where-do-we-go-from-here”
phase in the national space program.
These are other aspects of this phase:
e NASA-DOD review. National Aero-
nautics and Space Administration and
Defense Department leaders will  re-
view their respective programs over the
nest 90 davs. NASA  Administrator
James E. Webb told AviaTion WEEK
the review was needed because civilian
and mulitarv programs had advanced
considerably since the last review, and
it was desirable to “get into more detail”

Reconnaissance Drone Tests Slated
Small drone developed by Republic Aviation Corp. for possible use as Marine Corps

battlefield reconnaissance vehicle (AW Apr. 30, p. 34) will be checked for ability to avoid
radar detection in tests next month at Twenty-Nine Palms, Calif, Long rudder on bottom

side of fuselage permits unobstructed deployment of landing chute and provides stability
for avoiding steep turns, Wire running from mdder along fuselage bottom to wing is
radio guidance antenna. Wire loops under nose protect throttle actnator from damage in
takeoff and landing. Aerial camera apparently is honsed in bulge just below wing roots.
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on space programs controlled by each.
e Congressional concern. Congress s
displaving more interest in the military
role in the national space program.
Several members of the House Science
and Astronautics Committee feel the
military role should be enlarged and
have asked Chairman George P. Miller
(D.-Calif.) to hold hearings on the civil-
ian-military relationship in the national
space program, The House Special Gov-
ernment  Information  Subcommittee
will touch on this relationship if it goes
ahead with heanngs on the Defense De-
partment’s decision to cloak mulitary
space achivities i secrecy (AW June 11,
.- 25).

e Air Force campaign. Air Force s
pressing ahead on several fronts to en-
large its space role, despite Defense
Department claims no major expansion
s contemplated. The Air Foree, for
example, encouraged Welsh to draft
the new space policy statement in hopes
the militarv space needs would gamn
wider recognition. The State Depart-
ment is reviewing the policy document
to prevent the U. §, space program from
projecting a militarv image,

In short, the Kennedv Administra-
tion is being forced to give an un-
precedented amount of private and
public attention to the civilian-military
relationship in  the space program.
President Kennedv himself, for exam-
ple, was disturbed about a New York
Times story which said the Defense De-
partment had decided to enlarge its
military space activities, That story was
based on an earlier Aviarion WEEK re-
port on the manned Saint program
(AW June 4, p. 34). The President’s
angrv reaction to the report was inter-
preted as a setback to those hoping to
enlarge the militarv's space program.

Defense officials denied there was
anv change of emphasis in military
space programs, but did not foreclose
a future expansion. Deputy Defense
Secretarv Roswell L. Gilpatrie told the
Senate Aeronautical and Space Sciences
Committee last week that “there has
been no new significant decision for
new military programs” since the De-
fense Department presented its budgcet
to Congress in Januarv. Gilpatric said
that “there has been no pressure that |
am aware of from the White House or
from the space council for us to project
the military further into space pro-
orams.’

But he added: “We are verv con-
scions of the need, however, for taking
out, if vou will, certain technological
insurance, be it cost support or a share
of the national objective of the peace-
ful use for outer space. . . . We have
had some sad experiences, obviously,
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i reaching agreements with the So-
viectks on nuclear test bans and other
such objectives for the beneht of man-
kind. And wg want to be prepared,
and we don’t want to be caught I
surprise if anv hostile use of space
should oecur. 5o we are making studies,
We are interested in pursuing  tech-
nologies, acquiring capabilities such as
in this rendezvous area, and there we
do have somewhat different [needs].”

Specificallv, Gilpatric said NASA's
Gemini program did not have direct
application to  the military  because
maneuverabilitv was keved to the target
rather than the vehicle itself and there-
fore would not be able to deal with
hostile objects in space. Also, he said,
the militarv needs all-weather capabil-
itv, controlled re-entrv “and other
attributes which may not altogether be
satished” by the Gemini program.

Even so, Gilpatric said, “we are
gomg to use fullv the experience that
15 achieved by NASA in Cemini. In
the meantime, there has been no major
decision within the Administration and
certainly [none] within Defense Depart-
ment to embark on enlarged space pro-
grams for the militarv alone. We are
pursuing the programs that have been
submitted to the Congress. If we have
further needs in the future we will, of
course, propose them in the usual way.”
Gilpatric said Defense would not sub-
mit a supplemental budget request to
Congress for Fiscal 1963 to obtain more
monev for military space programs,

NASA Administrator Webb told the
Senate committee that “the true situa-
tion™ regarding the civilian-military rela-
tionship is that the “President’s policy
has been, in accordance with the Taw,
to develop the space program as a
civilian peaceful effort to the fullest ex-
tent possible, but alwavs pressing with
the kind of technologv that would per-
mit us to move rapidly in the military
ficld if we were required to do so. It is
a little bit like ‘keep vour powder dry’
with respect to the military side.

“There are obviously developing, as
we get a national launch vehicle pro-
gram under wav that gives us great
rocket power, new uses—both military
and civilian,” he said. “None of us can
foresee the end of these. I think the
policy question is: ‘at what point do vou
pick up the new capabhility this national
launch vehicle program gives vou and
apply it for specific purposes?””

He said NASA conducts research of
especial interest to the military, “If
we did not do that,” he said, “the mili-
tarv should move rapidlv itself.” Webb
answered “I think so™ when asked by
sen. Howard W. Cannon (D.-Nev)):
“Isn’t it implicit in our stated policy in
the use of space for peaceful purposes
that we be able to counteract anv ag-
gressive move in space by a hostile
user?”’

that with Gemini.”

Webb Says Earth Rendezvous Is Favored

Washington—Earth orbital rather than lunar orbital rendezvous appears to be the
best way to proceed to the moon, National Acronautics and Space Administration
Administrator James E. Webb said last week (AW June 4, p. 25).

He told the Senate Aeronautical and Space Sciences Committee that the experi-
ence gained manenvering around the earth “would have very great assurance for those
of us who might be concerned as to whether some other nation wounld develop a
capability that we could not match. It seems to me that the whole national posture
of developing the medium of space would be improved if we have an active program
around the earth, and even if it looked technically possible to land a few months
sooner on the moon or a year sooner with the lunar rendezvous, I would suspect all I
considerations would weigh in favor” of the earth orbital rendezvous.

“The important thing to bear in mind,” Webb said. “is that we have this experi-
mental flight program with the Gemini on a booster already available. Just as we use
the X-15 and fly time after time to gain the expericnee we need, we will be doing

Webb, however, did not altogether preclnde a lunar rendezvons. “We are still

welcoming all the good ideas people have,” he said.

and the lunar orbit system will not.

NASA hopes to make a firm decision on the method of transfer to the moon
before the end of this month, and lunar orbit rendezvous had been gaining momen-
tum in recent weeks as the result of exhaustive studies sponsored by the agency.
Lunar orbit mode involves a two-man lunar lander, called a bug, which would eject
from the main Apollo spacecraft after it went into orbit around the moon.

Decision will not greatly affect the design of the command and service modules,
being built by North American Aviation Space and Information Svstems Division.
However, decision on the spacecraft propulsion module depends on which method
is chosen. Earth-orbit rendezvous Apollo configuration will have a propulsion module,

There i1s considerable support in Con-
gress for an enlarged military  space
role.  Kev lawmakers in both the Sen-
ate and House told Aviarion WEeek
a primary reason why NASA's budgets

have been approved overwhelmingly

thus far is the conviction that much
of the civilian research will have direct
application to the military.

Chairman  Richard  B.  Russell
(D.-Ga.) of the Senate Armed Services
Committee, for example, during this
vear's hearings on the Defense budget,
questioned whether NASA could take
carc of militarv space needs. “We
made a mistake in creating the space
ageney and in giving all the power to
it that we did,” Sen. Russell said. 1
question  this  analogy  between  the
Atomic Energv Commission and the
space agency.  There is no analogy
there.”

Rep. Miller is among those who favor
the present civilian-military relationship
m the space program. He told Avia-
Tion WEEK he saw little need for a
new space policy statement since one
15 alreadv in the law establishing
NASA. “l don’t know what anvbody
could do without amending the space
act. And no one has advised me of
any reason why the present space policy
should be changed,” he said.

But several senior members of the
House space committee, including Reps.
Olin E. Teague (D.-Tex.) and Emilio
Q. Daddario (D.-Conn.), fear the mili-
tary space role may be too small. They
are, respectively, the chairman and rank-
g Democrat on the House Manned
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Space Flight Subcommittee which re-
viewed the NASA budget.

Dr. Wilham O. Baker, vice presi-
dent of research for Bell Telephone
Laboratories, told the subcommittee
the technological knowledge gained
from NASA’s program “will not be ade-
quate for achieving the position in na-
tional security that we must have . | .
We have not seen a national policy that
defines . . . the affirmative role of mili-
tarv in space.”

Although some members of the
House space committee have been urg-
mg hearings to discuss in depth the
civilian-militarv  roles in space, Rep.
Miller said he sees no need for doing
that at present. He said NASA and
DOD “seem to have things pretty well
in hand.” One idea is to have joint
House space committce and House
Armed Services Committee hearings.

Air Force is pursuing its studies of
military space weaponry and may award
a contract soon to explore the bombs-in-
orbit concepts. Such a studv is being
considered by the Defensive Systems
Branch, Advanced Svstems Plans and
Analvsis Ofhice of USAF's Space Sys-
tems Division. Air Force studies of
vehicle designs, missions and sensors for
a manned satellite inspector have been
delaved, partlv because of the public
controversy over the military’s space
role (AW June 4, p. 34).

These studies are accompanied by
an intensive Air Force campaign to per-
suade members of Congress that the
military should be given a larger space
role.
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Finances Loom as Major Problem
After IAS-ARS Consolidation

Financial difhculties are likely to
face the Institute of the Aerospace
Sciences and the American Rocket
Society for the frst few years after
their planned merger (AW Jan. 219, p.
26), according to the booklet “Princi-
ples of Consolidation™ just released for
study by the members,

In an accompanying letter to mem-
bers, IAS President L. Eugene Root
said, “The experience of both societies
over the past two vears indicates great
cffort and management ingenuity will
be required to avoid a sizable vear-
end deficit this vear and next, as well
as further into the future, particularly
with relative increases In services to
members.”

Root said dues in the new American
Institute of Aeronautics and Astronau-
tics (AIAA) to be formed by the mt:r%:fr,
will be higher in some membership
grades than for the same grades in the
present societies. Average dues are 525
per vear, The cost of services supplied
by the two technical socicties is about
S65 per vear. The difference must be
made up from advertising n society
publications, donations and bequests
from non-members, corporate member
dues, government contracts, ete.

The principles of consolidation were
approved by the IAS Council and the
ARS Board. If the two governing
bodies interpret member response to
be generally favorable to the principles,
a detailed plan of consolidation and an
AIAA constitution will be submitted to
a formal vote. Consolidation could be
cflective informally by October and
could probably be legally complete by
February, 1963.

Consolidation plans include a two-
vear transition period during which
special nomination and election pro-
cedures will maintain an equal voice
for cach of the two former societies.
This period is thought to be sufficient
to allow a feeling of AIAA unity to
develop. It will also provide a way to
introduce staggered terms of office for
directors and a multiple choice ballot
for their election.

Between the time [AS and ARS mem-
bers formally vote to go ahead with the
consolidation and the time when the
consolidation becomes legally effective,
a de facto executive committee with
equal representation of the two so-
cieties will provide administration. It
will function until the AIAA ofhcers
are installed. On the legal date of
consolidation, resignations of ARS and
[AS national officers will become effec-
tive.

The consolidation stecring committec
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anticipates that there will be a number
of non-recurring costs during the trans-
ition penod including the direct ex-
penses of accomplishing the consolida-
tion, absorption of any 1962 operating
deficit of the ARS or IAS, and write-
off of excess liabilities of the ARS.
The IAS Council has voted to allocate
up to $350,000 for the purpose of
meeting these costs if consolidation is
completed, Largely through grants and
gifts, TAS has accumulated assets with
a book value of $2.6 million. Its net
worth is about $1.7 million. ARS has

a slight excess of liabilities over assets. -

Each society spends about $1.25 mil-
lion per vear on services to members
and operating costs. In each case,
about a third of that figure is account-
able to the cost of publications.

According to the prnnciples of con-
solidation, AIAA eventually would plan
to publish four technical periodicals
and a new quarterly intended for the
general public which would “maintain
the desired public image of the new
societv”’ and “contain objective and
authoritative articles on the social, eco-
nomic, military and political :mphr:ﬂ
tions of advances in acronautics and
astronantics.”

The Russian supplement, now pro-
duced by the ARS, and the Interna-
tional Aerospace Abstracts, now pro-
duced by the IAS would be continued.

OFf the four regular technical jour
nals:

e Journal A will print papers on acro-
dvnamics, gas dvnamics, magnetohvdro-
dmamms hypersonics, space  physics,
meteorolo v, structures and maternials,
and acroclasticity.

¢ Journal B will print papers on propul-
sion, combustion, liquid and solid
rockets, clectric and nuclear propulsion
svstems, flight mechanics, control and
suidance, mstrumentation and  com-
munications.

e Journal C is to be issued monthly
to cover engincering subjects. A news
letter to inform members of important
events may appear as part of Journal C.
® Journal DD will contain short sam-
maries of scientific papers and rescarch
notes and will be published monthly.

Fach member would receive Journal
C and his choice of Journal A or Jour-
nal B at no cost bevond his member-
ship dues. The other publications would
circulate on the basis of paid subsernp-
tions, The number of free journals
sent to members mav have to be re-
duced to cut society costs. Journal C
would be intended to earn maxumum
advertising revenues but advertising
would be limited in Journals A and B.

The process of consolidation at the
national level will be accomplished by
merging ARS into [AS and revising
the IAS charter, constitution, by-laws
and name to constitute the AIAA
Lawvers for the two existing sociehies
recommend this procedure as the best
way, legally and equitably, to conduct
the consolidation.

At the local level, consolidation of
IAS and ARS sections will be done
under rules providing much local au-
tonomy but within guidelines drawn
by national and regional groups. Con-
solidation of sections is supposed to
be completed as early as possible and
the ﬂnn% deadline i1s to be Jan. 1, 1964.

About 35 local section consolidations
are expected and about 20 sections
have no section of the other society
near enough to make consolidation
necessary, These will become sections
of the AIAA and will continue to op-
erate with a minimum of change.

There are now 39 IAS and 56 ARS
sections.

When all the necessary consolidations
are completed, there should be a total
of about 55 AIAA sections.

Senate Move Unlikely

On Procurement Bill

Washington—Procurement legislation
tightening Pentagon procedures in con-
tract negotiations, which passed the
House 362 to 0, appears to have httle
chance of Senate action this session.

Defense Department has opposed
provisions of the bill, approved by
House Armed Services Committee last
vear, on the grounds that the objec-
tives can and are being accomplished
by administrative regulations and prac-
tices. A majority on Senate Armed Serv-
ices Committee support this view,

Defense has also objected that writ-
mg regulabions mto law estabhishes un-
desirable inflexibility in procurement.

The House-passed measure would:

e Require contractors to certifv that
cost figures in negotiated contracts are
correct.

e Direct “full disclosure” of mforma-
tion by the contractor dunng negohia-
tions.

® Require an after-the-fact review ot -
centive tvpe contracts before final set-
tlement to assure that the incentive
bonus was merited by the contractor.

¢ Require advance pavments to con-
tractors on negohiated contracts to be
supported by written findings.

* Give General Accounting Office auth-
oritv to bhlock paviments in cases where
it 15 discovered that the contractor has
clearlv given errongous information on
costs.

The House passed a similar measure
on a voice vote in 1960, but 1t was not
acted on by the Senate.

AVIATION WEEK and SPACE TECHNOLOGY, June 18, 19462

Latest Proposals for F-111A Fail
To Meet Requirements of Navy

n—Navv insistence  that
the size and weight of the F-111A (for-
merly TIFX) biservice tactical hghter
make it adaptable to aircraft carrier
operations has resulted in performance
specihcations not being met in propos-
als submitted by the Boeing Co. and
General Dynamies Corp.

A recent re-evaluation of the pro-
posals at the Acronautical Svstems Di-
vision at Wright-Patterson AFB at-
tempted to reconcile a 6,500-1h. weight
difference in Navy and Air Force re-
quirements (AW June 11, p. 25).

Director of Defense Research and

lingineering Harold Brown has been
ijlltﬂ'd in the position of acting as the
hinal arbitrator in setthing the matter.
Tis own engineering team must also
recommend the Anal choice of con-
tractor. When and if the choice 1s
made depends not onlv on techmical
decisions, but also on possible cost-
cffectiveness studies.

This was the situation last week as
tcams of 400 to 500 engineers at both
the Boeing plant in Wichita, Kan., and
the Gnnml Dvnamics plant i Ft.

Worth, Tex., awaited results of their
libors, which began  last September
when six contenders entered the TFX
competition. Last Jan, 30, their work
intensihed when Boceing and General
Dynamics were chosen as finalists and
told to rework their proposals.

Plant officials report morale of team
members is beginning to suffer. Thev
;llﬁﬂ- wEere ]]E‘E[]Il]iﬂg HPPTEI'I[:'I]HETE ilhl]l]t
overhead expenses caused bv keeping
the teams together, which far exceed
what the firms were paid for re-doing
the proposals.

Air Foree officers have expressed bit-
trerness over what has happened to the
original requirements since the Defense
Department ordered that the TIFX

project combine the requirements of
the Navy and Army in February, 1961.

Armv low-specd close-support require-
ments were later split off as the VAX
praoject, making tlu: I'“111A a bi-service
cffort,

The tactical attack mission prohle
desired by the Air Foree would have
the aircraft proceed toward its target
at subsonic speeds and low altitude
tor 800 mi., then dash 200 mi. to the
target at supcrsnnic speeds at low alti-
tude, attack, and then retreat at super-
sonic speeds at high altitudes. This 1s
popularly known as the “lo-lo-hi™ pro-
file.

To achieve such performance with
variable geometry wings, the Air Foree
cnvisioned an aireraft uc:ghmtr 55,000

to 90,000 1b.

Washingto

Air Force compromised, dropping 1ts
rtqmn:mmt to considerablv less than

65,000 1b., while the Navy is holding
o 55.000 1b. The weight cuts have
primarilv affected dash distance at su-
personic speeds, loiter time at extreme
ranges and ferrv ranges. Navy require-
ments for range and loiter time are less
than those of the Air Force. Navv has
no long-range ferrv requirement be-
cause¢ the aircraft would be carner-
hased.

The proposals also contain dehicien-
cies Iin other areas, according to De-
fense officials. These cover all four
tvpes of missions—interdiction, air su-
periority, reconnaissance and close sup-
port, In addition to size and weight
factors, aerodynamics plavs a part, 'l.ul'h
difficulties being presented in high-alti-
tude, high-speed maneuvering, low-alti-
tude, low-speed m'mem-[*ring and land-
ing characteristics. A Navy requirement
that the aircraft could be launched
with no wind speed over the carrier

Bell HU-1E Progress

Ft. Worth, Tex.—Production conhg-
uration of the Bell HU-1E, Marine
Corps support helicopter version of
Army's HU-1B Iroquois, has been de-
termined and the go-ahead has been
given on fabrication of detail parts and
assemblies.  Primary changes included
revision of electrical system to a.c. and
addition of a rotor brake.

HU-1E avionics changes will include |
ARC-52 ultra-high-frecuency transceiver,
ARC-94 high-frequency AM/SSB (single-
sideband) transceiver, APX-6B identifica- |
tion equipment, and ARN-32 Tacan
navigation,

Aight deck adds to the weight and com-
plexitv of the aircraft’s wing aerody-
namic design.

Air Force maintains that the Navv
can accommaodate much heavier air-
craft on its carriers, pointing out that
the Douglas A3ID, now in service,
weighs 70,000 1b. It also sees little
need for the zero wind over the deck
requircment, which would permit car-
ricr launching while the ship is travel-
mg downwind.

Senate Votes Full RS-70 Funds;
Passes $48.4-Billion Defense Bill

By Katherine Johnsen

Washington—Senate last weck over-
whelmingly sustained Air Force's 5491-
million program for the RS-70 recon-
naissance-strike aircraft on two roll-call
votes, and then passed a $48.4-billion
defense budget for Fiscal 1963 by an
58 to 0 vote,

An amendment bv Sen. William
Proxmire (ID.-Wis.)., which would have
reduced the RS-70 appropriation to the
S171 million recommended by Defense
Sccretary Robert S, McNamara and
the President, was defeated 74 to 15.

A more ngid amendment placing a
cetling of 5171 million on RS-70 ex-
penditures for Fiscal 1963, offered by
Sen. Everett Dirksen (R.-111), was de-
feated 72 to 15.

A House-Senate conference commit-
tee will decide between the $224 mul-
lion approved by the House (AW Apr,
16, p. 26) and Senate’s 5491 million.

Sen. Willis Raobertson  (D.-Va.),
chairman of the defense appropriations
subcommittee reported during floor de-
hate that he had been infﬂrmcd by
MceNamara that Defense is giving “very
scrious consideration” to the use of ad-
dittonal RS-70 funds voted bv Con-
aress, Total defense budget approved
bv the Senate was S600 million more
than the $47.8 billion passed bv the
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House, The Administration recom-
mended $47.9 hillion.

Other items at issue between the
House and Senate conferees include:
¢ Research grants. House limited indi-
rect costs of research erants to 155 of
direct costs: Senate eliminated this re-
striction.

e Aircraft spare parts. The Senate re-
stored a S130 million reduction made
bv the House in the Navv and Aur
Force requests for spares.

® L.ockheed C-141. The House reduced
the 5107 million earmarked for the pro-
gram to $97 million, with the objective
nf forcing Lockheed to partially Elﬂllc'-l:‘
the component development costs of
the aireraft, which mav later be pro-
duced for commercial use.

® Ravtheon Sparrow 3. The Senate re-
stored 2 $5-million reduction made by
the House in anticipation of a reduc-
tion 1n the unit cost of the missile.

The Senate approved a 1% across-
the-hoard reduction in all procurement
accounts to spur improvements in pro-
curcment processes.,

The Senate also approved the $157
million for Dwvna-Soar and the %35.1
million for the North Amencan T3]
trainer voted by the House. The Ad-
ministration requested only S115 mil-
lion for Dwvna-Soar and $18.1 million

for the T3J.
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TITAM LIQUID PROPELLANT EHGIH-E way moented near a Lagge solid propellant engine for envirotimental lests during @ recent fring of

the solid motor by Actajet-General Comp. at Sscramento, Calif. Solid engine developed 700000 Ib. thrast, hat mplured several seconds
after photograph wos taken, Titan engine nozzles were destroved by the 1:||:|!|||r 'l:l-llil'."ll l:ri.'i.'l.lﬂ'l."d “.!H-“ wilid engine {'hrll"'h" prosie
deopped after 45 sec. of schedubed 120.scc. firing. Total engine man was 71 see, ‘Titan engine envimnment teds afe desigued to show
effect o the motor during foture space Rights with salid boosters.

Nozzle Failure Halts Solid Rocket Test

Sacramento, Calif.=Nizzle Fualure at
the aft edge of the largest onepcce
graphite throat insert vl tested ended
static frmg of a 700000 Th, throst
Acrojet-General  aolid-propellant  rocke
about halfsay  through a  scheduled
| 205, run

Analysis of dota s not et compicte
and the precise reson for the noesle
insilation Ealure las oot been deter.
mined. While chamber pressurcs and
teriperatures  were  not  significanth
higher than in carlier tests of large

MMEBM Awards

Dectsbon is imminent m wlecton of
poctabe comtractory fe USAF  Hallistic
Suatemns  Dhivlos's  mobile  modinm
rnge ballestic masile (NMEBM) o
2,

Probabdlity & that two contracior will
be choscn i cach category to perform
| throcmonth program definition  studies.,
This wonld lead o selection of skagle
amociate  combtactor  for  development
wionk i each phase wnder o costoplus
incemtive fee of Fved-price-plinincentive
fee conbiack.

Acrosgmoe Corp, assisted B3I in toch
mical evahation of competitive prapesaly
i the varins asoviste catepories, which
incloded  transporter-bansches,  me-cntn
seitei,  propoldon, command  contol,
integration. asembly anst checkont,
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seementod solid rockets, the total hcat
ﬂqiq was mich |||=_’|'|r.'li than had ever
heen iniposed on the nozzle of such a
ockel because of the high gas How
i 14

Other objectives of the tist mcluded:
I(.'l:l|1:||]-:|::|I'i_1.'|;' evaliation of two def-
ferent  ligpud  imjection thrust  vector
eantrl (TYVE) fnds at pressuncs nang:
ing 500 psi, to T30 psi. and comparison
of two TVC valve designs, The twn
fuids were sodiom  perchlomte  and
nitrogen totroxide.  Engineens are nol
perbm that valid dats wis obtaned on
the  hunctinnming af one of the valves
before  the falire occurred,  bat e
complete tange if pl.ilur||_1'| therusk o
fBectiom whin aelacved wath hath if He
fuiecls
o Mensurement of some of the ciiects
of heat and vibration from the sihiad
ket upon a Titim 2 e |JT-|I|‘.|-'.1".II1|
CTigmne monmnted directly above thie hon-
sontully |.'|||||'|.||-L'|| | (i<, test o
tor, USAF Space Svstemy Division
wanted the data for applicabion to the
624A Standardized Space  Launching
Sestein, The Titan engine and many of
thee senssrs installed in it wore destroved
i the Gre after the nozzle Bilare bt
data was recorded before this ooourred
Fatlier '|:||.|11'- (AW Junc 11, p. 23) o
purp fuids through the Titan engime
diring the test were droppod
s Test of the feasthiity of scaling up
the feniter wsed on shorter Acrogel

segmented rockets of this dizmeter for
use on the long TOO000 b, thrist mo-
for,

femation was suceessful and  Ehrost
vaned according to a schedule begin-
ning with an early build-up to the 7M.
o0 Th, maximum and then taling off
sdomg @ pmogromed  regnessive throd
citve, Manned average thrust for the
best had been 620000 Th. At 45 sec.
after ignition, a hale was bumed n the
tap s of the noeele cxpansion cong
at the aft edge of the grphite inwrt
in the noede thraat, Shorthe afterwsird,
the inscrt was expelled from the noeele,
Fromn an ohéserviabion site 7,200 i away,
pioces of burming matyri ! conld be swen
Aving throigh the dir and a bright S
shaped  flame appeared above the alt
end of the motar,

Mozzle Deterioration

Progresave detenonition of the nog-
#he and Awally the break-np of th aft
I.!ill"llulll.' |~f |||u_ T A S oorurrod
within about I0 swe. of the mital
burn-throngh, There wis no deton
bon  bat  picces of the wiele Wi
found 1600 ft, from the test stand
e tost comndudion ponsidonted the tist
termminated 71 s, after igmibon

Th '-='L:5III.'|||‘I-'1| fesl malor & ntatned
159 tons of comventlonal polvarcticine
propcllant and was made up of by
evlindmeal conber SETCTIES, A nose Cap
and aft clisare,
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Missiles and Rockets Photograph

“Highly successful test . .. work on big solids is continuing.”’

AEROJET-GENERAL CORP. released the following press
announcement on the June 9 firing of its segmented solid rocket:
“A new American thrust level of 700,000 lbs. for solid-propellant
rockets was set here today under a U.S. Air Force program. The
highly successful test was marred when the intense heat called
for caused a burn-through in the rocket casing, allowing gas to
escape. The rocket did not explode, nor did its parts seatter.
Instead, the escaping gas continued to burn through the aft-
section until the 159 tons of propellant was consumed. Richard

D. Geckler, Aerojet-General Corp. vice president and manager
of the firm’s Solid Rocket Plant, said ‘The overall success of the
firing confirms our confidence in large solid rockets." Air Force
representatives who viewed the test expressed their satisfaction
with the data obtained, relating to: a) Record thrust of over
700,000 lbs.; b) Successful ignition of the largest mass of pro-
pellant ever put together, and c) Significant information on steer-

ing large motors. Work on big solids by the company is
continuing.”



Final details pending . . .

NASA To Use More Incentive Contracts

Bendix wins first major NASA incentive award as space

agency gains experience in estimating costs of engines

NASA PROCUREMENT officials
plan to move heavily into the area of
incentive contracting.

The projects most likely to be
affected are follow-on contracts for
some of the agency's rocket engines
and such satellite and spacecraft pro-
grams as Nimbus, Aeros, and the Ad-
vanced Relay and Syncom communi-
cation satellite systems.

Ernest R. Brackett, director of
space agency contracting, told MISSILES
AND Rockers, “while final details
haven't been completed, we hope to
award more incentive-type contracts.”

Cost data on these would be based
on the space agency’s experience with
the Relay and Tiros satellite programs.

“We're still studying them and no
final decision has been made,” Brackett
said.

The decision is expected in Septem-
ber. Webb has set up a special Pro-

curement Study committee and its re-
port is scheduled for that month.

Besides the question of how NASA
can award more incentive contracts, it
is also working on a review of NASA’s

methods of contractor selection, the
procedures used to determine what

by Hal Taylor

tary's level for fees in excess of 7%
for production contracts and 10% for
research and development contracts.

Brackett said that what fees NASA

may pay under incentives will be de-
termined by the study committee.

The award of the Mercury tracking
network service contract winds up a
procurement action which began last
December. At that time, seven elec-
tronics firms submitted proposals. In
February, NASA trimmed the list to
only two firms, Bendix and RCA. Ben-
dix was always considered the leading
contender because it has operated the

260-in. Motor Work Statement Completed

Los Angeles—Waork statement on the requirements (or the 260-in.dia, solid-
lbant rocket motor program csmentislly was completed bst weck by o sounce
selection board fanctioning under Alr Force Svstems Cooomaned’s Space Sysbems
Division. Ouly details in the transportation aml lounch-readving modes remain to
bie Himished.

Action on the 260-in. motor was tnken after t of Defente decisson
that there was no immediate requirement for a devclopment peogram  for the
| 56-in.-dia, motor, State-of-the-art extension for this size solid-propellant configurs.
tion basically would be an extension of that required for the 1204n. motor, which
Unitedd Technology Corp. has been selected to develop. Spacecraft and propulison
proaips in the Mabional Acnmsutics and Space Administmtion apparently conour
i this conclasson aml the net offect s that for the time being the 156-in, motor
developrient v shelved,

Propuliion industry companies had expected the roquest for quotation (RFW)
for the Ibdkin, motor program=which prol=ably would be initiated with o feasibility
study=wonld be jsssed before the end of this month o that USAF could apply
any Fiscal 1962 funds it might have had available for this purpose, However, con.
sidering the chain of command appionals after nequests by Space Systems Division
to issise the RFD, it & lkely that no action on the program will be taken until after
July 1.

Development of the 260-in. moler, which is expected to develop about 3 million
Ih. thrst, will demand wdically new approaches from the progulsion industry be-
camte of the tremendows jump from present techoology, parbcularly in manafactr-
ing techniques, Configuration will be monolithic=cast in one phece 2 distinguished
from the segmenterd confguration for the 12004n. and 156, gres—and will myvolve
many unknowns, incloding:
® Ability to cast 3 single prain almost 22 ft. in diameter, and having o length which
will exceed that of the 120tin,<lia. motor (65 to 75 fi.),
® Controlling the mechanism of curing in o monolithic grain of this sze. Curing
action might even begin before the entite grain has been cast, propulsion technicians
ferl
® Nouxle problems relating to material suitability and single or aplit construction
for structiral condiderations and ease of transporation.
® Trnsporiation methods for a loaded molor of the see. Motor will have to be
fabricated near the lunch site, then supported in 2 structure while barged fo a
storage Brcility near the lounch site, and moves to the pad on mils or by camal barge,

Many similar techuiques considered in the Air Force Project Phoenix booster
stusly (AW, Mar, 27, 1961, p. 50} may be reviewsd for application to the 26dkin,
rocket motor,

After feasibility of the 260-in. rocket motor is established, likcliiood is that it will
be tapped for NASA use unles specifie Air Force space projects or defensive
weaponms systems roqudee one o mote of these mockets a9 a bosster, which & sot
mow consslered likely.

USAF Fights NASA Bid Request

Air Foroe test and development offi-
culs associoted with large solid pro-
pellant rocket motors have complamed
abiiit the ssuance last month by Na
tional Aeronautics and Space Admins
tmtion's Marshall Space Flight Center
of a request for quotation to mduostny
o design, fabncate and burst-test, then
Inad, hre and burst-test a 1536-n.-dia
glass Aberwound rocket motor case
Responsive  industry  proposals  were
submitted early June 4,

Air Foree officials feel that this type
of investigation and any experimental
Follow-on 15 peculiarly within Air Force
jurisdiction under its management e
sponsibility for the large solid maotor
program. As a resalt, it s problematical
whether any award will made by
MSFC to implement any actual fabrne
cation of a 156-m.-dn. glass hber-wound

case. Another deterrent is the bypass-
ing, ot least for the time being, of
feasibility studies for the ]56-in. size
mator (sce bax).

A 156-india, glass Aber case would
be the largest vet projected for mcket
motor application. Diameter of the
Herculesbult glass-wound third stage
for the Minuteman 1CBM is about 30
m., and other experimental cases have
been tested in sizes up to aboot 50 in.
i diameter.

The request for quotation contem-
plated a fxed-price contract for work
i two phases, Phase 1 would cover
fabrication of two cases and hydro-
static test to  destruction. Phase 2
would cover fabrication of a single case,
loading it with propellant and, after
the completion of a static firing, hvdrmo-
statically testing it to destruction, Cone-
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tractor was to be paid for each phase

only if the program were successtul.
equirements in the requests for pro-

posal mcluded the following;

® Nommal cee  ovlimdnocal  portion

length, 312 m.

# Reference (overall) case length, 402

.

» Digmeter of forward opening, 44 in.
=14 in.

» Diagmeter of aft opening (nozzle end)
B om. =10 0,

® haximum case weight, 17,000 Th.

& Minimum propellant weight. 350,000
ib,

& Minimnm motor mass fractmon, (.90,
& Desired mass fraction, 0.91.

® Minimum delivered specific impulse,
237.

» Web burning time, 100 sec, =10 scc.,
at sca level and SOF.

o Jenition delay, 150 to 300 millisec.
* Avernge  thrust dunng  web  time,
Q00,000 Th. =100,000 1h.

o Avemnge  pressure duning wel bime,
00 psia. =100 psin

o Minimum pressure cycle during tests,
0o 1,050 psi. 450 psi. and —IEI pai.

Advanced Technology
Need Cited by Brown

Washington=Advancod  technology
and explomatorny development must be
“pushed and pushed hard™ even when
there i no formally stated military e
quirgment, to meet subsequent needs
of new weapon svstems, Director of De-
fense Rescarch and Engincenng Hamld
Brown said here last week, De, Brown,
addressing the Armmed Forces Come
munications and Electronics Assn, com-
vention, stud this “reduces the motive
for statimg as military  requinements
things for which no reasonable military
cast can be currently made in order to
make sure that the technology is de-
veloped.”

In the absence of resonably well
prowven technology and components, D,
Brown said, “major weapon svstems de-
velnpments will be deferred. This shonld
avand some of the expensive mistakes
that have oocurmed in the past in trving
to develop svstems first and the tech-
nology on which they st Liter.”

He criticized the military services for
their failure to be more selective i pm-
posing cxpanded research and I.']:."-'EE'IP-
ment programs, citing the MNavv's Po-
lars progmam as an  exception. "It
simply docs not make sense to | ., pro-

ose 3 40% increase in the malibary

& budget, but that is precisely what
we are presented wath in many cases
by the echelons below s, Broom said.
“A group which presents, without even
an order of priority, a proposed increase
for the next viear of its resecarch and de
velopment efforts of 40% is abdicating
its responsibility, ., "
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Foes Hope to Amend Present Comsat Bill

Washington — Government-owner-
ship advocates plan to offer a long series
of amendments to legislation establish-
ing a privately-owned corporation to de-
velop and operate a communications
satellite system—if, as expected, the
Senate rejects their first proposal for a
government corporation.

The Senate this week or earlv next
week will start consideration of the
measure proposing the private corpora-
tion, which would be financed 50% by
the gcncrql public and 50% by com-
munications common carriers (AW
Apr. 2, p. 20). It is sponsored bv the
hclnnmstmtmn passed the House 354
to 9, and was voted out of Senate Com-
merce Committee 15 to 2.

Some of the planned amendments
were proposed last week in the Com-
merce  Committee  munonty n:-pmt
signed by Sen. Ralph Yarborough (D
Tex.) and Sen. E. L. Bartlett {D-
Alaska).

They included:
¢ Maximum price of $25 a share on the
corporation’s stock, instead of $100, to
achieve wider public distribution.
¢ A limitation of 1095 on the amount
of the common carrier stock that could
be owned by anv single carrier. The
present measure prmldcs for an equit-
able distribution of this stock among
the carriers, but places no specihe limi-
tation on the amount that mav be
owned. It also limits ownership of the
stock offered for public sale to 10%
by any individual or afhiliated group.
The minority said that faimess requires
that the same limitation be applied to
the carrier stock,
® Requirement that ground stations be
owned by the communications satellite
corporation. The bill now leaves it to
Federal Communications Commission
discretion whether they are to be
owned by communication common car-
riers, by a combination of carriers, or
by the satellite corporation, The minor-
ity said i'h;lt if ownership is left to the
carriers, “thev will, in effect, have con-
trol of satellite communications. If
the ground stations and satellites are
owned by the corporation, it mayv be
possible to improve the mmpehtwe
structure of both domestic and interna-
tional communications.”

e “Strong language” guaranteeing small
business a role in the satellite system
“in view of the fact that the communi-
cations carriers who will be major in-
vestors in the corporation are also in
the manufacturing business, and since
the non-carrier stock can be held by
large a:nrpuratmns engaged in manufac-
turing and supply .

e A prohibition agamst officers and
dlI‘-EEtDIS of the satellite corporation
having “any direct or indirect financial
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connection with any communications
carrier or equipment manufacturer, or
supplier of the satellite corporation.”
The present legislation only bans off-
cers from receiving salary from any
other source during their period of em-
plovment by the satellite corporation,

Urging government ownership, Yar-
borough and Bartlett declared in their
dissenting report:

“Not only does the . . . hill create a
private moenopoly, it would go even fur-
ther and bestow on that single private

monopoly the benefits of billions of
dollars of the taxpayers’ money. This
legislation, if enacted, likely would
constitute the biggest giveaway in the
history of the United States.

“All the elements necessary for the
very existence of an operational satellite
communications system have been
financed by all the taxpayers of the
U.S. It is our belief that all these same
taxpayers should receive the benehts
of the system when it becomes opera-
tional.”

USAF to Develop Two Satellites

In Advent Program Reorientation

By Philip ]. Klass

Washington—Air Force has been
given responsibility for development of
a new lightweight, synchronous-orbit
communication satellite and a new me-
dium-altitude, random-orbit communi-
cation satellite following Defense De-
partment’s decision to reorient its
Project Advent program (AW Mayv 25,
p. 25, June 11, p. 31).

The Army, which had management
rr,spmmhzhtv for the Advent project
since September, 1960, with develop-
ment of launch vehicle and spacecraft
delegated to the Air Force, now retains
responsibility only for dev f:lnpmmt and
operation of the ground and shipboard
terminals, Portions of the ground
environment used for launch and con-
trol of the satellites may be assigned to
the Air Force, the Defense Department
said. Army also will be res[mns:hl-: for
developing ground terminals for the
new medium-altitude satellites.

Separate Funding

The Defense  Communications
Agency, which operates a joint-service
non-tactical communications network
that would use the communication
satellites, is given tesponsibility for
satellite system integration and inter-
face prﬂhlcms Each of the three
agencies involved in the new program
will be funded separately for its portion
of the project, tentatively identified
as Advent 2.

The decision to reorient the Advent
program results from several factors, in-
cluding delays in development of the
Centaur vehicle, which was to put the
1,300 1b, satellite in an equatorial orbit
at 22,300 mi., and problems involved
in the division of Army and Air Force
responsibilities.  Satellite weight also

g grown to the point that the Atlas-
Gf:ntaur capability was marginal for a
22,300-mi. orbit,

Defense is anxiouns to expand its glo-
bal communications capabilities by
means of satellites, hopefully by 1964-
6G5. A recent htudv indicated that ad-
vances in stabilization techniques and
lightweight traveling wave tubes might
permit the design of a lighter weight
version of the original Advent weighing
about 500 1b., with little sacrifice in per-
formance. Such a satellite could be
launched by an Atlas-Agena B vehicle.

Recognizing the present unknowns
involved n placing a satellite in svn-
chronouns equatonial orbit and keeping
it there, Defense decided also to de-
velop a medium-altitude communica-
tion satellite which might be opera-
tional several vears sooner, at altitudes

of about 5,000 mi.
SSD Function

Air Force's Space Svstems Division,
Los Angeles, will handle USAF's new
mission in the re-oriented program, and
will call for industry proposals on the
two types of satellites soon, perhaps
within 60 davs. First proposals re-
quested may call for a program defini-
tion phase in line with current Defense
policies.

