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RADOMES: another prime capability of Goodyear Aircraft

¥

Sizzle...
or fizzle?

Make sure... with reliable Kaylock miniatures

Missile Designers: here's the most
fizzle-proof locknut line ever
developed for missiles: Kaylock™®
miniatures. They're super-light, small
in envelope, real misers when it
comes to taking up space. They're
vibration, heat and corrosion-
resistant, too. Their reliability is
insured by Kaynar's rigid production
process controls.

110-foot rigid radome, pioneered by GAC Solid laminate radome for Mach 2 airplane

Here's FULL COVERAGE for radar

Whatever your radome requirements, chances are Goodyear Aircraft
Caorporation (GAC) has built one like if. For GAC has pioneered radome
development — from the smallest aircraft and missile radomes to giant
ground radomes for BMEWS and Nike-Zeus. Whether you need a "foamed
in place'’ or honeycomb-sandwich construction, a ducted radome design or
a solid laminate model — Goodyear Aireraft has the answers to the problem
_electrical and mechanical design, fabrication, testing. erection and service.
Your inquiry is invited. Write: Goodyear Aircraft Corporation, Dept. 916A0,

Akron 15, Ohio. 4
GOODSYEAR
) 4
)/ Providing all 3

DESIGM
Pignis in Litehfield Park, Arizona, and Akron, Ohio MANAGEMENT
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Modular sandwich-type panel
developed by GAC for BMEWS

available in Carbon
sistant Steel, and a
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| KAYNAR MFG. CO., IHE.—ll'EA"I'LDEI"El DIUSIEI{]EH” . | = 2 L .....
Box 2001, Terminal Annex, Los Angeles 54, Califormia : _ |
Attention: K. D, Davis, Sales Manager Which “_f rh“f‘" FREE .
4 i Design-aids -
e Ry e ;
I Rush one without obligation to: ‘ would you like? e %é o~
: . ﬂi.ﬁ :
s . Cored deicing radome, built by GAC for C-130 140-foot honeycomb sandwich radome
TR R . o b e i st e R s AR SR TS New colorfully illustrated Naw Kaylock Engine ot 2 b ok Kaloek
| FIRM | Kaylock 160,000psi Brochure. HNut Catalog Drafting Templates
ADBRERS: i A N R R R A k 4
| CITY. . s vnngnns ZONE ... STATE............. . l ALL mgllgxﬁﬁ first in lightweight locknuis
‘ ‘ r‘ | Kaynar Mig. Co. Inc., Kaylock Division, Box 2001, Terminal Anner, Los Angeles 54, California. Branch Offices, warehouses & representatives in Wichita,
Ment A "Z o Wnneas. Maw ¥ark M ¥ . Ailsnts 0s  BPantnn Wachinolnn Pamsdosn Mielnhotor: Ghereaon dern 10d - Mantreal Nushee



AVIATION CALENDAR

Apr. 5-8=1960 National Acronautic Meet-
ing and Missiles and Aircraft Engineer-
ing Display, Society of Automotive Engi-
neers, Commodore Hotel, New York,

Apr. 6-8=5tructural Design of Space Vehi-
cles Conference, Biltmore Hotel, Santa
Barbara. Sponsor: American Rocket Soci-
etyv's Structures and Materials Committee.

Apr. 6-8=1960 National I'»’.I::t:tin; “Hyper-
Environments—Space Frontier,” Institute
of Environmental Sciences, Biltmore Ho-
tel, Los Angeles, Calif,

Apr. 11-13—Flectrical Engineering in Space
Technology, Hotel Baker, Dallas, Tex.
Sponsor: American Institute of Elec-
trical Engineers.

Apr. 12-13=14th Annual Spring Technical
Conference, Institute of Radio Engincers
in conjunction with the American Rocket
Socicty, Hotel Alms, Cincinnati, Ohio.

Apr, 19-21—International Symposium on Ac-
tive Networks and Feedback Svstems,
New York, N. Y. Sponsors: Polvtechnic
Institute of Brooklyn; Department of De-
fense Research Agencies; Institute of Ra-
dio Engineers,

Apr, 19-21=10th Annual Convention, Inter- |
national Airline Navigators Council, Totel |
Manhattan, New York, N, Y.

Apr. 20-22 — National Symposium on
Manned Space Stations, Inshtute of the
Aeronautical Sciences, Ambassador Hotel, ,

Los Angeles, Calif. Cosponsors: NASA; Specified by major
the Rand Corp. -
Apr. 21=Annual Eastern Regional Meeting, manufacturers for use

lflsti'c::}r: of En\'i%at{?]hhﬁu}' Eridﬁu E'l-:hr-
nott Motor Hotel, Washington, D). C. , .
Apr. 21-2Z—Southwest I'H.-Iel'a!% & Minerals , in every phase
Conference “Metals and Materials for the
Space Age,” American Institute of Min-
ing, Metallurgical and Petrolenm Engi-
neers, Ambassador Hotel, Los Angeles.
Apr. 21-22—Seventh Annual Heat Transfer
Conference, A Survey of Radiation Phe-

(Continued on page 6)

of modern flight,
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The little booklet on alloy steels e
that grew nto a textbook . .. @ unw @

Fublishid weeldy with an additional issie In December by
AeGraw-HIIT Publishing Company. James H., Moliraw
(1860-1048), Founder. See pantl balow for directions
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#® Continental Aviation & Engineering Corp. is exceptionally
well qualified, both by experience and by facilities, for work
on the weapons systems of tomorrow. Our background
embraces not only a half-century of internal combustion
engine experience, but also years of pioneering in gas turbine
engine development, and more than a decade in the field
of solid fuels for ramjet propulsion of missiles and target
drones . . . Continental is staffed and equipped for a wide
range of assignments, military and commercial. The Detroit
Division Research and Development Department is supported
| by our modern-to-the-minute Component Testing Laboratory
complete with environmental facilities located at Toledo. The
Toledo Production Division now producing various turbine
engines in volume Is capable of supporting diversified pro-
grams . . . The CAE record of achievement is one of which
many a larger company might be proud. Inquiries are invited
from those having propulsion problems, on the ground, on
the water, in the air.

CONTINENTAL AVIATION & ENGINEERING CORPORATION

GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700

KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO.

SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION

AVIATION CALENDAR
(Continued from page 5)

nomena and Heat Transfer Equipment
for Space Flight Application,” Oklahoma
State University, Stillwater, Okla,

Apr. 27-28—National Meeting on Space Age
Materials, Cincinnati Chapter of the
American Society for Metals, Sheraton
Gibson Hotel, Cincinnati, Ohio.

Apr. 18- 1'9-5vrnpcr5u1m on “Closed Circuit
Respiratory Systems,” Wright Air Devel-
opment Division, Wright Patterson AFB.

Mav Z--f—H;itiunaI Aeronautical Electron-
ics Conference, Biltmore and Miami
Pick Hotels, Dayton, Ohio. Sponsor:
Institute of Radio Engineers.

May 2.5—Sixth National Flight Test Sym.-
posium, Instrument Society of America,
San Dicgo, Calif.

May 3-5=Fourth Signal Maintenance Sym-
osium, U, 8. Army Signal Equipment
Euppurt Agency, Fort Monmouth, N. J.

May 9.11-1960 Symposium of the Insh-
tute of Radio Engincers’ Professional
Group on Microwave Theory and Tech-
niques, Hotel del Coronado, San Diego.

May 9-12—Semi-Annual Meeting and Astro-
mantical Exposition, American Rocket So.
cietv, Ambassador Hotel, Los Angeles.

May 9-13=Second Sounthwestern Metal Con-
eress and Exposition, American Society
for Metals, Sheraton Dallas Hotel and
State Fair Park, Dallas, Tex.

Mav 9-13—Annual Conference, Society of
Photographic  Scientists and Engincers,
\Miramar Hotel, Los Angeles, Calif.

Mav 10-12=1960 FElectronic Components
Conference, Willard Hotel, Washington,
D. C. Sponsors: Institute of Radio Engi-
neers’ Professional Group on Component
Parts; American Institute of FElectrical
Foeincers: Flectronic  Industries  Assn.;
Woestern Electronic Manufacturers Assn,

May 11-14=16th Annual National Forum,
Amcrican  Helicopter Society, Sheraton
Park Hotel, Washington, D. C.

Mav 13-14=1960 National Intercollegiate
Flving Meet, Ohio State University Air-
port, Columbus, Ohio.

May 15.18—Annual Convention and Busi-
ness Meeting, American Assn. of Airport
Fxecntives, Waldorf-Astoria, New York,

May 16-20—Aviation Fire Safety Seminar,
Mational Fire Protection Assoc., Qucen
Elizabeth Hotel, Montreal, Canada.

May 18-20=National Meeting, Society for
Experimental Stress Analysis, Hotel Sev-
erin, Indianapolis, Ind. Theme: Stress
Analvsis of Propulsion Systems.

Mayv 22.29—Fourth Annual Reserve Navi-
gation  Competition,  Ellington, AFB.

May 23.25—12th Annual "b.h.r.*’cmg, German
Socicty for Rocket Engineering and Space
Flight Rescarch, Heidelberg, West Ger-
m1m

May 24-26-1960 Convention, American
Society for Quality Control, San Fran-
cisco, Calif.

Aung. 15-20=11th Annual Congress, Inter-
national Astronantical Federation, Royal
Institute of Technology, Stockholm.

Sept. 5-11-1960 T1nﬂmmugh Flving Dis-
]:r]n and Exhibition, Society of British
Aircraft Construction, Farnborough, Eng.

Sept, 12-16—16th Annual General "ln'iutmu
International Air Transport Assn,, Cnpﬂn-
hagen, Denmark.
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This new navigation-bombing system puts the nation’s attack aircraft

at take-off

Now America’s pilots can start their bomb-run on a dis-
tant target even as they roll along the carrier deck for a
take-off. The revolutionary new AN/ASB-12 Navigzation-
Bombing System gives them a pre-programmed flight pat-
tern. frees them to make on-the-spot decisions, evaluate
results, react to change of plans...the things that only a
man can do,

This advanced, self-contained system has its own digital
computer and advanced radar. Such nuclear weapon car-
riers as the Mach 2 A3] Vigilante, built for the Navy by the
Columbus Division of North American. now have an “on-
target at take-off " capability. The AN/ASB-12 System auto-

matically oversees such mission functions as suidance, com-
putation and display, leaving the operator free for his vital
human contribution : to watch, decide and correct,

Aircraft equipped with the AN/ASB-12 Navigation-
Bombing System can deliver conventional or nuclear pay-
loads with accuracy in all kinds of weather...{rom all
altitudes. .. and in all bombing modes.

The AN/ASB-12 System was developed by Autonetics
under the sponsorship of the Department of Defense and
already has been successfully flight-tested. In this way,
Autonetics, and its team of armament control engineers and
technicians, help to strengthen America’s air defense.