Defense hopes for cutting the weight
of a synchronous satellite stem from
new lightweight traveling wave tubes,
not available for use in the original Ad-
vent at the time the design was frozen.
These tubes provide extremely broad-
band performance and require far less
electric power than conventional tubes,
slashmg the weight of spacecraft power

pply. Such tubes, specifically designed
Eﬂr ]ﬂng life in the space environment,
have been developed by Bell Telephone
Laboratories, Radio Cﬂr of America,
Watkins- Juhnsun and nthurs. First trials
will come in the Telstar and Relay
satellites, under development by Ameri-
can Telephﬁnﬂ & Telegraph and RCA,
scheduled for launch by the National
Aeronautics and Space Administration
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during the summer and fall of this year.

New techniques for stabilizing a sat-
ellite antenna radiation pattern instead
of the entire vehicle, to orient the radi-
ation toward the carth, also offer possi-
bilities for major savings i weight and
complexitv. One such technique, devel-
oped by Hughes Aircraft, will be used
on 1ts Ilf'hmu"ht Svncom communica-
tion satellite under construction for
NASA (AW June 11, p. 88).

Mughes and RCA, with experience
on the NASA satellite programs, are
both expected to bid for the new mili-
tarv satellite contracts.

There 15 speculation that AT&T
might enter a version of its own Telstar
i the competition.

General Electric, whose mussile and
space vehicle department was building
the original Advent spacccraft, includ-
ing stabilization and power supply, also
1s expected to be a contender, along
with Bendix, which held the prime con-
tract for Advent spaccbome and
ground-based communications  equip-
ment.

Proposals Submitted

In the wake of the Defense Depart-
ment studv on Advent, ughes, Lock-
heed, Space Technology L abowatories
and Genceral Electric rtpnrt{dh have
recently submitted unsolicited propos-
als to the Space Svstems Division for a
lighter-weight synchronous communica-
tion satellite, while Philco and RCA
have proposed medium-altitude  satel-
lite designs.

Both GE and Bendix are expected
to complete and dehver the fArst non-
flvable Advent prototvpe and possibly
the first flight model to the Air Foree
tor test and evaluation, but further work
has been halted. As a result, General
Electric has laid off approximatelv 1,100
employes, including engineers, at its
missile and space vehicle department—
approximately 109 of the current em-
plovment,

B-52H Ends Category 2
Tests at Edwards AFB

F!ILE’::H 2 tests of the F.'m:_nlg B-521
were r:umphtu! at Edwards AFB,
Calif,, June 15. Four of the turbofan
B-52Hs were used in the joint Air Force
Flight Test Center/Strategic Air Com-
mand tests involving 1,800 flight hr.
during the past vear,

ﬂm of the 488-000 1b.-bombers flew
1,500 hr. in evaluations of the complete
weapon system. Another aireraft was
used for performance, stability and con-
trol tests both with and without ex-
ternal stores of Skvbolt and Hound
Dog mussiles. A third B-52H was used
in adverse weather tests while the fourth
was used for avionic svstems tests at
Boeing Wichita.

Lear-Siegler to Combine Divisions

Laos .-"mgf,l-m—-lf.ir"iiurlu Inc., the
corporate identity emerging frnm the
recently approved acquisition of Lear by
Siegler’ Corp., will strongly emphasize
acrospace and  militan ﬁt'-.tum capa-
bilities of the combined organizations,

A large number of erq{nmd and
arganizational changes from f:'.rmur Cor-
porate sctups are expected to be
nounced in coming weeks as the com-
bined nrﬂrmull‘]nn attempts to create
an image “of MAJOr ACTOSPACE OTZANIZ-
tion.

Among anticipated changes will be
the formation of the following divisions
Or groups:

* Astro-Structures Division, Il Segundo,
Calif,, formerlv the Siegler Tuftford
Division, which makes rocket engime
cases for Minuteman [CBM first and
second stages.

e Electronic Instrumentation Division,
Anaheim, Calif., formerly the Siegler
Hallamore Electronics Division, which
|::rn-{luLL~. telemetry, closed-cirenit tele-
vision systems for the Centaur and
Fcho programs and ground support
equipment for the Atlas ICBM.

e Power Equipment Division, Cleve-
land, Ohio, will combine what formerly
was Siegler’s Jack & Hemtz Division,
manufacturer of aircraft-missile clectric
power generation and control equip-
ment, and Lear's FElectro-Mechanical
and Lear-Romec divisions. The latter
two groups will be moved to Cleveland
from Grand Rapids, Mich., and Elyna,
Ohio, rt_i.pum[h The division will
be headed by K. Robert TTahn, formerly
executive vice prun:]r.nt of Lear, who
was named head of Jack & Hemntz
carlier this month.

o Instrument Division, Grand Rapids,
Mich., consisting primarilv of Lear's
Instrument Division and Trnon Instru-
ments (AW Apr. 16, p. 34).

e Defense Svstems Group, Santa Mon-
ica, Calif., bringing Siegler’s Space Svs-
tems FrLE'!H]HTH-f:J. Group, Inglewood,
Calif., into a new space :’-:}'r-”.'tun*- center.
Dan Burns, former vice president-mar-
keting of Sicgler, will head the group.
Its prime function will be to seck out
militaryv systems requirements,

e Communications and Controls Divi-
sion, New York, including what was
Siegler's Magnetic Amplifhers Dhivision
and elements of its Olvmpic Radio &
Television division,

Other divisions of the new company
will be Olympic Radio & Television,
the former Siegler Division; Bogen Divi-
sion, formerly Siegler's Hug:.n Presto
Division: Astronics Division; Service
Division, International Division, and
[Flectronic GmbH., all based on former
Lear divisions.

A Lear-Siegler Research Laboratories
Group has been set up 1n Santa Monica
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to be headed by [, T. Thomas, former
Sicgler ::mpnnhL director of rescarch.
Iurw Solid-State Phvsics Laboratory at
Santa Moniea will rL]JrHT to Thomas.

John G. Brooks, former president of
Sicgler, will be chairman of the board
of Lear-Siegler, Al Handschumacher,
Lear's president, will be president of the
New nrgmum:m

Lear-Siegler is expected to have sales
of about ‘-«."ﬂf’l million during the 1962
calendar vear, Corporate offices will be
located at Santa Monica.

Use of the Lear name first in the
new corporate identity s an effort to
capitalizc on that company’'s wide ac-
ceptance in the acrospace industry and
1s a recognition that the Siegler name
has not hU.t! identified as -L'.‘hHLh a5
possible with the activities of its indi-
vidual companics or divisions,

XC-142 Propeller

United Aircraft Corp.’s Hamilton Standard
Division, Windsor Locks, Conn., will pro-
duce attitude control propeller for the :XC-
142 tri-service VTOL transport (AW June
11, p. 69). Hamilton Standard has been
selected by Hiller Aircraft Corp., one of
three major contractors for the aircraft, to
develop and manufacture attitude control
propeller, located on tail, and the transport’s
four tilt-wing engine propellers (AW Dec.
11, 1961, p. 67). Propellers will consist of

olass fiber blades fitted over steel ST,

KK



Army Weighs STOL Transport Proposals

By Larry Booda

Washington—Five proposals embody-
ng cunﬁgumtmns that vary from modi-
fications of existing aircraft to com-
pletely new designs have heen sub-
mitted to the Army in its short-takeoft-
and-landing (STOL) tactical transport
cﬂmpf:tltmn (AW Apr. 30, p. 27).

The proposals include mm::ntmml
slotted hxed-wing, tlt-wing and all-
wing designs. Evaluation of the entries
1s expected to last at least until Sept. 1.

Originally, the Army had intended to
develop a follow-on version of the de
Havilland Canbou AC-1 twin-engine
STOL aircraft, which it is buving in
quantity and is now in operational serv-
ice. In an attempt to capture this fol-
low-on  business, General FElectric
teamed with de Havilland and arranged
to install its T64-4 turboprop engines
in an AC-1. This aircraft has been flv-
ing for almost a vear.

Complaints from contractors and
Congress caused the Army to open the
competition to other companies. Speci-
fications were mailed to a list of pro-
spective bidders early this vear and pro-

osals were received bv the Army's
I'ransportation Corps June 6. Proposals
were limited to U.S. and Canadian
companies. This also applied to en-
gines, although foreign-designed en-
gines produced in the U.S. or Canada
were allowed.

The hve competitors are: Fairchild
Stratos Corp.; a combine of Chance
Vought Corp., Rvan Aecronantical Co.
and Hiller Aircraft Corp.; de Havilland
Aircraft of Canada, Ltd.: McDonnell
Aircraft Corp. and Albert E. Blom-
quist and Associates.

This is the first time in the 20 vears
since it gained its own aviation that
the Army has initiated major procure-
ment action on other than an off-the-
shelf aircraft. It had been limited in
aircraft buying by various Department
of Defense directives and statements of
roles and missions.

Last vear procurement regulations
were relaxed enough to allow purchase
of newly developed aircratt components.
They have now been relaxed further to
include completely new aircraft. To a
certain extent this authornty depended
upon the Army training engineers and
other specialized personnel to perform
evaluations and then supervise develop-
ment and production. In the past, the
Army had depended on the Air Force
or the Navy for procurement.

In this competition, a weight limita-
tion of 5,000 Ib. imposed on the Army
aircraft is being ignored. A regulation
still in effect requires specific exemp-
tions in writing to this rule by the Sec-
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retary of Defense. When new roles and
missions are written, the hmitations will
probably be dropped.

The I"11ra:ln1-::l entry 15 built around
a modified F-27 transport. The basic
IF-27, which is in service with feeder
airlines and private operators, varies in
%mss weight from 39,400 1b. to 42,000
b., according to the model. It is pow-
ered by two Rolls-Royee Mk, 528-7E
Dart engines.

[Fairchild proposes a configuration
that would raise ﬂl{_ current empennage
stmtght up about 7 ft. 6 in. Ifx clear-

ing the aft end of the fusclage, room is
created for clam shell doors. The em-
pennage would be altered to include a
maovable horizontal stabilizer.

The F-27 fuselage does »ot meet the
size and cross-section re arements of
the tactical transport specifications, so a
larger diameter fuselage has been de-
signed providing space needed for easy
transport of vehicles and cargo.

To meet STOL requirements of
about 54 kt. stalling speed with gear
and Haps down, a double slotted flap
has been included. Fokker, which de-
signed the F-27 orniginally, has already
done a considerable amount of devel-
opment work on this wing. The work
was abandoned last vear because no
militarv market could be found.

Fairchild has made provision for use
of Canadian-manufactured Dart engines
or the General Electric T64.

The Vought-Rvan-Hiller proposal 1s
essentially the tilt-wing vertical-takeoff-

Jnd]imlmrr (VTOL) vehicle which is
being duclnpud under a tri-service con-

Third X-15 Flies

Maj. Robert White, USAF, reached a
maximum altitude of 180,000 ft. in his
initial checkout flight of the Number
3 North American X-15 research aircraft
on June 12. Maximum speed on the
flight from Edwards AFB, Calif., was
Mach 5 (3,445 mph.) at 115,000 ft., and
burn time for the Thiokol/Reaction
Motors XLR-99 engine was 77 sec.

Flight plan called for re-entry maneu-
vers at angles of attack up to 20 deg. as
further tests of the X-15's adaptive flight
control system,

White said he noticed for the hrst
time condensation from steam produced
by the X-15"s reaction control jets dur-
ing his flight.

National Aeronautics and Space Ad-
ministration officials said this was of no
real significance, attributing White's
observation to the probability that air-
speed, altitude and attitude of the X-15
were in the exact combination necessary
for him to see the condensation.

tract. The STOL tactical transport ver-
sion would not include the vertical take-
off capability, but would use a modified
sﬂtting of the wing for takeoff and
landing with short forward run.

As proposed, the tilt-wing design has
four T64 engines located along the for-
ward edge of the wing in typical trans-
port fashion. An 8,000 1b. pavload
would be carried at a cruising speed of
215 kt. With growth versions of the
T64 engine, ﬂu‘: payload would mcrease
to 12,000 1b.

Design gross weight is 37,424 1h;
length is 58 ft. 1 in.; height is 26 ft.
| in.; wing span is 67 ft. 6 in.

The tlt-wing VTOL of Vought-
Rvan-Hiller has not vet flown. First
flight date is more than a vear away.

McDonnell has teamed with the
FFrench manufacturer Breguet. The
entrv would be the blown-wing turbo-
prop STOL Breguet 941.

McDonnell has signed an agreement
which gives 1t North American rights
for both militarv and commercial mar-
kets, IFour other IFrench manufacturers
have signed cooperation agreements
with North American  manufacturers
covering the engines, reduction gear,
propellers and landing gear.

For the Turmo 2D engines, Turbo-
meca has arranged a licensing agree-
ment with Continental Motors Corp.
For the propellers, Ratier has teamed
with Hamilton Standard. Hispano-Suiza
has paired with Cleveland Pneumatic
Industries, Inc., for the reduction gear
and Messier will work with Jarry lh-
draulics of Montreal for the landing
gear.

MeDonnell has changed the Breguct
941 to incorporate American instru-
ments and navigation gear for the com-
petition, However, the aircraft remains
essentially the same as the 941 proto-

tvpe which has flown 170 hr.
The 941 has pavload capability from

6,000 1b. to 10,000 1b. Cruising speed
is 250 kt, and the range is 500 naut.
mi. Takeoff over a 50 ft. obstacle can
be made in 1,000 ft.

McDonnell backed its proposal with
provisions for alternate engines, speci-
tving the General Electric T58 and the
Continental 261-5.

Albert Ii. Blomquist and Associates
of Ringoes, N.]., a management dt‘l:‘]
operations studv fArm specializing i
aeronantical production and f.t:::ht:r.s
has backed a design created by Vincent
|. Burnelli. Burnelh, an aeronautical
engineer whose work dates to before
World War 1, designed an all wing
STOL aircraft.

De Hawilland has submitted a pro-
posal based on Caribou with the To4
engines and strengthened structure.
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MA-8 Duration

Washington—Duration of the next
Mercury orbital mission—Mercury At
las-8—will not be decided for scveral
weeks until after analysis of Lt, Cdr.
Scott Carpenter’s three-orbit flight s
complete and his mission is reviewed,
along with that of Lt. Col. John H.
Glenn, Jr.

James E. Webb, administrator of the
National Aeronautics and Space Admin-
istration, told the Senate Aeronautical
and Space Sciences Committee last week
at NASA's authorization hearings that
the odds currently favor a three-orbit
fAight, although a six-orbit mission has
not been ruled out.

Expansion of the Mercury mission
| to six orbits before the one-day Mercury
| flights begin next vear has been under
| consideration for several weeks (AW
I June 4, p. 26). However, Walter C. |
Williams, associate director of the
Manned Spacecraft Center and Project |
Mercury operations director, emphasized
that a decision cannot be made on the
next mission until evaluation of Carpen-
ter's flight.

Williams said there are good argu-
ments for flying another three-orbit mis-
sion, for flving more than three orbits,
and for a one-day mission for Mercury
Atlas-8, the next flight.

Tiros 5 to Provide
Tropical Storm Data

Washington—Tiros 5 weather satel-
lite is scheduled to be launched from
the Atlantic Missile Range this week to
piovide meteorological information on
tropical storms, which genemallv reach
a peak in late August.

The latest Tiros pavload will be basi-
callv the same as the last two, and will
weigh 285 Ib. Heart of the instrumen-
tation will be two videcon cameras,
one with a medium-angle lens and the
other, a wide-angle lens.

Viewing area will be 450-mi. on each
sice,

Tiros 5 will be launched into an or-
bit with a 58-deg. inclination, in order
to pass over more of the earth’s cloud
cover. Planned orbital altitude is 400
1111.

Previous satellites in the series were
hunthcd on 48-deg. inclinations.

Tiros' trajectorv will place the pay-
load over the northern hemisphere for
10 days, and then over the southern
hemisphere for 30 davs. Launch vehi-
cle will be 3 nmlﬂl‘h Thor Delta, a
vehicle which has hr:m successful i its
last cight missions.

Tiros 4, launched Feb. 8, remained
active and transmutted wuseful cloud
cover photographs until June 9,

AF Shifts Generals;
Davis to Head BSD

Washington—Maj. Gen. W, Austin
Davis, commander of the Air Force
Aeronautical  Svstems  Division  at
Wright-Patterson AFB, Ohio, will leave
that position to take command of the
Ballistic Svstems Division at Inglewood,
Calif., on Julv 1.

]IL replaces Maj, Gen. Thomas P,
Gernity, who will hfturnE' deputy chief
of staff for S'I.‘il_'LITI'i and logistics. (AW
June 4, p. 37).

Gen. D.‘H'iﬁ will be relieved by Maj.
Gen. Robert G. Ruegg, who at present
15 director of procurcment and produc-
tion for the Air Force Logistics Com-
mand.

Maj. Gen. Don Q. Ostrander, vice
commander of BSD, will become direc-
tor of the Ofhee of Acrospace Research
here on Oct. 1.

Other Air Foree general ofhicer shafts
announced last week included:
¢ Briz. Gen. Richard D. Curtin, from
director, Office of Missile and Satellite
Svstems, USAF Headquarters, to direc-
tor of advanced technology, deputy
chief of staff for research and tech-
nology, USAI" Headquarters, Julv 1.
® Briz. Gen. Gerald F. Keeling, from
commander, western contract manage-
ment region to director of procurement,
Air Force Svstems Command, Julv 15.

News Digest

Radio Corp. of America, Burlington,
Mass.. will build three 4EE-L. air trans-
portable, emergency mission support
trathc control svstems for Air Force
under S6-million partial funding con-
tract awarded by Electronic Svstems Di-
vision, Delivery is scheduled for the
summer of 1963. Air Foree savs it needs
14 such svstems, each contammed i six
mobile vans (AW Mar. 5. p. 39).

Skyvbolt astro-inertial guidance system
designed by Northrop Corp.’s Nortron-
ics Division to guide the Douglas Air-
craft-built  GAM-S57-A Skvbolt air-to-
ground ballistic missile has been dem-
onstrated successfully m  preliminary
testing 1 a C-151 aircraft. All ele-
ments of the svstem, including the star
tracker, were exercised.

House Wayvs and Means Committee
last week voted to extend renegotiation
law without change for two vears, to
June 30, 1964.

First West Genman officers have ar-
rived in the U.S. to set up a program
to train West German personnel in
operation of the Martin /Pershing tacti-
cal ballistic missile. They will be trained
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Arst at Ft. Sill. Okla. and will then
move to 17t Bliss, Tex., for hring of the
weapon. Each battalion will have four
Pershing mobile crector-launchers  as-
signed to it. Thev will eventually be
imtegrated into the North Atlantic
Treatv Organization forces.

Federal Aviation Agency rule issued
last week will require supplemental air-
lines to flv “new or materiallv altered”
aircraft 100 hr. before introducing them
to service.  OF this. 50 hr. must be
logged on en route operations and 10
hr. must be at night. An almost identi-
cal regulation applies to scheduled car-
riers, New rule was conceived by FAA
after the Nov, 9 crash of an Imperial

Aithines” Constellation at Richmond,
va.

Static longitudinal stalilitv  wind
tunnel trials on a 1.75% scale stainless
steel Saturn model have been run by
Ling-Temco-Vought, Dallas, Tex., in
range from Mach 0.5 through Mach 5
with and without the Apollo spacecraft
and e¢scape tower fitted to model, Tests
were  directed by NASA's  Marshall
space Flight Center, Huntsville, Ala.

Avco Corp. has purchased a 110,000-
sq. ft. facility and 11 acres of land in
Lowell, Mass.,, from Standard Steel
Corp. for work by Aveo’s Research and
:"udnncul Development Division on
the Apollo manned spacecraft. First
operation in the newlv-acquired struc-
ture will be the development and fab-
rication of plastic heat shield material
for the ﬁpﬂlln.

Gross weight of the experimental air
cushion vehicle built by Ford's Aero-
nutronic Division was 7,000 1b. when it
rose from the ground in a recent teth-
ered test (AW June 4, p. 104),

Astronaut Applications

Washington—Applications  have been
received from 53 military test pilots and
approximately 200 civilians seeking to
be included in the next group of astro-
nauts, National Aeronautics and Space
Administration will begin screening the
applications in a few weeks.

Defense Department already has con-
ducted a preliminary screening to assure
that its applicants meet the basic re-
quirements. Applications have also been

received from a number of NASA and

Federal Aviation Agency civilian  test
pilots, who were described as  highly
qualified.

NASA will select 10 astronauts later
this vear as co-pilots for Gemini space- I
craft and crewmen for Apollo vehicles,
Qualifications are essentially the same as
those for the seven Project Mercury
astronauts (AW Apr. 23, p. 25).
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AIR TRANSPORT

FAA Enters Jet Crew Complement Fight

Proposal for extensive third pilot training viewed
by engineers as move to enforce Feinsinger report.

By Robert H. Cook

Washington—Federal Aviation Agency has taken a hand in the crew com-
plement dispute by officially recognizing the third pilot position on jet crews
and proposing that extensive pilot and flight engineer training be required

for this seat on four-man crews.

Expected FAA adoption of new minimum training regulations for all air
crewmen, including the third pilot, would support findings of the Femnsinger
Commission (AW QOct, 23, p. 55), which recommended three-man crews on
all turbojets, pilot training for flight engineers and an eventual merger of the
Air Line Pilots Assn. and the Flight Engineers International Assn.

As of late last week, FEIA was con-
tinuing to threaten walkouts against
Pan American World Airwavs, Trans
World Airlines and Eastern Air Lines,
primarily over the crew complement
1550¢C,

FEIA feels that the FAA training
proposal may be the result of Admin-
istrator I“h:l jeeb Halaby's threat last vear
to use E‘iﬁhﬂg legislation” within the
agency to settle the crew complement
dispute along the lines of the Fein-
singer recommendations (AW May 22,
p. 36).

Last year FAA prepared regulation
changes which would have recognized
and established qualifications for the
third pilot position on four-man crews,
but the proposal was shelved because
rclease of the hrst Fcinﬁinger report
made the propesal *“ill timed,” an
agency spokesman said.

The proposal now under considera-
tion emphasizes that the third pilot

position 15 not required, but that mini-
mum qualifications will be mandatory

if the crewmen activelv engages in
either pilot or flight engineer duties.
IFlight engineer training demanded for
this position bv FAA is so extensive
that FEIA fears its members may grad-
uallv be replaced by third pilots, who
are members of the Air Line Pilots
Assn,

Meanwhile, ALPA s exploring the
possibility  of demanding three-man
crews on future short-range turbojets
such as the BAC 111, Douglas 2086
and Fokker FF-28, which, under present
regulations, require only  two-man
crews. Last month the union sent ques-
tionnaires to all members asking for
documentation of incidents which
would point up the need for a third
crew member on small jet transports,
based on their experience with Vis-
count, Convair and Martin aircraft.
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Airline reaction to the FAA proposal,
as expressed by the Air Transport
Assn., is a request that the agency not
make its recommendations mandatory,
but issue them as ﬁmdantt material
permlttmg a greater flexibility in train-
ing programs by the individual carriers.

Merger Questioning

Washington—American Airlines and
Eastern Air Lines last week moved to
bring Civil Aeronautics Board hearings
| in the American-Eastern Merger Case to
an early end by drastically reducing
cross-examination of witnesses (AW June
11, p. 40).

Noting that hearings were in their
23rd day and that only 12 witnesses had
been heard, G. A. Spater, general coun-
sel for American, told Examiner Ralph
Wiser that intervenors had proposed to
call some 40 additional witnesses for
testimony. He said that “at the same
rate they have managed to proceed in
cross-examination, this would mean that
we would be here until November.”

Spater said American and Eastern
planned to cross-examine but two of
the 40 witnesses, which could bring the

hearings to an end by the middle of this |

week.

One factor which could prolong the
hearings into next week is the possibility
that CAB’s Burean of Economic Regu-
lation may conduct extensive cross-exam-
ination of merger opponents.

During the hearings last week, James
W. Austin, president of Northeast Air-
lines, testihed that the Eastern Air Lines
New York-Washington shuttle had hurt
Northeast so badly that the airline was
cutting its shuttle frequency over the
same route from 10 fAights daily to 4

I flights on July 9 (see story p. 47).

Aside from the increased costs the
FAA's proposal could cause, the car-
riers feel it would hamper their ability
to adopt new training techniques and
that the establishment of mandatory
minimums would strengthen union de-
mands for more “nonproductive”—
training—davs to create a need for more
crewmen.

As an alternative, ATA suggested
that a greater reliance be placed on the
various proficiency tests given crew-
men, along with periodic meetings be-
tween the carriers and FAA field repre-
sentatives to discuss training.

One of the major ATA objections 1s
that the proposed rule would force the
carriers to give expensive retraining to
qualified air crews once a vear. ATA
has suggested that crewmen with quali-
hications on two types of aircraft be
permitted to take a prohciency check
and flight training in each tvpe at least
cverv 24 months.

Basic FEIA objection is that the
minimum training being considered by
FAA is not only inadequate for flight
engineers, but that the third pilot—
still not required by regulation—would
be given the same amount of training
as the flight engineer, The union
claimed that current U.S. airline engi-
neer training is far below that consid-
cred necessary for safety by either the
U.S. military or foreign flag carriers,
which provide two to three times the
amount of training for their crewmen,

FEIA notes that although FAA stip-
ulates that the third pilot is not re-
quired by regulation, he is considered
a crewman under sections of the pro-
posal dealing with ground school and
flight traiming and must be trained n
accordance, Part of the flight training
would require operation of the flight
enginecr panel by all crewmen. Like-
wise, the third pilot would receive
simulator training, whereas the flight
engineer would not, the union con-
tends.

“This is surely a strange anomaly in
which we find the agency evincing
more concern over unrequired crew
members than over required crew mem-
bers,” the union declared.

The union urged a broad expansion
of flight engineers training, with an em-
phasis on the specialist concept rather
than crew training. It noted that it
still has members who can cope with
a \.ﬂrIEh’ of possible inflight emergen-
cies “but they are a mmshmg breed
under the new training concept.”

To correct this situation, FEIA con-

AVIATION WEEK ond SPACE TECHNOLOGY, June 18, 1962

VC.10 Range Problem

British Overseas Airwayvs Corp. is press-
ing for increased range capability in the
Vickers Super VC.10 and is discussing
delivery dates with Boeing Co. of long-

the VC.10 cannot be modifed satisfacto-
rily.

Vickers has indicated the added range
can be obtained, but 6-9 of BOAC’s 30
Super VC.10s on order might be
dropped if it is not. BOAC is concerned
with matching the westbound non-stop
capability of the long-range 7075 oper-
ated by all its competitors on the Los
Angeles to London polar route. The
standard and Super VC.10s have satisfac-
tory range for BOAC's other routes,

range 707-420 and 520 versions in case |

tends that FAA should set minimum
training standards for flight enginecrs
higher than those presently provided
by most airlines and more comparable
with that of many foreign carriers.
The union has suggesh:d a %‘rt ater
emphasis on studies of the turbojet’s
clectronic svstem during ground school
transition courses totaling 200 hr. The
present U. S, airline average is 130 hr,,
as compared with the 380 hr. of studv
provided by foreign airhines. The union
also wants transition flight training of
20 hr., simulator training of 25 hr, and
line check time of 25 hr., along with
recurrent training of 40 hr. in ground
school, 4 hr. flight training, 10 hr. of
simulator time and a 4-hr. line check.
Transition flight training now pro-
vided for flight engineers l:u. U. S, air-
lines averages about 19 hr., as compared
to 40 hr. for foreign carriers, which
also provide recurrent ground school

training of 67 hr., as opposed to only
22 hr. afforded FEIA members.

Aeroflot to Increase
Agricultural Work

Moscow—Acroflot 15 being called on
tor greater efforts in agricultural avia-
tion work to help boost the Soviet
Union's lagging farm production.

Aeroflot Chief Yevgenv Loginov, 1
terviewed by Pr:nd.l reports ?mlcr
civil aviation alreadv has been ordered
to hike its planned volume of agricul-
tural aviation work to almost 168 mil-
lion acres. Originallv, Aecroflot had
planned to hit 95.8-million acre mark
bv the end of the current seven vear
plan in 1965,

Communist Party plenum on agricul-
ture last March resulted in crop sprav-
mg and fertilizing with chemicals by
aircraft obtaining “particular  import-
ance,” Loginov said.

He added that this vear alone some
61.7 million acres arc to be processed
with half of this alreadv accomplished.

FAA Cites Runaway Rudder Boost
As Possible Cause of 707 Crash

By David H. Hoffman

Washington—I'ull left rudder ap-
plied suddenly and without warning by
an uncontrollable boost system may
have caused the crash of a Boeing 707
near New York International Airport
last March, according to the Federal
Aviation Agencv., The Boeing Co.
sharply disagreed.

In an alert bulletin telegraphed to all
707 uer‘Itﬂrh last week, FAA said 1t
was a “‘possibility, repeat possibility”
that the left roll executed by the
American Airlines jet was caused by
sharp left vaw produced bv a rudder
boost system malfunction.

George C. Prill, director of FAA's
Flight Standards Service, stressed that
it was Civil Aeronautics Board's re-
sponsibility to issue the definitive find-
ing on what made the 707 roll and
plunge inverted mto Jamaica Bay. But
he gave this theory as a pﬂﬂﬂlhlf: ex-
planation for the accident, in which 93
persons died:

As the 707 departed Idlewild, gently
banking in a climbing left tum, a
cotter kev that should have secured a
bolt in its rudder boost power package
mav have worked free. For space rea-
sons, the bolt had been installed up-
side down, Falling free, it mav have
allowed the boost svstem to direct
3,000 psi. of pressure against one side
of the rudder.

At this point, the jet's fuel load
would have shifted toward the low wing,
adding inertia to the rmoll, FAA said.
Only by throwing a switch that would
have disconnected the hvdraulic rudder
boost svstem could the pilot overcome
forces of this magnitude. Analvsis of
the jet’s flight recorder indicates that
when this switch was thrown the 707
was on its back, entering its fatal dive.

Boeing answered the agency's bulle-
tin with a wire to 707 opcrators
ﬂlrmlghm:t the world in which 1t said:
“No evidence has been established that
would support theory that loss of bolt

. or anv other failure in rudder svs-
tem hnl.agu was associated with subject
accident.” Boeing added that hard-over
rudder m itself “‘would not induce un-
controllable roll conditions.”

These conclusions, the company sad,
were communicated to FAA and CAB
before the agency issued its bulletin,

Meanwhile, it was reliably reported
that CAB was pursuing still another
theory to explain the accident, one that
centered on an electronic failure within
the jet's autopilot. If evidence supports
this idea, the Board will conclude that
hard-over rudder was applied madvert-
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entlv by the jet’s vaw damper, which is
a subsvstem of its autopilot.

Verv few of the ::arhf.r 707s incor-
porate the tyvpe of bolt that may have

caused the tragedy, but the American
aircraft was one of them. As a safety
measure, FAA urged operators of such
707s to secure this type of bolt with
safety wire “as soon as practicable.”

In a week-long series of flight tests
in FAA's Boeing 720, the agency ex-
FLI]:I'I]LII[‘L[] with all other control mal-

mctions that could have been en-
countered by the Amencan Airlines’
pilots. Its tentative conclusion was
that asymmetric forces generated by a
runawav stabilizer, loss of both engines
on the same side, seizure of the vaw
damper, a jammed aileron or a split
spoiler condition could have been over-
come bv the flight crew.

On American 707s, the rudder boost
cut-off switch intentionally was placed
well aft on the pilot's overhead switch
panel to ensurc against umintended
actuation, FAA engineers said. If all
crewmen on the flight deck had their
safetv belts locked when the incident
took place, only the copilot could have
disengaged the boost svstem. The
switch was bevond the normal reach
of the captain, third pilot and flight
engineer, according to FAA.

FAA-Boeing consultations soon will
produce an airworthiness directive that
will order relocation of this switch to
make it more accessible, The agencv's
present  feeling s that the switch
should either be moved nearer the cap-
tam on the overhead panel or mstalled
in another spot that would enable
“gasv and sure pilot operation in the
event of boost malfunction.”

Anyv guard covering the switch
should be sh: 1pt,¢:'i so that a |::|1-ul' can

identifv it by touch, FAA feels.

In addition, Boeing and FAA now
arc working on a new design for the
control linkage leading to the hoost
svstem power Fuckugc. This would en-
able control ot the boost svstem even
after its primarv linkage had been
severed, thus preventing the hard-over
rudder movement that follows failurce
of the present installation.

FAA officials were careful to point
out that the ultimate truth of the
“missing bolt” explanation for the
Mar, 1 tragedv can never be proven,
for neither the linkage nor the bolt
were recovered from the Jamaica Bav
mud., However, the complex boost
Fm:]-:ﬂgc itself was dredged up and
ound to be in working order, and the
boost cut-off switch was found in the
off position.
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Third-Level Service Transport Studied

By L. L. Doty

Washington—Local service airline in-
dustry last week disclosed plans to
launch an immediate study of specifi-
cation and performance requirements
for a short-haul aircraft designed to
serve low-density traffic areas which
some government and industry officials
feel should be served by a third-level
class of carrier.

In a letter to Sen. A. S. Mike Mon-
roney (D.-Okla.), the Assn. of Local
Transport Airlines (ALTA) proposed a
basic program that would pmﬂdf local
service airlines with an aireraft employ-
mg the boundary layer control princi-
ple to permit short take-offs and land-
imgs at small airports. The letter was
signed by Leslie O. Barnes, president
of Allegheny Airlines.

Although the letter admitted that
not all members supported the pro-
posal, it did not indicate the extent of
the differences of opinion on the sub-
ject of a third-level service.

Conflicting Views

At least one carrier member of ALTA
is violently opposed to becoming in-
volved in this type of operation and
would prefer to sec a new group of op-
erators take over service into low
trafhc-generating areas. Barnes, repre-
senting the opposite, majority view feels
that local service airlines cannot ignore
this tvpe of service and should make
an cffort to develop a low-cost opera-
tion to supplement their schedules in
higher-density traffic regions.

CAB Affirms Hawaiian Route Awards

Washington—Civil Aeronautics Board last week lifted its stayv on the domestic
portion of the Transpacific Route Case, thus afhirming its decision to grant U. S,
mainland-Hawaii route authorizations to Northwest Airlines, Pan American Waorld
Airways, United Air Lines and Western Airlines (AW May 7, p. 37).

These awards will not go into effect immediately, however, as the Board action
opens the door for petitions for reconsideration. In its order, the Board canceled
the certificates of the four carriers on the Hawaiian route and will issue new certifi-
cates atter handing down its decision on reconsideration.

It now appears that the Board will make a final determination of petitions for
reconsideration on both the international phase of the case—excluding the U.S.-
Tahiti portion—and the domestic phase simultaneously. The Board ordered that
proceedings on the Tahiti route be expedited.

The Board said it would not reopen the record in the proceeding, but added
that, by terminating the stay on the domestic routes, it “will be in a position on
reconsideration to examine all facets of the proceeding and to take such action as may

be called for by the public interest.”

Final decision on reconsideration conld be made as early as the end of this month. |
Oral argument on the U. S.-Tahiti portion has been set for June 27.

The Board said it canceled the certificates of the four carriers on the U. S.-main-
land-Hawaii route becanse of “the numerous changes which have occurred in the
basic route authority of the mentioned carriers as a result of decisions handed down
in other proceedings in the period since the transpacific decision was issued.” The

Admtthng that boundary layer con-
trol is a “highlv complex and controver-
sial concept,” ALTA concluded that it
appears to be the only promise of a
major break-through in aircraft design
and lower operating costs. ALTA said
it had no reason to believe that any
aircraft designed for shnrt-haul, low-
cost operations is being “actively or
earnestly planned or developed by any
major aircraft manufacturer” (AW May
21, p. 42).

Performance and speciheation stand-
ards for a 15-18 passenger airplane are
now being prepared. Continued work
on the program will be conducted in
close cooperation with the Federal Avi-
ation Agency. The letter gave no fur-
ther details on specifications, but
Aviation Week learned that ALTA is
considering a design emploving two
1,050-shp. turbine engines that will
power aft-mounted propellers. The
aircraft would have short take-off and
landing capability, climb at about 4,000
ft. per min., operate at speeds up to
400 mph. at a seat mile cost of 2 cents.

ALTA urged that funds be provided
to develop a prototype. The association
made no speciiic recommendations as
to whether the funds should come from
manufacturers, the military, govern-
ment agencies or a combination of
these groups.

Trial Flights

Before the aircraft is produced in
volume, one or more of the models
should be flown in scheduled service
by a local service carrier east of the

merger of Capital Airlines into United is one such instance requiring a revision of
ronte certificate.
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Mississippi River, another west of the
Mississippi and a third in Alaska, the
group said.

ALTA will trv to persuade smaller
communities to reduce such charges as
landing fees, rental costs and service ex-
penses, and labor unions will be asked
to restrict demands on such issues as
wages and working rules.

The association urged a “realign-
ment” of regulatory provisions and con-
cepts to permit economic and safe op-
eration of the new service. Specifically,
ALTA endorses the use of two pilots—
air taxi operators are allowed to have a
single pilot on some aircraft—but it
would like to eliminate the FAA re-
quirement for a cabin attendant. ALTA
also wants a modifcation of air traffic
rules to simplifv flight procedures in
low trafhc areas.

FAA Fund Requests
Cut by $100 Million

Washington—Budget Burean  pared
more than $100 million from Federal
Aviation Agency’s oniginal Fiscal 1963
budget request, mﬂudmg S12 million
of the %37 million sought for civil
supersonic transport development, ac-
cording to testimony released last weck
by a House appropnations subcom-
mittee.

Ornginal sum requested was 5913
million—$810,500,000 was approved.
Almost all of the 3,997 new emploves
the agency asked for in Fiscal 1963 were
authorized. But the Budget Burean or-
dered FAA to reduce 1its operations
budget by $33 million, its facilities and

equipment budget by $40 million and
its tesearch and development budget

bv $15 million.

As sent to Congress, FAA's budget
asked authority for 952 new air trathe
control positions in U.S. centers and
towers, Expansion of radar services in
gencral and increased emphasis on radar
handoffs are prime reasons for the ex-
PATI510T1.

Questioned closely by Subcommittee
Chairman Albert Thomas (D.-Tex.),
FAA officials confirmed that at least
$51.5 million has been spent to date
in attempting to develop a semi-auto-
matic trafic control svstem. OFf this,
equipment represents $20 to S22 mil-
lion, they said. The largest single sum
within FAA’s $50 million rescarch and
development request—516 milhon—is
to shape this equipment into a test bed
that can be used to evaluate new ATC
devices.

Asked by Rep. Thomas if it would
not be better to let the militarv proceed
with supersonic transport research, FAA
Administrator Halaby replied: “That is
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just what we are doing.” Earlier in the
hearing, Halaby predicted the agency
would “learn a great deal” about ma-
terial  fabrication, tcsl:m% procedures,
fuel performance at high speed and
lubrication techniques fmm Air Force
development of the RS-70.

Delay Asked In Action
On Foreign Carriers

Washington — Civil Aeronautics
Board last week urged Congress to await
the report of an international air policy
studv before acting on bills that would
empower the Board to regulate rates
and schedules of foreign ﬂrlcr carriers
fAving to the U. S,

Appearing before the House Sub-
committee on Transportation and Aero-
nautics, CAB Chairman Alan 5. Bovd
refused to recommend specihe legisla-
tion on the subject until a presiden-
tiallv-appointed, interdepartmental com-
mittee had evaluated existing policy.

Composed of CAB, Federal Aviation
Agency, Budget Burcau, and State, De-
fense and Commerce Department rep-
resentatives, this committee will issue
its report this summer or in early fall,
Bovd said. Because it is impossible to
isolate portions  of ml:::nmtmml air
policy in “little boxes,” Boyd said Con-
gress should “tread water” until it can
examine the committee's report.

On this point, Air Transport Assn.
President Stuart G. Tipton took sharp
issue with Bovd., Evervthing should not
come to a halt during studies, Tipton
told the mhmmmltttc arguing  that
the study probably would not be forth-
coming until “the first of next year.

Three bills have been placed before
Congress—one by CAB and two by
ATA, The Board’s bill would enable
it to prescribe “reasonable” rates for
both U, S. and foreign flag airlines and
to suspend tariffs that appear unlawful.
The hArst ATA bill would give CAB
power to  suspend pmgmf.d foreign
tariffs but not to prescribe mates. The
sccond would enable it to approve

schedules filed by foreign airlines.
ATA has lodged these objections to

the bill prep ElTLd by the Board:

¢ CAB does not need to fix, suspend
or investigate rates chur%:.d by S.
flag carriers and hence should not be
empowered to do so. What the Board
needs is the power to suspend “destruc-
tive foreign carrier rates.”

¢ Enactment of the CAB bill would be
sclf-defeating in purpose. Many bi-
laterals negotiated by the U. S. provide
that if the Board is given rate-fixing
power, a disputed rate would remain
in effect during the governmental ne-
gotiations that ensued.

¢ Rate-making is a multi-lateral process
and CAB cannot impose its will on for-
eign governments.

BOAC May Buy CL-44 Aircratt
For New Combined British Carrier

New York—British Overseas Airways
Corp. is negotiating with Canadair,
Ltd., fnr the purchase of two Canadair
CL-44 swing-tail cargo transports which
would be operated by BOAC for the
new BOAC-Cunard, Ltd. joint venture
(AW June 11, p. 41).

The airplanes would be part of a
block of 10 built by Canadair, primarily
as a company venture, but with the as-
surance of the Canadian government
that up to five would be bought for the
Roval Canadian Air Foree if none was
sold otherwise.

Re-orders from Slick Airways and
Seaboard World Airlines account for
four more of the aircraft. The Canadian
government agreement calls for re-
moval of one aircraft from the TOVETN-
ment commitment for each one of
Canadair's own airplanes sold, so should
four remain unsold the Canadian gov-
ernment wounld be obligated to buyv only
two of them,

If the BOAC order is completed, it
will mark the first sale of the CL-44 to
a trunk passenger carrier, and may en-
courage Canadair to keep the CL-44
pmduchnn line open. Deliverv would
be made this fall.

Title and operation of the aircraft
would be handled similarly to the 10
Boeing 707s—two from Cunard and
cight From BOAC—that will be pro-
vided the new company, according to
Sir Matthew Slattery, BOAC chairman.

In the case of the 707s, BOAC-
Cunard as nominal owner of 10 aircraft
will operate none. Sir Matthew, in
New York to explain the new venture
to BOAC's North American emploves,
said that BOAC-Cunard will actually

be entitled to the equivalent of slppmxl
matelv 10 hr. a dav utilization for 10

707s, or a total of 100 hr.

If BOAC-Cunard in practice needs
less capacitv—only 90 aircraft hours
daily, for example—BOAC will absorb
the other 10 hr. through lease. On the
other hand, if the new company needs
more—110 hr. daily, for example—it can
lease the additional 10 hr. in 707
time—or in Britannia, DC-7F or pos-
sibly CL-44 time,

BOAC will crew, victual, maintain
and amortize the aircraft, and charge
the new company ecither by the hour
or by round trip—which has not yet
been determined—on a cost basis alone,
Both indirect and direct costs will be
allocated.

Profit derived by BOAC-Cunard from
revenues of its joint ticket sale opera-
tion will then be divided on the basis
of capital contributed—70% for BOAC
and 30% for Cunard. Value of the air-
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craft contributed to capitalization of
BOAC-Cunard is $61 million and the
two partners will put up an additional
$16 million total in cash.

BOAC expects to supply its share
from working capital, Sir Matthew said.
The cash amount will be equivalent to
the accrued depreciation on the eight
airplanes BOAC is contributing.

The 10 airplanes will be identified on
the books of BOAC-Cunard and writ-
ten down by the new company. But
once handed over to BOAC, they will
be utilized as part of the over-all fleet.
BOAC-Cunard will be provided aircraft
time from the entire pool.,

Two major advantages will be de-
rived from the BOAC-Cunard venture,
Sir Matthew said.
¢ North American sales offices of BOAC
and Cunard will be consolidated, pro-
viding enhanced sales capability and
especiallv substantial savings in capital
investment in facilities and in overhead.
The latter costs for a medium-sized
U.S. city might run 5750,000 annually.
e Flexibility in meeting capacity re-
quirements effiiciently can be obtained
better by giving the new company ac-
cess, in effect, to the entire BOAC fleet.
Limited to only 10 aircraft, the new
company would rank as a small airline,
Sir Matthew said, and small airlines
face a more difficult problem in tailor-
img capacity to flect,

‘ Slattery-Trippe Meeting

Informal talks have taken place in
the U. 5. between Sir Matthew Slattery,
BOAC chairman, and Juan Trippe, pres-
ident of Pan American World Airways.
But, Sir Matthew said, the discussions
have not touched on a paossible merger
of Pan Am and Trans World Airlines
(AW May 28, p. 38).

“Pan American are very great friends
of ours,” Sir Matthew said, “even
though we are great rivals. They are
one of the great airlines of the world,
which like BOAC, do not cheat.”

One of the subjects discussed was |
just that, Sir Matthew said—"How to |
stop people from cheating.”

The same subject—fare cutting and
how to strengthen enforcement—also
was under discussion at the International
Air Transport Assn. Executive Commit-
tee meeting at Montreal ecarly this
month. Changes in the Breaches Com-
mittee by substitution of an imparhal,
outside judge in place of a commission
composed of representatives of three
other carriers was one solution proposed
there.
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NEW CARGO cHAMP. . 5. Air Force, flying a new Boeing  closed course at 615.81 miles an hour. This new Boeing jet logistie
C-135B turbofan cargo-jet, recently established ten new world transport has a cargo capacity of 82,000 pounds, and can haul
cargo lift and speed records. These marks, certified by National 126 troops nonstop over the longest intercontinental routes.
Aeronautics Association, included lifting 66,000 pnunrff-u to alti- C-135B8s are used to fulfill the Military Air Transport Service's
tude of 47,171 feet, and carrying same payload over 1,.250-mile  primary mission ol airlifting missiles, cargo and troops worldwide.

Capability has many faces at Boeing

SPACE VEHICLE control systems are tested
at Hm.mg with this satellite attitude eontrol sim-

ulator. Uptical sensor system controls attitude
l|::|ruuhh reference Lo IL;.J]I: SOUreE hlr|1ll||1lLIlE
starlight. Other Boeing space research involves
prupulsmn guidance, space vehicles and systems,

MINUTEMAN, richt, iz U. 5. Air Foree's solid-
fuel ICBM, which 'M]i b stored in underground
blast-resistant silos ready for immediate launch.
Boeing is Minuteman weapon system integrator,

i

DASH is U.S. Navy’s Drone Anti-Submarine
Helicopter, dljl:;"nr.rj to operate by remote con-
trol from a ui-:*-tIrrr'l.rer Shown here on unmanned
test flight, pasu, 1h==~l||.1;m,|! and built by Gyrodyne
Emnp my of America, is powered by a’ 270-hp

Boeing T50 gas turbine engine. Boeing gas tur-
bines, designed for reliability and easy mainte.

nance, are used in land, sea and air applications,

BOEING

Boyd Proposes General Marketing Study

New York— Airline study on an
industry-wide basis of the marketing of
air transportation—not just the sale of
tickets—was suggested last week by
Alan S. Bovd, chairman of the Civil
Acronautics Board.

“I believe the airlines could cover
broader arcas and get more for their
money,” he said, “if they would ante-up
for an industry pot to study this sub-
ject on a plﬂnnfd outline. As it is
now, I get the impression that cach
indiv iduﬁ company delves into ques-
tions that tickle its fancy. This is good,
but whether it is efficient, I am not
prepared to say.”

Bovd told a regional meeting of the
Society of American Travel Writers
here that industry effort to tap new
markets is a sensible approach to fill
empty secats, and no conclusions of the
Ermhcﬂhxhh of such an approach could

¢ assumed before it is tried.

In this connection, Bovd singled out
the Eastern Air Lines New York-Wash-
ington-Boston shuttle as the foremost
experiment of this kind in recent vears.

“I'm not in the business of passing
out garlands to individual airlines,”
Bovd said, “but it took a lot of guts
to put up the monev to trv out the
shuttle idea. I—as a passengﬂr—thmk

it’s the greatest thing ever.

Shuttle Round Trip

Bovd had flown to New York on the
10 o'clock shuttle on the morning of
his speech, and the meeting was bein
timed for him to make the 3 o'clock
shuttle back to Washington. He hoped
to arnve in time to sign the CAB order
in the Hughes Tool-Northeast case.

Air transportation has matured,
Bovd said, and is a mode of mass trans-
portation. As a corollary, he asserted
that the welfare of the carriers rests in
a low proht margin on a large volume
business. Thus, the Board favors any
type of fare that will provide substantial
increases in - airline  passengers, Bovd
said, and fares that will encourage travel
to the U, S.

Bovd indicated this general philos-
ophy did not apply to all fares necessar-
ilv. He was cool to the group fare, not-
ing that the Board approved it thou gh
not regarding it as the alpha- and-um::ga
answer to the promotional fares ques-
tion, that it is an experiment and no
more as yet. Its value, he said, 15 m
showing that the North Atlantic
carricrs do see the wisdom of going to
some sort of excursion fare for the
future.

“Betore someone asks the question,”
Bovd added, “we don’t know what a
spontaneous group 1s.”

Neither did Bovd encourage the

idea of a fares laboratory, as proposed
by United Air Lines President W. A.
Patterson. This plan involved govern-
ment funding, Boyd said, and some
sort of government control would
necessarily  follow.,

“The Board has a great deal of re-
spect for Mr, Patterson,” Bovd said.
“We think he's one of the great men
of aviation. He 15 a conservative oper-
ator of an airline, and the last thing he
wants is the Board telling him how to
ran his business. We have no objec-
tion, though, to him telling us hﬂw to
run ours because that's part of the

me.

“I don't think for a minute even if
we had the money—and we don’t—that
we would let United Air Lines or any-
one else SJJE'I'ld our money, It's an in-
trigning idea, but not realistic.”

Bovd conceded that the subject of
airline marketing would vield to no sim-
EIE answers, that it is even difheult to

now precisely what has been done
since many reports in this area are held
in c::-nﬁ::lc:ntia? company hles.

“Talking about airline marketing
plans and objectives,” he said, “is some-
thing like trying to 1dent1f~.' a strand
of spaghetti in an Ihl:.m restaurant.
Where do vou start?”

Bovd emphasized the interdepend-
ence of fare reductions, airline earnings
and the reduction of costs and excess
capacity through mergers, noting that:
e Fares cannot be cut as long as airline
earnings are weak.
® Poor eamnings mean poor market per-
formance by airline stocks and resultant
dificulty in attracting equity capital.

e Mergers, though no panacea, are one
possible solution to immediate airline
financial problems, if private investment
cannot supply capital.

® Increased earnings in the foresceable
future that would make fare reductions
possible—if they are possible at all—are
most likelv to result from favorable
exchanges of routes among airlines and
consolidation of facilities, equipment
and personnel—whether by merger or
some other means.

Mergers are unhikely to alter today’s
air route pattern, he said. In some areas
or in the long run they may bring bet-
ter service or lower fares. But between
pairs of large cities, merpers cannot be
expected to bring increased service,
sincr&: too much capacity already is be-

ing offered, and may well mean less
service unless the number of passengers
increases sharply.

Asked about specihe mergers, Bovd
noted the presence of both C. R.
Smith, president of American Airlines,
and Malcolm A. Maclntyre, president
of Eastern Air Lines. “But,” he said,
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“I'm in no position to perform the mar-
riage ceremony here.”

Referring to  the United-Capital
merger a vear ago, he said that United
suffered a rather severe case of indiges-
tion as a result, though the problem
now appears to be stralghtﬂmng out.

“From the Board's point of view,” he
said, “It’s been very successful. Among
other reasons, it has meant the mainte-
nance of service on Capital routes and
the substitution of better equipment on
them.”

Boyd said the real revision of basic
route patterns will come with the ad-
vent of the supersonic transport. He es-
timated the U.S. would have such an

rplane by 1972 or 1973, but that this
muntnr would be third in the field,
probably following Russia and an Eng-
lish-French combination.

“The concept of our government,”
he said, “is that there must be some
hope of such a transport operating
economically. The Russians historically
have been first with the worst. [ hope
thev continue this program.’

Eastern Air-Shuttle

Profit Rise Continues

Eastern Air Lines last week said that
its Washington-New York-Boston Air-
Shuttle operation earned a net profit of
$700,000 in the frst quarter of 1962
and profit for its first 12 months of
operation totaled $564,000.

The carrier said the Air-Shuttle vield
per passenger mile was 6.34 cents in
the first quarter of 1962, compared
with the system yield per passenger
mile of 6.1 cents. Load factors are

“constantly above 50%."” the airhine re-
ported (AW Apr. 9, p. 39), and aver-
aged 53% in the first quarter compared
with a svstem average of 53%.

The 95-passenger Lockheed 1049G
Constellations used on the Air-Shuttle
are fully depreciated and any deprecia-

tion assigned to the shuttle service rep-
resents such modifications as weather

radar and distance measuring equip-
ment, the airline smd. Basic airframes
of the DC-7Bs used nonstop betwecen
Boston and Washington are not fully
depreciated, the company added.
Eastern reported that elimination of
such expense items as reservations pro-
cedures, ticketing of passengers and in-
flight food and beverage services en-
abled the carrier to attain a favorable
ratio of the number of passengers to
emploves. It added that during the
first three months of the vear, the Air-
Shuttle handled 60% of the airline pas-
senger trafic moving in the Washing-
ton-New York-Boston market.
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comoraron s NEW LINE OF
INTERGRANGEABLE
ELEMENTS FOR JET FUEL

"I-'..--

FILTRATION ELEMENT

For PAG-50 thru PAG-200

Hemoves solid particles of scale, sedi-
ment, and other foreign matter.

for drain out.

COALESCER ELEMENT

For PASF-300-T-1 Series

Removes fine mist-like particles of water
from fuel by coalescing them into drop-
lets which fall to the bottom of the filter

AND AVGAS FILTERS

'h:q;_.

STRIPPER ELEMENT

For PASF Series

Improves on the action of the coalese-
ing element to ensure the removal of all
water from the fuel.

TWO BIG ADVANTAGES OVER CONVENTIONAL BULK FILTER ELEMENTS

1. Better sealing at the ends. Deeper end caps permit
use of more adhesive to achieve a stronger bond, to meet

“Bubble Test”™ requirements. Less danger of the ele-
ment leaking unfiltered fuel into the discharge line.

2. Interchangeability permits use with most popular bulk
filter housings. Lets you upgrade filter performance

simply by changing the element.

ORDER NOW for improved filtration, easier maintenance,
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New Purolator one-piece design elements are available
in all types and sizes to fit the most commonly  used
bulk filters. For deliveries and prices, write Purolator
Products, Inc., Rahway, N. J. Ask for Bulletin #1C 211.

Filtration For Every Known Fluid
PpURQOLATOR

PRODUCTS, INC.

RAHWAY, NEW JERSEY AMD TORONTOQ, CAMNADA

Investigation of ATC Center Shift Sought

Washington—Iederal Aviation Agen-
cv's plan to consolidate air traffic con-
trol centers in Texas and Louisiana has
been attacked as an  “uneconomical,
unnecessary and harmtul”™ maneuver by
Rep. Henrv Gonzalez (D.-Tex.), who is
seeking a General Accounting Ofhee
imvestigation.

Gonzalez’ charges, as well as others
leveled at FAA contracting procedures
in recent months, will be examined by
the Senate when it passes on the agen-
cv's Fiseal 1963 budget this summer.
Farlier, the Senate indicated it would
demand thorough techmical justihication
before  endorsing the agency's next
major research and development effort
(AW Mar, 19, p. 40), which is to fol-
low recommendations of the Project
Beacon report on air trafhe control.

Immediatelyv at issue 15 the wisdom
and legality of FAA’s reallocating al-
most $8-million worth of unappropri-
ated Fiscal 1963 funds to build a new
Air  Route Trafhc Control Center
(ARTCC) in Houston. Concurrently,
the agenev would close down existing
centers in San Antonio and New Or-
leans for reasons of “operational safetv
and economy.”

Neither move was mentioned when
FAA ofhaals testified before the House
Independent Offices Subcommittee on
the agency’s Fiscal 1963 budget.

San Antonio lies within éunzﬂlcz‘s
constituencv. Houston, site of the new
center, is the home district of Rep.
Albert Thomas (D.-Tex.) who is also
chairman of the independent offices
subcommittee. However, according to
Gonzalez, FAA's ARTCC reorganiza-
tion nvolves far more than the obvious
—"a simple contest between two con-
gressional constituencies,”

The $7,734,200 FAA would divert
once was earmarked for 27 Terminal
VORs—very high frequency navigation
stations built on airport land—97 sin-
gle-channel VHF transmitters in agency
Flight Service Stations and other ATC
improvements, Gonzalez charged. His
remarks were included in a 13-page
statement heard bv Thomas' subcom-
mittee last week,

FAA's first explanation of how it
would save $700,000 annually by the
consolidation “was not adequate,” Gon-
zalez said. How, he asked, could such
a saving be realized after FAA had just
finished a $2-million building for a new
center 1in New Orleans, after it had
paid S810,000 in rent for unused fa-
cilities, after it had built another new
center m Houston and paid moving ex-
penses for 545 families?

Gonzalez then lodged an objection
to the move in the form of a letter to
FAA  Admimistrator N. E.  Halaby.

Halabv replied that the consolidation
had been “irretrievably imtiated,” Gon-
zalez said, and the center would be
closed on Sept. 1, 1964. In this ex-
change, Gonzalez said, Halaby dropped
his estimate of the annual saving to be
realized by the move from $700,000 to
$400,000.

But Gonzalez disputed even this esti-
mate, for, he said, it was based on the
installation of a single ATC computer
of an unknown tvpe at Houston as
opposed to two at New Orleans and
San Antonmio. “Take out the %5.154.-
000 saving on the cost of onc com-
puter . , . and the figures on savings
collapse,” he said.

Gonzalez accused the agency of
“past mismanagement” in attempting

to develop a specialized tvpe of com-
puter for use in a semi-automatic ATC
svstem, and said FAA had already spent
more than $50 milhon m this area
(AW Mav 14, p. 38). A workable modc]
has not vet been perfected, Gonzalez
said.

Without “defimite assurance” that a
computer would be programed at Hous-
ton by 1970, Gonzalez said, “no one
here or in the agency can show savings
in the Houston move in the next 16
vears.”

QOuestions based on these allegations
were forwarded to the comptroller gen-
eral bv Gonzalez, Before the subcom-
mittee agreed to FAA's request, it
.-qiuéulcl await GAO's report, Gonzalez
said.

Houston Plans ‘Supersonic’ Airport

By Erwin |. Bulban

Houston, Tex.—Start on construction
of a new intercontinental airport, de-
signéd to handle supersonic transports,
has been made by Houston citv offi-
cials with approval of plans and specifi-
cations for an initial runway. Bids are
};Eing sought with a return date of June
=

Houston'’s intercontinental airport,
which will supplant current Houston
International Airport in the mid-1960s,
embraces a program which is expected
to cost more than 5100 million by 1970
and marks a determination by that city
to cstablish itself as the dominant air
trafhc center in the southwest region
in both domestic and international op-
crafions.

[ntercontinental airport will be lo-
cated on a 6,000-acre site 15 mi. north
of downtown Houston and approxi-
matelv 30 mi. from the present Inter-
national Airport. A major consideration
in its location has been to provide the
new facility with clear air space in order
to ease air trafhe management problems.
A problem in the current airport is the
fact that there are about 13 privately
operated airports and a military air base
within a 25-mi. radius, with the mil-
tarv base onlv five miles from the held.
This necessitates coordination of land-
ings and takeoffs from both airports.
Approximately 650 landings and take-
offs currently are recorded dailv at
Houston International and the field is
served by 10 airlines. Among these,
KLM and Air France provide direct
service to Europe and beginning Julv
I, Braniff and Pan American will pro-
vide through-plane scrvice to London
and Frankfurt via Dallas and Chicago.
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[nitial construction embraces a sec-
ondary runway of 8,000 ft. which prob-
ablv will be completed in two vears,
The cty i1s asking bids on concrete
thicknesses of 12 in. and 14 in.. al-
though FAA criteria for this class held
considers thickness of 10 in, and 12 in.
The major runwav system of the airport
will embrace two additional parallel
12,000-ft. runways, each having parallel
dual taxiwavs with high-speed turnoffs,
capable of handling wheel speed of 60
mph. Plan 15 to Enw: no intersecting
runways or taxiwavs. Primary runways
will be staggered, so that the landing
runway 15 positioned farther north than
the takeoff runway., This lavout, with
the terminal building between the pri-
mary runways, will place departing air-
craft in takeoff position with minimum
taxung. On landing, the transports will
have to taxi a minimum distance after
braking to reach the terminal.

The city currently is writing specih-
cations for the initial primary runwav,
which will be built to 9,400-ft. length
with provision for extension to 12,000
ft. later. Construction on this runway
15 expected to start in mid-1963. Ramp
area around the terminal building is
programed for construction in mid-
1964 and the citv expects that it will
begin operations at the new intercon-
tinental airport in late 1965 or early
1966, Construction through this period
15 estimated at $55 million—including
515 million in federal funds.

GCate positions, radiating from the
circular terminal buildings, will handle
40 aircraft initiallv with an ultimate
capacitv of more than 90 planes. Gates
are planned so maximum distance from
the terminal center to the most distant
gate position will be 1,000 ft.
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Sincl/ar ATURBO-S OILS

SPACE-AGE OILS DEVELOPED FROM SINCLAIR RESEARCH

m Used in commercial jet-liners for reliability
m Used in military jets and missiles for reliability
m Used in space exploration rocxets for reliability

There is no better proof of reliability— YOU CAN RELY ON TURBQO-8 O/LS

Sineloir ARCRAFT 0ILS \Y/7élerr

SINCLAIR REFINING COMPANY - 600 FIFTH AVENUE -
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Airlines Weigh Value of Radiotelephones

By Ward Wright

Washington—Widespread  trunkline
acceptance of Bell Svstem’s air-ground
radiotelephone netw ork for passengers
mav await a considerable increase
available communications channels and
a brightening of the airline fAnancial
picture,

With few exceptions. trunklines com-
munications men, who have been watch-
ing the progress of Bell's air-ground
radiotelephone system from its begin-
ning (AW Jan. 27, 1958, p. 90), have
indicated thev will take a lmrtl look at
the sales value of the system before com-
mitting their airlines to any equipment
programs. Only American Airlines has
scheduled an early test of the system.

Bell's air-ground r1dmtdep1mm: net-
work, when completed in 1965, will con-
sist of 72 ground stations throughout
the U.S. that will allow a passenger fly-
ing anywhere in the countrv to make
and receive calls from almost anvwhere
in the world. Calls could even be made
to passengers flving in other properly
equipped aircraft.

The trunklines’ cool attitude toward
the svstem stems mainly from un-
answered questions concerning the ade-
quacy of present and proposed air-
ground radiotelephone service, its sales
value and its cost.

Experience Limited

During the experimental phase begin-
ning in 1957, onlv three airlines—North-
west, Capital and United—participated
in the tests. Of these three airlines, only
two are now operating, and only one of
these had anv actual passenger experi-
ence with the air-ground svstem.

Northwest had air- gmund passenger
radiotelephones installed in four of its

Boeing 377 Stratocruisers which were
later removed hefore the mrcraft were

sold. Umited’s only radiotelephone was
installed in President W. A, Patterson’s
personal aircraft. At present, no ar-
ground radiotelephones are in service
on any trunkline.

The main question trunkline com-
munications officials have about the svs-
tem 1s how much real service passengers
will get from the six channels Bell and
Federal Communications Commission
are currently proposing for air-ground
radiotelephone use.

All airline communications ofhcers
questioned by Aviation WEEKR con-
ceded that there could he sitnations in
which the air-ground radiotelephone
would be of inestimable value to passen-
gers. However, most noted that when
these situations arise the limited num-
ber of channels available would almost
nullify the svstem’s utility.

FFor example, they say, when an air-
craft loaded with passengers is unable
to land at its destination gue to weather
or operational difhculties and s di-
verted to another airport, it would be
most useful for passengers to be able
to notifv homes and ofhices of the
change. However, under proposed chan-
nel availability, cities such as New York,
Chicago and Washington initially will
have only ane channel each—enough for
one call at a time,

More Stations

Aircraft operating at altitudes of 20.-
000 ft. and higher mav be able to use
as many as four ground stations, Bell
engineers believe. But even this added
capacitv would be quickly absorbed if
more than one transport had to be
diverted.

Such situations might be eased bv
having stewardesses make lists of names
and messages and calling them in to
airline ground personnel, who could
relav them with unlimited telephone
facilities.

Another possible solution is channel
splitting. TI;'IE' present proposal before
FCC calls for six pairs of channels
with 50 ke. spacing. Each channel
would be composed of a pair of fre-
q}uenmﬂs one for the ground station and
the other for the airborne unit.

Channel splitting would give 12 chan-
nels with 25 ke. channel spacing. FCC
offers this plan as a possible solution
should additional tadio spectrum not
be made available for air-ground radio-
telephone use. Ultimately, public de-
mand will determine whether more
spectrum is set aside for such use.

Channel Scarcity Cited

Airline communications men feel 12-
channel equipment with 25 ke. spacing
is bevond the state of the art for prac-
tical airline use at this time. A spokes-
man fm.- Aeronautical Radio  Inec.
(Arinc), airline-owned organization
which {':I]'JLI'II'L'E their ground rlchn facili-
tics and is coordinating informal talks
between Bell and the airlines on the air-
gronnd radiotelephone, said he felt “40

Anti-Collision Conference

Washington—Federal Aviation Agency
has scheduled an industry conference
here July 12-13 for discussion on the po-
tentialities of airborne collision preven-
tion devices in air trafhc management.
The conference, to be held at the May-
flower Hotel, will be open to representa-
tives of industry and to airspace users.
Progress to date in evaluating several ex-
perimental systems and techniques will
be reported.
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to 60 channels would be needed to do
a good job.”

Another factor being weighed by air-
line sales and communications personnel
is the radiotelephone’s value as a sales
tool.

There are two schools of thought
on this, One holds that air-ground tele-
phone is a valuable passenger service
that will build good public relations.
The other maintains that due to the
limited number of channels, the frus-
tration from being unable to place calls
mav have the opposite effect.

A communications official for Na-
tional Airlines expressed optimism for
the air-ground svstem. He felt the trav-
eling public will want it and indicated
National may adopt it when Bell's
around facilities are expanded to encom-
pass a greater part of National's route
structure. United Air Lines also ex-
pressed cantious interest in the svstem.

A communications official for North-
west, the onlv existing airline having
passenger experience with the radiotele-
phone, said that when the first instru-
ments were mnstalled i 1957, imitial pas-
senger use was heavy,

In time, after the novelty wore off,
radiotelephone use settled down to a
small number of business people. If this
is to be the pattern of future operations.
he said, he doubted whether the instal-
lation would justifv the expense. He
said he would not try to sell Northwest
management on anv air-ground radio-
telephone equipment at this time.

Shuttle Application

An Eastern Air Lines communica-
tions executive said his airline was evalu-
ating the svstem from a “look-see”
standpoint. Personally, he said, he felt it
was “highly questionable whether six

channels would do the job.” An Eastern
sales official said the 11r1|11[- was evalut-

ing the radiotelephone from the angle
of its uscfulness in air shuttle operations,
though for other operations he felt it
“wouldn’t bring i a dime.”

A communications chicf for a trunk-
line operating in the Nnrthcﬂst L. S.
described the svstem as a “gizmo” as far
as trunkline use is concerned, but ad-
mitted the service was valuable for busi-
ness aircraft. He felt the radiotelephone
svstem should await further develop-
ment of communications satellites,
which could provide sufficient channels,
rather than employ Bell's present
ground station concept.

A third question in the minds of air-
line communications officials is cost. At
least three trunkline communications
officers felt that with the airline finan-
cial picture what it 15 today, this 15 a
poor time to begin planning equipment
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Up
Collins communications careers poinl

Every American voice from space — from the X-15 and Mercury — has been

carried by Collins commu-
nications. Now, with the accent on reliability, Collins is readying extensive systems for the next and
most ambitious U.S. space effort, NASA's Apollo manned lunar spacecraft. [ [ To further extend this

leadership in space communications, Collins requires specialists in HF, 1 VHF, UHF equipment, digi-
'r#*
1-_‘

—

niques, tracking and ranging,

write Mr. L. R. Nuss, Cedar

tal communications, spacecraft antennas, TV, radar, modulation tech-
information theory, and ground systems. If interested in this challenge,

Rapids, Iowa; Mr. C. P. Nelson, Dallas, Texas: Mr. E. Montano. I\__ Newport Beach, California,

APOLLO
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purchases for a svstem with such little
proven benehit.

The onlv currently manufactured ra-
diotelephone for aithne use 15 General
Motors’ Deleo Radio umit which 15 ex
pected to sell in the neighborhood of
3,500 when it is marketed. Develop-
ment of the umit was recently trans-

ferred from GM's AC Spark Plug Divi-
sion. Installation costs for the 25 bv
5 by 9 in., 30.7 Th. unit are not known
at present, A Trans World Airlines
commumecations otheer smid he H‘tlHlE[ll’
57,000-58,000 was a realistic total price
for equipment and installation,  He
added that TWA had no “firm plans”
for installations now. Northwest said it
cost about 51,000 to install the units in
its Stratocruisers.

Under the present Bell proposal, the
airlines would have to buy, install and
maimmtain ~ their  own  equipment.

An Amencan  Airlines communica-
tions officer said he believed the an-
lines would ultimately have to share in
the revenue from the calls to offset the
sk,

Bell's pm]‘m'-iﬂ now before the FCC
for rule making calls for six pairs of I'M
channels in ﬂu 450-me, mobile band.

In addition to six frequencies, a
common signaling channel on a fre-
quency of 454, 99 me. with a =5 ke.
deviation would be provided. This
channel would allow air and ground
stations to notify each other electroni-
callv. when calls were coming .

Ground stations will be placed abont
200 mi. apart. Transmission arcas of
ady l:;{n’r ground stations will have some
overlap and will be assigned different
channels to prevent aireraft flving in
nearby zones from mixing signals. The
nearest co-channel stations would have
500 mi. spacing. The svstem gives its
maximum range to aircraft fving above
5.000 ft.

Iach ground station would transmit
a “dial tone” on its own channel. A
passenger wishing to make a call would
select channels until he found one with
the clearest dial tone, indicating he
had found the correct channel of the
nearest ground station. The ground
station would then be alerted over the
commmon  signaling channel and  the
call placed. Airborme calls would be
collect or billed by credit card.

In a ground-to-air call, the ealler
would have to give the operator some
guidance such as airtline name, flight
number, approximate location of the
arrcraft, destination and times of de
parture and arrival. Once the aircraft's
approximate location had been deter-
mined the operator would route the
call to the ground station nearest the
aireraft, _

The operator would then signal the
aircraft over the common wmlm*
channel by dialing the aircraft's tdenti-
fication number. fnl]uuu! by an addi-

Douglas Tests Mach 3 .Trunspurt Model

Douglas Aircraft Co. engineers prepare a 1/60-scale model of a Mach 3 (2,000 mph.) jet
transport for one of a series of wind tunnel tests at the eompany’s Aerophysics Laboratory.
Douglas recently received seven contracts from the Federal Aviation Agency to study mate-
rials, acrodynamic and structural phases of supersonic transport design (AW May 28, 2 28).
Under the comtracts, Douglas is teamed with McDonnell Aircraft Corp. The work is part
of FAAN's studies to determine whether the U. S, shonld subsidize development of a civil
supersonic transport. Douglas and McDonnell will contribute S890,000 each in the cost-
sharing arrangement with FAA, which is funding the contracts for $956,000,

tional digit identifving the ground sta-
tion fll]-.mﬂ channel, The proper
talking u:hmm! would then be selected
or 1TI|:|]L ated for the passenger who then
may take the call.

A passenger receiving a fading signal
as his aireraft leaves ThL' range H-F thL
ground station would jiggle the hook
to signal the operator. The operator
would then reroute the call overland
to the adjacent ground station. The
passenger would then be instructed to
the new channel.

Although still in the developmental
stage, the Bell air-ground svstem has
]Hl:wurtlt operating five stations posi-
tioned strategically among the most
heavilv-travele 1| air routes ih the north-

castern U S Early last month FCC

AVIATION WEEK and SPACE TECHNOLOGY, June 18, 1942

authorized five new developmental sta-
tions to be located near Elmira, N. Y.,
Becklev, W, Va., Davton, Ohio, Vin-
cennes, Ind.. and Boston.

After June 30, Bell's six-channel svs-
tem will be ready for aperation as pro-
posed, barring any last minute changes
bv FCC F]u new stations, u:“|111|‘_-h_|;]
with the hve now operating, will give
Bell complete coverage of the qu wdrant
of the countrv north of Vi irginia and
cast of the Mississippi.

After this expansion phase, Bell savs
the next step s to extend coverage to a
strip between San Diego and San Fran-
cisco. From there, Bell savs it will ex-
pand its ground station facilities into
the Southeast to link Florida and north-
castern air routes,
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Which linkpin would you choose??

Each of these look-alike linkpins was sold as a
replacement part for Pratt & Whitney Aircraft's
famed R-2800 Engine.

The linkpin on the left is a “bargain price’” engine
part. The linkpin on the right is a Pratt & Whitney
Aireraft original equipment part. Although the
bargain linkpin resembles the genuine part, it 1s
made of metal that is too soft for this application.
Cracks which begin in minute defects beneath its
plated surface could result in failure, causing major
engine damage.

The genuine Pratt & Whitney Aireraft part is
carefully engineered to endure flex loads as severe
as 15 tons 20 times every second. Material used in

the genuine linkpin meets specifications precisely.
So do all of the more than 50 operations required
in its production. These processes provide the long-
term reliability which is the key to genuine economy
in piston engine parts. -
Y ou ensure this reliability
when vou specify Pratt &
Whitney Aircraft original
equipment parts. They are
quickly available direct from
Pratt & Whitney Aircraft or "
from its authorized distrib- Metaliograph inspection—
utors in the United States g;‘:uﬁfe”‘;f;fﬁ;t:ﬁhffﬂi
and Canada. Aircralt parls must pass.

Pratt & Whitney Aircraft

East Hartford, Connecticut

Canadian Pratt & Whitney Aircraft Co., Ltd.

Longueuil, P.Q.. Canada
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SHORTLINES

» Boeing Co.’s jet aircraft in scheduled
service have carried 25.5 mullion passen-
gers and flown more than 600 million
miles. The company savs it has deliv-
cred 290 commercial jet aircraft, now

operating with 26 airlines.

® Delta Air Lines has asked for tempo-
rarv authority to serve Huntsville, Ala.
on its southern transcontinental route
te Los Angeles via Dallas-Ft. Worth,
pending Civil Aeronautics Board action
on its request for permanent authonty.
Delta said the stop would link Marshall
Space Flight Center in Huntsville with
other missile test and launching facili-
ties in Texas and the West Coast.

P Eastern Air Lines has opened a 300-
car p1erg lot at Logan International
Airport in Boston with a free bus shut-
tle linking the lot with the Eastern
terminal. Parking lot prices will be
equal to those of other airport parking
tacilifies.

» Flving Tiger Lines freight trafhic for
Mav in the New York-Newark, Los
Angeles and San Francisco markets rose
37% over the April total. The carrier
attributes the increase to introduction
of Canadair CL-44 air freighters in
these arcas last month.

* Icelandic  Airlines this month  took
over ramp services, dispatching, and
maintenance at leeland’s Keflavik Air-
port. The services were formerly per-
tormed by the Ieclandic government.

» International  Flight  Information
Manual listing entrv, passport, visa and
public health requirements, airports of
entry, and regulations and restrictions
for 130 foreign countries and islands is

avatlable from the Superintendent of
Documents, Government l:'r1r1l:rr1Er Of-

fice, Wash. 25, D. C. for 51.

» KLM Royal Dutch Airlines will be-
gin service on July 9 between Amster-
dam and Dubrovik, Yugoslavia, a tour-
151 center on the Adriatic Sea. Flights
using Convair 340 equipment will leave
Amsterdam every other Monday and
travel via Munich to Dubrovik.

» Pan American World Airwavs has be-
gun jct service between Miami and St.
Croix, Virgin Islands with two round
trips weekly, F light is under 3 hr., with
a 45-min. stop in San Juan.

» West Coast Airlines flew 33,863 pas-
sengers in May, 1962-10.3% more
than May, 1961. During the same
month, revenue passenger miles in-
creascd 10.9% over Mav, 1961,

AIRLINE OBSERVER

» New four-engine Soviet transport with two powerplants mounted in single
pods on either side of rear fuselage (AW Mar. 19, p. 42) is under develop-
rnmt by Ilyushin design group. Planned clr_-slgnntmn is 11-62, It 15 expected

to be operational by 1964 or 1965.

» Despite a disappointing volume of Memorial Day travel, domestic trunk-
line traffic climbed 11.79% during Mav and local service revenue passenger
miles rose 17.3% over the same period last year. Trunkline load factor,
however, dropped to 51.395. First-class revenue passenger miles fell 105
in May, while coach traffic climbed 30.2%%. Available seat miles for the
trunk carriers in both categorics climbed 1995, while local service available
scat miles rose 14.9%. Local service load factor for the period was 41.7%,

B Northwest Airlines has purchased three Boeing 707-3208 transports
powered by Pratt & Whitnev JT3D-3 turbofan e wmcs for delivery in June
and July, 1963. At the same time, the carrier ordered two additional Boeing
720B turbofan medium- -range transports to bring its fleet of this model to
11. Purchase will be financed through modification of prior credit agree-
ments and from such company cash resources as depreciation reserves.

* Egypt's United Amb Airlines owes substantial sums for interline travel
to other airlines serving Fgvpt. Problem is regarded as political rather than
cconomic becanse the Egyptian government will not permit the airline to
join International Air Transport Assn. clearing house, which handles inter-
line payments. At least one airline, British Overseas Airways, is planning to
terminate interline arrangements with the Egvptian carricer.

» Department of Commerce survev of Central and Caribbean arcas finds
market potential for used and new aireraft in these sections is limited,
although the U.S. will continue to be the principal supplier for anv air-
craft sold. Of all countriecs in these arcas, Mexico offers best market
potential, but the survey warns that future exports will face increasing
competition from the small but arowing Mexican aircraft industry.

» United Air Lines has authorized vse of such portable electronic eguipment
as standard radios, recorders and dictating machines by passengers in flight.
Operation of FM radio receivers is still banned and pilots mav request
passengers to refrain from using other electronic equipment when instru-
ment flving conditions prevail,

P Acroflot has added an innovation to its Mi4 helicopter shuttle service
between downtown Moscow and Vnukovo and Sheremetvevo airports. Flight
steward now serves as the conductor, collecting 1 ruble 50 Lr}pLLs—whnut
51.66—trom cach passenger. Regular nirpnrtrr:it}- helicopter schedules were
suspended during the winter.

» Continental Air Lines will inangurate free limousine service to passengers
connecting with Continental from other carriers at Chicago’s O'Hare Field
and Los Angcles International Airport. The long distance between airline
locations at the Chicago airport is emphasized by the fact that travel time
between flights will be ent to 10 min. by use of the limousine service.

P Eastern Air Lines has closed 16 city ticket offices thronghout its svstem
at locations where operating costs were unreasonably higher than gross
ticket sales.

» Pakistan International Airlines, which entered the transatlantic market a
year ago, is planning its next route expansion eastward to Tokyo and Bang-
kok. The extension probably will not be introduced for a vear or two, but
bilateral agreements already have been negotiated. Meanwhile, the airline is
studying the Boeing 727 and the BAC 111 as a replacement for Viscounts
now in domestic service. The 727 is favored over the de Havilland Trident
but there still is some question as to whether the Boeing plane may be too
large for the carrier's requirements.

» Association of Local Transport Airlines has named its group to meet with
a Civil Aeronautics Board committee to work out a plan to reduce subsidy.
No date for the meeting has been set.