Armament Control Systems by Autonetics@

A DIVISION OF NORTH AMERICAN AVIATION, INC., DOWNEY, CALIFORNIA « REGIONAL OFFICES: WASHINGTON, D. C. AND DAYTON, OHIO
IMERTIAL HAVIGATION / ARMAMENT COMTROL / FLIGHT COMTROL / COMPUTERS AND DATA SYSTEMS



A Tracking Center collects,
evaluates and displays pertinent
information on all air activities
within its area of responsibility,
Each tracking site can track
while scanning many high speed
maneuvering targels. Position
information and supplementary
intelligencea 15 availlable {or
insertion into the system from
the communications network
which involves all stations in
the system,

The Control Function results
in accomplishment of tactical
air missions assigned by the
command center, including
intercepling air targets, air

==+ attacks on ground targets,

return-to-base missions and
responseloemergency situations.
The vecloring compuler group
calculates optimum intercepl
vectors, and guides the assigned
aircraft 1o the target, constantly
correcling for target maneuvers
and drift. One air controller can
manitor many air missions,
providing a greatly expanded
capacily over manual systems.

Communication is
accomplished in ground-la-air
messages by automatic voice or
digital techniques. Microwaves,
iropospheric scatter or land line
communication is used between
sites. Compact message
struciure and efficiently
programmed time-sharing
insures rapid updating of a
maximum number of targets.,
Communication facilities are
flexible and can easily be
reorganized to accommodale

a change in the number of sites. |

Other contral and dala systems developed by the Reminglen Rand

Univac Military Diviston include:

ATHENA, fthe Ground Guidance Computer lor the U.S. Air Force

ICEM TITAN.

From the REMINGTON RAND UNIVAC

Military
Division

TACS —combining data
processing, communications and
control functions—demonsitrates
total systems capabilities.

A significant example of the capabilities of the
Remington Rand Univac Military Division is the
AN T5Q-13 Tactical Air Control System, This
USAF System automatically performs air
survelllance, evaluation and control functions in 2
160,000 square mile area, reassessing the air situation
cevery 30 seconds to facilitate command decisions.

The transportability of the System allows Control
and Reporting Centers to be gquickly moved
into far forward positions to give surveillance of
tactical territory. A communications network,
imvolving both voice and digital technigues,
coordinates these functions with weapon groups
and other military activities to successfully meet
the last-changing needs of the tactical air situation,

Designed and built by the Military Division, the
Tactical Air Control System fully integrates the
computation, communication and control functions,
The System represents a solution to a complex
problem and exhibits the characteristics which
have become identified with Remington
— Rand Univac achievements in the military
area—compact size, high speed of
operation and reliability under demanding
|/ environmental conditions,

UNIVACHE

Mglmmuzi

DIVISION OF SPERRY RAND CORPORATION

Univac Park, St. Paul 16, Minnasota

SEA SURVEILLANCE SYSTEM FOR THE U. 5, NAVY

AN /USQ-20 {Advanced Computer lor the U, 5. Navyh

Additional inlormation describing capabilities and sxperience or
carger appgotlunilies may be obtained by writinag 1a Reminotan Rand

“We're Proud of Our Convair 880 Suppliers for
Helping Us Meet or Beat Performance Estimates”

= - .
—y

The sleek new Convair 880, on its
maiden cross-country flight from San
Diego to Miami, covered the 2,338
miles in the record-shattering time
of 3 hours, 31 minutes and 54
seconds. Average groundspeed was
664 mph for the trip.

As a supplier of fluid line com-
ponents for the Convair 880, Aero-

oy

o

Aeroquip 666 Hose of Teflon and 601 Lightweight

quip is proud to have had a part in
helping to achieve such outstanding
performance.

Aeroquip manufactures a com-
plete range of fluid line products
that have earned an enviable repu-
tation for top performonce: Hose
Lines and Reusable Fittings, Quick-
Disconnect Couplings and special

AEROQUIP HOSE LINES AND MARMAN TUBE JOINTS ARE USED ON THE CONVAIR BBO

" B ey -
| - g il s i

A= -'IJ._ - Sty

tube assemblies, Marman clamps
and straps, couplings and joints, and
duct assemblies.

Aeroquip's extensive product lines
plus engineering experience are
available to help you solve fluid
system design and development
problems,

Write for full information.

shown above are two Marman LI11 Joints used on the

Engine Hose are used extensively on the Convair BBO's
four General Electric CJ-B05-3 Turbojet engines for top
performance, greater dependability.

Convair 880's cabin pressure regulotor. These depend-
able, leakproof joints are also used on the anti-icing
and air start systems of the Convair 880,

Teflen is Dupont's trade name for ity tetraflvaroathylens resin

\eroquip

AEROQUIP CORPORATION, JACKSON, MICHIGAN

AEROQUIP CORPORATION, MARMAN DIVISION, LOS ANGELES 64, CALIFORNIA
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA = AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO

LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.5.A. AND ABRUAD



That's your missile warhead in terminal dive, or vour aircraft
approaching a heavily defended target...the enemy has
detected you, They're jamming your radar or confusing the
terminal guidance., Decoys are between vou and the target.
Enemy radar is “locked on.” Nuclear tipped anti-missiles are
energized for intercept.

How to get through?

pene'tration aids That's Loral’s field. Pas-

sive defense systems which evaluate the enemy’s capability
and actuate the necessary countermeasures. Miniaturized.
Modularized, to fit the system needed to get a target Kill.
Thev're low in weight, they're rugged and reliable, they check
oul in seconds.