AVIATION WEEK and SPACE TECHNOLOGY, June 18, 19462




Airline Tratfic—March, 1962 )

EEH‘EHUE Flﬂ'ﬂ 5f|'|gﬂ|' Tﬂ*ﬂl G?EITA”
Revenue | Passenger Load U. 5. Mail Express Freight Revenue Revenue
Pnr-&e:ngms Miles (000)| Foctor % Ton-Miles | Ton Miles | Ton-Miles Ton-Miles |Lead Foctor 52
DOMESTIC TRUNKS
Amaricon. ., ..« .55 648,700 492,051 54.3 2,861,510 | 1,253,538 | 12,829,583 | 64,055,914 51.0
Brand o e e 203,912 95, 664 54.5 550, 150 198 295 1,211,106 | 11,122,048 45.4
Continental . . ...... 114,501 712,263 43.9 350,111 111,287 778,351 | 8,171,098 37.4
8 F 7 5 ¢ R A RN T A 348,504 230, 519 61.5 Bg1, 739 392,458 2. 176,108 | 25 606 602 52.1
T 1 R e e 805,593 456, 746 53.7 1,591,207 647,651 3.170,796 | 49,415,133 43.5
Natienel . .. .. ¢« 4 44 173,601 125,961 51.3 444 034 B7 979 1,551,218 | 14,250,300 41.8
Mortheost . . .« ... s 134,038 72.489 53.6 167,970 53,102 323,657 | 7,505,720 44.7
Morthwest . , . .. 158,206 105,611 46.6 757 . 794 288 070 1617019 | 12, 792 234 40.5
Trans World ....... 383,102 336,137 49.9 1,803,569 851,406 | 5,235,785 | 40,112,082 42.6
Hindtes = i i e 917,568 598,334 50.4 4,396,658 | 1,351,453 | 10,457,084 | 73,549,545 46.5
Westorn. .. » o s s v 5 153,614 B7,762 50.5 333,%30 107,102 426,681 9,270,953 41.1
INTERNATIONAL |
American, . « « « ¢+ s o 4 10,529 11,995 &9, 2 & 480 523 207,231 1,496, 149 9.8
Bromith i cacao i e 9. 135 12,268 48. 1 66,019 224 975 1,572 236 44.4
Caribbean Atlontic . 49 501 3,505 65.2 2,697 18,784 350 815 51.9
1 311 1,240 30.8 1,079 17,427 150,815 30.0
Eastern SR 43 132 61,656 59.3 149 084 3,096 431,574 | 6,533,278 54.7
MacheY: i o e os 13,474 2,353 45.5 276 8,057 239,584 38.6
Morthwest . . . v v v o o & 19,485 37.241 50.8 1,935 214 2812 215,061 65,773,901 55.2
FPan American
Alaska . . 3,936 3,593 26.4 49 448 3.913 204, 618 631 539 33.3
Atlantie .« c s 2 4 4 5 s 134,315 166,887 49.3 3.210,422 7.892.193 | 28 402,010 51.3
Latin America . . . . . 118, 100 154 451 6£1.9 653,361 4,852 | 4,767,150 | 21,428,807 A53.6
Pacilic. « c o a0 5.9 43,463 176,037 55, 1 4 087,994 16,958 | 5,210,251 | 27,393,370 65.0
Panagro .. ... »sas 12,685 23.406 73.3 106,114 735,698 | 3,336,084 66.6
South Pocific. « « « + « s 124 345 23.5 1.511] m— 729 30,574 21.6
Trons Caribbean , . . . . 9,077 | 14,186 52.8 3,471 210,831 1,419,918 &0.9
Trans World. . .. .. .. 23 B17 | 75,619 52.3 2,403,020 2.947.510 | 13,147,687 29.3
U o e A e e 16,253 40 444 61.8 390,680 12,291 327,475 4 857,779 56.6
WaREOID s niw o mown» 6,092 ?.396 66. 1 9.617 31 603 1,008,498 56.6
|
LOCAL SERVICE .
Allegheny . . . « « = + « 4 69,853 14 827 3B.3 33,222 42,618 91,739 1,579, 942 41.6
Bonon®Eo . o o5 0064 4 3 33,411 8,560 55.8 7.734 3,333 15,949 B48 488 56.8
Cantral . s v e e 28 359 5,881 38. 1 19, 964 10,461 30,063 623,371 36.5
Fromtier.. s o6 & 5 653 28 641 7.817 34.5 23,094 11,730 60,33% B44 337 36.8
Loke Central . .. ... 35,979 5,739 38.4 11,495 26,090 21 635 | 607,630 39.9
Mohowk. - « ¢ « ¢ o o & o«
North Central . . ... .. B2 781 14,544 39.3 46,657 49 322 68,475 1. 564,297 40.9
BT A R S PR S s 52,106 Q.342 44.9 21,814 30,621 37 750 982,538 48.9
Pacithe oon o s a6 37,602 8 704 47.7 18,012 4 743 11,803 868,563 48.4
Piedmont. + « ¢ ¢ o+ & 5 44 935 9. 355 41.1 16,728 18,631 30,531 960,964 42.7
SeUfBrR & o0 v e e 37,066 6,716 32.3 25,613 17,893 27 138 713,818 35.1
Trqng.TEIﬂi ....... 3{].3{?3 ?I ]E-ﬂ jd,ﬂ ?1,?12 ]3, ]‘DH 35,565 ?Ell,d-'[ll 3-'1!"
West Coost . ... 4«4 32,026 7,590 39.7 16,576 5,780 23,348 770,434 40.3
HAWAIIAN LINES |
8 T B e g e : 25 816 | 3,843 57.7 3 252 4,383 316,001 50.3
Howaiian .. ... 33,100 4,953 55.3 5 177 163,500 567,619 2 7.8
CARGO LINES
Aerovias Sud Americana e -ama= .= e = ]?8,523 1?3,5‘?3 63.0
Flying Tiger . . . . .. 7169 2,971 &68.5 14,845 29 563 | 19,976,938 | 20,318,406 79.6
Riddle - Domestic S wana —nm= B BBO 3,704 5,576,048 5,588,634 64.4
- Overseas . . . . 4,345 29 531 94.9 11,679 B7% 2,399 59] 5,365,261 B4.3
Seoboard World. . . . .. =ee | -—-a - 738,014 - 4,886,329 5,';'51.391 66.0
T 691 | 4,032 69.2 6,913,645 | 7,296,994 78.8
|
HELICOPTER LINES |
Chicogo Helicopter . . . 8,575 149 32.4 1,274 1,463 16,981 20.%
Los Angeles Airwaoys. . 3,770 134 38,4 5,242 2 597 20,693 43.4
New York Airways. . . . 13,176 | 245 46.9 437 792 565 25,125 48.1
ALASKA LINES | |
Alaska Airlines. . . . .. 6,846 5,736 33.6 58,200 1,892 609,202 | 1,246,681}  52.3
Alaska Coastal. . . . . . 3,250 332 56,7 3,689 4,828 42,7041  6d.7
Cordove '« o i v oo e 1,975 298 37.7 5012 25,241 60,865 48.2
ELEE i s e e
[odialk . o.v o wis 0 . 736 37 38.5 507 1,004 3,267 43.2
Morthern Consolidated . 2,304 706 34.4 73,384 53,638 53,638 204,890 58.2
Pacific Morthern. . . .. 7,403 5,886 33.8 150,319 9. 371 374 813 | 1,173,832 23.6
Reeve Aleution .. ... 956 1,074 28.3 69,827 54,996 | 206,277 37.0
Western Alaska . . ... 647 32 60.3 691 981 4,776 59.8
Wien Alaska. . . ... .. 3,273 840 35.6 57,082 152,829 298,812 50.6
PO e v s e 4 645 290 42.8 602 2271 28,385 44.1

Includes Excess Boggoge
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If you'd care to count, you'd find over 153 instrumen-
tation tapes at Ampex. The result: Ampex can offer

you a tape for every application. Not just an
ordinary tape, but one that insures precise per-
formance —every time. Then, it's only natural
the finest instrumentation tape comes from
Ampex. the company that makes the largest
line of instrumentation recorders, the company
that pioneered magnetic recording. Each ree

- .

BRI T R A TRT DR

Who knows enough about instrumentation to make tapes for every need? AMPEX.
e

of tape is based upon this advanced magnetic tech-
nology. And It's backed by an extensive application

engineering program to give you assistance
whenever needed. Ampex instrumentation tape
IS available almost anywhere. For details write
the only company providing tape and recorders
for every application: Ampex Corporation, 934
Charter St., Redwood City, California. Sales
and service engineers throughout the world
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Star - Field Tracker Gives Attitude Data

By Philip J. Klass

Ithaca, N. Y.—Non-mnertial attitude
ieference for space vehicles, called a
star-held tracker, which ehminates the
need for gvros and stabilized platforms,
i mulugmnf! tests here at General
Flectrics Advanced Flectronies '.Z enter.,

Fxpenmental model weighs 25 b,
but a production design version u'ht{'h
substitutes a static chopper for the
present mechanical rotating one 15 ex-
peeted to weigh less than 10 1b., ac-
cording to Lawrence Snowman, project
CNgInecr.

New device, like a conventional simgle
star tracker, can he used to establish
a precise direction in space. But because
it makes use of a multiple star field
for ﬂ.‘fL‘l‘L‘HI’.‘L’, it also ]:Inn'it.li_'h; data on
the vehicle's roll, pitch and vaw axis
attitnde with respect to the vector.

Unhlike a simgle star tracker which
must be aimed close to the star it is
to track to prevent lockimg onto the

STAR-FIELD TRACKER, engineering model of an attitude reference system for space

wrong star, the new star-held tracker
15 expected to be able to orient atsclf
by comp aring  the confguration and
arentation of the star ﬁtl:l it sees with
a built-in map of a portion of the
celestial sphere.

Preliminary tests to date, using an
artificial star ficld, have confirmed pre-
chicted uufnnnmu and the device will
shartly be moved outside for tests nsmg
the natural star feld. Snowman savs.

{_nnuiﬂ of a star-held m: 1Ir_‘hmﬂ de-
vice 15 not origmal with GE.  The
praoblem is more f]LI'Eu.nlt than it appears
at hrst examination, A star-held tracker
must be able to recosmize the desired
held conhguration regardless of its angu-
lar orientation,

The most frequently proposed design
;I]}prn;rr_'h mvolves usmg {ljgi!.l] COMm-
puter to perform the complex task of
correlation with a prestored map of the
celestial sphere, a large matnx of photo-
detector elements, or both,

General Electric has attempted to

vehicle use, requires no imertial instrumentation.  Unlike single star tracker, the new
device can provide attitude reference about roll, pitch and vaw axes.

DISASSEMBLED VIEW of engineering model of General Flectric star-held tracker shows (1)
objective lens, (2) reference aperture map, (3) focusing lens and (4) rotating chopper wheel.
Prototype weighs 25 Ib. but production version should weigh under 10 1b.

a2

substitute clectro-optical ingenuity for
such  complexity in its design. The
matching of the viewed star fcld with
the desired star ficld is performed opti-
callv. m such a manner that a single
photo-multiplier tube serves as the de
tector and correlator, and no computo
is required.

Theorctical analysis, tentatively com
firmed by tests to date, indicates tha
the device will be able to detect vehicle

attitude changes as small as 30 sec. of

arc i all three axes.

Star-held tracker consists of an ab-
jcctive lens which focuses the paralic]
hght ravs from cach star to a point at
the focal plane of the lens, bevond
which the ]Iéh'f ravs begin to diverge.
(See sketeh.) Bevond the focal plane is
located the reference map of the de-
sircd portion of the celestial sphore
which contains small circular holes pre-
cisely located to correspond to the po-
sition of each star.

Holes in the reference map are inten
fronally made smaller than the diverg
mg beam from cach star to provide an
indication of tilt misalignment of the
deviee with respect to the star ficld.

If the star tracker 15 |]ru]}|uh (11
ented with r respect to the celestial fcld,
the hght ravs from each star wall pass
”11’”[]"'! the corresponding hole in the
reference m: ip, and then will be focuscd
by a sccond lens to comverge on the
“correlation plane”™ at which the photo.
detector 1s located.

When the tracker is precisely on
ented, the light ravs from all of 1l|L
stars will be supenmposed onto a sing
spot  on the ]Jilnhu]:hj_h:l If Ths_
tracker is tilted slightlv, mdicating a
deviation of space vehicle attitude, de
corrclation occurs and the spot on the
photo detector will be translated and
slightlv elongated in the direction nf
translation, This provides an crror 8
nal that gives both the magnitude ]ml
direction of the tracker/vehicle  tilt
with respect to the reference celestial
ficld,

If the vehicle should rotate abont its
vaw axis, rotating the celestial hcld
with respect to the reference map, the
superimposed star image spot on the
photodetector will increase in size and
deerease i intensitv. This provides an
CTTOT "-.igl'l._ll 'l.'l.lll;ill_]'l il‘l{!it'd’[t'.‘i ”"..' ”l!i“__'il!'
tude ot space vehicle/tracker rotation,
but docs not indicate the direction of
rotation.

To resolve this ambiguity, the g
neering model uses a “reference map
which contains two complete scts of
holes representing  the  celestal - star
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ficld. One set of the holes 15 rotation-
allv displaced with respect to the other

to provide two scparate correlation

functions in which the difference be-

tween the two outputs indicates both

the magnitude and direction of rota-

tional misaligmncnt,

The reference map in the engineer-
ing model 1s a copper disk in which the

celestial star-held apertures have been

ctched by a conventional photo proc-

ess. During the mitial star held acquisi-
tion mode, the reference map is 1o-
tated by a small servo motor in the
tracker until it is orented properly
with respect to the celestial star held,
as mdicated by correlation of the spot
on the photodetector.

Engineering model uses a Cannon
f/1.2 35 mm. camera lens with a 2-in.
focal length and a 46-deg. field of view
for the objective lens. The feld lens
15 an £/0.39 stacked fresnel unit with
a 1.4 in. focal length. Resolution re-
quirements are not cntical for the lat-
ter because the correlation function
takes place at the reference map and
the held lens need onlv serve as a light
collector, Snowman savs:

The device uses a rotating FM type
chopper with a split rchf:% and an
Ascop 541-A end-on photomultiplier
tube with an §-11 surface for the de-
tector. [For use in a space vehicle, the
GE device initially must be pointed to
within approximately 10 deg. of the
center of the celestial star field to which
it 15 to align itself and the vehicle for
the correlation technique to perforn
properly,

Assuming that the vehicle is travel-
ing in the ecliptic plane, this does not
appear to be a difficult requirement to
meet. One possible acquisition arrange-
ment which GE has considered is to
use a simple shadow-box sun tracker
which could align the vehicle to the
sun 50 that axis of a gimbal mounting
the star-field tracker would be aimed at
the sun. The star-field tracker would
then scan by rotating about this axis,

In one revolution of the star-field
tracker about its gimbal axis, it would
look at two known star fields, the one
facing the ecliptic plane from above
and the other facing it from below, By
choosing one of these for the reference
map n the device, it should be able to
mitially acquire an attitude reference
to. within 10 deg. without use of iner-
tial svstems for pre-orientation.

The correlation technique which GE
uses minimizes the possibility of inter-
ference from planets or nonstellar light
sources with the field of view, Snowman
says. Additionally, it prov ides increased
sensitivity because the light from sev-
eral stars is focused onto a single spot
on the photodetector. Present esti-
mates are that the star-field tracker can
be used with stars down to third or
fourth magnitude.

MAF

REFERENCE

CORRELATION
FLANE

STAR-FIELD TRACKER consists of objective lens which focuses light rays from stars to
point, after which they diverge slightly before passing through reference map holes. Light
rays then are focused by objective lens, bringing them onto photodetector. When tracker is
properly oriented in azimuth, pitch and roll, all star images will be focused on a single spot.

New Radar Device Sorts, Displays
Weather Information by Altitude

new accessory for ground-based
wmt]ur radars, which sorts out and dis-
plavs rainstorm activity at each of six
different altitude lavers on individual
scopes, will soon be delivered to USAF's
Rome Air Development Center for
evaluation.

The new constant-altitude plan-posi-
tion indicator (Cappi) is designed for
usc with the widely deploved AN/
CPS9 militarv weather radars and its
Weather Burcau counterpart, the
WSR-57. The equipment was designed
and built, under RADC contract, by the
Aerospace Division of Aeronca Manu
facturing Co., Baltimore.

Existing weather radar scopes display
rainfall at a wide range of altitudes dur-
ing a single scan because of the angle
which the radar beam makes with re-
spect to the honzontal. Thus, the inner
portion of the scope displavs precipita-
tion at a low altitude, while the outer
portion of the scope shows rainfall at
high altitudes.

A more convenient display for use by
weather forecasters would be one in
which all of the storms at one altitude
laver were displaved on one scope, while
those at another altitude were shown
on another, This is the function that
Aeronca’s new Cappi performs, being
able to displav storms at anv six different
altitude lavers selected by the operator.
The equipment corrects for earth curva-
ture so that the altitude lavers displaved
are, in effect, curved shells around the
earth’s surface,

The six cathode ray tubes are photo-
graphed onto a single 35 mm. film strip
which is developed automatically in one
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minute and then projected onto a
ground-glass screen. The automatic film
processor was developed by Chicago
Aerial Industries under Aeronca sub-
contract.

To enable an operator to studv the
progress of a storm, the equipment per-
mits recall and projection of anv previ-
ous hlm frame. Green and red flters
are provided so that the current situa-
tion can be displaved in one color while
the earlier situation is superimposed in
the second color.

The equipment uses 5-in.-dia. cath-
ode rav tubes whose diﬁipl;ﬂ IS magni-
fied approximately 1.3 times when pro-
jccted onto the screen, The projected
display is bright enough to permit view-
g in a room with an ambient light il-
lumination level of 50 foot-candles,
Aeronca savs.

Principle of Operation

The Cappi equipment controls the
elevation angle of the weather radar
automatically so that its pencil-shaped
beam sweeps out 20 de ertim] COV-
erage during a series n% 18 rotations in
azimuth. After the 18th rotation, the
antenna is automatically depressed to
zero degrees elevation angle and the
process 1s repeated.

At any particular elevation angle, the
signal echos from rainfall are separated
according to the altitude laver at which
they occur, a function of their slant
range and antenna elevation angle, and
displayed on the appropriate scope.

At any instant in time, only a narrow
hand on each scope will be painted, but
during the course of the complete 18
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Mindpower and Manpower. .. nt '

shaping the future in

-~ ™~
ELECTRONIC COMMAND SYSTEMS

ENGINEERS: Creative mind-
power is being applied today by

the men of Motorola to such vital
aerospace programs as the NASA/
JPL Mariner planetary probes...

the Mercury manned orbital space
vehicles...and the Navy’s DASH
drone anti-submarine helicopter. Ad-
vanced instrumentation is also being
— developed for more than 20 major U.S.
missiles. ¥ If you are interested in shaping

the future with Motorola on these and other
programs, we can offer immediate opportu-
nities to both system and equipment design
engineers. Write us today describing in complete
detail your experience in the following areas:

Systems Design « operational and functional mission
analysis, optimum time-bandwidth utilization, redundant
system organization for reliability, phased arrays, digital
and voice communications,and A-J secure communications.

Egquipment Design » solid state receivers, transmit-
terse and transponders, distnibuted parameter microwave

equipment, digital Modems, controls and displays, low-level
switching circuits, and digital data processing circuitry.

Familiarity with State-of-the-Art » spread spectrum tech-
niques,visual spectrum intelligence transmission, statistical theory
of communication, integrated circuit applications, multiple logic
element technigues, organization of digital data handling systems,
correlation and phase-lock techniques, and coding and modulation.

We are particularly interested in the programs on which your
experience was obtained, and the extent of your technical
responsibility. Please address this information to our Mana-
ger of Engineering for immediate and confidential attention.

An equal
opportunity MOTOR QLA
employer

Military Electronics Division Headquarters
ga201 E. McDowell Road « Scottasdale, Arizona

MILITARY PLANTS LOCATED IN CHICAGD, ILLINOQIS:
SCOTTSDALE, ARIZONA; RIVERSIDE, CALIFORMIA.
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Engineered
Environment

; o Birds that burrow? Yes, the pufhins
NEW WEATHER RADAR ACCESSORY sorts out and displays rainstorm achwity at each of do. The puffin also * flios" ]I_I 0
six different altitude layers on individual scopes, New device was developed by Acronca's

: ater—using his wings—as well as
Aerospace Division for Rome Air Development Center evaluation.

in the air,
Does vour new weapons system

simuth ations, cach at a diterent The Aeronca equipment is capable - e
azimuth rotations, cach a , [t | need to he EE[['J;.-._{],-_',‘pt_lng to extreme

Jevation anegle. the time-exposed 35 of producing a new situation displa ; 7 o Sk
|L1:;11, Tﬁhn fr;|:u_' will obtain a lfl_ﬂ] scOpe L"-'-L'l!}' minute. if the radar antenna scan ':;?“EF:' "':'I: |E".1:-“-u-|l-“:r-1-.t "t-- AI;]:IILE[:FTT}I
3ok o ates permit this speed. Air Filter AR p“’”_'“" Eﬂpia 11.:" ag
PUETEE, r “-!t an tsed with the AN/CPS.9: fa: supply and install complete environ-
S et mental systems capable of over
20 thousand hours mean time be-

tween failures (MTBF ).

The Aeronca equipment uses a log-
arithmic receiver with a dynamic range i _
af 70 db.. enabling it to determine echo  cvery hve mimutes.

: : =L - = " Canpt displavy 15 mounted m a
imtensity without manual readjustment 'he Capps "“h"']:"' ' ; : il e AR, .
of Th:' xain control console-tvpe  cabinet which  measurcs Our project experience includes

‘-_‘I N a r

: iT 5 - s % = ; r
The echo intensity is quantized into 66 x 81 x 24 m. deep. The cabinet %Ilrirﬁi;]m:miuiillﬁiﬂﬂd{::rédi:lg? ];::Ei
seven levels. one of which 1s the hack- contains the “—"1r']:”.“”‘lﬂl““ L]l‘-.[‘}]:l'-.', v i .g.r_r.} SR . ,-h 3 o .I_
cround noise level radar receiving and video  processing neering portable -‘:UPP'I-HI- 'iéIUIP'11;-1:1-
EFIE L ! L ke a - | ! S O 3 & ey & npp— F % 'zt S
" The other six can be selected in in-  equipment and the antenna program- EI LT Rb I (O RS
3 dSE5.

e A | e W MeEr, ! : - : }
crements of 5 db. or 10 db, This American Air Filter Ca -

ali'._“ SCVEN ||._"|.|.,'l|."| A0 .|.'l,|ri|..|l?||_' f':?F [ HM - A ; e .
oy : R i v T bility to perform under difficult de-
r_'n:rr_[m,l:; amn I:;t];..;_- Or I'-"_T*-'L'L"‘””-':l hfn Lll-__,l.t,li FILTER CENTER ::'-'I'gﬂ e A fr'ﬂm sl
computer, but only four levels of storm through protoiype to full scale man-

intensity are presented on the scope dis- : : gty :
e . . . — ¥, S ufacturing. Inquire: Defense Prod-

5 - Jeast intense displav level ™ Probing Laser Radiation Effects—In- ik . o
plays.. 'Ihe jenst ntense Gipiay e el ucts Division, American Aiwr Fuller

—_— : adlesvn : L ".': 3 . rf 1 - H e -..I-;:It--...l i-ﬁ (13- g A ol
s used for background noise, with the  temction of radiabion generated by o Co. Inc. 310 Third Street. Rock

dar, a new display can be produced

second, third and fourth levels presented cal masers with target matenal is to be g 200 O
econd, third and fourth yid e o e L Sy Island, Illinois, Phone 788-9311.
at increasingly bright levels. If the core  investigated mm an eltort to devclop
of a storm produces an echo which ex-  models with which to analyze shocks m SUMPLETE SVETEI
ceeds level four, it is mverted and  matenals in a program w_|1n11--'::ul h the CAPABILITY
shown as a black hole in the center of  Air Force's Special Weapons Center. Eg:wagl_“
i i A Te! T % ing

the intensely bright storm area. " | In a companion program, -"'_l1_4-""""1"' C will Alr F_iltﬂrirh!t:

The equipment contamns provision tor  explore one of the more difficult prob- ﬁﬂﬁﬂ%ﬂ'ﬁ'&'ﬁ:tm
equalizing the intensitics of all six alb-  lems in this ficld—the measurement ol
tude scopes so that cach grav level on

high-intensity radiation. The latter pro ENGINEERED
all scopes has the same intensity. Range  gram, scheduled for 15 Hn:n_Lth. clura- ENVIRONMENTAL
markers can be displaved on the scopes,  tion, will require a study of mcasure- SYSTEMS

if desired. ment methods, then the analvsis of new
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methods and .|-"-L1-%;1|||-..-|1!I aof devices o —— —— e — .
for q._':'-;.]:l[lljfin.'__{ thiose methods

» Signed on the Dotted Line—Major
contract awards ty avionics manufac-
turers announced recently include the
following:

® Pan American World Airways, $1 mil-
lion contract to |‘.|]'-:HL'.iLZ facilities for
development and testmg of advanced
surveillimee svstems at Armv Electronic
Proving Grounds, Fort Huachuea, Ariz.
e Sperry Gyroscope Co., Great Neck,
N.Y.. sapplemental contract for $7
million for mstromentation of C-4 shaps
to be used on Atlantic Missile Range.
e Collins Radio Co., Dallas, 51.2 ml-
lion  contract for NIX-105 multiplex
cquipment to be used at 23 stations of
1 92-station microwave svstem to be n-
stalled i the Central Treaty Orgamiza-

ALL FOUR IRIG FORMATS
Yyl S ON ONE COMPACT CHASSIS
|]rI|H1I| ;u-ul]l ]}:qkliutL.Ll1:!” [f]:_t:::ﬂI:l.'fiﬂi_\'”{;l[]-"-il; WITH EEco 811

reports a %2 milhon contract from Acro-
nautical Radio, Inc., for C-5000 com- TIME CODE GENERAT“R
munication switching system to nter-

connect Armce commuanication center ) — e = S =1
New York with airline ofhices through-
out the country.

e Minneapolis-Honeywell  Aeronautical
Division, $1 million second-source 1ni-
tial contract to cover tooling and nitial
production of gvroscopes for North
Amernican Autoneties Division, to  be
uscd m Minuteman [CBNM,

e Ravtheon Surface Radar and Naviga-
tion Operation, North Dighton, Mass.,
5.6 follow-on contract for AN /SPG-51
hre control radars for use with Tartar

ship-to-air missile.  Company also has : |
' ' — received S4.4 million Navy Burean of EECO 811 IRIG FORMATS

R —————

Ships contract for production of sonm , A B C 0
transducers, to be performed by Ray- Time Code | 34 Bit BCD Code | 30 Bit BCD Code 23 Bit BCO | 16 Bit BCD
theon's Submarine  Signal  Operation, Format jeanifying days, identifying days, Code identi- | Code identi-
\ : iours, minutes, hours, minutes, tying days, fying days
Portsmouth, R. 1. seconds and 1/10 seconds and a 17- hours and and hours.
y - o " seconds ar : ' :
¢ Controls for Radiation, Inc., Cam- uf‘{i".n;'r;"}”n,j;” m,ﬁlﬁ':ﬁg:ﬁfﬁe e
bridge, Mass,, rescarch contract from identifylng time of day in seconds. |
: - | of day in saconds. '
I{';:'”H._' .'llli-HI !-:'L-"- ':..'.ll.l]'”]EL-.”It {_.L‘?ltiT'T L0 "'.I-H.L].Il- Code Frame | 0.1 second | sacand 1 minugte 1 hour
nature of hazardous N-radiation gener- E“‘"E;“
ated by gh-powered radar equipment. Eg?esmn it sl Lo ki
® Jomt-venture association of Page Code Carrier | 10 ke 1 ke 1 ke or 1 ke or
Commumecations Engimeers, a Northrop Frequency rlfv?itiw 100 cps
cibsiciary, River Construction Corp., selection) selection)

I't. Worth, a subsidiarv of Morrison-
huncdsen Co., and Curran & Co., Greal

An all solid state, card construction, precision “metronome” for the
most demanding range or laboratory instrumentation. Supplies all four

Ialls, Montana, will construct Minute serial IRIG time-code formats with an accuracy of better than 1 second
N ”1|||~._-;1I|i- communications network a month. Frequency stability 1s 1 X 107" per day at laboratory tempera-
at Lllsworth AlFB, 5.1, under %5.5 tures; 3 x 107 per day throughout entire operating range of —20°C to
SELTZER TABLETS. GLASS OF WATER. UNMIXED, YOU HAVE AN INERT SOLID, AN INERT LIQUID. MIX THEM, YOU HAVE IMMEDIATE milhon Air Foree contract, +-55°C. Parallel code output. 10 pps and 1 pps synchronizing pulses.
REACTION. WHAT DOES THIS SIMPLE THERAPEUTIC SYSTEM HAVE IN COMMON WITH UTC ROCKET PROPULSION DEVELOPMENT? ® T'ransitron Electronic Corp., Wake- g}'"ﬁhg&"!“ilﬂﬂ ]J““‘**“ ';*"F “‘?“'“‘“I" 2 ;’-‘“EF““I control “"-‘““‘;1“ BeAeiaEs
Aeld Mass. S750.000 awanrd i oth digital and resolver time shift for fast, accurate synchronization
UNITED TECHNOLOGY CORPORATION 1S WELL ALONG WITH A DEVELOPMENTAL HYBRID ROCKET MOTOR, IN WHICH A LIQUID kvl ik W Gy b L o) with WWV or other time standard. Operates on 115v ac = 10%, 50-400
OXIDIZER IS BROUGHT INTO CONTACT WITH SOLID FUEL. THE RESULT IS A WHOLLY NEW KIND OF PROPULSION SYSTEM, COM- for high reliability semiconductors for cps, 1 amp, with power supply on same chassis,
BINING TRADITIONAL SOLID PROPELLANT RELIABILITY WITH THE HIGH PERFORMANCE FIGURES CHARACTERISTIC OF LIQUID use m  Minuteman  gmdance  system, Specify small (7" x 19" x 17"), light (32 pounds) EECO 811 Time
Also, 51.2 million subcontract for wired Code Generator as the heart of vour instrumentation and be assured
ENGINES. UTC'S HYBRID OFFERS UNLIMITED START-AND-STOP CAPABILITY, AND HIGHER SPECIFIC IMPULSE THAN ANY OTHER structuril packises to Radio Corpora: of accurate time correlation. Investigate EECO’s new reduced prices
NON-CRYOGENIC SYSTEM. APPLICATIONS: HUGE BOOSTERS, SOFT LUNAR LANDINGS, ORBITAL CHANGES OF tion of America’s Data Systems Divi on various models of timing cquipment,

s1o0m, Van Nuvs, Calif
e CGoeneral Procision’s Link  Division,
Bighamton, N.Y., contract from 'light

g i B Electronic E“giﬂEEriﬂg Company of California
L] [ ] U , 5[ 'l V. INcC, .|'|'|-. ';I-l. SITTTRL IR T CENE | [ IE[”. E. Chestnut A'I'E'['II.IE, Sﬂﬂt.ﬂ AHE‘ -[]31ifmni3 g Hlthﬂy ?-55[”“' F. ﬂ. E cn
United Technology Corporation - e o e e ol s o s . sy o i

SPACECRAFT, CONTROLLABLE BALLISTIC MISSILES, ANOTHER STATE-OF-THE-ART ROCKET DEVELOPMENT BY UTC.

P. 0. BOX 358, SUNNYVALE, CALIFORNIA
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industrial group unique
in Continental Europe :

the SNECMA

SNECMA is not only the home of the family
of ATAR jet engines which have a production
measured in thousands and of which the most
recent example is the ATAR9C of 6.000 kilogram
thrust équiping the Mirage |1l and Mirage IV, it is
also an unique industrial group adapted to the
most advanced techniques.
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11.000 exceptionally experienced engineers,
technicians and specialisls make use of 5.500
ultra modern machine tools spread amongst

5 centers round Paris.

Not counting the present production of ATAR

engines al the KELLERMANN factory, the repair
of Herculés and PRATT and WHITNEY engines
at the BILLANCOURT factory and the melal
foundery at GENNEVILLIERS, SNECMA is pre-

paring a promising future through its research

teams working al the laboratories of its Atomic

1= 4 | __ _ g&% Division, Technical Division and of ELECMA
e e - e, g’ S8 which groups all Electronic Divisions.

With its past exceptional experience of turbo-jet

production SNECMA will, through the dynamic

quality ol its research teams, bring in France and
Europe an essential contribution to the conquest
ol space.
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Assembly line

THE KELLERMANN PLANT

THE CENTER

AT VILLAROCHE
A part of the Test Center
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... IN PRECISION MECHANICAL SERVICES FOR THE AEROSPACE INDUSTRY

When BIGGER mechanical components are
required, where will they be produced? Probably
at HITCO, one of the few plants where the
mightiest of modern machinery has been assembled
and coordinated especially to handle massive parts
beyond the capabilities of most machine shops. Our
speclalty 1s solving tooling and mechanical fabrica-
tion problems too big for yvour available facilities.
Call or write HITCO’s Mechanical Division Sales

WRITE OR CALL YOUR MNEAREST HITCO FIELD ENGINEER. EASTERMN: Tom Kimberly,
Hill Rd., Baltimore 12, Md., YA 5.3135 » MIDWEST AND SOUTH: Burnie Weddle, 1500 Carroll Dr., N.W. Atlonta 18, Goa.., Phone 799-8593 ¢ SOUTHWEST: Marshall
Morris, 283504 W. Berry, Room 7, Fort Worth, Texos, WA 4.847% = MORTHWEST: Doug Stofi,
DIEGO: John Yeil, 8431 Royce Court, BR 8.5350 #* DUMOMNT PLANT: 407 lrwin Sireet, San Rafoel, Califarnia, GL &4.1140 & ATLANTA PLANT:
M. W., Allenta 1B, Georgio, Phone 799.8593 * CAMADA PLAMT: The H. |. Thompion Compony of Canaoda Lid., &0 Johnsten Street, Guelph, Ontario, TA 2-4430.

Engineering Department. No obligation for
consultation or proposals. Capabilities Brochure
avatlable upon request.

HITCO DIVISIONS SERVING THE AEROSPACE INDUSTRY

et : ;
-.l:ll-_" _'-.-"' o . - L Ll — B s

ALSEARCH MATERIALS AEROSRACE HECHANICAL INSULATION AADOMES

MECHANICAL DIVISION
H. I. THOMPSON FIBER GLASS CO.

1600 West 135th Street = Gardena + California = FAculty 1-8080

500 Rodmere Rd., Cheshire, Conn., BR 2-4544 #* Fred W, Muhlonfeld, 4459 Loch

14537 Seuvtheast J0th Streat, Ballevue, Warthingten, 5H 4-5403 = SAN
1500 Carroll Drive,

Core Removed From Aerojet's Motor Segment

Dolly (upper left) moves a center unit of .-"hr.*rnif:l-ﬂi:nci:ﬂ'h five-
segment solid-propellant motor from the euring oven to a handling
area at the company’s Sacramento, Calif., Solid Rocket Plant. The
5.000.1b, steel and mahogany core is then removed from the
hardened propellant (upper right and below). Three of these
100-in. diameter, 11-ft. long center segments, plus two end caps,

were joined to form a 53-ft. long, 119-ton motor which was fired
recently by Acrojet (AW Mar, 5, pp. 11, 70), Each center segment
contaimed over 26 tons of propellant; total propellant in the motor
was 107 tons,

The solid-propellant motor developed approximately 600,000
Ib. thrust over a 98 see. hring time.
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rrom the Air Force QF-80 and QB-17 to the Army 124-E...
SIX YEARS OF DEL MAR DRONE/TOW TARGET EXPERIENCE

Early in 1955, Del Mar Engineering Laboratories demonstrated
the feasibility of conducting interceptor firing exercises against
tow targets that were carried aloft and launched in-flight by
droned aircraft. This pioneer work was done in cooperation with
the U.S. Air Force's Drone Group at Field 3 Eglin Air Force
Base. The drones used at that time were the QF-80 and QB-17.

A short time later, Del Mar, working with the Air Force
Armament Center, introduced still another new concept—The
Piggvback Tow. It consisted of an unexpendable sophisticated
Delta Wing Target (complete with Kinescore missile scoring
equipment) from which was launched an expendable, low-cost,
radar-reflecting tow target.

Since then, Del Mar has gone on to lead in state-of-the-art
developments of a vast variety of weapons training systems
tailored to meet the specific needs of the various branches of the
Armed Services . ..and more than 100,000 Del Mar targets have
been employed in military operations throughout the Free World.

QF-B0 droned aircraft with Del Mar DF-4RC radar-reflecting tow target,

o '-_-_______..-*"' E

S
e

Today, Del Mar is participating with the makers of the Army's
124-E drone—Ryan Aerospace of San Diego—in the development
of a drone/tow system employing the Del Mar tow target and
Ryan Firebee drone. The new system is being developed for use
in training Army missile batteries.

The Ryan Firebee/TOWBEE system will provide the U.S5.
Army with all of the safety and the cost savings associated with
an unmanned tow system.

For more information on manned or unmanned tow target sys-
tems and related weapons training concepts, write Dept. AW-1836,

INTERNATIONAL AIRPORT
LOS ANGELES 45, CALIF.

" oy
. £ ;
& il . i
Rina S ATO An equal opportunirty employer,

Del Mar Piggyback Tow and DF-4RC radar-reflecting tow target.

= q.‘,ri:;-}.i-. i

NASA Contracts

National Aeronantics and Space Ad-
mimmstration recently awarded the ol
lowing contracts and research grants:

HEADQUARTER=, W ASHINGTINN
e, 4.

Case Institute of Techonology, Clevelnml,
Dhio—2250, 000 for experimential and theo-
retical reésearch in plasma dynamibos,

fperations Research, Ine., Silver Spring,
Mal.—£60,000 for planning study of launch
vehicles technology and requirements,

C'ornell Aeronnutical Laboaratory, Baulfala,
N Y —E2240.000 for experimental s#tudy of
hesit tran=fer to nuclear-rocket nozelex

Sorth Amerienn Avintlon, Ione., Coanogn
PFark, Calil.—£50,000 for Phoebus fesl syg-
f e,

secrefnry of Army, Washington, 1.0,
Fo00 000 for suppart of NASA laundches at
raockel research facility nt Fort Churchill

AMES HESEARCH CEXNTER, MOFFETT
FIELD, CALIF.:

l'urll'j;l.ull K Cole, Bwver,, Bl Nliwa, €nldif.

st for modifications o provide oflice
A  Iaboratory space n Yxi0-0t. wind
tunnel building

LANGLEY RKESFEARCH CENTER,
LANGLEY FI1ELIY, VA

vie PProducts & Chembonl Corp., Washing-
tan, I}, C,—3206,000 for orvogenic heliam
Las puriher system.

duneckson & Maoreland, Ine., Hoston, Miass,
— 301 W00 for design and engineering Sserv-
el for lunar landing reseairch facility,

GUODIDARKD =PMPACE FLIGHT UEMTER,
GREENBELT, MI).:

Aerojet-Gieneral Corp., sacramenta, Calil.

204,000 for design study of large unecon-
ventlonal lguld propellant rocket engine
and vehliele.

Lockhesd Alreraft Co., Sunnyvale, Cualif,
- 196 0 for rocket Instrumentation and
m=tallation In Aerobee 150A vehicles and
iiidy of resulting telemetered odat.

Flevtro=-Mechanlenl Heéeseareh, Ine,, Sara-
swili, Fla.—366,000 for low power pulse code
moduliation telemetiers

Computer Applications, Ine, SNew Yark,
.Y —E] 327 00 for gomputer program for
Goddard Institute of Space Studies,

Mlanning Heésearelh Corp., Los Angeles,
Calif,—2582, 000 Tor reliability =2tudy for or-
hiting epeophysical ob=erviitories,

mperry Huand Corp,, Lobng Island, NJY,
FALMN0 for study and development of a
ridio frequency mMass spectronieter,

University of Aluska, (College, Alnskn—
Fo 000N for maintenance and operation of
Minitracks A and B

Gieneral Mills, Ine,, Minneapolis, Minn,—
AT LRI TH for WETEIl ITRE e et b ETNIE vkt
ALV ECS-0T compuler vstem

Philvo Corp., Palo Ao, Colif.—3500,000
ior réliny test Rtation antennad Sv=iem

Watkins-Jalinson (o, Falo Ao, Calif,.—
Eho, 000 for development and fabrelcation of
FuEaed low powesr traveling wave tuhe for
Frodect SYnoeorm.

Army Ordnunee Missile Commaned, HKed-
s=tonne Arsennl, LN M b I (LT T A T Rl S =

i,

Auvy Boreau of Wenpons, Washingion,
LU —E84,000 for rocket motors (or se 8

Lhird stages in Delta lnunch velijolex,

MAHSHALL sI'PAUCE FLIGHT "rEXTER,
HUNTSVILLE, ALA

Blount-Todd, Cuape Connvernl, Fla, —
410,000y for fabrication, Installatiom and
checkout of Saturn #tec] launch pedestal,

Kepublic Aviation Corp.,  Farmingidale,
MY 200,000 for fabrication aml engl-
Neering =ervices for design of large alr-
Trame tooling and components,

LGenernl Dynamies Corp., Foart Waorth,
Tex, 178,000 for Investigution af voine
'-il--:li effects of eradilation and vaenum on
ENgineering materials,

Chrysler Corp., Detroit, Mich.—271 000
tor fabirication of valve iteing for Sntarn,

Hayes Corp., Birmingham, Ala.—21.0]2,

i SELENIA
ADVANCED WEATHER
RADARS IN EUROPE

chosen by the most progressive meteorological services

Accurate and flexible enough for use as a scietilic instrument, yet rugged
and reliable for everyday use. SELENIA WEATHER RADAR is the choice

of many European weather services. Selenia nigh-power, low-cost weather

radars detect storm formations at great distances. The combination of the
Pencil-Beam antenna, flexible scanning modes and calibrated iso-echo
gain control l:_'.|1.J|{:H|'!,|' determines the altitude and extent of the rones of
dangerous precipitation and turbulence. Inexpensive weather balloons can
be automatically tracked with Fire-Control accuracy to determine wind

speed and direction at various altitudes. These radars are also available for

trailer mounting and tor installation on weather ships using stable platiorms.

.

A

,-r""’.-’._-—_
w“ INDUSTRIE ELETTROMNICHE ASSOCIATE Sp.A.

| LICENSEE OF RAYTHEON COMPANY USA ROMA - VIA TIBURTINA KM 12 400
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TESTING
TAKES
EQUIPMENT

AEROTEST, a completely equipped facility, is
qualified to perform all types of testing for the
aerpspace and electronics industries, including:

THERMAL YACUUM and ULTRA HIGH VACUUM -
NUCLEAR and ULTRA VIOLET RADIATION -
CRYOGENIC = SHOCK = VIBRATION = ACOUSTIC -
RADIO INTERFERENCE = MOND and BI-PROPEL-
LANTS = PNEUMATIC and HYDRAULIC = PLUS
GENERAL ELECTRONIC SYSTEM and COMPONENT
EVALUATION and QUALIFICATION

| AEROTEST'S position as the foremost inde-
pendent aerospace testing laboratory is indi-
caled by some of the projects with which it is
associated. Among these are:

TIROS = MINUTEMAN = DYNA-S0AR = ATLAS -
TITAN = REDSTONE - APOLLO = ECHOD

THERMAL VACUUM CHAMBER

Cooler Installed in Cornell Wind Tunnel

Cooler, framed by circular test section, is being installed in Cornell Aeronauntical Labora-
tory’s wind tunnel which is designed to test missile configurations for long durations. Cooler |
absorbs heat up to 9.000F. The wnit weighs 20,000 Ih. and measures 12 x 14 ft. Wind
tunnel is designed to test missile models at speeds np to and including Mach 20, is 4-ft.
thick and is equipped with 888 copper tubes. Completed tunnel will cost $5 million.

g for engineertnge, fabrication and other with eomponents and material L=
related services for Baturn Army Engineers, Los Angeles, Calif, — A recent addition at Aerotest is the
{'olumbin Brondensiing =y w i, | §I T FHO MMM for site ndaptation study, =uil In-
stumford, Conn.—2150.000 for research and vestigntions and topographical survey fop thermal vacuum chamber illustrated.
development of =olid lm lubricants =1 engine (o=t stond sites, ' : :
Thompson-Kamo-Waooldridge, Inc., Cleve- Army Ordoanee Missile Comvmoanid, Heds Six feet in diameter and five feet ['ﬂlﬂg.
tnnd, Ohlo—361,000 Tfor development ind wtopne Arsenal, Aln=—E50000 for schentif i ' -
] 7 B fabrication of ion engine power supply and  téchnical effort In theoretieal and It is being used to test complete sat
ow 0 pu your In er on preclse oca Ion Republic Aviatlon Corp., Farmingdale, laboriatory experimental program for zpec- elhtes and space pl‘DbEE. ThE cham-
N Y. —E2250. 000 for fabrication amd p9=eme- tFissenie |tudivs,
bly of Saturn components as required utiliz- Alr Foreve Systems Commmoond,  Arnald ber can be F”-'mF"E'd down to 10-6 Torr.
. . : . i X mie numerically controlled egquipment. AFE, Tenn~—33G 000 for wind tunnel test .
F’mpmntlng precise location EII"]'_'»,I'WhEFE on the world's surface: that's the task per‘fﬂrﬂ‘l&d with scrupu- - Auburn I.I'nln-r-ll_'l.. Auburn, Alp.—3K4 040 time I "I-1 test co)]l for Saturn SA-5 oan- Also available are smaller chambers
. s ' . , for regearch o determine correet pradar re- firuemtion it Madch L6 and 3.0 an Mmirmali=hed ' | .
lous reliability by the Ford Instrument-120 Inertial Stable Reference & Position Unit. It presents Mectivity figure for sea witer, model, for economical testing of sub-systams
, s ] ’ ) _ Hugh 4. Baker & Co., Indianapolis, Ind, Army  Engineecrs, Jucksanville, Fla, — and components.
continuous digital readout in North-South, East-West grid coordinates. Consuming low power and —3%119,000 for fabrieation, delivery, instal-  $18,761,000 for acquisition of approximately i
, . g - : : lition and chéckout of gantry assembly for 24,000 aereg of land Ivine ta north  anid
totally self-contained, FSP-120, including digital computers, occupies less than a cubic foot of space S turn, - ]r..-..u..,,. b 1':.,;,,. Ciky-
it i . . - . - . Tlhammips - I o=Waonldridge, Toe., Uleve- avernl : E550 0w for  preparation  of Wi i
—only 10" x 10" x 16", Rigorous shock-testing has assured its capability to withstand severe shock AN RN EE RO b by A Y. Rar e SORILRE SOt e O :L::#E:t?ﬁ nmiiizi:mg
' . a . M - - daprererd of ipkie] 12 LR SRR iif il TRLEL F g Ly pa= Fiil CAATE ST LT TdeTs N o B i ;
and vibration. FSP-120 is another extraordinary development of Ford Instrument’s creative engineer- Ty, TR ER e SRR iR L At ok comtyclem :
2 ; . 'y Blount Brothers Construetion Co,, Maoni- Alr Foree Systems Command,  Arenold
ing talents and management depth. Your Ford Instrument representative will furnish additional gomery, Ala.—S$3, 348,000 for construction of AFIL. Teun.—E670 000 for ----Irn,-..n-| ----llr.».w-- ep te st
i " P — e P —— i propefiant storage amld tronsfer systems al L including LXN2 liner diffuscer anid ejec- o
detalls el rEEEUEEL o @ Fﬂﬁi ;?55? g ;-_J:T—— g 2__"'75?‘_;:“ e E.—.i' Complex 37, Atlantic Missile IRange, LidH, il e
e s . e 'I'|-|1-||r||||1.|j.||l-|,- Corp, MNew York, N.Y. Arimy Ordpanees Missile € omm I, Ml LnEuHhTDHIEE IHE'
DIVISION OF SPERRY RAND CORPORATIOMN BEY.000 for Prous sommoniediion Vist edhms Arsraal Ak STH000 Tt Lot '
presentation  systems completely  installed  library  services, . Comac Road, Deer Park, Long Island, N. Y.

31-10 Thomson Avenue, Long Island City 1, New ¥York
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3 engineers...and why

they moved to Honeywell

Arthur Langlieb, Senior
Development Engineer,

and formerly of New Jersey..."| was
most attracted by the apparent high
level of professional work being done
at Honeywell. | have since found
that with my experience, | am en-
couraged to spend as much of my
time as possible doing purely techni-
cal work—the kind of thing | want to
do most! This minimizes the amount
of non-technical work that the com-
pany feels can and should be done
by others."

Currently we are looking for scientists
and engineers in microelectronics,
instrumentation, systems analysis
and control; for such projects as
Apollo, Gemini, X-15, Mercury. If
qualified, fill in and mail the coupon.
Address: Mr. Roy Richardson, Technical
Director, Honeywell Aeronautical Div.,
2654 Ridgway Road, Mpls. 40, Minn.

Honeywell
(H| Miltory Pudits. Govp

An Equal Opportunity Employer

Jim Bass, Computer
Data Processing,

and formerly of California . . ."One
of the mostimportant reasons | came
was the knowledge that | could con-
tinue my education as | worked. And
once | arnved 1in Minneapolis | was
happy to fina that not only was the
University of Minnesota only ten min-
utes away, but Honeywell also en-
couraged me to go on with my school-
ing on atuition-reimbursement basis!
...another reason was the small work

John Brewer, Senior
Development Engineer,

born in Minnesota, and recently from
Los Angeles . . .""For one thing, my
family missed the four seasons we
have out here . . . but more import-
antly, | suppose, was the fact that |
wanted to work for a company | knew
was foremost in controls in the U.S.,
and | wanted to have some control
over what | designed and developed.
To stick with a project from start to
finish—to nurse it along—this Honey-

groups. You don't feel like a number."’ well wants me to do."

. i

What does Honeywell have to offer me?

NAME - —

ADDRESS__ -y R s ——— iy
_____HOME PHONE

__ZONE____STATE

iy
COLLEGE DEGREE == : .

SPECIALITY. T—— . - i

EXPERIENCE (YRS) OTHER JOB INTERESTS

To explore professional opportunities in other Honeywell locations, coast-to-coast, write; Mr. H. G. Eckstrom, Minneapolis-Honeywell, Minneapolis. 8, Minn.

Wright/Sperry

Temperature Compensated
Servo Motor Tachometers

Now available are servo
motor tachometers which
operate reliably over a wide
ambient temperature range,
For example, from 0°C. to
85°C., this Size 11 will main-
tain a speed sensitive volt-
age to within 0.3%, a phase
shift to within 1°, and a
tachometer linearity of
0.07% from 0 to 3600 rpm.

Write For Data Sheet 20C473

WRICHT 25

Division of Sperry Rand
Durham, North Carolina
Telephone 682-8161
e s

NEW AEROSPACE
PRODUCTS

FLEXIBLE
PERMANENT

Missile Gyro

Device, designated “Genie Jr.,” has
been developed for use in guidance sys-
tems of medium- and short-range tacti-
cal missiles,

Gyro is 3 in. long and only slightly
more than 2 in, in diameter weigh-
ing less than one pound. Turbine-type
gvro wheel is accelerated by a hot gas
charge to an operating speed of 42,000
rpm. in less than 100 milliseconds after
ignition, according to the manufacturer.

RTV

At top speed, the gas nozzle retracts
automatically, and the gyro mechanism
is uncaged and ready for firing. Only
one clectrical impulse is required to
mitiate the sequence, and no scparate
uncaging signal is needed.

Atter 60 sec. of operation, the
mechanism’s angular velocity is rated at
0% of maximum. The 2-deg.-of-free-
dom gyro has pickoffs in both axes.
One gvro can supply reference for a
spin-stabilized missile, and two can
stabilize all three axes of a flving missile,
the manufacturer reports.

Instrument Division, Lear, Inc., 110
lonia Ave.,, N. W,, Grand Rapids 2,
Mich.

=
]
poa
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RPM. Limit Warning System

System developed for turbine-powered
Bell HU-1 helicopters is said to detect
mimmum and maximum rpm. limits of
engines and rotor from the tachometer
generators and instantly flash a warning
to the pilot by light and audio signals.

The manufacturer reports that the
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SILICONE
RUBBER

ADHESIVE
SEALANT

READY-TO-USE

GEMERAL @5 ELECTRIC |

® seal metol jounts, ® seal leaks

sheet work ® yie as odhesive
for pre-fabricated
silicone rubber

® insulale wiring
and terminals

For a thousand jobs, just squeeze
it on and it’s on to stay! No pre-
mixing or priming. RTV-102
silicone rubber adheres to almost
anything — glass, metal, plastics,
tile, wood, silicone rubber. Sets in
minutes, cures in a few hours, forms
a resilient rubber that never dries
out, cakes or cracks. Resisls mois-
ture, grease, weathering, many
chemicals, and temperatures from
—75°F to 500°F.

RTV-102 won't sag on vertical
surfaces, can be smoothed over
Jarge areas, “gives” with vibration
and flexing. For free evaluation
sample plus technical data, write
on your letterhead describing vour
application to Section JI670. Sili-
cone Products Department, General
Electric Company, Waterford, N.Y.

GENERAL &3 ELECTRIC



system has apphications in conventional
jet aircraft as well as helicopters, The
svstem  also  detects turbine governor |
fallure, power train faillure, and rotor
overspeed or underspeed dunng auto-
rotation. It also has provisions for pre-
dicting turbine compressor stall and
governing engine rpm. The Svstem s
designed for fail-safe operation and has
a power drain of § amp. at 28 v.d.c

J 1’\
Bell Helicopter Co., P. O. Box 482, ’ - \ Nl —
% Wortk 1. Tex. | s/ N (3P N

Space Simulation Chamber

Chamber designed for aerospace
research and development operations
i1s 8 ft. long and 8 ft, in diameter with a
volume of 500 cu. ft.

EDGEWATER RING SPRINGS
HIGH CAPACITY
IN SMALL SPACE

Great capacity to absorb shock or vibration n
a smaller space is made possible by the unique
design of Edgewater Ring Springs. The smallest
standard size—Iless than one inch diameter—re-
sists axial forces up to 3150 pounds. The largest
—1934 inches diameter—will take almost a
million and a half pounds force. A great variety
of springs can be made within this minimum
and maximum size.

The drawing below shows how the tensile and
compression strengths of steel are used to pro-
vide a uniform, predictable rating for each size.
An important characteristic of Edgewater Ring
Springs is the damping effect. Friction, inherent
in a ring spring, effectively dampens recoil.
oscillations and harmonic vibrations.

B Stretch

. = _ .-'_, A ;{.--.a ~t, ‘._;'__-‘,,_,.: i . |
e W e . W "l.-\.,._ ..I' - % - Ll . i
—amton Mumﬁf& tand permits functional " ' e .
post-overhaul check of F-104 air conditioner , ., reproduces such. The chamber includes a pumping
svstem and controls for operation in

flight conditions as heat, prnsﬁﬂrﬂﬁ;'mr_h‘ I‘.. r -
stire of 5 x 107 Torr. in five hours or
H g s u dish-head door. The chamber has 12-in.-
alr'condltlonlng SYStEI l I dia. view ports ;mn:I] I:’::lrﬂillr ff:::i-

T P v b o - : the 1 x 10 Torr, range. The manufac-
less. Chamber can be fullv opened at
through ports. Pumping svstem has a

turer says the deviee ean reach a pres-
Flight lab for the F-104 _

one end by a hinged, §-ft.-dia. flanged,

32,000 liters per sec, diffusion pump,

The Lockheed F-104 Starfighter’s air-conditioning

high degree of technical competence in systems

%ﬁ"

. . ;o gae e o . ; . : : : = and a 32-in.-dia. connection is included i
and pressurization system “flies’ w1th11:1 this engineering, eleet:rtcal circuitry, pneumatics, hy- for addition of another pump to up- £l |
pneumatic test stand, designed and built by draulics, electronics, and packaging. At Hamilton grade the system, Lo tosnal Compress kongudinal
Hamilton Standard. Standard, these capabilities are integrated with ,]Ir"il““EI 111_1ff¥3gﬂ='fm=liﬂ hc"ﬂf] sink _PJF;- lw
1. : g = T ‘y — vides a cylindrical work envelope 7 ft. ql
Two electrically driven 150-hp reciproecating quality manufacturing. in diameter and 8 ft. long. Heat sink -
r

compressors in the test stand simulate engine bleed
air. This air, routed through aftercooler-water
separator, surge tank, and furnace, is then sup-
plied to the turbine fan and the test chamber. A
150-hp turbine compressor simulates ram air.
Capacity: bleed air, 55 Ibs/min at 200 psig, 480°F;
ram air, 130 lbs/min at 6 psig, 400°F; pressure,
up to 1 Ib/min at 550 psig.

Building test stands of this type demands a

Hamilton Standard has produced test stands
for environment conditioning equipment, jet
engine fuel controls, propellers, and a broad range
of related aerospace systems and components. For
the solution to your aircraft and missile test
equipment problems, write: Sales Manager,
Ground Support Equipment, Hamilton Standard
Division of United Aircraft Corporation, Windsor
Locks, Connecticut.

U

Hami Iton Sta nda rd DIVISION QF UNITEUhﬁEHAFT CORPORATION

AEROSPACE & INDUSTRIAL ENGINE CONTAROLS
SOLARA POWER GENERATORS + STATIC POWER SYSTEMS

ENVIADNMENT CONDITIONING SYSTEMS = GROUND SUPPORT EQUIPMENT
« AUTOMATIC STABILIZATION SYSTEMS

« TLURABINE STARTERS

ELECTRON BEAM MACHINES + PROPELLERS

15 designed for operation from ambient
temperature to =320,

Chicago Bridge & Iron Co., 901 W.
22nd St., Oak Brook, IlL

Solar Simulator

Portable simulator device is designed
for use in laboratories and research
centers to duplicate the sun’s exact
cmission at the edge of the earth’s
atmosphere.

Simulator uses vacuum deposited in-
terference flters and two lamps, one
xenon and one tungsten, which can
illuminate an area of 20 sq. cm, with
full sun intensity. The device operates
at a power input of 1 kw.

Optical Coating Laboratory, Inc.,
789 Giffen Ave., Santa Rosa, Calif.

AVIATION WEEK and SPACE TECHNOLOGY, June 18, 1942

Write for additional engineering information
regarding applications, loading characteristics,
permissible travel, space limitations, and other

Edgawater Ring Spring element, Axial force expands ouler rings
contracts inner rings, Teravel is determined by number of elements.

pertinent information,

EDGEWATER STEEL COMPANY

P. 0. BOX 478 = DEPT. A.W. * PITTSBURGH 30, PA.




THE MOON

An electronic imaging system designed by Fairchild can
survey the lunar surface with resolutions up fo one meter.
Charts of this precision can help our first moon explorers locate
themselves with pinpoint accuracy. But how to make them? Fairchild
studied the problem in depth, designed a system that can acquire
terrain data from a lunar satellite, receive and process the data on
earth, then convert it to highly detailed maps. The system can also
provide high resolution photos of potential landing sites.

Advanced systems like this illustrate Fairchild's unique combina-
tion of capabilities in electronics, photography and in cartographic
and data processing technologies. Other examples are outlined in
a brochure, “Facilities and Ca-
pabilities—anEye tothe Future.”

For your copy, write Dept. 12, ‘n/RCﬂ,LD

?5—[' E|GOI‘I“Ifield .ﬁ.‘f&.,ﬂliﬂﬂn. HJ. ' CAMERA AND INSTRUMENT CORPORATION

DEFENSE PRODUCTS DIVISION

SYOSSET, N.Y./JCLIFTON, N. J.

LOS ANGELES, CAL./PALO ALTO, CAL,

A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY

Environmental space chamber (left) at Grumman Aircraft Engineering Corp. is used to simulate vacuum conditions up to 200 mi.
altitude in testing the Orbiting Astronomical Observatory (OAO). Echo 2 communications satellite canister assembly (right) is shown
mounted on shaker table in Grumman space simulation center. All facilities shown are at the Bethpage, N. Y., plant.

Grumman Tests OAQ, Echo 2 Satellite Assemblies

Grumman technicians prepare structural test model of the OAO satellite for testing in the clean room at the company’s space simulation
center (see cover). Satellite is scheduled for launch in late 1963 into 105-min. circular orbit at 500 mi. altitude to measure precisely
the entire celestial field, OAO will weigh 1.5 tons, heaviest U. S. satellite developed to date.
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AEl Unit Designed to Operate
Continuously for 3 Years
Without Additional Lubrication
or Adjustment

Here's 2100 lbs. of fail-proof
400-cycle power for ground sup-
port, designed and manufactured
by the motor-generator experts
of American Electronics, Ine,
This motor-generator was devel-
oped for The Boeing Company
for use at Minuteman hard sites.
Though detailed performance
data are under wraps, certain
seneral characteristics of this
new AEI unit are worthy of note.

Designed to Perform Even
If Qutside Power Fails

This all-in-one motor-generator
draws current from the regular
power lines; its AC-DC motor-
generator delivers continuous
400-cycle power for the needs of
the application. But integrated
into the unit is an emergency
DC motor powered by batteries.
[f the outside power source
fails, the DC motor cuts in auto-
matically—takes over immedi-
ately and continues to drive the
generator.

Designed for 3 Years
of Continuous Duty with
No Downtime!

AET's reliable design featuring
an alternator without brushes or
slip rings, delivers outstanding
performance under the most
stringent conditions. The unit
was designed for continuous
operation over a J-year period
—without maintenance, without
downtime. Shock tests demon-
strated it has a capability of
withstanding extremely high
“g's” while running under full
load — which is no small point in
favor of a unit to be used in the

J YEARS OF
FAIL-PROOF
POWER

_—

E

AEl Know-How Means
Reliable Performance

The special motor-generator unit
described here is very special,
indeed —both in application and
function. But it shares a common
characteristic with all other AEI
motor-generators—and with all
the products made by AEIL That
common denominator is relia-
bility. Since its inception, AEI
has been building experience
both broad and deep in rotary
equipment and associated sub-
systems. AEI's Rotary Power
products run the gamut from
high-frequency power supplies
to high-speed turbine powered
generators. Prime contractors,
industry. and the military count
on these and all AEI products
for top reliability.

AEl Thinks Ahead to the
Future of Aerospace

AEI design-engineers have been
responsible for practical
advances in a variety of prod-
ucts for aerospace. Continuing
R & D programs insure that
more such advances will be
forthcoming. Most of the
nation’s missile and satellite
projects now employ one or
more AEIl products. AEI ecan
supply yvour needs, too. For a
picture of AEI activities, write
for our comprehensive hrochure.

Engineering Opportunities

Fresh ideas are always welcome
at AEL Qualified engineers who
would like to expand into a
creative environment are invited
to write, too.

Address inquiries to American
Electronies, Ine., Dept, AW-662,
1594 East Ross Ave., Fullerton,
Calif. Telephone TRojan 1-3020,
TWX FUL CAL 8110 - WUX.

AMERICAN ELECTRONICS, INC.

AIR/SPACE INSTRUMENT
CAPABILITIES

Rich in experience, ASTEK engi-
neers pioneered in the develop-
ment of many of today's stand-
ard air and space instruments
and systems. ASTEK is now work-
INng on new advanced projects
that will significantly contribute
to the routine operation of ad-
vanced aircraft, missiles and
space vehicles.

ASTEK

INSTRUMENT CORP.
ARMONEK, NEW YORK

PRODUCTION BRIEFING

Avco Corp.)s Lycoming Division,
Stratford, Conn., will produce Mark 5
re-entry  vehicles for the Minuteman
ICBM under an S$8.1-million contract
from USAF's Ballistic Svstems Division,

The Garrett Corp.’s AiRescarch Mfg.
Division, Phoenix, Anz.. has received a
$200,000 contract from Atomics Inter-
national Division of North American
Awiation, Inc., to develop power conver-
sion compenents for the Snap (Svstems
for Nuclear Auxiliary Power) program.

General Electric Missile and Space
Vehicle Department will produce re-
entrv nose cones for the Air Force's
Titan 2 ICBM under a $16.75-million
contract from Ballistic Svstems Di-
VISI0M.

Moog Servocontrols, Inc., will pro-
duce electrohvdraulic servovalves for the
Navy's Terrier-Tartar missile svstems
under a $500,000 contract from Gen-
eral Dynamics /Pomona.

Ling-Temco-Vought has reccived 2
51.19-million contract from the Army
to produce launchers for the Sergeant
r-;urgicv-fn—snrﬁwc missile, '

Greenhut Construction Co., Pensa-
cola, Fla., will modify the Satum
booster static test tower at National
Aeronautics and Space Administration’s
Marshall Space Flight Center under a
Q00,000 contract. Weork will consist
of ngging the west side of the tower to
accommaodate tests of the Saturn C-1
hooster.

General Dynamics/Convair will fab-
ncate and test a titanium component
suitable for use in supersonic air-
craft, missiles or space vehicles under
a 398,000 contract from USAI”s Acro-
nautical Svstems Division. General Dy-
namics will select the part, which must
be of general design and configuration,
such as a fuselage frame or bulkhead,
to be applicable to advanced aircraft or
spacecraft. Test program will simulate
critical combinations of loads and tem-
peratures up to 1,000F which would be
encountered by advanced space vehicles.

Sikorsky HSS-2 twin-turbine helicop-
ter has been selected by the Japanese
Defense Agency for use in that nation’s
anti-submarine warfare operations. An
initial order of 11 helicopters is planned
as a result of negotiations carried out
by United Aircraft Corp., Sikorsky's
parent company, through Mitsubishi
Heavy Industries Reorganized, Ltd.,

Jacw &S Hrinyz

2

SiIEssGLER

sLe7007 A
%

A.C. VOLTAGE REGULATOR

The Jack & Heintz 51158 A. C.
Voltage Regulator is a combina-
tion transistor magnetic ampli-
fier, 3 phase average sensing
type regulator designed for a
missile application. Of single
deck construction, all external
electrical connections plug into
the rack mounted 51158. Circuit
connections are failproof —
joined with ERSIN Multicore 5-
Core Solder—assuring the high
est degree of reliability in
operation.

t
I

ERSIN Multicore 5-Core Solder
costs Jack & Heintz a trifle
more than ordinary solders—but
this 1s more than compensated
for by the vital savings realized
through more joints-per-pound,
and virtually no costly rejects
dug to cold or H/R joints. For
production efficiency, guaran-
teed by 5 cores of exclusive
ERSIN flux and fast melting
thin-wall construction, quality
manufacturers have come to
rely on ERSIN Multicore, the
world's finest cored solder.

Multicore is approved under all
applicable Federal Specifications

§ &

Far infermation, write
Department MF1582

5-CORE @ SOLDER

national defense.

FRALGT Mab W

FULLERTON, CALIFORNIA Japanese licensee for manufacture and

sale of the HSS-2.

MULTICORE SALES CORPORATION
PORT WASHINGTON » NEW YORK

Manufacturers of PRECISION RESOLVERS W MOTOR TACHOMETERS ® STEPPER MOTORS W SERVOS ® PRECISION POWER SUPPLIES—STATIC 4 ROTARY 8 ACTUATORS ® SUBSYSTEMS
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AERONAUTICAL ENGINEERING
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3 TS ,.,ELF-_--.-___-:--!':_"'#'& e me T | Deus.:ﬁull]t Mirage 3C fighter i]ltFTEEPfH]’ is shown t.iz!“mr:tin{; IFJT]&].]'IE gear shortly after tal-.:r:uﬁ’. Aircraft is powered by Snecma Atar 9B turbojet
m"f’_‘“‘" ' — I— delivering 13,225 Ib, thrust with afterburner, Initial deliveries of aircraft to French air force began this year,

French air force Dassault Mirage 4A twin-jet bomber takes off with wing fuel tanks.

Mirage 4A is powered by two Sncema Atar 9 turbojets, can be modified to serve as tanker. Photo shows auxiliary fuel tank under fusclage. U. S. Aie Porce pillot takes off i Mirsge 3C carrying rotket pods during evalustion fMight. Besides French ale fotee, Dassault has sld the
plane to Israel, Switzerland, Australia and Republic of South Afrca. Ground support fighter and reconnaissance versions have also been

Mirage 4A Carries Wing Tanks; USAF Tests Mirage 3C e sl .t s ot 4.

Photo below shows comparative size and design similarity of Mirage 3R reconnaissance hghter (left) and Mirage 4A bomber.

Mirage 3C is shown above with auxiliary fuel tanks slung under the wings. Below, USAF test pilot, one of three who evaluated the air-
craft and its associated weapons systems deploys a eruciform arresting parachute immediately after touchdown,
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TARGET INSTINCT...

Eclipse-Pioneer advanced inertial guidance systems give
missiles, boosters and space vehicles unerring ‘'target
instinct’' whatever the mission. Proof?

Take the Pershing, Army’'s *“shoot and scoot' missile,

Flight tests have demonstrated the flawless accuracy of the
inertial guidance system—built by E-P—which utilizes our

ultra-sensitive air-bearing gyros and accelerometers. Per-

formance has continually exceeded project specifications,
And production has been consistently ahead of schedule.

Take the Saturn C-1, NASA's super-rocket earmarked for
manned space flight. E-P has been selected to build the
highly complex guidance platform because of our knowledge
in space age techniques and our proven success on the
Pershing missile,

BUILT IN!

Inventiveness, imagination and experience play key roles

in Eclipse-Pioneer's ability to solve the difficult and compli-

cated problems associated with the science of inertial
guidance. When it comes to state-of-the-art in manufacturing
techniques, E-P takes the lead. For example, tolerances of
10 millionths of an inch and one second of arc are constantly
maintained in our own Beryllium production machining

Eclipse-Pioneer Division I

facility. From initial design to complete system manufacture
and test, our facilities and capabilities are backed by over
forty years' experience in developing and producing the
world's most advanced systems for flight control and
airborne navigation,

Qur technical sales staff invites discussion of your guidance
and control requirements. Call us at Teterboro, N. J.

WHERE IDEAS
UNLOCK
THE FUTURE

CORFORATION
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14,000 hours MTBF/NEW MAGLOC | COMPUTER
/A

An operating model of Magloc 1—a new
logic computer employing advanced mag-
netic techniques for maximum aerospace
reliability—will soon be delivered to
Aeronautical Systems Division, Air Force
Systems Command, USAF. Its reliability
target is 14,000 hours mean-time-before-
failure, under extremes of environment.

Developed by Sperry under ASD spon-
sorship, Magloc I uses the high reliability
inherent in non-active magnetic com-
ponents for its logic, drive and memory
circuits. Extensive design study and test
breadboarding have resulted in a signifi-
cant reduction in the number of fail-
prone semiconductor components such
as transistors and diodes . . . in a replace-
ment of these components by magnetic
components . . . and in an overall reduc-

tion of total components.

For example, the active components
required in a 24-stage shift register was
reduced by a ratio of 24-to-1, and the
total component count by a ratio of 9-to-1.
Unique, high-density, encapsulated
welded packaging—using functional
building block techniques — further en-
hances the inherent reliability of the
new logic computer.

Magloc I features a biaperture ferrite
non-destructive readout, and electrically-
alterable program memory operating
from —55°C. to 125°C. without com-
pensation. Effective clock rate is 300 kc.
Designed for long-duration interplane-
tary missions, Magloc I offers distinct ad-
vantages in cost, size, weight, and radia-
tion resistance, Inquiries are invited.
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MAIN FUSELAGE JIGS for the British Aircraft Corp. BAC 111 transport are on the production line at "r'icl-:crs-.-\mar.tmnés‘ Hurn final
assembly plant. BAC 111 will be built on the Viscount production line at the factory. Long-range version of the BAC 111 will have a
1,00D-gal. fuel tank added to the center fuselage section for British United Airways.

British Push BAC 111 Service Program

\

By Herbert J. Coleman

& - - L

London—British Aircraft Corp., now
well advanced in logistics of huilding its
BAC 111 twin-jet Viscount successor
in four widelv separated plants, has
turned to concentration on building up
a snag-proof sales and services program
in strategic world areas.

Metal for the airplane now is being
cut at Vickers-Armstrongs” plants  at
Weybridge and Hum; Hunting Air-
craft, at Luton, and Bristol Aircraft, at
[Filton. Final assembly will be at Humn.

Strong sales backup, aimed strongly
at the U. 5. market for potential sales
impetus, is being developed by British
Aircraft Corp. in cooperation with its
competitor, Hawker Siddelev Aviation,
using Society of British Aircraft Con-
structors standards as a guideline.

Svstem is directed mostly at manufac-
turers of components in Britain, long
a sore spot with airframe and engine
manufacturers because of lack of an
over-all quality control plan.  Airlines,
m particular, have been critical of after-
sales  service inadequacies  involving
groundings to wait for replacement
parts.

Rules for standardization currently
are bemng formulated by a SBAC tech-
nical subcommittee.  As part of the ]|11}5:r|-
range servicing plan which will result,
BAC has decided to offer a vear's war-
ranty on the BAC 111 instead of the
six-months warranty offered on previous
transports, such as the Vickers Van-
;;11,1_I{I. | COCKPIT MOCKUP of BAC 111 at Hurn is based on Braniff Airways specifications for

Corporation expects that the BAC  two pilot operation. Engine instruments are centered, with flight g:ig;ts in left and right
111 will be certified by the summer of T ontlines. White lighting is used. |
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Major advance in cryogenic

cooling

Miniature
turboexp

Taled g=T= E

der

closed cycle

systém

rehability

Actual size turbine wheel for 250,000 rpm, gas lubricated
turboexpander in AiResearch closed cycle systems

Garrett-AiResearch is completing develop-
menl work on closed cyele nitrogen, helium
and neon systems using a tiny lur!mﬁpam]rr
in place of a piston expander.

This promises to dramatically increase
system reliability and service life hecause all
wearine surfaces, valves and troublesome
redc ||l|n{ Lilml' loads have been eliminaled.

These compact, lichtweight systems for
masers, parametric dm]rllhﬂ'u IR cell cool-
ing and computer components are ideally
suited to commercial applications as well as
military ground and aerospace uses.

AIRESEARCH MANUFACTURING DIVISIONS o Los Angeles 45, California » Phoenix,

AiResearch was first in production with
ian open cyc le IR Hm]mf' system, and has
already produced a elosed eycle nitrogen
svstem. The company 18 NOW ‘|.'|.E_1-l'|-.I.I!I:"' Ot
military programs for 30°K and 4.2°K
closed eyele systems.

Utilizing ils experience as a world leader
11 ll-rhl'n. [*whl lurbomachiner Y and eryo-
senic cooling. AiResearch is also developing
an all-turbomachine 1y closed eyele system
incorporating a turbocompressor as well as
turboexpander.

Your inguiries are invited.

Systems and Components for:

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications

Arizona

1964, with first flight pegeed at next
April.

Development eycle thus would be
about three and one-half years from
conception to delivery to customers in
late 1964.

Project team consists of 2,000 per-
sons, and 15 under the over-all direction
of W. Arthur Summers, managing
director of ||II.]1|':|1||-’r Aircraft.

Hunting's Luton plant is responsible
for the BAC 111's w g design and
construction,

Production Doubled

Summers said a production batch of
20 aircraft was the original intent, but
that that figurc has been doubled as a
corporate gesture of confidence in fu-
ture sales. Then BAC 111s have been
ordered by British United Airways,
Braniff International has ordered six
and eight are for an operator who does
not wish to be identified, but report-
edly is buying the eight aircraft as a
hroker.

Summers said that about 50% of the
manufacturing drawings have been is-
sued to production teams; about 20,000
will be needed for the entire project.
All major tools and jigs are completed
and test rigs are under construction,
Eleven models for wind tunne] testing
have been built, at a cost of about
$500,000 and company is nearing 1,000
hr. of tunnel testing, producing 50,000
data points.

Main aicframe stress tests will start
at the end of this vear, with 1,500 gages
indicating stress levels. Fatigue testing
15 planned for equivalent of 100,000
flights of average fight time of 40 min.
Summers predicts a fatigue life of 30.-
000 hr, per aircraft and added the en-
tire fatigue program will take about
two years to complete.

Landing gear will be tested sepa-
rately, |1m|mrah due to a history of gear
LrlLLJHﬂ' tronbles associated with jets
NOW i[]_uhlu_.

Ground Time Cut

Major portion of design time has been
spent on reducing ground times to a
MInimum, h-:rlrdm" to A. J. K. Car-
line, Ihmtlnﬂ l:lan designer who was
imvolved n dulr'n of the Hunting 107,
predecessor of I']H. BAC 111.

IFor instance, Carline pointed out the
following:

"II:H]I'.'IIIII{'_ airstairs for both front and
rear loading can be provided to cus-
tomer requirement.

® AiResearch auxiliary power unit s
mounted in the tail cone for self-con-
tamed main engine starting, ground
clectrical power Ltm] ground cooli ing of
cockpit and passenger cabin, AiRese: arch
APU was selected because the Garrett
division could guarantee service backup
Carline said integrated APU also im-
proves payload capability by eliminating

Coming in just right!

Glide Angle doubt
is permanently out...

with Sylvania’s Visual Glide Slope Indicator

Here’s the remarkable new lighting system that makes landings safer and
easier than ever before. It's the Sylvania Visual Glide Slope Indicator.
Now being installed at major metropolitan airports. Veteran pilots praise
it. Here's how it works.

When a pilot comes in too high, he sees a double bank of white lights on
either side of the runway. When he comes in too low, he sees a double
bank of red lights. When he comes in just right, on the correct glide slope,
he sees one bank of red and one bank of white. It's a major advance in
atrport safety, and it’s ready to work for you now. Conforms to appli-
cable FAA and military specifications.

Whatever your airport lighting problems, Sylvania has the lighting system
and technical assistance to solve it. For information write to Special Prod-
ucts Division, Sylvania Electric Products Inc., Estes Street, Ipswich, Mass.

GENERAL TELEPHONE & ELECTRONICS
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COMMAND AND CONTROL

The nation’s deterrent posture is based on a
tightly controlled retaliatory force capable of
immediate action through the proper commands.
The survivability of the command and control
structure and the security of its communications
are vital elements in overall national defense,

The design of such a command and control system
demands consideration of the politico-military
structure, and of the deployment and use of a
wide variety of weapon systems of overwhelming
power. To this must be added a proven capability
in modern electronic technology.

RAYTHEON COMPANY

Rayvtheon’s Missile and Space Division has
developed truly unique concepts by applying an
integrated “weapon system” approach to the
command and control problem. Raytheon 1s
applying these concepts to the problems of
survivable national communications, as well as
control of strategic aireraft and missiles, mobile
ballistic missile systems, and field army weapons,

Engineers or scientists interested in these vital
and challenging areas are invited to contact
Mr. W. F. O'Melia, Rayvtheon Company, Missile
and Space Division, Bedford, Massachusetts.

MISSILE AND SPACE DIVISION

nced for bleed takeofts from the two
Rolls-Rovee Spev engines,

e Single-point refueling at 300 gpm.
rate takes 7% min. to complete. Auto-
matic cutoff for filled tanks will be in-
stalled. _
e Single servicing point for domestic
water supply and external servicing of
toilets.

e Low-loading of baggage compart-
ments, both fore and aft. Sliding freight
doors form a ledge to assist baggage
loading. _

e Large capacity wheel brakes designed
for 15 min, turnarounds without over-
Lieating. Carline said brakes have twice
the kinetic energy absorption as those
utilized on the Viscount turboprop
aircraft.

Duplicate Systems

BAC 111 has duplicated systems to
cssential controls, such as flaps and
spoilers, tailplane trim and rudder and
feel units, along with duplication of
sources of power. Two hydraulic sys-
tems are independent of each other
and both include an electrically powered
backup to the engine-driven hyvdraulic
pump.

In case of complete power fail-
ure, the BAC 111 can be flown safely on
manual elevators and ailerons, with suf-
ficient freedom to operate the rudder
manually for landing. Gear may be low-
cred by gravity after manually releasing
the up-locks.

Flectrical system also is duplicated;
in the event of complete loss of main
clectrical power, two 25-amp. batteries
provide power for at least 45 min. for es-
sential services.

Three Spars

Carline emphasized that, on fail-safe
philosophy, wing has three spars and
the fuselage has continuous frames and
stringers, with frames cleated directly
to the skin. This provides a stress level
of 9,800 1b./in. Primary structure util-
izes only copper-based aluminum alloys
in order to attain high fatigue-resistant
properties,

There are no zinc-based allovs used in
BAC 111 construction. In addition,
Carline said there will be no high grade
steels used n I;mrJ:ng gear {]Eﬁigl'l, be-
cause of difficulties experienced with
the larger jet transports, |

To tacilitate maintenance, Spey en-
ging pods have large doors for engine re-
moval,

Thus, it is not necessarv to dis-
mantle the pod-mounted fire detection
svstem during a change. All fluid lines
to the engines also have self-sealing
couplings.

At Vickers-Armstrongs' Wevbridge
plant, work 15 concentrated on machined
wing skins and fusclage panels, the wing
center section and landing gear, Cus-
tomer mockup, which has been in-

ROLLS-ROYCE SPEY bypass jet engine for BAC 111, de Havilland Triden
Buccaneer naval strike fighter is built at the Derby factory.
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STRUCTURAL MILLING MACHINE at Weybridge cuts hillet to form
with integral stringers. Window openings are routed out later.
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BOOTS GAPPED LOGKNUTS

Protect Vital Assemblies, Assure Safe, Trouble-Free Operation

‘“Keeping in touch’:
communications

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTIBTS AND ENGINEERS | . . REGARDLESS
OF RACE, CREED, COLOR, OR HATIONAL ORIGIN , .. WRITE AVCO JELECTRONICS & ORDNANCE TODAY,

Avco

ELECTRONICS AND
ORDNANCE DIVISION

for space

Space communications gear by Aveo's Elec-
tronies and Ordnance Division today meets
a wide range of military and nonmihtary
needs . . . on the ground, in missiles and
launch vehieles, and in space vehieles. For
example:

1. Explorer XI. Between April 27 and De-
cember 6, 1961, Aveo's Satellite Recerver
and Decoder functioned reliably more
than 1,000 times before ordered to “‘turn
off'"" satellite.

2. Orbiting Astronomical Observatory.
The OAO, being built for NASA by Grum-
man, will earry four Aveo Satellite Re-
cetvers and an Aveo Video Detector.

3. Saturn. Aveo's Solid State Decom-
mutator, pround-based at Canaveral, ean
process simultaneously all data teleme-
tered from the Saturn booster engines,

4. Orbiting Solar Observatory. The
080, developed for NASA by Ball Bros.,
took into orbit a eombination of Aveo's
Satellite Receivers and Decoders on
Marech 7, 1962.

5. lonosphere Research. Avco Phase
Lock Receiving Systems, at six locations
in the U. 8., will measure phase differ-
ences between signals from a series of
1onosphere satellites, one of which is up
—four more to go.

6. Range Safety. Hundreds of Aveo Mis-
sile Command-Destruct Reeeivers have
served 1 space-launch vehieles, missiles,
and drones since 1953 without a single
failure.

For complete information on Avco's
space communications capabilities, write:
Director of Marketing, Electronies and Ord-
nance Division, Aveo Corporation, Cinein-
nati 41, Ohio.

This Avco

Satellite Command
Receiver and

Video Detector
package will activate
and control all
aquipment aboard
NASA's Orbiting
Astronomical
Observatory.

Zeus Shot Success

Twelfth Nike Zeus anti-ICBM missile fir-
mg at Pt. Mugu was considered a partial
snceess, although it failed to hit tape-created
target fed to intercept computer. Missile
was intentionally destroved before third-
stage motor ignited,

spected by representatives of 40 airlines,
is also located at Weybridge.

Largest section for shipment to Hurn
final assembly line is the rear fuselage
and tail fin, now being built at Bristol
Aircraft, Filton. First unit is on the
jigs and will be shipped by road to
Hurn after completion.

At Hurn, the BAC 111 will be built
on the Viscount production line, where
work 15 under wayv on Viscounts for All-
Nippon Airways and Red China. Long-
range version of the BAC 111 will be
bult for British United on its initial
order, with a center section tank added
with 1,000-gal. capacity.