Loral can assist you in accomplishing your mission by making

10

the entire penetration system from ground checkout to war-
head detonation.

If passive surveillance is your problem, we can help yvou obtain
the information, convert it into a form appropriate for your
system’s use, then relay it back for processing by Loral-built
computer complexes.

We've broken through Avionic and Space barriers with our
Countermeasures, Weapon, and Reconnaissance systems.
We've done i1t for the Armed Forces and their contractors.
Count on Loral to get your weapon system through.

@ LORAL ELECTRONICS CORP.

Systems Division « New York 72, New York
Local offices: California « District of Columbia « Ohio

Far advanced design, development and
production of Penetration Aids Systems,
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ANTENNAS INTEGRATED WITHIN PLASTIC PR

Our design engineers are now
totally integrating all communica-
tions. telemetry and navigational
antennas and reflectors within pri-
mary structures, Already fully
tested and in actual use, these plas-
tic (honevecomb and foam sandwich;
solid laminated) primary structures
with plastic skins do not interfere
with reception or transmission units
hidden inside. All-plastic fins, wing
tips and other assemblies for air-
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craft and missiles give a highly effi-
cient weight-strength ratio, while
providing aerodynamically clean
lines that are unbroken by stubs or
ports. The marriage of plastics and
antennas is a capability developed
and advanced by Brunswick as a
result of many vears experience
with aircraft and missile problems.
For every new primary structure
problem, Brunswick draws on its
vast reservoir of knowledge gained

S fhig g
&ﬂg@ ;.:_-._.'LI._ §"- L."'.-I-I'l-‘.

L
&
[ 3t )
oy L ANy . il i
ode
P

o®

"

£
= "l

—_

e e —
al o . .
g, =y r.?_l._l. o
P e

£

i*l

‘o
(>
B

II - q
o L
L3

o

e e e
PR e
‘l
p

-'I"

'ﬁ..n* ¥ S
r - oy
Rk -'.-_*I:l A

L]
v | 3
:

g y L ] ! ‘
L - [ :
. el ¥ - s - N
F = Er _ ey
¥ 2 "‘“ 2
F : ol i al - a
'. - -I.F L

A

"r;‘l & B . !
L & r=
R i = i Ty
= 1'- 8 5
o =a i 1 Lk
’ -"I-l. = -'.I-
Tyl e 1
= g b - =r
'L'F' AL LT g i .
i
T !|=
- L ]

b \ ﬁ I*’
o7 o0
030380
02e808g
£ )]
003850
S
e 286’ 4
Lo
o/

~
E 820
d Oa®
N

()
=
)
)
i
'

o il

i
>

l"ﬁ _‘E

S W,
.. ﬁ*
ec

—

%

] -:'.ff"m

o r; .! v ‘:"-_.: _|I II ;'r_a :, 4
1 ?‘-ﬂr -'-:':E.. ik . 1
LT r QI I..

i . x e
¢ L . v =

IMARY STRUCTURES
through this experience. Brunswick
can not only construct entire, inte-
grated units, but can provide com-
plete in-house design and testing
for unique components that will
meet the most rigid specifications.
Can Brunswick help you? Investi-
gate! Take time right now to call
or write: The Brunswick-Balke-
Collender Company. Defense Divi-
sion Sales Manager, 1700 Messler
Street, Muskegon, Michigan.

IEBRUNSWICK

MAKES YOUR IDEAS WORK

1



HYDRAULIC RESEARCH

announces— two divisions

separating for more specialized service

HYDRAULIC RESEARCH valves, flight control equipment, servo systems—have
been specified for use on leading aircralt and missiles since 1943, Industry acceptance,
proven performance, and progressive engineering have resulted in steady company
growth that now forces an expansion in specialization. 2 Effective now, Hydraulic
Research is comprised of two separate divisions. Each has a selected staft ol skilled,
experienced engineers; Ilach maintains specialized research and development; Each
controls individual production schedules: Both are backed by the financial stability

and proven management of one successful company. Hydraulic Research’s expansion

is for you ... for more extensive service; advanced engineering; a finer product.

HYDRAULIC RESEARCH

and Manufacturing Compangy Subsidiary of Bell Aircraft Corp.
2835 North Naomi Street, Burbank. Calif.

REPRESENTATIVES: Pacific Northwest: Ronald Browne, 8007 SE 60 St., Mercer Island, Wash. « Hamden: Northeast Sales Engineering e
Long Island, Baltimore, Detroit, Cincinnati, Atlanta: Russell Associates Inc. « St Louis: R. F, Carlson » Grand Prairie, Texas: E. 5. Betts « Toronto

{Canada): Aircraft Appliances & Equipment Limited « MNoorkoping (Sweden): A. B. Hydraulmekano




Integrated -
GROUND SUPPORT . THE

SPARK THAT MAKES
SUPER STEELS FOR

MISSILE AGE SPECIFICATIONS

Fine electric furnace steel electrodes are re-
melted vertically in a water cooled copper
ingot mold under a vacuum of 5 to 50 microns.
The result? Midvac Steels to meet the most
_ - _ 2R - critical design applications of today’s missile
e S [ — ' e and aircraft requirements. Steels made by o
v | ! : | process that makes super olloys even better.
Insures increased tensile and impaoct proper-
ties, improved stress rupture strength at ele-
vated temperotures and longer fatigue life.