Rolls-Rovee Spev engine is paining
flight time in an Avro Vulcan testbed
and in the de Havilland Trident three-
jet transport. Program of 2,000 hr.
engine endurance testing, using the
Vulcan, will start in June: individual
engines will be taken up to 750 hr.
time between overhauls. So far, the
Spev has accumulated more than 2,500
hr. of bench testing,

= 4 . |
.
- ] - = - ik - -

i r Tl

] F y s
= - T e M L
= 2 - = h = ‘_ — i — ke T =
—'l--'- e - _ R

B i, ey i

e B— =
e ] ———

=/ \ =

Under conditions of vibration, capped locknuls increase
assembly rehability by preventing the abrasive removal of
insulation from wires near protruding bolt threads.

Automatic quality control—capped locknul prévents dam-
age to internal and hidden assembly from screw thal is loo
lang. Important wire bundle circuils are sale,

Neal, workmanhke appearance is always a product plus—
capped locknuls show exlra care in design and manufac
turing—experienced buyérs look lor these exiras

Sl

S AT

R T i AR -

Protection from galling of screw threads in high tempera-
ture and corrosive almospheres. Capped nul protects threads
and permils easy subsequent removal of screw—/Fast re-
placement of sub-assemblies.

| ]
g . -

Increased rehabilily and protection for delicate exposed cir-
culls—cap effectively traps metalhe flakes or other falloul
resulting from assembly of screw and nut.

L
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-
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Used in conjunction with liguid sealing “gunk.” capped lock-

nuts provide ane of the lightest weight integral seals possible
far fasteming integral lanks or other higuid reservoirs,

|

For maximum reliability, caps can be provided with a probe
hole S0 inspeclors can check penelration of screw in nul
locking element,
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Avadable 1n A-286 stainless sleel which has extremely low
magnelic permeabiity—deal for navigation instrument
apphications, ASW devices, as wall a5 certain corrg-
sive almospheres,

Boots all-metal, one piece self-locking nuts are simple in design, com-
pact, lightweight and exceed government specifications for tensile
strength. Torque and loading is uniform. Re-usability factor is high.
Available in a wide range of regular and miniature sizes. Write for

descriptive literature,

Norwalk, Conn.

T

Nut Division @

Y

‘:‘*“ﬂ"ﬂl T

Townsend Company

ESTABLISHED 1816 « BEAVER FALLS, PA. « a fextron| company

In Canada: Pormenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario

Wewlown Turnpike = Norwalk, Conneclicul « Area 203 Vietor 7-2446 « TWX NWLK 95-U)
Bools-Weslern « 761 East Green Streel, Suile #9 « Pasadena, Calif, » Area 213 681-6679 « TWX PASA CAL 7255-U
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Mallory imagination in metals

puts new life in rocket nozzles

The next generation of rockets with higher energy
fuels will fly further and more accurately because
of a new idea from Mallory in space age materials

. the use of unique Mallory powder allovs for

rm.lw.el. nozzles.

No ordinary material can withstand the terrific
heat and flame velocities to which the nozzles
of a rocket are subjected. Yet to provide optimum
flame velocity and guidance characteristics, the
nozzle should maintain its geometry accurately,
without excessive erosion, during the critical
fuel-burning phase of flight.

In their search for better nozzle materials, rocket
engine researchers asked Mallory metallurgists
for recommendations. Our Elkonite® materials
. . . powder metallurgy products having tungsten

or other refractory materials infiltrated with }

copper or silver . ..seemed to offer promise.

Elkonite was developed and has been used
successfully for many years, as contact materals g

High density metals » refractory materials o special alioys

which withstand the searing heat and mechanical
stress of interrupting heavy electric currents In
high power switchgear. Their refractory capa-
bilities, plus good machinability, looked right

for nozzles.

We made up some test nozzles, using tec hmqueq
which we have developed over 34 years’ experi-
ence, to form these materials to accurate dimen-
sions. On static test firings, the Elkonite nozzles
showed exceptional performance. Results look so
promising that we are now pursuing further
investigations under a development contract.

Perhaps our long experience in working with
unusual metals can prove valuable In your own
space age plﬂ]ELtb Write to us about your
problem. We're full of ideas, ready to share them,
Emd well equipped to apply brain power and
facilities. Mallory Metallurgical Company, P. O.
Box 1582, Indianapolis 6, Indiana.

MANAGEMENT

Computer Simulates Executives’ Problems

By Russell Hawkes

Sunnyvale, Calif.—Use of computer
simulation to train business executives
and develop management techniques in
a compressed time scale and without
attendant losses due to learning errors
has been developed and is being used
by Lockheed Missiles & Space Co,

Acrospace  business  environment
simulator (ABES) has been developed
during the past two vears by the LMSC
information processing staff headed by
Roger K. Summit to subject competing
teams of managers to many of the same
factors which real acrospace firms en-
countered in doing business with the
government.

Four Lockheed competitors, Phileo

Corp., Aerojet-General Corp., Boeing
Co., and Douglas Aircraft Co. have
taken part in ABES exercises by mail
and all have expressed interest in using
the simulator under license in their
own organizations. Douglas  used
ABES to give the people in its new top
management structure experience in
working together as a decision team.
Boeing used its ABES exercise to test
operations research techniques the com-
panv has been developing.

IBM Computer

ABES 15 a mathematical and logical
model programed for the IBM 7090
computer which was developed mn a
program during the past two vears to
apply quantitative techniques and clec-

Rolls-Royce Specification Table Corrected

Some engine power ratings and fuel consumption figures for Rolls- | as a reference, the following corrected version is published in the I
same dimensions so that it can be pasted over the original and used
instead. Generally, the engine power ratings are Rolls" minimuam
guaranteed takeoff thrust figures, but nominal ratings are indicated
by an asterisk and noted in the remarks column,

Royce turbine engines listed in the specification tables on p. 203 in
the Mar. 12 issue of Aviation Week & Space Technology were
reported inconsistently, confusing maximum continuons ratings
with takeoff power. For the convenience of those using the table

tronic data processing to management
problems.

To conduct an exercise, separate
teams of managers arc assembled to
represent aerospace companies in com-
petition with each other for busmess.
The computer reacts to decisions bv
printing out the results that presumably
would occur in the real world, Teams
compare the results of cach round of
decision-making to the objectives of
their simulated companies and adjust
their decisions dunng the next round
to get improved results. The game lasts
abont two weeks, though the length is
arbitrarv. This period of time represents
a number of vears.

The teams begin with identical com-
panics and the decisions each makes

I
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anufacturer | AX. DOWES . :
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o 2 s - } 30 = = |
- s = | B = E 5E EE | 52| =, |
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| |
I Rolls-Royee, Ltd, Avon RAAR AFl] | HA | NA 8 14,430 b, ¢.* NA NA | 41.5) 124 WA *Nominal performance
Derby Avon RA 2971 Mks 522,826 AFJ 16 | 3 8 10, 500 Ih. . a7 | 9.1 | 39 125 3,328
S22A ., 526A f
!-1-;;; }llm.zm ME.524B & | AF) | I 3 R 10,250 Ib. t. 0 750 008 | 39 126 3,343
Avon RA. 2073 Mk 527 | AFJ 1 | 3 4 11,400 Ih, t. 0805 | woas a9 12e | 3,347
Avon RA, 20/% M. 53] AFl 17 4 B 12,200 [h. t. 0. 702 1 |39 154 | 3,49
Avan RA, 2008 Mk, 532R | AFJ 17 4 8 12,050 Ih, t. 077 1.1 |39 I’il 3,401
Aven RA. 200 Mk, 533R AFJ 17 t 8 12,600 Ih. t. 0. 787 10 % 49 BE 5. 401
Avon RH. 146R AF) NA NA 8 16,000 |b, t.* NA NA | 415 145 NA | *Nominal performance I
Conway R. Co 11 | AFF NA NA |10 17.250 Ih. t. NA NA | A8 | 136 NA
-["n&r.wﬁf R. (o 12 Mks, 508 | AFF 720 231 10 17,500 1h, 0 725 i1 12 1356 1.542 |
n
Conway R. Ca 17 AFF _:"z.'ll. NA 10 20, 600 1h t. | NA NA 67,5 148 | NA
Conway R. Co 42 | AFF TES | 2%1 | 10 20,370 I, ¢, 0 f36 14.8 | 51 154 .5 (0o
Conway R. Ca. 43 | AFF T8 | 21 | 10 21,825 lh 1. 0 054 15.2 | 81 154 5, 101
Dart R, Da. 1 Mk. 50R CFP 2 2 [ 1,345 shp, T27 54 |38 05 ] 021
Dart R. Do, & Mk. 510 CFP 2 2 7T | 1.535 shp. 0 a0 54 138 | 98 1,106
I H"!.'ﬁ. R. Do MEk.511&511- CFP 2 2 ) 1,535 =hp. O0p0 | 54 38 | 08 1,10
i |
Dart B, Da. 6 ME. 514 CFP 2 2 7 1.710 shp.* WA 5 44 38 0s 1,104 | *Water methunol boost
Diart B. Da. 7 ME, 5M) CFP 2 | 3 ) 1,630 shp. 0 T B A 3N s 1.207
Daiet R, Dn 771 Mk. 525 CFP g | 3 ) 1,730 shp. 0 fis ‘ 5h 38 K |.227
Dart B.Da, 772ME 5264527 CFP 2 3 7 1. 535 shp. 0 AGS 58 33 a8 |, 227
Du:; It. ;}r TraMks 528.7 & CFP e 3 v 1,835 shp, gA6s | 56 3% Ny 1,224
Al O |
l}m:Jr R. ]_r".':. T/ ks 520-7 & CFP 2 4 7 1010 shp, 0 654 58 38 | 0¥ | 223
|'|'-“ ?
Thart B.Da. 7/2 M ke 520-8 | CFP 2 3 7 1.910 shp, 0 156 5. & ' 38 | L 1.227
&520.8F _ |
lIi:u_r_ir1 R. Do, 7723 ke 530& | OFP i 4 [ 1,815 shp, 0 G 5.6 38 | LT 1,227
il
Dart B.Da 00/ 1ME. 51210 ' CFP 2 ] T 2,750 shp.* NA 354 A8 s 1,377 | *Water methanol hoast
Dart B.Da.7-77 Mk 21 CFEP 2 1 | 7 1,570 sh 0. 610 30 3% g8 1,268
Dart R. Da. 8 MEk. 101 CFP 2 F | 7 2. 470shp* | NA | 5.8 a8 08 1.207 | *Water methanol boost |
RH. 108 AVJ . 2 | 2,200 |h. t.* 1. 000 | 525  208) 456 2 | "Nominal performance
RE. 145 AFJ NA NA || 2,750 b, 1.° NA NA 226 B596| NA | *Nominal performonce
RH. 162 AFJ NA NA | NA NA NA NA NA NA NA
HB. 1A% NA NA | NA | NA NA NA NA | NA | NA NA
Spey B 8y 1 Mk 505-5/10 | AFF 412 | 2x2 | 10 9,850 b, t. 0. 56 14.1 7 (16 |29
.!'.'."l.1| 0514 |
Tyne R. Ty, 12 Mk, 11 AFP | 6x0 | 3%1 | 10 5,045 shp. 1449 13.5 [ 43.8 108.7' %.210
Tyne R. Ty. 20 Mk, 21 AFP B0 | 3x1 | 10 5,440 shp. 0,439 13,5 | 43.2  10%.7 2,204
Tyne R. Ty. 20 Mk, 22 AFP G0 3x1 | 10 5, 440 shp. 0, 130 135 (432 1087 ' 2,218
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affect its standing in the simulated

industry. Decisions involve procurement

of resources, including labor, operations

and contract bidding. Results are i :

ihctfﬂrm rf ﬁ:::mciul |:Imj nrcmtingp:g- | FOR PRECISION 1

ports, contract awards and new - s :

posals to be bid. Research and devel- E HIGH SPEED T_ESHNG :

opment contracts are funded on a E S-N Speed Increaser units have been E

cost-plus-Aixed-fee basis and production = !E“E'“Eﬂf'*d f'”': h“;" EE'“'SEE'“I =

is done on a fixed price. Space systems | & ::pm;g:':“muﬁ?;ﬁ?ﬁ = |

and missile “ﬂer_"‘q are treated as sepa- — HP and for oulput speeds to == |

rate Pmdllff ]l“fﬁ-, —— Eﬂj[m HFM arg a“allatﬂe or can e
During a game team members have =—— be designed to your specification. —

the opportunity to evaluate the factors —_— . ——

[

and the sometimes contradictory inter-
relationships that must be manipulated
to produce success. For example, im-
proved facilities, internal research, and
emplove training tend to improve pro-
ductivity of the company but can be ob-
tained onlv at a certain increase in the
cost of operation. As team members
learn how contract awards are influ-
enced by other factors such as bid prnce,
past performance, etc., they can decide
whether to accept the increased cost of

additional productivity or save the r 1
money 5o as to make a correspondingly |
lower bid, .

=)
]
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Check Speidel first for your
| pressure switch requirements.

‘SPEED
INCREASER | -
UNITS PE . cowonsnon

Pressure Contrals Group « Warwick, R. L.

SNOW-NABSTEDT GEAR CORP. European Representative:

s il Isbourg, Poris 17, France
101 WELTON ST.. HAMDEN. CONN. ¥ R PO, VB LT
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Some Factors Revised

The inventors of ABLEES in the LMSC
mformation processing staff have re-
vised some factors 1 the simulator
madel on the basis of participant reac-
tion. Among the revisions were reduc-

Passenger safety 1s a never-ending challenge at Scott.
This Automatic Passenger Oxvgen Flow Control Unit
(Composite Regulator), undergoing exhaustive tests
at Scott research laboratories, has been selected as
standard equipment on the Boeing 727 jet. It auto-
matically activates and controls oxygen flow to the
passenger emergency oxvgen system, replacing as
many as seven previously required components
including: pressure reduction, automatic turn-on and
altitude flow control, activation surge, and turn-ofl.

The new Scott Composite Regulator 1s automati-
cally actuated at cabin altitudes of approximately
14,000 feet, and turns off again automatically at
cabin altitudes of between 8.000 and 10,000 feet. The
unit can be manually reset to “off"” position at any
altitude 1n between, while still retaining the auto-

— The LIFEGUARD of the future &=
=== on schedule today at SCOTT

matie features. As an added safety feature, the Regu-
lator supplies a momentary surge immediately after
activation of approximately 80 psi, lasting about
10 seconds. This assures immediate filling and pres-
surization of the distribution system and positive
actuation of mask presentation devices, After this ini-
tial surge, pressure 15 maintained at required leve's,
automatically controlled in response to system flow
requirements and changing cabin pressure.

In addition to 1ts many versatile features, the Scott
Composite Regulator offers significant advantages in
reduced weight, better efficiency, lower maintenance
costs, and increased configuration flexibility,

For more information on the Scott Composite
Regulator and how 1t can help vou solve aerospace
design and engineering problems write, phone, or wire:

Export: Southern Oxygen Company, 3 West 57th Street, New York 19, New York. West Coast Office: Fulton-Ventura Bldg.,
13273 Ventura Blvd., Studio City, California. Great Britain Affiliate: The Walter Kidde Company, Lid.

7 SCOTT AVIATION CORPORATION oerr. 5., uancasten, new 101

tion of the weighting assigned to avail-
ability of resources and the inclusion of
company financial condition as factors
in determining contract awards.

Past games show that experienced
tcams make individual decisions within
a framework of basic policies that ex-
press the degree of risk the team is will-
ing to assume and the alternatives of
short-range  pavont versus long-range
pavout.

Typical nisk considerations are the
amount of backlog to be maintained
and the degree of diversification to be
sought. ITigh backlog is securitv against
running out of work but requires that
the company bid more daringly because
it is government policy to maintain
some sort of balance in the award of
contracts to keep competitors in the
ficld.

The game divides operations on a
functional basis between R&D  work
which is funded bv cost-plus-fixed-fee
contracts and production which s
funded by fixed-price contracts. Opera-
tions arc also divided along product
lines into missile systems and space svs-
tems, If a company specializes in one
function or product area, it can become
more cfhcient in that arca but runs the
rnsk that a contract in the arca might
not be available when the company
needs business. Fach team must also
weigh the desirability of high current
profts against the gain in efhciency and

PROBLEMATICAL RECREATIONS 123
II‘I ‘ 4\

o

f

_ . k.
Find a five digit number whose first two digits, central digit, and

last two digits are perfect squares and whose square root is a
prime palindrome. — Contributed

Did you know that Litton Divisions include such exotic organi-
zations as the Eureka Specialty Printing Company and the Simon
Adhesive Company? We mention same to give you some indica-
tion of our diverse operations. Other Litton members are A.
Kimball Company, Cole Steel Equipment Company, Aero Service,
and the Ingalls Shipbuilding Corporation. We're sure you already
know about our Monroe Calculating Machine Company so we
won't push our point; Litton activities and products cover the
industrial-electronic-military scene.

ANSWER TO LAST WEEK'S PROBLEM: The equation 2/3 = 2M/3 +
S = 1M gives the solution M = 90. In other words, Mary is as
old as the Hills,

[E LITTON INDUSTRIES, INC.
Beverly Hills, California
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McDonnell F-101 has Beech
nose, canopy, stabilator,
windshield, rudder.

Lockheed F-94C uvses
Beech-built wings.

Lackheed 12V-I
are Beech-built

Why do so many leaders choose

Convair F-106 has
Beech aft section, tail,
canopy, nose, wind-
shield, wing sections,

enginegred,
and built
edge wing

Beech
designed
leading

sactions.

elevons, missile bay

coors

MISSILES

Beech contributions in-
clude tuel 1L-r'1|-r.=lq__1|: and
fuel management and

component 1esting tor
ATLAS, TITAN, SAT-
B cans KEINTEUE: Lockheed T-3JA wings

fabricated by Beech,

Lockheed F-104 afi
fuselage and pylon
tanks are by Beech,

Republic F-105 ailerons
and aft fuselage are
Beach-made.

Beech?

No wasteful “break-in” period. Beech has broad successful experience
meeting prime contractor process and systems requirements.

Not one of these modern aircraft is called “Beech-
craft”. Yet each has one or more Beech components.
The largest prime contractors in aviation and aerospace
repeatedly turn to Beech. Why?

One reason 18 Beech's reputation as a pioneer in the
development of new techniques. Forming and welding of
titanium and other exotic metals is a relatively new field
in which Beech is an “old hand”. And Beech helped
pioneer chemical milling methods for aluminum and
stainless steel which enables large shapes to be milled
more accurately and economically than possible by

« :{E ::i : & may take
S’ Wﬁ'g}m proven capabilities, write, wire, or
phone Contract Administration,

conventional methods. Beech's metal bonding facilities
and capabilities are outstanding.

Another reason for choosing Beech is its unusual
ability to adapt to customer processes in both aircraft
and space vehicles, People at Beech call this "Imagi-
nuity” . . . and they're proud of it.

The facilities, personnel and experience of Beech are
at your disposal. A large staff of engineers, designers,
and technical specialists are ready to go to work flor
you. Open floor space in Beech plants is now available.

For full infoermation about how you
advantage of Beech's

Beech Aircraft Corp., Wichita 1, Kan,

BEECH AIRCRAFT CORPORATION ® WICHITA 1, KANSAS

HELPING BUSINESS GROW FASTER: Only Beechcraft offers such a com-
plete line of planes with so much speed, range, comfort and quiet to help
business multiply the money-making decisions that each top man can fir
make, That's how thousands of Beechcrafts have paid for

Executives: Write today for: [ | “Dollars and Sense of
Business Flying.” | Beech Financing and Lleasing
Plans. [l Mew illustrated folders on Beechcrafts
1962. Address Public Relations Dept.,, Beech

themselves, Aircraft Corp., Wichita 1, Kansas, U. 5. A

Employment opportunities

with PAN A M
at Cape Canaveral

Scientific Advisory Staff
Advanced Planning

Program Manaogement
Operations

Kange Instrumentation
Planning & Systems
Design

Pan American, as prime contractor fo
the U.5. Air Force, has fulfilled the respon-
sibility for planning, engineering, operat-
ing and maintaining Cape Canaveral and
the Atlantic Missile Range since 1953,

Pan American scientisls ond engineers

Facilities Planning

Facilities Engineering

have participated intimately in all stages
of the national programs since early V-2
tests through Project Mercury's series of
manned space flights.

With Pan American, technically respected
people have freedom to choose career
paositions with unlimited opperfunities for
professional development,

In addition to normal company bene-
fits, Pan Am offers the unique odvantoge
of a 0% world-wide air-travel discount.

You are invited fo send your resume in
confidence lo David K. Bruner, Personnel
Monoger, Guided Missiles Range Divi-
sion, Pan American Weorld Airways, Inc.,
P.O. Box 4336, Pairick Air Force Base,
Florida.

An Equal Opportunity Employer,
=

CUIDED MISEILES RAMOE DIISION
- e e

ﬁ CAPE CAMAVERAL, FLOMIDA
l.a

Thermionic Converter

Cesium thermionic converter of type which
has operated more than 900 hr. was devel-
oped by Thermo FElectron Engineering
Corp., Waltham, Mass., for Electro-Optical
Systems, Inc., which is building NASA
thermionic power syvstem.

competitive  position  during  future
rounds that can be obtained by invest-
ing a large part of profits to -Imprm'c
or expand capabilitics.

Results of ABES games often fail to
produce clear-cut winners and losers.
In an exercise involving five teams and
COVErIng a sumulated SN of three vears,
one team was the apparcnt winner by
the eniterion of total equity at the end
of the ptrim!. ”u'l.*.rrur,ﬁl‘ achieved
this at least partiallv by sacrificing some
ctheieney in research and development
which might have caused later procure-
ment difficulties had game been con-
tinued indehnitely as in real life. The
apparent winner also had bid on onlv
a few contracts which kept indirect ad-
ministrative costs low but allowed back-
log to approach zero frequently which
could have necessitated a major lav-off.

Lockheed has had more than 200 of
its exccutives run ABES exercises to
aequire experience in top-level decision-
making. Company officials sav it s
analogous to aircraft and spacecraft
simulators used to enable pilots to make
their learning errors without disastrous
results or excessive costs. Specific bene-
fits of the simulation listed by partici-
pants arc that it:
¢ l'nables team members to work in un-
tamiliar decision roles.
® Gives participants an understanding
of broad companvy objectives that is
often lacking in their real life jobs.

* Gives competing executives an aware-
ness of the intur:wh'n_q forces 1 the
acrospace business.

® leaches the advantages of longrange
planning commpared with  brush fire
planning.

® Teaches techniques of analvzing nu-
menical business information. |

¢ Makes team members aware of the
distinctions between relevant and irrele-
vant imformation.

¢ [llustrates the difference between cost-
plus-fixed-fee and fixed-price contracting
and emphasizes the importance of cost
control n the latter.

AVIATION WEEK and SPACE TECHNOLOGY, June 18, 1942

At last

the COMPLETE reference
to engineering mechanics

. . . in a single volume

Actual

LA o

tngineerng

'.I" ',-.‘!'ll'T1_'.1 B

Facts ® Formulas ® Methods ® Data

Now you can have an almost inexhaustible
source of reliable facts, theory, and methods
tor solving problems in
chamics. Compiled by 88 leading authorities,
this encyclopedic collection is the frst to

Ii*:'lll.:irlr_'t'rinj.: Imc-

cover the entire field of solid and Awid me-
chanics, It places at your disposal full work-
ing information and concentrated data—from
basic standards to accepted procedures, from
recent theoretical advances to the most prac-

tical detail.

Just Published

HANDBOOK OF
ENGINEERING
MECHANICS

1565 pages

Chvar Db

illvestrat iorns

W. Flugge, Editor-in-Chief

FProfesenr ol Engineerine Yie-
anmd tahles

$27.50

1']1I1lll'r'l, Spanlnird |r||.|a-|'-|ll|
!1rI'IF-I|I'-Il v a s1aff af % pPris

Here, in convenient form, is the ideal means for
avinding error and keeping your work in line with
the most clective practices in engineering today.
This mammoth handbook has collected the mose
impartant, up-<to-date information, classified ir.
and reduced it into a form wyou can use. It can
relieve you of much needless research and tedious
fact-checking.

Completely cross referenced,
the thousands of cntries have 7
been picked with your every-
day working needs in mind.
Whenever vour job calls for
quick reference or review in
any area—general or specific
—of engineering mechanics,
you will find yourself turning
to this master handbook. You ® Vibrations
can begin right away if you ® Fluid mechan-
take advantage of our dual S5
offer: 88 Chapters

FREE TRIAL = EASY TERMS

SECTIONMS:

& Mathemaotics
* Mechanics of
rigid bodies

® Theary of
structures

® Elasticity

& Plasticity and
viscallasticity
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PACKAGED
SERVO ASSEMBLIES

Kearfott packaged servos combine all components (synchros,
resolvers, motor-generators, amplifiers, etc.) of typical position-
ing servas. Available in two basic versions: BuOrd configuration
with output shaft, and flat pack in-line configuration without
shaft; transistorized amplifier can be built into either. BuOrd
size 11 (with two size 5 components), size 15 (with up to four
size 5 components), and size 18 (with up to six size 5 com-
ponents). Flat pack type accommodates up to four wound com-
ponents. Component complement and precision gearing in a

wide range of ratios . ..

to your specifications.

For complete data write Kearfott Division, General Precision, Inc.,

Little Falls, New Jersey.

KEARFOTT

HIGHLY

RELIABLE

SHAFT POSITION-TO- DIEITAI. [:[lH‘IERTERS

Resistant to high shock, vibration, and temperature extremes.
Applications include latitude, longitude, azimuth, or conven-
tional angular shaft displacement conversion and decimal count
conversion. Kearfott's exclusive drum design gives large con-
version capacity (typical unit 215) in small size. Combination
counter-converter assemblies for visual and electrical readout

also available.
CHARACTERISTICS:

Part Number P1241-11A
Code Ciclic Binary
No. of Drums 5

Range 0-32,768(213)

Bits per Revolulion 16
Revalutions for
Tofal Range 2,048

For complete data write Kearfott Division, General Precision, Inc,,

CERIERAIL
PRECISION

Little Falls, New Jersey.

@

P1240-11A *n:a:n 11A Y1241-11A HII-HII 11
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Four Airlines Report
Salaries of Officers

Washington—Following is a list of
airline ofhcers” salaries, bonuses and n-
direct compensation, expenses and stock
holdings for the vear ending Dec. 31,
1961. as reported to the Civil Aeronau-

tics Board:

Mohawk Alrlines, Ine—R. E. ["earh,
president and director, 40,000 salary, 15,400
ghares of capltal stock, 25,000 debentures |
J. R. Carver, vice president and director,
228.250 salarv, 518 shares of caplital gtock,
g2 000 debentures: €. A. Benscoter, viee
president and director, $26.260 salary, 500
shares of common stock, £2,000 debentures
E. V. Underwond, chairman of the hoard,
24 500 salary, 2.400 shares of capital =tock,
21.000 debentures: F. B, Chabot, treasurer,
217,250 salary, 500 shares of capital =tock ;
B. C. MeLean, secretary, 212,750 =alary.
200 shares of capital stock, 3500 debentures ;
R. B. Taylor, vice president, 217,000 =salary,
654 shares of capital stock : R. V. Stephen-
son, viee prexident, 216,000 =alary, a6l
ghares of capital stock ; H. P. Barnard, vice
president, 213,760 salary: W. P Mbichell,
vice president, £14.250 =alary, 100 shares
of ecapital =tock ; T. L. Boyd, assistant vice
president i(since Auag. 15, 1361), 36,000
galary: H. R. Thomas, assistant secretary,
$7.500 salary., 15 shares of eapitn] stock )
L. I'. Hornhrook, assistant secretary, 6,867
splary, 16 shares of capital stock: A. 1.
Willinms, n==jstant frefsurer, £10,0000
gplary : B. R. Miner, director, 633 sharea
of capital =tock: W. 4. Filelds, director,
1,000 sharezx of capital stock ; E. A, Link,
director, 24,111 s=sharées of capiizl =stock,
0,000 debentures; PF. A. Schoellkopf, Jr.,
director, 200 shares of capital stock; 4. C.
Corwith, director, 100 shares of capital stock |
W. V. Donugherty, directop, 3,500 shares of
l'.'lll"i"ll:] _l-'.ll.!.-l-;,I s:LEIrhI"” :.I-l']-'l"l"ltl'l!'l'.-l'_ i, ‘lll
Sorrell, director, 151 sharex of oommon
stock : D. B, Billings, director, 100 shares
of capital stock : H. W. Harding, director,
2001 sharexs of capital stock : P, ). Staump,
director, 200 shares of capitnl stock ; E. P
Curtis, director, 0O shares of Ccomimon
atock. The following firms were pald 25,000 o)
mire for serviceg rendercd during 15061
Pogie & Neal, legal services, (during 105k0-
19681y, 321,206 : Gilfaill & MeXNenl, auditins
£13.3453 for services rendered dureing 1860
Avintion Consolinnts, Ine., oconslintion,
<1245l

North Centreal Alrlines, Inc.—H. N, Unrr,
president and director, 40,000 =alhryv, 2700
bonts ani ndirect compengation, 34165 £X-
penses, 216368 sharez of cominon =Lock
F. N. Buttomer, vice presfdent-traflie and
sales, F17.700 salary, $2.584 expens=es, 1X,-
132 shareg of ocommon stioeli A. E.
Sehwandt, vice president-indusirial rélations
213,500 apnlary. EXT73 expenses, 15,060 shares
of comimon =tock: H. H. Bendio, Se.,. viee
president-maintenance il enginesring,
16,2000 =nlary, 2319 expenses, 20,000 =hdares
of rommon =stock: A. D Niemeyver, viee
president-flight operations, $12,000 salary
2524 expensez, 500 shares of common stoel ;
It. Sweet, vice pregident and tréasurer, 316, -
R00 =alary, #3495 expenzes, 21,432 =hares of
common =tock ; 4. P, Dow, secretary. 35,400
aalary, 23858 expenses, 10 shares of common
stioek

A. K. A. Mueller, chalrman of the board,
$27.000 salary, $600 bonus and Indirect
eompensation, £213.561 expenses, 2,521,072
ghares of common stock, 1.89%. 136 shures
Oof dommon Stock In the name of others
W. L. CUhristensen, Sccountiant-don=sualtant
pned director, $4,600 silary, 3700 bonuz and
indirect compengation, 3241 expenses, 10,266
ghares "I' common ®#lock: G. F. DeConrsin,

.|1r~ consultant and director, £2.400 salary
100 |-r|m-~ I.rll:| indirect compensat ion, £238
gxpenses, 46,750 sharez of common stock

<. I%. li'illlli. 13-I--'t~-1‘. sa00 bonus and in-
direct compensation, 3315 expenses, 40,2494
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shares of common stock: A. L. Wheeler,
vice president-general counsel and director,
€27 000 salaryv., 400 bonus and indirect
compensation, 220 917 expenses, 8350 shares
of common stock ; A. J. Muoeller, director
(gince Apr. 5, 1%641), %2300 bhonus and in-
direct compensation, §451 expenses, 10,3580
ghares of common stock; ID. E. Crooker,
director (gince Apr, 5, 1961), 2400 bhonus
and indirect compensation, 386 expenses,
49,4580 shares of common stock,

Thae following firms were pold 25,000 or
more for services rendéred during 1961:
Klau-Yan Peterson, Dunlap, advertizsing,
£451,726: Ray & Ray, statistical informa-
tion, 3X%.755 ; Alexander Grant & Co,., audit-
ing, $7.985: Immell, Herro, Bachner & De-
Witt, legal services, £18,458 ; Karl Brocken,
publie  relattons  sarvey, 3$8.457; Liegh
Fisher, consultant, £7,103

West Const Alrlines, Inc.—N. Bez, presi-
dent and director, $21,400 salary, 34,563
expoenses, 54, 60008 shares of common stock,
L7 o) debentures: E. B, Code, vice preusl-
dent, 14,200 salary, &E446 expenges, 4594
shares of common stock: H., F. Scheurer,
Jr., vice president, $20,166 salary, $2,104
expenses, 100 shares of common stock
T. K. Croson, 312,000 salary, £3 464 ex-
penses, 262 shares of common stock : G, E,
Huteh, viee president, £13.533 salary, $1.698
expenses, 150 shares of common stock;
M. M. Selby, vice presldent, £14,000 =salary,
£441 expenses: 8, K, Servertson, vice presi-
dent, 217,332 salary, £611 expen=zes, 5ol
shares of common stock: W. R. Theall,
viee president, and director, 313,000 salary,
0l expenses; L. 4. Hawkinson, Scorelary-
treasurer, 216,000 =palary, 3054 expenses,
450 shareéz of common stock: K. N. Laurin,
ausiztant treasurer, 9,720 salary, $65AK0 ax-
Penses ; 'I-"r Calvert, viee president and
director, 1.5 afllfh sharez of common stock -
S. AL -I{r.'unutml.. asgistant =2ecretary : F. L.
Anmnderson, director, 45 sghares of common
gtock ; E. K. Bishop, director, 1,961 shares
of common stock | O, E,. Gundersan, director,
G001 shares of common stock : G. Gunn,
dre., director, 1,500 shares of eommon stock
. . Hillings, director, 100 sharex of come-
mon stock ; . Hogoe, director: 1. K. Mac=
Donald, director:; T. E. Robinson, director,
2.0 shares of common sStoeck: D, G,
Grahonm, azsistant secretiary, 1,400 shares
of common stock,

The following Arms were pald £5.000 or
moare for services rendered during 19681
Alexander Gront & Co. auditing services
and income tax preparation, 234,665 ©. Ed-
ward Leasure, legal services, 211.5873:
Washington Employers, Inec., [abor consult-
ants, £6,745; Graham, Green, Dunn, Johns-
ton & Rosengulst, léeenl services, £6 4805,

Tronns-Texns Airways—R. E. MecKaughan,
president, 5,600 salary, 34,439 expenses,
a6 gsharez of common stock: H, E. Erd-
mann, viee presidént-operations and plan-
ning, $19.800 salary, £1,145 expenses, £ 344
shares of common stock: W. . Leather-
wood, vice president-purchasing, 312,900
salary, $45 expenses, 905 shares of  oom-
mon stock; P 8, Reld, viece president-
personnel, §11,.700 salary, 2321 expenzes,
190 shares of common stock: J. K. Avers,
asslstant secretary (since Dec. 22 1961,
$11,080 salary, §1,.840 eXpenses, 395 shares
of common stock ; J. L, Eichner, vice presi-
dent-traffiec (until Aug. 31, 19681), $13.177
I'-':l|1'{:l':'|-', +315 expenses, 20 shares of com-
mon stock ] H. E. Kriegel, financial assist-
ant to the president (until Jan. 231, 1982,
#15.900 snlary, 31,131 expenses, 605 shares
of common stock; R, E. McKaughan, vice
president to the president (slnece Aug. 31,
1961), §11,700 =alary, $084 expenses, 5400
sharez of common stock: H. H. Farr, act-
Ing treasurér (since Dec. 22, 1961), £9.450
galary, $80 expenses; J. M. Brooks, viee
president-training  (zince Sept. 6, 1961),
$12,600 salary, $298 expenses, 1,150 shares
of common stock; K. M, Lawrence, assist-
ant secretary (since Sept. 6, 1961Y, 26.300
salary, 6,010 sharez of common stock.
The following fArms were pald 325,000 or
more for serviees rendered during 1961:
Clark, Keed & Clark, legal services, $16.118 :
Rogers & Smith, advertizing, 248,023 ;
Erwin Wasey, advertiging, F163.847 ¢ Pent,
Marwlck, Mitchell & Co., auditing, 25200 ;
Yerner & Bernhard, legal services, £13,704 ¢
Air Transport Assn.,, various services,
214 998,

SIZETI

WINDING-COMPENSATED
SYNCHRO RESOLVER

Precision, lightweight, high-accuracy components with applica-
tions in analog computers and automatic control systems. The
compensator winding provides feedback voltage for a resolver
isolation amplifier; the feedback loop automatically adjusts to
compensate for temperature and frequency variations. Function
error of the R980-018 is only 0.1%. A compatible transistorized
amplifier, Kearfott number S3100-01A, is available.

Part Number 5R980-41 CR3 0980 001
R980-018
Excitation [volts) (max.) 60 26
CHARACTERISTICS Frequency (cps) 400 400
Total Null Voltage (mv) 25 10
Max. Error from E.Z. {(minutes) 5 5

Operating Temp. Range (*C) -55 1o +125 -—-55t0+125

For complete data write Kearfott Division, General Precision, Inc.,
Little Falls, New Jersey.

KEARFOTT

DUAL' A
CHAHNEL &
TRANSISTORIZED
BUFFER AMPLIFIERS

These high-performance units are designed to drive Kearfott's

Size 11 R980 winding-compensated synchro resolvers. The

amplifier-resolver combination has stable gain characteristics

and negligible phase shift thrcugh an ambient temperature

range of —50°C to +85°C. Extremely high resistance to shock

and vibration. Meet environmental requirement of MIL-E-5272,
Part Number 53100-01

NMumber of Inputs 4 per channel
Input Impedance (chms resistive at 25°C) 100,000

CHARACTERISTICS Voltage Gain 1=0.0005
Phase Shift (rotor output to input at 25 C) less than 15 min.
Max. Signal Output Voltage 16 valts

Gain Stability Over Operating Temp. Range 1+0.05%

For complete data write Kearfott Division, General Precision, Inc.,
Little Falls, New Jersey.
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SERIAL NO. RIS

ONE FOR THE BIRD

Tested, proved, ready for work . . . Delco's new 10 mc
Silicon Digital Modules are available in either building
block or plug-in card. Both circuits are exactly the same
electrically. Either way, these modules meet or exceed
all MIL-E-5272D (ASG) environmental requirements.
In the blockhouse, the plug-in card package offers
extreme accuracy and reliability with a gate-switch speed
of 40 nanoseconds. The building block pack-
age and the card offer the same high speed
at temperatures of —55°C to +100°C. |deally
suited to airborne guidance and control, the
bailding block package is envirédnmentally
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ONE FOR THE BLOCKHOUSE

proved to: Shock, 1,000G's in all planes; Vibration, 15G's
at 10 to 2,000 cps.; Humidity, 959 at max. temp.;
Storage and Sterilization Temp., —65°C to +125°C; Ac-
celeration, 20G's. Both building block and plug-in card
modules are designed for systems using from one
madule to 100,000, and the module's rated perfaorm-
ance considers the problems of interconnection. Delco

D E LCO Radio can offer both 10 mc module packages

off-the-shelf or can supply circuits to meet

D I 0 your specific needs. Write Pelco Radio Military
ST Sales Department, Kokomao, Indiana.

Division of General Motors « Kokomo, Indiana

SAFETY

United Nations Accident Investigation Report—Part I:

UN Issues Report on Hammarskjold Crash

The following excerpts are from an acci-
dent investigation report prepared by the
United Nations General Assembly's com-
nussion of investigation into the conditions
and circumstances resulting in the death of
Dag  Hammarskjild, Secretarv-General of
the United Nations, and members of the
partv accompanving him on a flight in a
DC-6B from Leopoldville, Congn, ta Ndala,
Northern Rhodesia, on Sept. 17, 1961,

On 18 September 1961, the whole world
learned with profound grief of the tragic
death of Dag Hammarskjold, Secretare-Gen.
¢ral of the United Nations, in the service
of the Orzganization and in the performance
of the mission which he had undertaken for
prace and the independence of peoples. In
this tragedyv the following 15 persons accom-
panving him also met their deaths: Heinrich
A, Wieschhoff, Viadimir Fabrv, William
Ranallo, Miss Alice Lalande, Harold M.
Julien, Serge L. Barran, Francis Fivers, Stig
Olof Hielte, Per Edvald Persson, Per Hallon-
quist, Nils-Fric Aahréns. Lars Litton, Nils
Giran  Wilhelmsson, Harold Noork, Karl
Frik Rosén.

In carrving out the task entrusted to us
of investigating the circumstances of the
tragic death of Dag Hammarskjild and his
associates. we, the members of the Com-
mission appointed for that purpose. were
aware that we were inquiring into the causes
of the deaths of men who have Taid down
their lives in the performance of a mission
the purpose of which was to secure a hetter
life for millions. For this reason. we feel it
mcumbent upon us at the beginning of
this report to express our profound respect
and  high regard for Dag Hammarskjild
and for the other victims engaged in this
mission.

The late Sceretary-General left New York
by air on 12 September and arrived at
Leopoldvlle on 13 September 1961, The
purpnse of his joumey was to discuss with
the Central Government the adoption of a
program of aid to the Republic of the
Congo. Immediatelv after his arrival. how-
cver, he was confronted with a grave crisis
in the relations between the United Nations
aned the provimeial anthorities of Katanga,

The erisis arose ont of the implementation
by ONUC—the United Nations Organiza-
tHom in the Congo—aof part A, paragraph 2,
of the resolution adopted by the Security
Council on 21 February 1961, In this para-
graph the Council urged that “measures he
taken for the immediate withdrawal and
cvacuation from the Congo of all Belgian
and other foreign military and para-military
personnel and political advisers not under
the United Nations Command, and mer-
cenaries.”