Englnﬂerlng ~ Missile launch facilities, complete cryogenics [nbnrnfnriés,_ :

s liquid hydrogen production facilities and nuclear fuel
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— With the Midvac Process of consumable
electrode vacuum melting standard commer-
ciol alloys can also be made with increased
cleanliness resulting in higher properties than
have been avaoilable under conventional
means.

g literatoreis-available.” Wrife —

.

Midvac Steels are offered in many super
alloys (some are shown in the table below) in
ingots, billets or forgings for the production of
missile combustion chambers, tail cone assem-
blies, turbine components, air craft landing
gear parts and other products requiring
properties beyond the capabilities of conven-
tional steels.

Percent
Ultimote Reduction
Melting Yield Tensile Parcent of
Allay Procets | Strength .2 Strength | Elongation| Area

Air Melt | 99,000 psi. | 132,300 psi.|  9.0% | 14.7%
A-286 o 117,000 pr. | 150,500 psi.| 21.3% | 33.8%

iAFrMEII‘ | 112,000 159,900 ‘ 13.0% ‘ 21.0%
Gannolloy mre e 142,600 177,250 18.0% | 31.6%

Air Melt | 234,800 281,000 49% | 206%
06AC mravac | 256,700 294,250 9.6% | 28.4%
_ Air Meli fﬂe,mu 284,500 6.1% J‘ 19.7%
Tricent ’ Midvac [i-s-t.:fm ‘ 291,600 [ 10.3% ’ 25.6%

Properties shown ore averages of 25 heals

MIDVALE-HEPPENSTALL CO.

NICETOWN, PHILADELPHIA, PA.
Subsidiary of Heppenstall Company, Pittsburgh, Pa,

Typical Atlas Launch Facility

Plants: Pittsburgh, Pa. = Bridgeport, Conn,
Warren Air Force Base, Wyoming earns - o er MNew !rigﬁl'-:n, Pa.
L

- THE STEARNS-ROGER MFG, CO. - DENVER, COLORADO
Design Designed for Alr Force Baollistic

g Mizsila Divisi :
Engineering izsila Division by Stearns-Reger

Fabrication

P.O. BOX 5370, DENVER 17,| COLORADODO

Construction
Testing
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“Our previous hose gave out after only 1200 to 1400 starts...

~ Thermoid-Quaker Jet-Starter Hose

Jet-starter hose has to take unusual abuse: transmit hor air
up to S00°F ar up to 600 MPH under sub-zero conditions
... withstand dragging over abrasive surfaces. Yer it must
be light-weight and flexible . . . easy to handle and coil on
the starter truck for storage—and it can't kink, collapse
ar burse,

Thermoid-Quaker Jet-Starter Hose meets these "impos-
sible” specifications and has proved it can take this kind of
abuse with Pan American World Airways and the U. 8, Air
Force. According to Mr. B. V. Darress of PanAm, their
previous hose became unserviceable after only 1200 to 1400
starts, Thermoid-Quaker hose has already outlasted the
former hose by three to one and still looks like new!

& BT
THERMOID DIVISION | J[L R

good as new after 3,500 starts”

says Mr. B. V. Darress, Maint. Supr. Pan American World Airways.

Economical service like this is extremely important to
both commercial and military jet operations, In face, this
Thermoid-Quaker "'Dacron’ and Silicone rubber jet-starter
hose was developed for military use, and is used by the gov-
ernment. "Dacron’ cross-braid construction distribures the
load evenly, prevents kinking; and the seamless silicone rub-
ber tube and bonding layer resist heat and provide flexibility
under low temperatures.

Get complete information, including Technical Data, on
Thermoid-Quaker Jet-Starter Hose from your Thermoid
Division industrial distributor, or write Thermoid Division,
H. K. Porter Company, Inc., 200 Whitehead Road, Trenton 6,
New Jersey.

| H.K.PORTER COMPANY,INC.

i

AT

FORTER SERVES INDUSTRY wilh steel, rubber and friction products, asbestos lextiles, high voltage electrical equipment, electrical wire and cable, wiring
systems, molors, fans, blowers, specially alloys, paints, refraclaries, tools, forgings and pipe httings, roll formings and stampings, wire rope and sirand.
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TYPICAL ELECTRIC BLANKET.
This is a HITCO “form-fitting'*
Blanket used to control tem-
perature of hydrogen peroxide
tank.

...FOR TEMPERATURE EXTREMES
=55 2to
+2200°F

CUTAWAY VIEW. Shows Heat-
ing Element of HITCO Electric
BElanket—sealed between
COVEr and (nnér cover,

HONEYCOMB PANEL BRAZ-
ING. New HITCOD Elactric
Blanket brazing technique pro-
vides faster, more reliable
means of fabricating honey-
camb structures,

INDUSTRIAL ELECTRIC HEAT-
ING ELEMENTS. HITCD Elec-
tric Heating Elements can be
provided for a variety of
Iindustrial uses where a con-
trolled thermal environment is
required.

<13

Controlled Thermal Environment prior to launch is vital to the fQight success of a multi-million  *Write for Produets
Bulletin Na. PB 7-4.
Cur Engineers will be
glad o consult with vou,
witfrou! aldivation,

dollar missile. In many other industries, controlled heat is just as important.

Hirco Electric Blankets are desioned to provide safe, reliable control of temperatures in a wide
- L |

range from —63 to <+ 2200°F, Hirco R&D is now developing electric blankets which will be regarding vour Electria
. : . AT Blantket i Flectric
capable of controlling ultra-high temperatures bevond the 2200°T range. Elowsens nedis.

; ; -. ; , . ul e
Svstem to meet vour required environment, Such a system would include custom-desiened blanket, =
connectors, thermostats and -:;ump!clu cleetrical controls, Call or write us th'IiT_}'.II

Hirco Engineers are capable of designing and manufacturing a complete Electrical Blanket — m
|

[ — — - — — — —

a : @
‘ m/ 1733 Cordova Street « Los Angeles 7, Calif. = REpublic 3-9161

H. . THOMPSON FIBER GLASS CO.

WaITE O CaLlL YOUR NEAREST HITSO REPRESENTATIVE: EASTERM T arrly, 38 Crgscent Chrele, Chashire, Conneclicut, BRowniag 2-5244;: Frad V. Mublenlald, 6658 Lach
H:'l Hoad, Baltimgre 12, Masiand, VANgy 5-3135 » MIDWEST: Burmls Weddls, 3219 Wastl 29k Streat, Indmnspolls 22, Indiana, WARut 5:8085 » SOUTHWEST: Marshall Morna.
23504 Wedt Qeriy, Raom T, Fort Worth, Tedss, WaAAuL 43579 » NORTHWEST: [, L. Lasssn, 8757 Oakiawn Plage, Saattis, Washington, PArkway 5-9311 = WESTERN: Bobd Maaker,

11673 Terraca Drwve, Las Altaa, Gaufarnia, SWHitechlt S-2471 » CANADIAN PLANT: THE H. |, THOMPSON CO. OF CANADA LTD., 80 Johnsion Straet, Gualph, Onlara, TAyler 2-6630
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He took Bomarc
off Ina crosswind

This AMF engineer's design prob-
lem: a launcher to hold the bird on
its pad in a 60-mile gale, let go on
firing, not let go on misfiring.

His solution: Four aluminum
arms, each a stubby 3-feet long, that
clasp 40-foot Bomarce around its tail.
Unlike systems that release during
countdown, whether or not the bird
goes, this system releases only on a
positive, upward movement that
actuates a valve in the pad. But,
because all mechanical devices can
fail, an emergency release system
was also needed...

50, he put a small lever at the end
of each arm. This lever makes actual
contact with the bird. As Bomare
moves up, these levers rotate with it.
After an inch of movement, they
automatically snap the arms out of
the way if the basic system has not
already done so. Even in a wind that
causes violent lateral movement,
Bomare won't get bumped. Simple,
sure...imaginative.

Single Command Concept

AMF brings ingenuity like this to
every assignment, AMF people are
organized in a single operational
unit offering a wide range of engi-
neering and production capabilities.
Its purpose: to accept assignments
at any stage from concept through
development, production, and serv-
ice training...and to complete them
faster.,.in

* Ground Support Equipment

* Weapon Systems

« Undersea Warfare

* Radar

* Automatic Handling & Processing
* Range Instrumentation

* Space Environment Equipment

* Nuclear Research & Development

GOVERNMENT PRODUCTS GROUP,
AMF Building, 261 Madison Avenue,
New York 16, N. Y.

In engineering and manufacturing AMF has ingenuity you can use... EN TN XLl g T,
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Pioneer V ‘::
Paddlewheel Planetoid i

Is Vaulting
Through Unexplored Space :
Toward The TN

Orbital Path of Venus '

At this moment Pioneer V, one of the most advanced space
probe vehicles ever launched, is on a course toward the path
of Venus — 26 million miles from earth. Blasted aloft March 11
by aThor Able-4 rocket booster, this miniature space laboratory
will reach its destination in about 130 days.

The project, carried out by Space Technology Laboratories
for the National Aeronautics and Space Administration under
the direction of the Air Force Ballistic Missile Division, may
confirm or disprove long-standing theories of the fundamen-
tal nature of the solar system and space itself,

Energy from the sun—captured by almost 5,000 cells
mounted in the four paddles—is used to supply all of the elec-
trical power to operate the sophisticated array of instrumenta-
tion packed into the 94-pound spacecraft which measures only
26" in diameter.

By combining a phenomenal digital electronic brain (telebit)
with a powerful radio transmitter inside the satellite, STL scien-
tists and engineers expect to receive communications from
Pioneer V at their command over interplanetary distances up
to 50 million miles.

STL's technical staff brings to this space research the same
talents which have provided over-all systems engineering and
technical direction since 1954 to the Air Force missile pro-
grams including Atlas, Thor, Titan, Minuteman, and related
space programs.

Important positions in connection with these activities are now availa-
ble for scientists and engineers with outstanding capabilities. Inquiries
and resumes are invited,

SPACE TECHNOLOGY LABORATORIES, INC. @

Los Angeles « Santa Maria ¢ Edwards Rocket Base « Cheyenne
Cape Canaveral « Manchester, England « Singapore » Hawaii

P. 0. Box 95004, Los Angeles 45, California

EDITORIAL

Airborne Alert

Developing and exercising an effective airborne alert
capability for bombers of Strategic Air Command 1s one
of the kev points at issuc in the Fiscal 1961 defense
budget debate. There is general agreement among
President Eisenhower, the Joint Chiefs of Staff, Con-
gress and Gen, Thomas 8. Power, SAC commander, that
an airborne alert capability is necessary to prevent the
possibility of a surprise ballistic missile attack from wip-
ing out a significant portion of our nuclear retaliatory
forces during the critical 1961-64 period of the missile gap.