By far the lareest concentration of such
personnel. about 500 men, was to be found
it the Katangese armed forces. In the
months which followed the adoption of this
resolntion, ONUC attempted to implement

the provisions of part A, paragraph 2, by
agreement with the provineia]l authorities of
Katanga and, m partienlar, their chief, Mr.
Tshombé,  This attempt  achieved  only
partial success. and the United Nations mili-
tary command was compelled to set a time
limit for the surrender, for purposes of
evacuation, of all mercenaries in the service
of the provincial authoritics of Katanza. On
the expiration of the time limit, however,
over 100 mercepanies known to be in
Katanga had Failed to report to ONUC, and
on 13 September the Militrry Command
took precautionary mensures to facilitate the
task of apprchending and cvacnating these
men.  These measures were met by force,
and hghting broke out at Elisabethville and
i other Katangese cities,

Hostilities were not limited to ground
forces. Whereas the United Nations had no
armed aircraft, the Katangese anthorities put
into action a jet Fouga Magister carrving
two machine guns and a small bomb load.
This aircraft  considerably  hampered the
movement of United Nations transport
planes and in some instances prevented the
supply and relief of United Nations units.

In the meantime, several contacts with
Katangese officials were arranged for the pur-
pose of bringing abont an immediate cease-
fire, but no results had been achieved by the
evening of 15 September. During 16 Sep-
tember the Secretarv-General considered the
possibility of a meeting in Rhodesia hetween
himself and Mr. Tshombé, In the course of
the night, the United Nations representative
at  Flisabethville  received, through  the
British Consul, a message informing the
United Nations that Mr. Tshombé wished
to meet him at Bancroft, Northern Rho-
desia, on 17 September at 0930 GMT. The
Secretary-General sent a reply in which he
recalled the guiding principles of the United
Nations action in the Congo and suggested
that he should meet Mr, Tshombé person-
allv. He specified, however, that “the pro-
posed meeting obvioushy requires that orders
shonld be given beforchand for an imme-
ciate and effective cease-fire.” He proposed
therefore that “such a cease-fire should bhe
tormally imposed by hoth sides so as to make
a meeting possible”  He pointed  out,
furthermore, that as there were no adequate
landing facilitics for a large aircraft at
Bancroft he wonld be unable to arrive there
hv the time suggested by AMr. Tshombé. He
accordingly suggested that the projected
meeting should take place at a later hour at
Ndola. Northern Rhodesia. The Secretary-
General concluded  his  reply to Mr.
Tshomhé with the following words:

“I shall inform vou as earlv as possible

tomorrow morning [17 September] of

my time of arrival [at Ndolal, allowing
far the fact that before T leave I must
have vour reply to this message, includ-
ing vour decision regarding the cease-
fire. The cease-fire will occur auto-
matically on the United Nations side,
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in view of the fact, that, according to

the instructions given and the rules

followed by the Orgamization, it only
opens fire in self-defense. T am awaiting

vour nrgent reply to this proposal for a

mecting and for an immediate cease-

fire.”

In the moming of 17 September. the
British Consul at Elisabethville transmitted
a message to the United Nations from
Mr. Tshombé stating that he agreed to “the
principle of an immediate ccase-fire” and
was prepared to meet the Seeretarv-General
at Ndola. Mr. Tshombé specifically  re-
quested.  however, “that United Nations
troops be confined to their camps™ and “that
the United Nations stop troop movements
and the sending of reinforcements by land
and air.”

In answer to this messaze, the Secerctary-
General instructed the United Nations
representative  at  Ehsabethville to  inform
Mr. Tshombé that he found it “impossible
to accept the conditions for a cease-hre and
a meeting which have been conveved to
him." He emphasized that “there can be
no question of anvthing but an uncon-
cditional cease-ire on both sides and an
agreement  to meet  together, all  other
modalities obviously to be discussed in the
conrse of the meeting.”

When, however, the United Nations
representative at  Elisabethville asked  the
British Consul to transmit the Secrctary-
General's answer to Mr. Tshombé, he was
mformed that Mr. Tshombé had charted
an areraft and was expected to leave for
Ndola shortly.

In the circumstances. the Secrctarv-Gen-
cral decided to proceed to Ndola and took
off from Leopoldville at 1551 GMT in the
plane of the Force Commander. 2 DC-6B
hearing the registration letters SE-BDY. At
2210 GNIT. SE-BDY radioed ““overhead
Ndola™ and was scen Aving over the airport.
A few minntes later it disappeared from sight
- a westerly direction, and all efforts to
re-cstablish radio contact failed, On the nest
day, 15 Scptember, at 1310 GMT, the
wreckage of the aircraft was sighted from the
air 9.5 miles west of Ndola. When the
police arrived at the site of the crash, they
found only one survivor—Sergeant Julien—
who was in so serious a condition that he
died a few davs later,

On 29 September Dag Hammarskijild was
buried at Uppsala. Two davs before his
funeral, several Member States had requested
the General Assembly to place on its agenda
an item entitled “An international investiga-
tion mto the conditions and circumstances
resulting in the tragic death of Mr. Dag
Hammarskjild and of members of the party
accompanving him.” By unamimous decision
the item was placed on the agenda on
13 October; it was discussed on 26 Qctoher,
at the 1042nd plenary meeting,

At that meeting the Assembly had before
it a draft resolution providing for the estab-
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ROLLS-ROYCGE

GONWA

BY-PASS JETS
POWER THE
VICKERS VC 10

AND
SUPER VG 10

ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q.

ROLLS-ROYCE LIMITED, DERBY, ENGLAND
DIESEL AND GASOLINE EMNGIMES L ROCKET MOTORS -

Rolls-Royce Conway engines entered airline service early
in 1960 and hold the highest times-between-overhaul for
by-pass (turbofan) jets. Conways are in operation with
eight international airlines in the Boeing 707-420 and
the Douglas DC-8 Series 4o0. Later and more powerful
versions of the engine power the Vickers VC 10 and Super
VC 10 aircraft which have been ordered by B.0.A.C,,
British United Airways, Ghana Airways and the Royal
Air Force.

NUCLEAR PROPULSION

AERO ENGINES » MOTOR CARS .
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lishment of a United Nations Commission
to conduct an investigation into all the con-
ditions and circumstances surrounding this
tragedy. In the course of the discussion the
following arguments were advanced in sup-
port of the draft resolution: the investigation
should be carried out under the auspices of
an international body, in order to satisfy
public opinion and allay the world-wide
concern aroused by the magnitude of the
tragedy and by its political and historical
importance; the United Nations should
conduct this investigation as a tribute to the
Secretary-General and the other victims of
the disaster; an international investigation
should be conducted under the auspices of
the United Nations in order that the in-
dependence and impartiality of the inquiry
should be assured; the investigation should
provide answers to the rumors, fears and
speculations to which the tragedy gave rise;
the investigation should determine any re-
sponsibility involved; finally, the investiga-
tion should assist in preventing the occur-
rence of such disasters in the future and in
ensuring maximum protection for those
performing functions m the service of the
United Nations.

At the end of the discussion, the draft
resolution was adopted by the General
Assembly by 97 votes to none and became
resolution 1628 (XVI). On 8 December,
the General Assembly appointed the follow-
ing persons as members of the Commission:

Justice Samuel Bankolé Jones (Sierra
Leone)

Radl Quijano (Argentina)

Justice Emil Sandstrém (Sweden)

Rishikesh Shaha (Nepal)

Nikola Srzentic (Yugoslavia)

Flight Preparations

. « . Originally it had been intended that
the Secretary-General should leave for Ndola
in OO-RIC [a DC-4] at 1000 Z on 17 Sep-
tember, On 16 September, Air Operations
had issued Flight Order No. 673 to that ef-
fect. However, it was later decided that the
Secretary-General should fly in the aircraft of
the Force Commander, SE-BDY, a Douglas
DC-6B belonging to the Swedish company
Transair, which was a faster and more com-
fortable aircraft. Flight Order No. 673
was amended accordingly and the estimated
time of departure for the Secretary-Ceneral’s
flight was changed from 1000 Z to 1500 Z.
. . . ODO-RIC was assigned to Lord Lans-
downe,

SE-BDY had flown the Force Com-
mander to Elisabethville on the night of
16 September and had returned to Leopold-
ville at approximately 0700 Z on 17 Sep-
tember. The crew on that journey had been
composed of Captain Arhéus, First Officer
Litton and Flight Engineer Wilhelmsson.
On landing at Leopoldville, Wilhelmsson
had reported that SE-BDY had been fired
on at the take-off from Elisabethville. A
thorough inspection of the aireraft was ac-
cordingly carried out under the supervision
of Chief Mechanic Tryggvason of Transair,
In the course of the inspection it was found
that number 2 engine (inboard port) had
been struck by a J%mllf:t, which had pene-
trated the engine cowling and hit the ex-
haust pipe. The exhaust pipe was replaced
and the plane was refueled to a total
amount of 10 tons. Both Trvgevason and
Tiernell, a mechanic of Transair, testified
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National Runway Lighting Standard Approved

National standard for lighting runway centerlines and touchdown areas was approved
recently by Federal Aviation Agency. Under it, centerline lights will be offset 18 in, from
the runway’s midpoint to avoid concrete joints. They will consist of bidirectional, inset
lights installed with 25 ft. spacing along the runway’s entire length, Extending inward
3,000 ft. from each end of the runway, touchdown zone lights will consist of three-light
barrettes installed at 100-ft intervals 30 ft. to each side of runway center. Selection of
present conhguration consumed more than two years. FAA's Research & Development
Service put its seal of approval on the ultimate lighting configuration on Oct. 17.

that this work had been completed and
that the plane was ready to take off by
1100 Z.

A thorough examination had also been
made of the aircraft to make certain that
there was no other damage, and a careful
check had been carried out. There was
testimony, which the Commission considers
reliable, to the effect that this aircraft was
in very good condition and, as the special
plane of the Force Commander, very well
maintained. . . .

From the time when work on the air-
craft was completed (1100 Z) until approx-
imately 1500 Z the plane remained unat-
tended on the airfield although, except
while they were at lunch, Transair mechan-
ics were working in the vicinity on another
aircraft. During this period all ladders were
removed and the main doors of the aircraft
were locked. However, the doors giving ac-
cess to the hydraulic compartment and to
the heating system were unsecured. No spe-
cial guard was put round it and the regular
United Nations guard detachment at the
airheld was not asked to provide special
security measures for the aircraft,

At about 1530 Z the crew of SE-BDY
arrived at the airfield. It was composed of
the three men who had flown the aircraft
to and from Elisabethville and Captain
Hallonguist, who was to act as pilot in com-
mand. Captain Hallonquist had not been
on the flight to Elisabethville and is re-
ported to have appeared rested and in a
cheerful state of mind. . . . It is also noted
that there was sleeping accommodation for
the crew on the aircraft and that apparently
Captain Arhéus and First Officer Litton
alternated as copilot. First Officer Litton,
according to the testimony of Major Ljungk-
vist, had announced his intention of sleep-
mg during the first part of the flight. ﬁ1
view of these facts, it is believed that there
was no violation of international standards
and recommended practices, nor of special
regulations applicable in this regard.

The crew had been specially trained for
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the operation of SE-BDY. . . . Captain
Hallonquist, in addition to being a skilled
pilot, was also his company’s navigation of-
heer and instructor.  Each of the three pilots
held a valid license as a radio telephony
operator. The crew was highly competent
and experienced and Captain Hallonquist
was considered to be a reliable and cautious
pilot by all who testified. The Commission
is convinced that the aircraft was properly
manned with a competent crew licensed in
accordance with international standards and
recommended practices.

In the course of its investigation the Com-
mission examined the question whether the
crew of SE-BDY, having never previonsly
landed- at Ndola, could have difficultics in
landing there at night. After hearing expert
opinion the Commission was satished that
a night landing at Ndola conld not present
any difficulties. In this connection the Com-
mission has noted that Captain Hallonguist
had flown a total of 7,841 hours, including
2,669 of instrument and night flizht; Re-
serve Captain Arhéus a total of 7,107 hours,
including 1,500 hours of instrument and
night flight; and Copilot Litton 2,707 hours,
ncluding 835 hours of instrument and night
Hight.

Because of the danger of an attack by
the Fouga Magister of the Katangese Armed
Forces, it was decided to observe radio si-
lence during the flight to Ndola. In order,
however, to enable SE-BDY to reccive and
send emergency messages, a radio operator,
Karl Erik Rosén, was instructed to flv with
the crew and another radio operator was as-
signed to monitor SE-BDY from an ONUC
radio station installed at Leopoldville air-
port.

Both operators were instructed to com-
municate by Morse code in Swedish so as
render anv message sent by or addressed
to SE-BDY less intelligible to the Katangese
Armed Forces. There 15 no evidence, how-
ever, that any messages were sent or re-
ceived.

The Chief Communications Officer of
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Tuesday, June 19

Grumman presents
7 Space Sciences Papers at the IAS
National Summer Meeting

AMBASSADOR HOTEL, LOS ANGELES, CALIFORNIA

Analysis of the combined influences of the Micrometeoroid and Radia-
tion Environments on Spacecraft Design: Thomas G. Barnes, Space
Project Engineer; E. M. Finkelman, Space Sciences Physicist.

Influence of the Earth's Trapped Radiation on Choice of Flight Path
for Spacecraft: A.L. Barazotti, Space Sciences Engineer; C. E. Wenzel,
Space Sciences Physicist.

Laboratory Investigation of "“Moon Scils'': John D. Halajian, Project
Engineer, Lunar Soil Mechanics.

Wednesday, June 20

Thursday, June 21

Also on
Thursday, June 21

For professional opportunities
at Grumman in the above areas
and others, see our advertise-
ment an page 107,

Manual Control of Reentries at Superorbital Velocities, Using Simpli-
fied Centrifugal Force Rate Equations: F. A. Donnebrink, Flight Control
Systems Engineer; J. V. Biggers, Space Scientist; H. Sherman, Human
Factors Specialist; K. Spieser, Dynamic Analysts Department.

Metalastic Wheels for Lunar Locomotion: Edward G. Markow, Project
Engineer, Preliminary Design Department.

Initial Stabilization of the OAO Spacecraft: Jerome M. Cook, Dynamic
Analysis Engineer; Rose Fleisig, Assistant to Chief of Dynamic Analysis.

Supercircular Reentry Flight Path Control Requirements: T. G. Sanial,
(deceased). Paper to be presented by: T. J. Kelley, Assistant Chief of
Propulsion.

Nonlinear Analysis of Heated, Cambered Wings by the Matrix Force
Method: Warner Lansing, Structural Methods Group Leader; Irving
W. Jones, Paul Ratner, Structural Engineers, Structures Department.

Appearing on the panel: Weapon System Management after 10 years.
William M. Zarkowsky, Program Manager.

ONUC, Leopoldville, was awarc that SE-
BDY could be contacted on 11315 ke,
which was no longer an acromobile net-
work frequency in that arca, and requested
the Wdjh radio station to notify SE-BDY's
radio operator that ONUC ||-L.3:h|u|[ CrS
radio station would be '-.I:Itlﬂjllg ]"."l. for con-
tact with the aircraft after takeoff for Ndola,
The Chief Communications Ofhcer, how-
ever, was mstrocted that the ONUC sha-
tion was not to communicate with SE-BDY
during this flight. Nevertheless, ONUC
maintained o ]:nt:.mn’- watch on 11315 ke
from the time of SE-BDY's takeoff until
the crash was conhrmed. During tlus time
no transmission was heard from SE-BDY
and no station was heard to call SE-BDY,

Shortly after his arrival at the arport,
Captain Hallonguist filed a flight plin for
Iulu;hmug The aircraft wo lhi not have
been permitted to take off without a flight
plan, and, for secunty reasons, it was nof
desired to declare the true destination. Ac-
tually, in a conversation with Major Ljungk-
vist of ONUC Air Operations, who armved
at the airport shortly before the takeoft of
SE-BDY, Captain Hallonguist mentioned
that he would be flyving not to Luluabourg
but to Ndola.

As regards the route which Captain 11al-
longuist mtended to follow, Major Ljungk
vist testified before the Commussion that:

. .. when I was with Captain Hallon-

gquist and First Othcer Arhéuns, we dis-

cussed the route of the fight, and at
that time the last beacon to be used
on the wav down was Luluabourg.

After that, he told me, ‘there s no

Southern
California

BENDIX-
PACIFIC

NORTH HOLLYWOQOOD

OFFERS THESE
EXCELLENT
OPPORTUNITIES
FOR

radio navigation aid for me, so I have
to go to Luluabourg, and after that 1
do not know if 1 am going to follow
the Angolan border or uhuhu I am
going to take some other way,” "That
was all he told me anvthing about, that
he had decided to go to Luluabourg
and that after that he did not know.
He told me: ‘I am going to prepare the
rest of flight during the flight, depend-
ent upon the special conditions.” 'I::;lp-
tain Hallonguist was to be the navigator
himself. He was a navigation specialist
with the company and was always the
tcacher at the company. They told me
he was doing the navigation himselt.”

Arrival at Leopoldville

Shortly after 1530 Z, the Secretarv-Gen-
eral and his party arrived at the airport and
boarded SE-BIYY., Mr. Ranallo, the per
somal aide of the Secretary-General, who to-
eether with Mr. Julien, the ONUC Acting
Chief of Secunty, and a team of security
CATICLTYS, WS I:IT!':I\ ][]]]]'-" I'.][j"u{_ FIILI"'.H['I. IE] "'.I'.I'.ll.]':ll"i.'
tor the Secretary-G LIHI'II searched the cabin
of the mircratt immediately atter boarding.
In accordance with '-.I.qu{]uu!: orcders ]H-,':l.IIL-I.]
by the malitary command after the outbreak

of fighting at Elisabethville, two ONUC

'-uihhui—":-rrt S. 0. Hijelte and Pvt. P. E.

|]'LT'-'-.{J-II--—'.'I.L1'L placed on board the areraft.

The engines were started and at 1531 2

SE-BDY took off for its last flight,

Before attempting to reply to the '-.]}L'L'i:ﬁﬂ:

questions asked by the General Assembly
m paragraphs 3 (a) and 3 (d) of resolution
16258 (XV]1), the Commission wishes to

comment on two matters dealt with in the
preceding sections.

The Commission notes with regret and
comcern that in the afternoon of 17 Sep-
teinber SE-BDY remuammed for several hoors
imgmarded and unattended on the tarmac
of the airport. The evidence hefore the
Commission shows that a person wishing
to sabotage the aircraft might have gained
access to it without being detected. The
Commission considers that aits terms of ref
crence do not require it to pass jndgment
on individual responsibilities for the lack of
special security measures with respect to the
Secretary-General's  plane at the Leopold-
ville airport, but it must be observed that
necessary co-ordination appears to have been
lacking. In this connection the evidence
.'-.hn::m.'u] that while certam ONUC officils
who should have been informed of the pro-
posed flight were not so informed, other
ONUC personnel not directly concerned
had heard it discussed.

The Commussion further notes that no
flight plan for SE-BDY was transmutted to
"1.1]1'-. mn The Commussion has taken into
consideration the conditions existing in the
Congo at the time and in pw’mulil the
iTI]:Jf.l of an attack from the Fouga Magister
W hrr_h :1..|‘.|J|m this EILE}H’HIH from the roles
governing commercial aviation. Indeed, the
system of acronantical communications can-
not ensure the seerecy of messages.

The Commission believes, him{,\u, that

a responsible official of ONUC should have

been informed i advance of the ronte
which Captam Hallonguist imtended to fal-
low, so that the Flight Information Centre

UNDERSEAS WARFARE
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The | 3-foot titanium center keel beam
in the Grumman A2F-1 Intruder carries
a big share of the fuselage loading, Vir-
tually the backbone of the aircraft, this
box beam does its job nestled warmly
between the two jet engines where tem-
peratures reach 400F and higher . . .
and saves weight doing it,

Shear strength. The fuselage center
section of this all-weather, heavy pay-
load aircraft is, as one engineer put it,
“all doors,” Consequently a deep box
beam was needed to carry the heavy
concentration of shear stresses and pro-
vide the required stiffness. Design for
shear and buckling is based on these

titanium properties: tensile strength.
1 80,000 psi ; elastic modulus, 16 million;

density, 0.163 Ib/cu in.

Weight saving. Because of its light-
weight strength at elevated tempera-
tures, titanium replaced aluminum and
stainless steel for a weight saving of
about 127, The need for shear strength
dictated use of titanium sheet alloy
Ti-4A1-3Mo-1V. i

High strength titanium sheet alloys
are available from Titanium Metals
Corporation of America to solve prob-
lems of compression and buckling (Th-
SAl-1Mo-1V), crack propagation (Ti-
6A1-4V) and short-time elevated tem-
perature properties (Ti-13V-11Cr-3A1).
Titanium sheet alloys enable designers
to reduce flyaway weight of assemblies
up to 30", over steel,

TMCA produces all titanium alloy
grades and provides the technical and
customer services you might require,

Titanium | “backbone” in Grumman A2F-1

I.——l----—— —_—— e — — — — l—-—J

gives shear strength at 400F, cuts weight 12%

For examples of how titanium sheet solved
weirht Jf]'r'fi.l!u"{*.rm. in helicoprers, missifes and
advanced aircraft, write for " Titaniwm Data
— Sheet and Strip.”

wl
.|Il.l.lil

TIMET

TITANIUM METALS
CORPORATION OF AMERICA

233 Broadway, Mew York 7, M. Y,

of Leopoldville conld have mitmted the
necessary search and resene action if the
aircraft had been obliged to make a forced
landing before making contact with  the
Salisbury Flight Information Centre.

Two of the specific questions asked by
the General Assembly . . . relate to the
subject matter of the present part of the
ICport,

The first question . . . reads:

“Why the flisht had to be undertaken

at night without escort.”

As regards the first pomt—why the fight
had to be undertaken at mizht—the Com-
mission notes that, in his testimony, Mr.
Linnér smd:

"Twa factors were nppermost i Mr.
Hammarskjold's mind with regard to
the timing of the meeting, He was
anxious, first of all. to armve at Ndola
as soon as possible in order to avoid
the possibility of Mr. Tshomb¢ having
left before he arrived, In the second
place, Mr. Hammarskjold and Lord
Lansdowne had agreed that the latter
wonld also go to Ndola on Sunday, buit
that he wonld continue as carly as pos-
sible for Salisbury and that he would
definitely leave before the Secretary-
General arrived. Lord Lansdowne's de-
parture from ].r;npnln;hi'liu: for reasons
unknown to me was, however, delaved
until 4 p.om. and as a result the depar-
tnre of the Secretarv-General was also
delaved until 4.55 pom.”

In another part of his testimony Mr.

Linndr said:

“Now, a plane had been put at Lord

Lansdowne’s disposal and it was reads

about lunch time, as far as [ know. 1

remember dishinctly we sent a message

to the British Embassy., where Lord

Lansdowne was ]1.1'I.mr= lunch, askmg

him when he would be pwpurul to take

off, but for reasons unknown te me,
he could not make it before 4 o'clock,
and, therefore, there was no other
thonght in the late Sceretary-Gencral’s
mind than that he was anxious to take
off as soon as possible and, as things

turned ont, 1t happened to become a

might flight.”

The Commission believes that the cvi-
dence before it does not fully support this
view. It observes that, even if Lord Lans
downe had driven to the airport imme-
thately after receiving the message referred
to by Mr. Linnér, Iu would not have left
|-UJ[JHTE1'LI"L in time to allow the Scoretary-
Ceneral to armive at Ndola before dark. The
Commussion believes furthermore that the
leshhmony  of Lord Lansdowne and M.
Pomjoulat as well as the estimated times of
departure given in Flight Orders Nos. 673
and 685, show that the secretarv-General
had decided to take off from Leopoldville
not carlier than 1500 Z, or 4 p.m. local
time. In these circomstances, as decided
by the Secretary-General himself. the major
part of his flight to Ndola had to be under-
taken at night.

There appear to be several reasons why
the Secretary-General's flight did not leave
at an carbier hour. During the morning of
17 Scptember, as has been noted, repairs
were i progress on the aireraft. Morcover,
as noted i the Introduction to this report,
discussions  concerning  the moecting  with

Compact Loran-C Unit

Compact Loran-C navigation receiver weighs
75 Ib. and occupies 1.75 cu. ft. volume,
requires 150 watts power and provides pre-
cision fixes up to 1,500 mi. from ground
stations, according to manufacturer: I'L'T
Federal Laboratories, Nutley, N. .

Mr. Tshombe had continued throughont
that moming, and the decision concerning
the time of departure must have been in-
fluenced by the efforts to communicate with
Mr. Tshombé through the British Consul
at Flisabethville, It 1s also clear that the
sceretary-General wished to armive at Ndola
after Lord Lansdowne had had time to
land and depart, and this also conditioned
the time obf lns departure. All these ar
cumstances taken together mav have ren-
dered a night flight unavoidable in any
event, It s alse relevant to obsorve that,
becanse of the danger of an attack from the
FF'ouga Magister, most of the flights in the
Congo at the bme were undertaken at
g !l

‘l.*- to the second pomt—why the fight
had to be undertaken without escort—the
Commission notes that ONUC had no
fichtcr planes in the Congo at the time and
that no request for an escort over Rhodesian
ternitory was submatted to the Government
of the Federation of Rhodesia and Nvasa-
Land,

The second guestion |,
hion , . . reads:

“NWhether the aircraft, after the dam-

age 1t was eported to have suffered

carhier from hring by aircraft hoshle

to the United Nabions, was in a proper

condition for nse.”

_of the resolu-

The Commission 15 satished from the evi
dence before it that the damage to SE-BDY
by punhre at Elisabethville was minor and
hiid been properly repaired before the take-
oft of the aireraft from Leopoldville on 17
September,

Crash of SE-BDY

The present part of the report deals with
the conditions and circumstances of  the
flight and crash of SE-BDY and contains
an anmalyvsis of possible causes. In addition a
reply is given to the questions asked by the
General Assembly . |, .

. . The Secrctary-General left Ndyhi air-
port, Leopoldville, at 1331 Z'  abojrd

"4 Indientes  Greonwleh  Mean  Time
(GMT).
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SE-BDY, For reasons of security it wounld
appear  that complete radio  silence  was
maintamed wlule the aircraft was over Con.
enlese ternitory, So far as s known, SE-BDY
first broke radio silence at 2002 Z when it
valled Sahisbury Flight Intormation Centre
(FICY and asked the estimated ltime of
arrival at Ndola of aircraft OO-RIC carrying
Lord Lansdowne. At the request of Salis-
bury FIC, SE-BDY then identified itsclf
as a DC-6 bound from Leopoldville to Ndola
and eshmated its time of arrival at Ndola
A% :17:-5 .|-"Ir

Subscquently at 2035 Z it reported ts
position at a point over the southem end
of Lake Tanganyika.

While 'IhL exact flicht route of the aircraft
np to that |:I-IJt1]T is nnknow i, it 15 assummed
that it flew from Leopoldville in an casterly
direction and on reaching Lake T angianyviki
took a southerly conrse |111:|c=|:|'111m'1 Salishur
I"light Information Centre that it was fiving
on Advisory Route (ADR) 432. It con-
tinued to skirt the Congolese horder flving
for that purpose shghtly to the east of
ADR 432 and approached Ndola from the
cast or southeast, The operational team,
miclidmg a United Nations observer, which
was established in conmection with the
amry by the Rhodesian Board of Investiga-
hon, recomstructed the probable  Hight
rogte.. . . .

In communications between SE-BDY and
salisbury  FIC, SE-BDY was given OQO-
RIC’s estimated time of arrival at Ndola as
2017 £, and later its actual time of armival
as 2035 A, SE-BDY was cleared to descend
from 17,500 to 16,000 feet and reported
reaching the latter Right level at 2115 Z.
The aircraft also reported it was kecping
outsicde Congolese terntory and procecding
round the border to land at Ndola. that
thereafter it was takmg off almost imme-
diatelv, was not returnimg to Leopoldville
and was onable at that time to give it
destination after departure from Ndola. The
pilot also estimated that he would be abeam
Ndola at 2147 £, At 2132 £, Salisbury IF1C
transferred SE-BDY to Wdola Air Trafhe
Control. . ..

SE-BDY, on mstruchions from  Salisbury
Ilight Information Centre, called Ndola
tower at 2135 £ and mformed it of its esh-
mate that it would be abeam Ndola at
2147 Z and would arnive at 2220 Z. The
tower transmitted a weather report giving
wind at seven knots from an  casbsonth-
casterly direction, wvisibility as 5 to 10 miles
with shight smoke haxe, and the barometric
scttings for the altimeter in order to obtamn
the altitude reading above sea level (ONI)
and the altitude reading above the airport
(OFE). The aircraft acknowledged the
weather report and requested clearance to
descend begmming at Z157 £, Clearance to
descend to 6,000 feet was given and the
aircraft  was ELI.]H-I'.!-n-I;L-.'i to report “Irrp of
descent.” To questions whether the aircraft
winild be proceeding to Salisbury or remain-
ing overnight in Ndola, SE-BDY replied in
the negative. It declared itself unable to
give further information concerning its m-
tentions after h]lEII[H" and stated that it
would give them on the ground. It also
stated that it maght require a hittle refuchng
a1 Ndola.

The following conversation s rupr:r[clf o
hiive occarred at 2210 Z:

USE-BDY: "Your Lights in sight, overhead
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IMAGINATIVE
PACKAGING

Up to 247 standard parts on a 3-inch by
J-inch card with standard techniques

Electronic packaging engineers are
perennially straight-jacketed with a
multitude of system and functional
constraints and then expected to en-
close the several million parts of a
complex electronic system into neat,
logical, reliable, compact, efficient,
economical, and readily producible
and maintainable packages,

Litton packaging engineers drew
just such an assignment when they
were required to design packaging
for a tactical digital data system to
be installed in a carrier-based air-
borne early warning and control
aircraft.

The constraints were: use standard
parts; use standard techniques;
achieve maximum producibility;
confine system to a lesser volume of
space than normally considered
practicable; maintain flexibility re-
quired of a developmental system:;
and achieve better reliability than
specified for airborne electronics.

Despite these stringent constraints,
Litton packaging engineers success-
fully met all requirements. Most
significantly, their efforts resulted in
containing the system in half the
weight and a quarter of the space
of comparable systems.

Typical of the way in which packag-
ing problems were resolved was the
manner in which card-mounted
digital circuits were handled. First,
an extensive study was made of
parts density, card space, and inter-
connections. The over 2000 cards in
the system were composed of 120
types. 1900 of these cards ( covering

all 120 types) were designed to
conform to a single standard grid
pattern.

A square card (3" x3") was selected
for greatest loading efliciency. By
edge-mounting the parts (standing
them on end), densities as high as
247 parts per card were attained.,
Parts were distributed according to
a technique that afforded the high-
est possible volumetric efficiency as
well as optimum pin efficiency. On
each card, circuits requiring many
input/output leads were combined
with those using only a few. Instead
of the conventional 4 fiip-flops per
card, for example, 3 flip-flops and
some logic gating were placed on a
single card to avoid wasting leads,
Moreover, several parts converging
into a common connection were so
placed that only a single lead was
u'-:m:i Parallel eircuit paths were
provided both on the card and
through the connector to insure
reliability.

By these and other techniques,
packaging of extremely high density
and reliability was attained. Analog
circuits, including gear trains and
servos, were mounted on the same
type of cards as the digital circuits
to make possible one standard card
design and tooling.

Why hI”i about past engineering
successes® With military and pro-
pm*z‘m'y re Efrmi'u:lns as they are, if's
difficult to do otherwise. The point
is, this was, and still is, pretty solid
packaze engineering. Litton’s new
programs offer a host of extremely
challenging problems that can be
solved only through imagination-
stretching, advanced electronic
engineering. If such a climate ap-
peals to you, write Harry G, Laur,
Litton Systems, Ine., Data Systems
Division, 6700 Eton Avenue, Canoga
Park, California;: or telephone
Dlamaond 6-4040).

An Equal Opparlunity Employer

DATA SYSTEMS DIVISION

LITTON SYSTEMS, INC.

A DIVISION OF LITTON INDUSTRIES

DATA HANDLING & DISPLAY SYSTEMS » COMPUTER SYSTEMS « MODULAR DISPERSED CONTROL SYSTEMS

Ndola, descending, confirm ONILY (AD
200-317=).7

“NDOLA: ‘Roger ONI 1021 mb, report
|L".‘|l_'hE11g 6,000 feet.

“SE-BDY: ‘Roger 1021"."

This was the last communication with the
Scoretary-General's aircraft,

I'rom the imformation given by air trathe
comtroller Martin, it appears that SE-BDY
never reported reaching 6,000 feet. THow-
ever, at 2210 Z it did state that it had Ndola

Lehits in sight and was overhead Ndola,

descending, ‘At the same hime it n.‘qurﬂrd
and received confirmation of the altimcter
witing (ONH). |

It may be of some mterest to note the

rz-.l_'h:mg:_- of communications between the

Ndola tower and OO-RIC, described as
tIJHHWH by air traffic controller Martin:
.. Cleared to l_]:_-.['uld to
i, 000 fut on ONH from FL The
qircraft was n_[lmml b I'l.]:ll"rll n..;L']1~
mg 6,000 feet. All this was acknowl-
edged, and in due course the aircraft
reported 6,000 feet. It was mstructed
to maimtain that height and to report
ND or ‘lights in sight.” It rcported
'lights in sight’ and was given the
wind direchhon  and  strength, and
cleared to enter the trafhc circunt for
rmaway 10-, . .7
It will be observed that OOQ-RIC, wlhich
W .kr}]m}u[ml from the west, after re-
porting reaching 6,000 fect was asked to
report ats arrival over the radio beacon or
“lights in sight ™ It reported "lights
aght” and was then given cearance to
enter the trafhic ciremt. The p:ar-wi.’:nﬂity
was considered whether SE-BDY, m 1e-
porting “lights in sight,” should have been
understood as being at 6,000 feet over the
mrport.  However plausible this interpre-
tation may be, it does not secem to have
been so understood by Mr, Martin, who
states that his hnal words to the aircraft
at 1210 were “report rt:lfhing 6,000 feet.”

Aircraft Observed

The mircraft was observed as it Hew over
Ndola by a number of persons at the airport
or m or near Ndola. The navigation Lights

woere on and, while the observations of all
witnesses do not agree, it appears that the
flashing red anti-collision beacon on top of
the I'.u} hn was also operating. With the
exception of one of the RRAF personnel
stuhiomed at the mrport, who thought the
pline was .Lppn'mim:lh:-lj.' 10,000 feet above
the airport, all witnesses who actually saw
the aircraft pass over the field stated that it
flew at normal height or slightly lower. It
will be noted that the 1mmnl ]lulgh! accord-
ing to the approved charts s 6,000 fect
above sea level, or less than 2,000 feet above
the airheld the elevation of which 15 4,160
feet, On the other hand, some witnesses
hving west of the airheld stated their behet
that the height of the aireraft was mnch
lower than usual, These witnesses did nol
actually see the plane but only heard it and
Lheir conviction that it was Hung at a low
.|!r tude was denved from the fact that it

- E']u. entry "AD Z00-317%" indicates that
the magnetic heading of Ndola from the alr-
eralt, as shown on the automatic direction
nder (AD 200) in the Ndola tower, was
17" (magnetic). 1t would appear that the
alreralt wag not acetually over the airfield
bl was approaching the airbeld from the
goutheast, as would bhe expectad iF at had
Hown round the Katanga pedicle.
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Northrop Space Laboratories is a new organization, open to fresh viewpoints and
new ideas, |ts greatest need now is for men like you; men with a driving urge to find
out things for themselves. You'll help to point out the directions we'll go in the
exciting years ahead. Come in now and grow along with us, The following key open-
ings are immediately available:

5
FI

Solid state physicists, to conduct fundamental research on many-body problems as
applied to an ultra high pressure program. The goals of this program are to study
the electrical and physical behavior of materials under ultra high pressure, to in-
vestigate the origin, history and structure of the moon and planets, and to find ways
to utilize their natural resources.

Scientists, to perform research in nuclear and radio-chemistry, and to conceive and
carry out investigations in the fields of activation analysis, dosimetry, gamma ray
spectrometry, surface phenomena, and numerous other areas,

Structural engineers, to do stress analysis and optimize the design of advanced
space structures.

A plasma physicist, to join our growing program in the measurement of plasma
properties, spectroscopy, diagnostics, accelerators, and power conversion devices,

A mathematician-physicist, to concentrate on systems analysis and operations re-
search applied to military and non-military space systems.

Physicists experienced in electro-optical imaging devices and |laser theory; engineer-
ing mathematicians interested in detection theory, reconnaissance and tracking;
electronic engineers who know their way around statistical communications theory
and noise phenomena; for new and original work in satellite detection systems.

For more information about these and other opportunities, write to W. E. Propst,

Space Personnel Office, 11l E. Broadway, Haw- NonTH Rop
thorne, California, You will receive a prompt reply.

AN CQUAL OPPORTUNITY EMPLOYER
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STL MINUTEMAN

STL's Ballistic Missile Program Office performs a key role in the Systems Engineering and Technical
Direction for the MINUTEMAN ICBM Weapon System including achievement of all technical objectives
of this program. Responsibilities will include studies and analysis of airborne systems and weapon systems

development, constituting the total weapon system.

OPPORTUNITIES in Los Angeles and San Bernardino, California

ENVIRONMENTAL ENGINEERS

MS, EE, or ME with 8 or more years experience in environ-
mental analysis and i12sting of missile systems and subsystems.
Duties will include the assessment, development, and analysis
of criterin for environmental testing of missile systems in the
areas of vibration, shock, solar simulation, aond extreme
temperature variance. Duties will also include the coordination
and implementation of standard environmental test procedures
for the total Minuteman Weapon System.

PRODUCTION ENGINEERS

BS or M5 in ME or EE with 5 to 8 years experience in manu-
fucturing research, production tooling, ond production prob-
lem solving of sophisticated electronic equipment and preci-
sion mechanical equipment. In addition, experience in the
design and production of digital equipment is desirable. Duties
will include the analysis of production planning and copobili-
ties, specification review, and installotion of weapon system
aquipment.

SENIOR SYSTEMS ENGINEERS

BS or advanced degree in ME or EE with 10 years experience
in transportation handling equipment, digital data processing
equipment ond ground power systems equipment. Duties will
include technical direction on design of mechanical ground
equipment and ground digital electronic equipment; and
systems analysis and integration of the design and develop-
ment of ground power eguipment,

COMMUNICATIONS ENGINEERS

BS or odvanced degree in EE with 8 to 10 years experience in
design of UHF and VHF communications systems and digital
communication systems. Duties will include systems engineering
and evaluation of contractors performing design and develop-
ment of electronic and electromagnetic communications equip-
ment.

CONFIGURATION CONTROL ENGINEERS

Senior and intermediate openings requiring degree in Engineer-
ing or Physical Sciences, or equivalent with 2 or more yeors
experience in configuration control activities including tech-
nical evaluation and coordination. Requirements include ex-
perience in maintaining operational copability of the weapon
system.

RELIABILITY ENGINEERS

Senior and intermediate openings requiring BS or advanced
degree in EE, ME or Physics with 5 to 10 years experience
in missiles or other weapon systems, environmental testing,
systems analysis or evaluation, hardware, design, testing, and
production engineering. Responsibilities will extend from
managing and directing Associote Contractor Reliability Pro-
grams, to assisting in evaluating and directing these programs,
and overall assistance in the solution of reliobility technical
problems,

AIRBORNE ELECTRONICS SYSTEMS ENGINEERS

BS or advanced degree in EE or Physics with 5 or more yeors
experience in design/development of airborne electronics sys-
tems as applicable to ballistic missiles.

AIRBORNE SYSTEMS PROJECT ENGIMNEERS

Degree in AE or ME with 5 or more years project exparience
in analysis, development and test of airborne missile systems.

INSTRUMENTATION ENGIMNEERS

BS or MS in Physics or EE with &6 to 10 years experience in the
actual design and flight test of cirborne missile instrumentotion
systems, including telemetry subsystems, CW or pulse radar
tracking systems. Phase lock or digital circuitry experience is
required, Duties will include detailed systems analysis in sup-
port of Systems Engineering ond Technical Direction to Asso-
ciate Contractors.

FLIGHT TEST ENGIMNEERS

BS or advanced degree in AE, EE or Physics with 3 or more
years experience in systems test planning and analysis in
missiles and/or A/C. Responsibilities will include processing,
reduction and evaluation of flight test dato including FM/FM
and PCM/FM telemetry and external tracking data,

SPECIFICATIONS ENGINEERS

BS or equivalent in ME or EE with 5 or more years experience
in military equipment specification writing. Opportunities in-
clude the review and analysis of model specification for com-
plionce with program requirements.

Resumes and inquiries for the above openings will receive prompt attention. Please write Dr. R. C. Potter
at STL's address below. STL is an equal opportunity employer.

/
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SPACE TECHNOLOGY LABORATORIES, INC,

One Space Park, Department A, Redondo Beach, California
a subsidiary of Thompson Ramo Wooldridge Inc.

somnded wach londer than aireralt normally
landing at Ndola.

However, it would scem that these wat-
nesses were not aware that a DC6B w a
mnch  noisicr plane  than  those nonmally
Famdimg at Ndaola,

Ndola Landing Procedures

The Federal Government of Rhodesia and
Nyvasaland has approved an Instromoent Ap-
proach Procedure for aircraft landing  at
MNdola based on the use of a radio beacon
(non-directional  beacon=NDB)  located
.||me.'-.;in1;1tu]}' three miles west of the ainr
part.