This is the period in which, according to our national
intelligence estimates, the Soviet Union will have a
significant margin of superiority in ballistic missiles, and
the bulk of our strategic deterrent capability will still
be borne in the bomb bavs of SAC aircraft. It is the
period when we will have relatively small forces of the
Atlas and Titan ICBMs emplaced in hardened sites and
only a few Polaris launching submarines on station. It
is the period before the bulk of our deterrent strength
will shift to mobile missile forces such as the rail-moving
Minuteman, the submarine-based Polaris and the amr-
launched ballistic missile Skybolt.

This is the period when, although there is a possibility
of receiving up to 15 minutes warning from BMEWS
of an enemv ICBM attack, SAC must operate on the
premise that it must preserve its vital retaliatory capabil-
ity even if no warning at all is available. The only way
to do this is to keep a significant portion of SAC bombers
continuously aloft in relays with their bomb bays full
of nuclear weapons, their defensive missiles n rcadiness,
their targets already assigned and their tankers on station
to refuel them regularlv, This portion of SAC on air-
borne alert would be immune to any surprise 1CBM

attack.

Tentative Steps

Some steps have already been taken to achieve this
goal. They include:

* Authorization by Congress for the President to order
an airborne alert of SAC at any time he sees fit,

® Initial training cxercises by SAC have proved the
feasibilitv of operating an airborne alert,

e Initial funds to buy spare engines, clectronic gear and
other spare parts required for this operation have been
allocated: $20 million from Fiscal 1960 budget and 590
million from Fiscal 1961,

The real debate centers on the question of whether
these measures already taken are adequate to achieve
the desired goal of safeguard against surprise attack. Pres-
ident Eisenhower, Defense Secretary Thomas Gates and
the Joint Chiefs of Staff believe they are.  Gen, Thomas
S. Power, SAC commander, has repeatedly, emphatically
and unshakably testified publicly to Congress that they
are not. Among the additional measures Gen. Power
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believes are necessary to preserve SAC's striking power
from surprise missile attacks are:

e Push as hard and fast as possible to develop the com-
plete capability to put a signihcant bomber and tanker
force on continuous airborne alert as soon as possible.
Cost of this program in contrast to the “on-theshelt”
capability alrcady authorized is estimated at about $500
milhon annually.

® Begin putting some portions of SAC on airborne alert
as soon as the technical backup will support it as a clear
and unmistakable warning to the Soviet Union that any
advantage they may now anticipate during the missile
oap will prove to be a military mirage,

Defense Secretary Gates, echoing the Admimstration’s
philosophy, told Congress that a decision to go on air-
borne alert would be made at some later time “if the
threat increased.” When questioned as to how he would
know when this arrived, he rephied:

“We would hope we would know.”

This mav strike many Americans who can still remem-
ber Pearl Harbor as a totally madequate answer i an era
when ICBMs require only 30 minutes to hurl multi-
megaton destruction from launcher to target.

Need for Lead Time

Gen. Power also emphasized that, although traming
exercises have established the operational feasibility of
airborne alert tactics, 1t will require many months of
lead time for procurement of spares, training of addi-
tional crews and maintenance personnel and probably
an increase in the tanker and bomber fleet for SAC to
achieve a state of readiness where an airborne alert can
be exccuted if the order is given. Without this lead
time preparation, any such order for an airborne alert
at a later date would be virtually impossible to execute.
Without the authonzation of full preparations now, the
power of decision a vear hence could be irrevocably lost.

The issue of the airborne alert should be clear to the
American people. If Gen. Power's policies are followed
and President Eisenhower, who will no longer be com-
mander-in-chief during the 1961-64 period of maximum
missile gap danger, the Joint Chicfs of Staff and Sceretary
Gates prove to be right, this country could lose 5500
million annually for the several vears the airborne alert
is required.

But, if President Eisenhower's policy on a mimimum
“off-the-shelf” airbome alert is pursued and Gen. Power
proves to be right, we could lose our country in the
fraction of an hour it would take an ICBM salvo to reach
SAC’s bases.

[f the facts are presented to them fullv and without
equivocation, we predict that neither the Congress nor
the American people will consider this a gamble worth
taking. —Robert Hotz
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FOR FOR PRESSURIZING FOR

GROUND ELECTRONIC PRESSURIZING
CHECK-OUT SYSTEMS FLUID SYSTEMS

When you need pneumatic pressurization packages for aero
applications, it will pay you to check Cornelius equipment first.
Cornelius Pressurization Packages offer advantages not found in
any other equipment. These Cornelius systems feature purity of air
and reliability, They also give you a system which is pre-engineered,
pre-packaged and pre-qualified.

The No. 1 component of any pressurization package is the
compressor. Cornelius systems incorporate Cornelius oil-free dia-
phragm compressors. These compressors are designed specifically
for applications of this type. Because of their simple but depend-
able design, they help provide a system free from problems of fric-
tion, heat, lubrication, carbon dust and loss of capacity with wear.

Cornelius Pressurization Packages are available with either
AC or DC motor and any combination of the following com-
ponents: Gage or absolute pressure switch, gage or absolute pres-
sureg-vacuum relief valve, check valve, chemical dehydrator and
warning light.

Cornelius Pressurization Packages and Diaphragm Compres-
sors are currently being used on, or in conjunction with the Convair
880 and 600, Boeing B-52, Convair B-58, Lockheed RC-121,
Fairchild C-123, Canadair CL-44 and Vickers-Armstrong Van-
guard aircraft. For more information contact a Cornelius Sales
Engineer or write for free literature.

MODEL 34850200 DIAPHRAGM COMPRESSOR = Pro-
vides 2 CFM of standord air ot sea level (3456 cu.
in.); 0-25 psig. oulput pressure. Weighs 10 lbs.
wilth motor and meosures 734" x 7" x 113" in
cluding meoter. Designed for 1000 hrs. continuous
duty operation in temperctures of —852 fa +140° F.