This  procedure 15 depicted  on an
ICAL) standard Instroment "'ii:l]'.lTH;‘rL'h Chart
published by the Rhodesian anthorities, Tt s
also shown on a chart m the Jeppesen
Manual published by the Jeppesen Company
of Denver, Colorado, which 15 a loose leaf
Might mformation manuoal approved for nse
hy Transair,

As the name implies, mstrument approach
charts are pnmurily mtended for use m
conditions of reduced visibihty when it be-
comes necessary for the ]Jil::lt to vely om
mstruoments mstead of on visnal reference,
llowever, it has bheen stated that  the
stinding instructions  issued by Transar
TeCine p]]u’rh using an aitheld for the Rrst
time to make 2 :,nmp]Ll:. mstrument ap-
proach even when visibility and clond height
are unlimted.

In exccubing an instrument hpprnuh for
Ndola the aircraft flies west from Ndola on
a heading of 250° to a point 1.25 nautical
miles bevond the radwo beacon (NDB). It
then begins its “procedure tum,” altering
course hrst tn H'IL right tm a northwesterly
heading of 325° and then tarming gre u'[m]]'..
to the left Lml:! it is aligned with the runway
o an casterly heading of 100°, In accord-
amce with the Chart r:.'h,'m_fl to above, the
arenaft maintains an altitude of 6,000 feet
above sea level (ASL) throughout this pro-
cethure . On s.'nmph_'linn aof the turm it
hegins losing height o order to armve in-
hound over the madio beacon (NDB) at
5000 feet (ASL), after which a mormal
rate of descent ensures an accurate final
apprivich and landing,

Conflicting Charts

It came to the Commission’s attention,
however, during some of its flights in
Rhodesia that there are i use mstrument
approach charts for Ndola which provide
for 4 descent from 6,000 to 5000 feet
during the procedure turn. A pilot nsing
this descending turn might well reach the
level of 5,000 feet uhtlr. fiving over terram
higher than 4.000 feet and ﬂm-. recduce the
'11&1_1. margin o less than the 1,000 fect
recommended m the ICAQ) Procedures for
Air Navigation Services-Aircraft Operations

. relating to NDB Instrument Approach.
Vhere 15, however, no evidence before the
Commussion whether the crew of SE-BDY
had avalable, or in fact knew of. charts
anthorizing a2 descending  tum, while the
chart in the ]l_'|:-|':u_-u1 Mannal, as well as that
pnblished by the Rhodesim Ciial Aviation
Anthoritics, prov wled for maimt; g G000
feet thronghout the ]Jruutlnll. burn.,

The conclusion of this United Nations
accident fm'r:'-.rr'g.ilmn report will APPCAT 1
i subseguent ssue of Aviation WEeEs,
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We're looking for men who've never outgrown the age of curiosity. Men who ask
guestions simply because the questions are there. If this is the way your mind
works, why not get in touch with us? You'll find a stimulating variety of active proj-
ects in work — projects to challenge the most penetrating curiosity. The following
positions are available now:

Engineers in electronic checkout systems who have worked with advanced design
and program development.

Engineers whose background is in supersonic aerodynamics, stability and control,
inlet design, ducting, and performance analysis,

Engineers familiar with airframe structural analysis.

Scientists specializing in infrared, optics, and electronic research.

Engineers to work in data reduction.

Scientists who know structures research and dynamics.

Scientists who have done supersonic aerodynamic research.

Scientists experienced in working with information and sensing systems, platforms,
infrared, sensors, flight controls, airborne computing and data handling systems.
Engineers familiar with programming, operations, and instrumentation for ballistic
missile flight test.

Reliability Engineers to assess the reliability and to optimize the configurations and
mission profiles of space systems.

Chemical Engineers to work on the development and applications of structural
adhesives for aerospace vehicles,

Metallurgical Engineers for research and development on materials and joining,.

If you'd like more information about these opportunities and others scon to be avail-

able at Norair, write and tell us about yourself.
Write Roy L. Pool, Engineering Center Person- " HTH Rop

nel Office, 1001 E. Efﬂﬂﬂ'n'nfﬂjl', Hawthorne, Cal, AN FQUAL OPPORTUNITY CMPLOYENR
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Aeronautical Engineers
to help create
ADVANCED Naval Aircraft

The Bureau of Naval Weapons (combining the original func-
tions of Aeronautics and Ordnance) needs aeronautical engineers
with varying degrees of background and experience, but a com-
mon desire to broaden their professional capabilities and assume
wide-ranging responsibility for the creation and evaluation of sub-
sonic and supersonic aircraft, helicopters, and V/STOL wvehicles.

We cannot promise you the moon, bt we can promise im-
portant and interesting work wnusually free from restraint, the
finest facilities and equipment, the opportunity to advance pro-
fessionally on the job and do advance degree work . . . and free-
dom from the nusnal “nps and downs” of the defense industry.

Flight Performance Engineers—to evaluate flight and wind
tunnel data, derive performance criteria and predict mission per-
formance capabilities,

Senior Structural Dynamics Engineer—to establish nircrafi
requirements as to vibration, flutter and divergence . . . to evaluate
new designs, and sponsor and administrate research studies to ad-
vance the state of the art.

Stability & Control Engineers—to be Project Engineers on
research investigations as they may apply to all kinds of Naval
aircraft.

Structures & Materials Engineers—to administer and control
the structures and materials phases of airborne weapons systems
programs, including the critical review of stress analyses, approval
of test plans, evaluation of test results to incorporate structure
improvements into production and service aircraft. Other Engi-
neers are required to prepare specifications and requirements for
flight demonstrations, critically review results and set up struc-
tural operating limitations of the Fleet.

All these positions are at Naval headquarters in Washington,
D. C.—fast becoming the scientific capital of the nation. Starting
salaries $8,340 to 512,210, plus the exclusive benefits of Cuareer
Civil Service.

Write or Call Mr. H. T. Jackson

hureau of naval weapons

(DCP-31)
Washington 25, D. C. OXford 6-4603 Area Code 202

WHO'S WHERE

(Continued from page 23)

Changes

George V. Butler, director of the newly
established Advance Programs Department,
Douglas Aircraft Co.'s Missile and Space
svstems Division, Santa Monica, Calif., and
Ned T. Weiler, deputy director. Named as
Advance Programs managers: G. F. Lind,
missile  offense systems; W. H. Branch,
missile defense systems; V. E. Crosley, re-
entrv systems; C, 'W. Gaskell, Jr., motor
cases; R. J. Gunkel, space launch vehicles;
W. W. Reaser, spacecraft; G. C. Goldbaum,
space program extensions; P. L. Smith, mar-
ket analysis; A, C. Robertson, program
office; 8. J. Colby, program planning; J. W,
Shaver, international programs; G. D.
Morse, market development (acting); E. L.
Sorenson, supervisor, program control data;
E. C. Kaliher, advance programs administra-
tion.

David R. Israel, head of the newly or-
ganized Air Trathe Systems Directorate, The
Mitre Corp., Bedford, Mass,, and Edwin §.
Rich, head of the newly organized System
Integration Office. Also: Richard S. Fallows,
head of the company’s Digital Systems Engi-
neering Department.

David J. Abromowitz, director of contract
administration, Ordnance Operation of Avco
Corp.’s Electronics and Ordnance Division,
Cincinnati, Ohio.

Hooper A. Williams, general manager,
Chicago Miniature Lamp Works, Chicago,
1.

Donald K. Adams, manager, Government
Relations Department, Military Products Di-
vision, Adler Electronics, Inc., New Ro-
chelle, N, Y.

Richard B. Foster, general manager, Mm-
ncapolis-Honeywell's Boston (Mass.) Divi-
sion, succeeding Melvin P. Fedders, now
manager of operations for the company’s
St. Petersburg (Fla)) facility,

Dr. Malcolm ]. Fraser, director of the
newly established Superconducting Mate-
rials Department, Westinghonse Eleetne
Corp.’s Materials Manufacturing Division,
Blairsville, Pa. Also: Raymond E. Wien,
manufacturing superintendent; William  J.
Reichenecker, engineering manager; Thomas
J. Holleran, marketing product specialist.

Robert 0. Vaughan, director of market-
ing, General Precision’s Librascope Division,
Glendale, Calif,

William O. Spink, director of marketing,
Electro-Optical  Division,  Perkin-Elmer
Corp., Norwalk, Conn.

Anders Oxehufwud, chief microwave en-
gineer, Aenal Surveys Division of Fairchild
Camera and Instrument Corp., Los Angeles,
Calif,

Amold R. Sabel, enginecering planning
manager, Integrated Electronics  Applica-
tions, Motorola's Military Electronics Divi-
sion, Scottsdale, Anz,

Bernard Epstein, technical service engr
neer-piczoelectric  transducers,  Endevco
Corp. Pasadena, Calif.

Dr. Donald A. Guthrie, executive assist-
ant to the manager of central research, Lord
Manufacturing Co., Erie, Pa,

John W. Smith, manager of engineering,
Vitro Electronics, Silver Spring, Md., a divi-

siom of Vitro Corporation of Amenica,
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The People __

The success or failure of a company lies precisely in its

people and their level of performance. There are no hard

departmental lines at Grumman. The approach to work 1s

flexible, the environment informal. Here the engineer, whose

area of responsibility is broad, is free to move in the direction his
talents take him.

If, in describing the engineering climate at Grumman, one were
restricted to single descriptive words... Stability”... Growth" would
come naturally to mind. Some wvital statistics: 697 of our people have
been with the company for more than 5 years, 50°¢ 10 years and longer.
Our electronics staff, alone, has more than tripled in the last 4 years.
Grumman has a record of job stability that is unique: the annual turn-
over rate is less than one-quarter that of the rest of the industry.

If a growth spot and Grumman’'s record of stability appeals to your
instincts, yvou are cordially urged to consider the following positions:

Radome/Antenna Design Engineers=BS in EE or Physics with a minimum of 3 years experience
in radome and antenna design. Background in classical electromagnetic theory and advanced
math essential. Work consists of analysis and synthesis of radomes, or antennas on current and
advanced designs including the use of the IBM computer facilities to develop design techniques,

Automatic Flight Control Systems Engineers —EE or Physics degree with a minimum of 5 years
gxperignce in the design and development of autopilots, Work will consist of the analysis, syn-
thesis and integration of autopilol systems culminating in hardware implementation,

Digital Computer Systems Engineers — BSEE with a minimum of & years eéxperience in the
analysis, design and development of digital computers, Will participate in the integration of
digital computers into a complex weapons system. A significant part of the effort will be
devoted to extensive laboratory and flight development programs.

Escape Systems Engineers — BS in ME or AE with 5 vears aircraft experience. Capable of
major layoul, stress analysis and supervision, Requires working knowledge and previous
design experience in Escape Systems Conceptls, seal design and comfortization programs,
recovery systems, survival and personnel equipment.

systems Engineers — BS or advanced degree, experienced with digital computers and
their applications te the mechanization and control of weanons systems, Working
knowledge of the components which comprise these systems such as radars, inertial
platforms, alr data units, star trackers, and displays i1s desirable. Will be respon-
sible for conceiving, developing. integrating and system engineering complex
weapons delivery and reconnaissance systems involving aircraft, missiles and

space vehicles,

Statisticians —To apply statistical techniques in a variety of engineering
application in aero-space programs including the solution of prob-
lems in test design and reliability. Requires degree in statistics or
mathematics and minimum of 3 years' experience in design
of experiments, analysis of variance and multi-variate
analysis in technical fields, Machine programming

desirable,

GRUMMAN

AIRCRAFT ENGINEERING CORPORATION
Bethpage-:Long Island - New York

To arrange an immediate interview,
SEND RESUME to

Manager. Mr WBrown,
Engineering Employment,

DEPT. GR-25

All qualified applicants tansidered regardless of race. ereed, color or naticnal origin,
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Putting “"man among the stars”’ through
the design and development of a new
generation of space vehicles plus a
multitude of advanced space-orianted
programs at Avco/RAD have created
broad vistas of professional advancement

for qualified engineers and scientists.

Openings exist for:

RELIABILITY
ANALYSIS

Responsible assignments include
systems trade-off studies (of
reliability and related performance
factors), reliability apportionment
and prediction analyses, statistical
test design and analysis, system
evaluations, eic.

RELIABILITY
ENGINEERING

Responsible assignments include
reliability design reviews at all
levels and stages of the development
process, engineering test planning
and evaluation, failure analysis,
safety evaluations, erc,

The Division is located in a superbly
equipped $23.000,000 laboratory facility
in the Boston suburbs. At Avco/RAD

ou will find a liberal benefits program
including educational assistance.

Send resume 1o
Mr. 1. Bergin, Dept. AW
Aveco,/RAD is presently associated with

Apollo, Titan, Atlas, Minuteman, Nike-
Zeus and other classified space projects.

Avco

Resaarch & Advanced Develosment

A Divigian of Aveo Corporation

201 Lowell St., Wilmington, Mass.

An equal opportunity employer
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Theokol

. « . located in Elkton, Maryland, at the head of the Chesapeake Bay
near Wilminglon. Delaware. has excellent prolessional vacancies for
men with the lollowing qualilications:

ROCKET COMBUSTION RESEARCH

Chemical Enginesr, Mechanical Engineer or F':I:I."_l"l_-lti'll_. .ﬁ.:l".rl:mi_:ld diq_l'll
desired. Strong mathematics qualifications. Investigations are in the lield
of solid propellant combustion. Experience in acoustical investigations

is desirable.

B STRESS ANALYST

Aercnautical Enginesr or Mechanical Engineer. Advanced degree desired
or minimum of 8 to 10 years intensive experience in experimential design
analysis. Experience should be related to airirame development or
pressure vessel siress determinalion.

ANALYTICAL SPECIALIST

Proven ability related to studies in heat tranafer, thermodynamics, gas
dynaomics, combustion series or vibration shock and temperature control

in any combination.

DEVELOPMENT ENGINEER

Design and development of aircrafl, cerospace and/or missile syslems

or componenis.

Send Resume To Mr. George Ulrich

CHEMICAL CORPORATION
ELKTON, MARYLAND—An Equal Opportunity Employer

ENGINEERS WANTED

Midwest manuiacturer of dynamic aircrait
structures offering opportunities lor siress
analyst, designers, and struclural lest
|  engineers. Write for details.

0. Avintion Week
GIH N, Michigan Ave. Chieago 11, 111

_ Alvecaflt,

| ahle July |

\pnEERs By N, REPLIER T6: Bor Nu,

Classificd Ade, Tejit, onf Phig ,'||i-'||'|r'-.'.’I'J|r|
= ||r_|. frE f AN At ifd"frad i LEF ]
NEW YHRK O PG, Box 12

CHICAGH 11: 645 N, Michigan Ave,
AN FRANCISCO 0117 255 Colifernia 81,

POSITIONS VACANT

Co-Pilot—Mechanic Opening on Beechcraft
hosed in New Enpland. Kequire commer-
et ] & insirumeni Eit ol |li|_|i|I ll:l'{'r-'lf'l ll!':-'
power plant rating with minimum yeRrs Bx-
perience—soml resume, P-90328, Aviation

Waoeek.

Ajreraft Radio Repairman to build up first-

1_".'__-\..-- _1I|'|.|'-||'.'|-r|| ::Ill;.ll ."l|-|'u'li|' "\-hll['l. :Il"“l!"t h'“_"'"-"
experience with YVHIY communications equip-
ment. VOIL and ADF, Send resume and salary
requirements to Muareavair, Litd., Honnlulu
Airport, Honolulu, Hawaii,

SELLING OPPORTUNITY AVAILABLE

Washington Representative Wanted — Com-
missinn & expeonses, art time OK, E.:I:‘”'IE"!‘I-“'I'.
1612 Chice, Fl Monte, Calif.

POSITIONS WANTED

Do you need representation in aircraft and
misgile industries in Ohie. Indlana, HHlinois
gnid Michizan? 20 veails sxperignce. PW-
G179 Aviation Week

Salog — Southeast — inertial, avionie. Huid,
eledt ro-mechanie B.Aera E., 1 wra, this
ared, 16 vi-, engpne, and sales exXperience.
Miasile & n il Blde=npimeds o redjaest. Avail-
MU ol nG, Avintion Weel.

| Airport Operator For Brainard Field., Hart-

ford, Conn, Proposals will he received in the
Department of Aeronnutics Building, Brainard
Field, Hartford, Connecticut, until 2:30 PM
DST on July 9 1962, and then publicls

openeéd for the fAxed-buse operation, |.il_rl-l|-
leasing and provisions of required services
and facilities at Brainard Field, Hartford.
Cannecticut. Said proposals shall he suhject
to the conditions and specifications contnined
in “Instructions to Applicants” and shall be
filed on proposal forms, both of which may he
procured at the Department of Aeronautics
Building, Brainard Field. Hartfoard, Connec-
tieul. The Connecticut Aeronautios Commi=-
sion reserves the right to waive any informal-
ity in the proposals, to negotiate further with
the applicant who most closely meets the
ohjectives of said Commizsion and 1o peject
anv and all proposals,

Airport Operator For Danielson Airport. Kill-
ingly., Conn. Proposals will be |'4'It'1‘|'l.'i.*1|. in t s
Department of Aeronautics Building, Brainard
Field., Hartford, Connecticut, until 2::30 A
DET aon July 9. 1962, and then publicly
apened for the fixed-huse operation, 1F':=1'l'
leasing and provigions of required services
and facilities at Danielsan Alrport. I':i||.IH|:£|.:'-'.
Connecticut. Sald proposals shall be H1|1'_.11-"-"-
to the conditions and specifications contained
in “Instructions to Applicants’ and shall be
fAled on proposal forms. both of which muy
bhe procured at the Department of Aeroniutics
Building, Brainard. Field, Hartford, Connec-
tieut. The Connecticut Aeronputics Commis-
sion reserves the right to waive any informal-
itv in the proposalz, to negotiate farthes with
the applicant who most elosely mests the
ohiectives of siald Commission and to reject
any and all proposals,

Need Engineers?

Contact them thravgh this

EMPLOYMENT OPPORTUNITIES section
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SEQUENCE DIAGRAM

IBM programmers, working with professional associates
in research, development and manufacturing, are con-
tributing expert knowledge and ideas in the creation of
future computing systems.

This teamwork represents a striking advance in the role
of the programmer and dramatizesthe important part be-
ing played by this young but rapidly growing profession.
At 1BM, programmers are creating new concepts in soft-
ware, and contributing to the design of new systems for
virtually every phase of business, science and industry.

In response to the vastly increasing versatility of com-
puters and their widespread applications, i1Bm program-
mers at all levels of endeavor are establishing new
standards of achievement. They are designing programs
that will simulate business and industrial operations.
They are developing systems for government projects in
space, defense and communications, where their data
processing skills will help produce significant advances
in tomorrow's computer technology. They are also study-
ing the complex programs for . . . information-handling
systems. . .scheduling methodology ... information-re-
trieval studies,

IBM programmers also face challenging tasks in devel-
oping new programming systems. For example, they are
devising programs that in turn use machine capability
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PROGRAMMERS shape the future of a new technology

for formulating new programs. They are creating pro-
grams that enable computers to diagnose their own
faults through self-checking. And they are helping to de-
sign the systems that will let scientists and engineers
“talk’ to machines in the everyday language of science
and engineering.

Programmers at 1BM take pride in their professional
status and enjoy the unusual opportunities offered by a
leader of the computer industry. In an atmosphere so
receptive to new ideas, their concepts flourish. They
find that their keen interest in exploring the capabilities
of electronic computing is supported by 18Mm's full re-
sources. [his combination results in significant accom-
plishments recognized throughout the field.

Openings for programmers exist in all 1BM facilities,
including: San Jose, California; the Washington, D. C.,
area; Lexington, Kentucky; Rochester, Minnesota: Oma-
ha, Nebraska; and New York City, Endicott, Kingston,
Owego, Poughkeepsie and Yorktown Heights, New York.
In addition to its extensive benefits programs, the 1BM
Educational Program is one of the most extensive in the
country today. 18M is an Equal Opportunity Employer.

If you have experience in computer programming and

would like to have more information about careers with

IBM, we'd like to hear from you. Please write to:

Manager of Professional Employment
IBM, Dept. 52453

590 Madison Avenue
New York 22, New York

10%




BALLISTIC
MISSILE
ANALYSTS

The voried and exponding ballistic

missile defense programs of the
Hughes Space Systems Division hove
created several positions for both
junior and senior engineers. In
general, degrees in Electronic Engi-
neering, Physics, Mechanical Engi-
neering or Mathematics from ac-
credited universities and two flo
twelve years of experience are re-
quired. Analytical considerations on
an odvanced professional level is

l.,
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OPENINGS IN
AlIR
TRAFFIC

[/

CONTROL

The Federal Aviation Agency
has selected MITRE to estab-
lish an experimental air traf-
fic control “system test bed.”
Operations, equipment, and
computer program technigques
will be designed, implement-
ed, tested, and evaluated in
the “system test bed” prior
to incorporation In a new
national air traffic control

L ..**

“Put Yaurﬁff m the
Other Fellows Place™

10 ENPLOYRS
10 EMPLOYEES

Letters written offering Em-
ployment or applying for
same are written with the
hope of satisfying a current
need. An answer, regardless
of whether it is favorable or
not, is usually expected

MR. EMPLOYER, won't you
remove the mystery about

ENGINEERS/SCIENTISTS JOIN US IN GIVING A NEW DIRECTION TO AEROSPACE TECHNOLOGY

last il miles are the harde

the distingulshing chorecteristic of system. g r e entr Only One of the Critical Aerospace Problem Areas for which
. .k hallenging assignments are now - me
thess spstoms orisnted pasitions, svailnble for individuals with demon. y REPUBLIC’S PAUL MOORE RESEARCH CENTER has R & D Contracts

Specifically, we would appreciate
considering engineers who haove ac-
guired experience in any of the

following specialties:

Rocket Dynamics
Kinematics

Gyroscopic Phenomena
Error Analysis

Digital Dota Processing
Re-ontry Physics

IR and Radar Processing
Guidance Analysis

Salaries will reflect the wnusual
abilities required.

Please oirmail your resume fo:

Mr. Robert A. Martin
Heod of Employment
Hughu.i. Aerospace Divisions

119 W. Jefferson Blvd.
Culver City, Californio

stratied ability in any of the follow-
iNnE Arens:

& perations Research or Opera-
tions Analysis related 1o real
time ronirol systems

#® Large-scale system design, tesi;
ar evaluation

® Computer program design for
real time systems

Sejentists and enginedrs are necded
immaedintely for this important job
and therealter for MITRE s expand-
ing role in the design and develop-
ment of real time computer-hased
gyatems.

Recent college griduntes with high
scholastic achievements and an inter-
cst in these fiekds are also invited
to apply. MITRE is located in plens-
ant suburban Baston.

Write in confidence to Vice
President — Technical Op-
erations, The MITRE Corpo-
ration, P.0O. Box 208, Dept.
WN10 Bedford, Mass.

MITRE is an independent, nonprofit
corporation working with — not in
competition with —industry, Formed
under the sponsorship of the Massa-
chusetts Institute of Technology,
MITRE is Technicnl Advisor to the
Afr Foree Electronie Systems Divi-
sion, and chartered ta work for such
other Government agencies as FAA,

application by acknowledg-
ing all applicants and not just
the promising candidates.

MR. EMPLOYEE you, too, can
help by acknowledaing appli-
cations and job offers. This
would encouroge more com-
ponies to answer position
wanted ads in this section.

We moke this suggestion in
o spirit of helpful coopero-
tion between employers and
employees.

This section will be the more
uvseful to all as a result of
this consideration.

Classified Advertising Division

REPUBLIC is engaged in a diversity of investigations aimed at providing the machines and systems our
astronauts require to home safely on our planet. This work explores the full spectrum of theoretical and
experimental research and advanced development. from new basic concept to systems and structure design
and new fabrication techniques for the final hardware. THE PAUL MOORE CENTER s effectively equipped
to assist Republic scientists and engineers in this effort The most sophisticated and integrated research
complex in the East today, the CENTER 1s rapidly becoming a primary source for new knowledge, not only n
re-entry but in all urgent areas of aerospace science and engineering

A SAMPLE OF AEROSPACER & D
PROGRAMS AT REPUBLIC

IMPORTANT POSITIONS OPEN

Structural Research (elastic & inelastic regimes) / Hyper-
sonic Gasdynamics Research / Re-entry & Satellite Heat
Transfer Analysis / Design Criteria (hypersonic re-entry
vehicles) / Thermal Protection Research (superorbital,
satellite, & aerospace vehicles) / Hypersonic Wind Tunnel
Investigation / Space Environmental Control Development
/ Exotic Propulsion Systems [ Space Power / Cryogenic
Research (liquid hydrogen fuels tanks) / Chemical Re-
search (alkali metals) / Antenna Design (re-entry vehicles)
| Space Electronics (telemetry, communications, guidance,

+ + « Re-Entry Test Vehicles for the Apollo program

» » Thermal Protection Studies (Theoretical & Experimental)
. Spacecraft Tracking Concepts (Re-Entry Period)
. Hydraulic & Pneumatic Systems Development (to meel

Re-Entry & Extended Space Voyage Requirements)

. Closed Ecological Systems
» Guidance for Orbital Rendezvous
. Full Scale Plasma-Pinch Engine for Space Propulsion
. AEROS Study — Systems of Meteorological Satellites

PSR ——— ; T D ] (S ety incheg, ECUL ASGS:, deka tuwslicw) | Lis Sciomces
| | %« oo MMEX ENeration Vroming soiar servaliory systems eapon }'Etﬂmﬁ na H-E].E_

. HUGHES | MITRE McGRAW-HILL

| i

Lo ~-—d pUBLISHING co_' INC_ Interested applicants are invited

CORPORATION

330 West 42nd 5t.

to write in confidence to
Mr. George R. Hickman

REPUBLIG

AVIATION CORPORATION
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An Equal Opportunity Employer

New York 36, N. Y. Technical Employment Manager, Dept. 1F-3

/
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W MATTILTLLR LR AR R sY

(N

FARMINGDALE, LONG ISLAND, NEW YORK
An Equal Opportunity Employer
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CLASSIFIED SEARCHL,GHT SECT’ON ADVERTISING

BUSINESS OPPORTUNITIES

DISPLAYED RATE:

The odvertising rote is $31.00 per inch for all advertising appearing on
Controct rates on reguest.

other than on confroct bosis.

£2.70 a line, minimum 3 lines,
overoge words os a line,

EQUIPMENT - USED or RESALE

UNDISPLAYED RATE:

Toe figure advance payment count J

PROPOSALS, 52.70 o line on insertion.

AM ADVERTISING IMCH is meaosured 73 inch vertically on one column,

3 columns—30 inches—10 a page.

BOX MUMBERS count as one line additional in undisplayed ads.

Send NEW Ads or Inquiries to Classified Adv. Div. of Aviafion Week, P. O. Box 12, N. Y. 36, N. Y.

|

FOR SALE
IMMEDIATE DELIVERY
PERFECT CONDITION

C41DC3 .......... $50,000

32 Passenger Cargo Door
Low Time T30

cwa2ot ...........5855,000

58 Passenger Ailr Stair Door
Low Time TSO

Trans-Global Airlines
2735 East Spring Street, Long Beach, Calif.
Phone GArfield 4-B588

- Write for specilications.

—

CONVAIR 240
EXECUTIVE, AIRLINE
| or UTILITY TYPE

FOR SALE OR LEASE

“for ns low as 323,000 per month” Trade
or sell for ea=l vour present alreeaf |

against lease, We boy, trade aml lepse.

AIR TRANSPORT LEASING
CORPORATION

(e division of Wm. C. Weld Associotes)
551 Fifth Avenue, N.Y.C.
Tel: MU 7-2050

FOR SALE

Perfect Condition

Four WAYNE AIRJET RUNWAY
VACUUM SWEEPERS—2 each on
East and West Coasts. 1959 Models
—modified, with radio., Mfrs. bro-
chure on request. Call, wire or
write Al Jansen, 325 Pease Avenue,
Vacaville, California.

Phone 448-6131—Area Code 707

E185-9700
SUPER BEECHCRAFT

Aitrcratt Eenu!ifu”f maintained. Conlains
excellent equipment—RCA Rador—Collins
Mavigational & Communications — Quter

wing tanks—Hartzell props—Duval instrumen-
tatian. Surplus to our needs. For full par-
ticulars call or write:

Ray Higgins, Mgr. Aviat. Dept.
Sun Oil Co., 1608 Walnut Street
Philadelphia 3, Pennsylvania

—

FOR SALE

CONVAIR 340/440

Always corporation owned. Total
time since manufacture 4100 hours.
Engine build up and spares in-
cluded. Principals only.

Inquire:

WILLIAM N. HORAN
Hangar 7# 1, Bridgeport Airport

Stratford, Conn,

112

ADDRES: OX XN, REPLIES Tir: Bar No.
Clagaified Ade. IHe, of Fhig piblicdtion,
Bend fo affice nearcal pou
NEW YaRrRkK ag; P, G, Bar 12
CHICAGO 11: 645 N. Michigan Ave,
SAN FRANCISECO 11 255 California 87,

BUSINESS OPPORTUNITY

Experienced englneer group wanted on ‘‘Serv-
ices for Shares' basis [rlr detnil design of
four place twin-jet executive aircraflt, Resume
to BO-D0D97, Aviation Waeek.

B FOR SALE

Executive DeHavilland Dove—zero time en-
gines—Ilow time airframe—all mods com-
pleted, New interior-exterior. F3-3421,
Aviation "'n-"-eek

1960 Euper G. Bnnnhﬁrnﬂ—lﬁhl time 600
hourg=——convertible executive—5 zeat to 8
plaee high density seating. F35-8424, Awvia-
tion Week,

—

iir'l.ll'l.'ll'l'lﬂl'l Ga4 Super Widgeon—total time
2 880, Offers invited. FS-8428, Aviation
Week.

l:n-rl.l'.m'.'l: us first for Grumman Gooses &
Super Widgeons, also 9200% Gross Weight
Kits for G-21A Goose, wrap around wind-
shield, auxiliary mas I:i.!'lhr: picture windows
anid many others. Super Widgeon Conversion
Kits, increase gross weight kits, auxiliary
gas tank kit and many others, MeKinnon
Enterprises, Inc.. Route 1, Box 520, Sandy.
Oregon.,

Super E-185 Executive Beecheraft; One
owner aircraflt—A-1 condition, fully equipped
for instrument flight: total air frame hours
1485: both engines have G35 hra. SMOH;
Hartzell three bladed |1ri}|1-5—fuﬂfl‘nlherm|:n
Ram nir scoops—Atkins anti-collision wing-
lights: offers invited, FS-9130, Aviation
Week.

WANTED

Lockheed 18, Pratt & Whitne 'ir powered, air-
]

ng Company,

line interior. Americas Tra
Box 8536, Lantana, Florida.

DONT FORGET

the box number when answering adver-
tisements. It is ths only way we Can
dentify the advertiser to whom you &rs
writing.
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SUPER-LEARSTAR, 14-place

4B category license and Swiss import duty
poid for European operation if desired.
USA registry.

Brand new. beautiful, light and airy
interior designed by world's greatest
stylist, providing comlort. convenience
and spaciousness never before available.
Two full-length, wide couches; seals eight
or sleeps two luxuriously. Four comiori
able reclining seats, two observation
chairs in cockpit, plus pilot and co-pilot
seals. Private lounge lor two in rear.

Completely zero-limed Wright 1820
HD1 1475 HP laclory engines [nol surplus
ITPE']:I]: all aecessories and propellers zero-
fimed,

Clothes closet and handbag storage
in rear with hongers dccessible withoul
blocking exit door.

Flush tollet., lavatery, bottle bar. elec-
tric hot and cold ligquid holders. commis.
sary, pantry and serving bar, icebox,
food warmer.

All new, exguisitely furnished. taste-
fully decorated: it for a queen il you have
oene or a king If you are one.

Here is the last word in luxurious,
personal, high-speed, practical and eco-
nomical transpeortation. 280 MPH every
hour for 12 hours if you want to go that
lar without stopping (over 3000 miles).

Equipment? Complete! Everything and
more. Caravelle type Lear L-102 autopiloi
{latest and mosl expensive model), com-
plete with new Lear LIFE integrated flight
syslem, Dual gyres, approach coupler,
beam guidance. automatic altitude con-
tral, automatic air speed hold conirol,
dual Celling VHF., ILS. glide slope and
autematic omni (RMI) radie. Dual com-
munication transceivers, Collins high-ire-
guency. 100 watlt transceiver with many,
many I{requencies available for interna-
tional, telephone and transallantic serv-
ice. Marker beacon receiver (3-light),
complete dual instrumenfation with Bendix
radar, DME, etc. Dual 1500 VA inverters.

dual 200 amp generalors, engine analyzer.

Spares golore, Complele documenla-
tion, flight manuals, service manuals, wir-
ing diagrams, elc.

This aircralt was used by W. P. Lear,
“lather’” of the Learsiar, and was com-
plelely equipped, rebullt and refurbished
under his personal direction.

It can be had with enough upmn ta
provide five vwyears service. includi 113
brand new HD] engine never unpacke
from origingl case, except lor periodic
pickling, plus one exira zero-timed -71
engine, same condition since OH, plus
spares worth cver 5100.000.

This superlLearsiar cannol be dupli-
cated any place in the world today. It
can be had for only 5390000 without
spares (cos! new 5557.000) or 5490,000 with
all spares, including the two engines.

If you wan! transporiation and luxury

atl low cost, here it is, ready lor imme-
diate delivery. Only one available like

this. Will take irade-in.

Contact Ted Patecell, Room 1215 Ma-
rine Air Terminaol, LaGuardia Field. Flush-
ing 71, NY. European inguiries fto Dr.

H. L. Studer, PO Box 11, Siaad/SG,
Swilzerland.
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i Send complete resume to: Hugh L. Gordon, Professional Employment Manager, Lock-

heed-Georgia Company, Dept. LLL-75, 834 W. Peachtree Street,

equal opportunity employer.
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LETTERS

MA-7 Recognition

Your excellent editorial, “Proof of the
Pudding,” which appeared in the June 4
wsue of Aviation Week showed an intelli-
pent awareness of MA-7 accomplishments.
Those of us in the business are always
happy to see a realistic appraisal of results,

However, we also appreciate recognition
bemng given. Nught 1 point out the sys-
tem which l‘hl‘ﬂﬂgﬂd the “orbital eye with
incredible precision”™ for MA-7, as for the
other three successful Mercury  orbital
flights, was General Electric’s radio-com-
mand Atlas guidance system.

GE's Defense Systems Department, a
prime contractor just as General Dynamics/
Astronautics, would like just a share of
credit for our painstaking work to make
MA-7 “another startling measure of prog:

Fess.”
E. C. Lanin, Specialist
Information Services
Atlantic Missile Range Operations
General Electric Co.
Defense Electronics Division
Defense Systems Department

Keeping Company

Might 1 suggest that in future an
ﬂlﬁﬂia] of the Port of New York Authority
uired to fly on each jet that leaves
I-:I]‘-eu.[% Cray STEFFEE
Kissimmee, Fla.

Tin Goose’sGolden Egg

The article “Senators Hear DC-3
Replacement Plans™ (AW May 21, p. 42)
relates so clearly how our advanced tech-
nology leaves small room for the so-called
“old fashioned ideas” even when proved
to be basically sound.

If smaller cities are destined to enjoy
the benchts of unlimited air transportation,
it would seem that all the design sophist-
cation being shown in this search for a
new work horse 15 incongruous with
feederline  philosophy.

Shouldn't the industry be thinking in
terms of a lower priced, more ruggedly
built, easier to maintain aircraft for “every
hour on the hour” type of operation when
necessany? Who is demanding retractable
landing gears, inteniors loaded with plush
appointments and high speed, low lift
wings? Certainly it’s not the short haul
passengers, many of whom would ride a
broom if it would get them to a long haul
terminal. Here is where frequency, regu-
lanty and safety—all with a proht—could
make a real hit,

While rotary wing and other currently
available VTOL do an admirable job, and
we can't overlook their future possibilities,
the need for our elusive, short-runner
heavy-lifter is now—and with
strings attached.

Where's the group that s willing to
take a fresh new look at the old Ford

COOnomIC

Aviation Week welcomes the opinions
aof its readers on the issues raised in the
magazine's editorial columns. Address
letters to the Editor. Aviation Week,
330 W. 42nd St., New York 36, N. Y.
Try to keep letters nnder 3(N) words and
give a genuine identification. We will
notl print anonvmous letters, but names
o} writers will be withheld on request.

and possibly two turboprops, does some:
thing like the fat winped Model 5-AT
suggest an answer to our basic problem?
Good engineering should be able to
reflect simplified design when it's called
for. In this case, let's resurrect the Tin
Coose and make it lay a golden e
M. W.
Akron,

MarTIN

Ohio

Freud and Flying

The hue and crv to hll empty airhner
scats has brought about the headline “Air-
lines Plan More Psvchology In Overcoming
Fear of Flving” (AW May 21, p. 43).
This headline could actually read “Airlines
Plan  More Psychology  In - Overcoming
Fear of Dving.” In the text on p. 45 there
s a statement about . . . their natural
fear of flight.” There 15 no such thing
as a natural fear of flving.

Those who have never flown believe
that flying is an uncomfortable, unpleasant,
and ternfying expenience.  They conjure

up all kinds of fearful images as they are
unaware that fiving has less sensation than
sitting on a comfortable chair i therr
living rooms.

People are generally afraid of the unknown
—and fving, among other things, repre-
sents the unknown to them. When the
unknown becomes commonplace  then
peaple will use air transportation without
a second thought.

There are many fatal automobile accidents
every day—still this does not stop people
from driving or going hell bent for glory
on the freeways i heavy traffic. Cars are
commonplace, old hat so to speak, and the
public shrugs off auto accidents as one of
the consequences of driving.

Some time ago I took my mother-in-law
(75 at the time) for her first Aight. The
plane was a Cessna 150, which is a far cry
from an Electra or a 707. She enjoved
the fight immensely and asks to be taken
all the time. Her only complaint was the
apparent lack of speed. As she put it
“You're up there and don't seem to be
moving!”

Not long ago a girl working in the
operations office of a hxed-base operator
at the local airport mentioned to me that
she had never flown. I took her for a nde
in a Bonanza. Although she had a tendency
to shy away from the turns, she emjoved
everty minute and now flies at every
opportunity.

Less than three vears ago my wife had
her first flight in a Comanche. She
found flving so fascinating that she learned
to fly and now has her pilot license.

tising costs money and the airlines would
receive more value for their advertising
dollar by taking people who have never
flown for a short ride. This would give
the masses a first hand taste of Aying and
accomplish more than all advertisements
put together. Word of mouth endorsement
has more effect to the average person than
advertiscments in printed form. If the
airlings are reluctant to give anything away
let them charge a dollar.

WiLriam  Marow

Mountain View,

Pilots’ Pay

An item concerning the internal politics
of the Air Line Pilots Assn., (AW May
21, p. 40) states that ALPA’s incumbent
president conditionally predicts that m the
next decade airhne plr ts may flying
less than 50 hr, per month at 53{],@[}!}
per year, with retirement at age 50.

If this becomes fact it will also become
some sort of a classic example of poetic
justice.

[t stnikes this independent pilot that
the airlines’ Air Transport Assn.'s weight
and its acknowledged arbitrary thinking
on the rule which barred all airhine pilots
from individual consideration to retain
their jobs after age 59 went a long way to
encourage the then young FAA to plead to
the courts of the land about its incapa-
bility in matters pertaining to screecning
of pilots’ competency,

That the pilots should get a hittle weird
in their thinking does not now seem strange
to me. Maybe the whole industry should
look to the couch.

Calif.

Rosert E. TRIMBLE
Washington, D. C,

Service Contrast

Re: Letters,
7, p- 146.

Reader’s comments to editor seem to indi-
cate Americans have a duty to use American
carriers regardless of factors that weigh heav-
ily in selection of an airline.

Having traveled extensively by ar, in-
cluding several trips to Europe with both
American and foreign carriers, I must say
that in my experience American service
doesn't compare with European, 1 would
compare tourist service on European airlines
very favorably with first class on Amencan.
The attention to details, baggage, and sched-
ule are all important considerations which
seem to be very minor items with some
American airlines.

We are in a competitive age and [ cer-
tainly want American industry to grow, and
particularly  airlines—but  repeated  strike
threats, stewardess low pay and resultant in-
difference, and general personnel attitudes
can only lead to the same condition now
existent on most railroads where the passen-
ger is almost resented—or at least it appears
50,

AW May

Fly American,”
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The totally new Brush Recorder Mark 200 made these incredibly erisp tracings. No other recorder in
existence can match them. Note the line width. It never varies . . . regardless of writing velocity, regardless
of chart speed. The writing mechanism is electrically signaled by the position-seeking “"Metrisite” transducer
. . . No parts to wear, infinite resolution, verifiable dynamic '.% accuracy. Traces are permanent, high-

contrast, reproducible . . . on low cost chart paper. The Mark 200 has but three standard controls . . .

What is the point of all this? Very (Name withheld by request.) attenuator, pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct

tri-motor concept as a basis from which  simple; the best way to introduce a new b N W, " ; .
to start? With certain obvious refinements  product s by giving away samples.  Adver- Los Angeles, Calif, writing recorder, Write for details

. they'll speak for themselves. - bl"USh INSTRUMENTS
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