Pioneers in Pressure Systems for Flight
C*DMPANT/AEEG DIVISION

554 - 3%th Avenue M.E.

Minneapolis 21, Minnesota

Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments.

WHO'S WHERE

In the Front Office

George A. Spater, a director, American
Airlines, Inc. Mr., Spater 15 an executive
vice president, general counsel of the airline.

George 5. Vermilyea, president, Nems.
Clarke Co., Silver Spring, Md., a division
of Vitro Corporation of America, succeeding
Allen 8. Clarke, retinmg, Also: \"Erﬂnn M.
Setterholm, vice president of Nems-Clarke,
Wayne G. Shaffer succeeds Mr, Setterholm
as director of Vitro's Silver Spring Labora-
tory, and John C. Geist has been named
associate director.

Adolphe 8. Kromer, president and gen-
eral manager, Flexonics Corp., Maywood,
[ll., a newly-acquired subsidiary of Calumet
& Heela, Inc.

Martin Dubilier, president, International
Electric Corp., Paramus, N. [, a division
of International Telephone and Telegraph
Corp., succeeding F. H. Lanahan, now board
chairman.,  Also: Frederick H, Guterman,
president of ITT’s Industrial Products Di-
vision, San Femando. Calif.

Z. W. Pigue, vice president-marketing,
Hoffman Electronics Corp., Los Angeles,
Calif., and Donald C. Bright, general man-
ager of Hoftman's new Industrial Electronics
Division, Also: John R, O'Brien, vice presi-
dent-government relations, Hoffman’s M-
tary Products Division, with headguarters m
Washington, ID. C.; Dr. Morton B. Prince,
vice president and general manager of Hoff-
man's Semiconductor Division sncceeding
Maurice E. Paradise, now corporate vice
president in charge of product planning.

Fred L. Dicks, vice president-contracts,
Summers Gyroscope Co., Santa Monica.

James W, Evans, a vice president, Hazel-
tine Electronics Division of Hazeltine Corp.,
Little Neck, N. Y. Mr. Evans continues as
director of the company’s Advanced Plan-
ning Group. Elected assistant vice presi-
dents of the Electronics Division: Vernon
A. Radom, Edward M. Tyler and John B.
Winningham. Also: Mis. Elsa T. Ramm,
clected an assistant vice president of Hazel-
tine Corp

George E. Hatch, vice president-sales,
West Coast Airlines, Ine.

Adm. Sherman E. Burroughs, Jr. (USN,
ret.), special assistant to the president, Libra-
scope Division of General Precision, Inc,
Glendale, Calif,

Richard B. Uhle, executive assistant-plan-
ning to the vice president and general man-
ager of Defense Operations, Crosley  Divie
sion, Aveo Corp., Cincinnati, Ohio.

Joseph D. Blatt, deputy director, Bureau
of Facilities and Mateniel, Federal Aviation
Agency, Washington, D. C. Also: Dr. Ar-
thur E. Wentz, neurological specialist, as
head of the Clinical Medical Research
Branch of the FAA's Office of the Civil Air

Surgeon,

Honors and Elections

Dr. Hugh L. Dryden, deputy administra-
tor of the National Acronautics and Space
Administration, has been  presented  the
President’s Award for Distinguished Civilian
service by President Eisenhower,

émitinu-':d on page 111)

AVIATION WEEK, March 28, 1980

INDUSTRY OBSERVER

» Thrust of the Acrojet first-stage engines for the Air Force-Martin Titan
[CBM probably will be mcre: mul soon after the missile becomes operational.
Engines, rated at 150,000 1b. thrust cach, have been operated on static test
stands at 230,000 1b, thrust for periods slightly longer than normal burning
times. Increase is accomplished by boosting the combustion chamber pres-
sure, which also produces a small increase in specific impulse.

» Initial launchings of hovering communication satellite systems which will
maintain a fixed position over a given point by revolving at the same speed
as the earth are being scheduled for 1962 by Defense Department’s Advanced
Research Projects Agency.

> Studics are being conducted by Advanced Research Projects Agency to
determine the effect high-altitude nuclear explosions can have on military
communication svstems. Project Argus tests in the summer of 1955,
which nuclear charges were exploded in the exosphere, had noticeable
effects on long-distance communication channels,

» Present May 11 launch date of Air Force's Project 609A four-stage Chance
Vought Scont satellite-launch research missile may be delayed because of
problems in adapting it to former Thor Pad 18 and associated ground sup-
port equipment at the USAF Missile Test Center, Cape Canaveral, Fla,
Relatively large number of firings of the vehicle are planned. Acronutronic
Svstems, Inc., is coordinator for Air Force vehicle systems,

> Watch for the formation within Electronic Industries Assn. of a subgroup
on microminiature components. The group. to consist of representatives
of 21 companics, will make recommendations for physical and mechanical
standards of electronic components.

» National Acronautics and Space Administration has electronically modified
a Sikorsky S-51 helicopter to simulate VTOL aircraft during the hover
stage. Thus far, three types of VI'OL wvehicles have been simulated, and
the industry firms involved have been informed of suggested changes in
control power and damping.

> NASA also is using a speciallv instrumented aircraft to make a detailed
study of the nature of cloud turbulence and is checking high-altitude winds
bv means of rocket smaoke trails in related programs. Data obtained will be
used in research studies of the trends in aircraft and missile behaviors and
modification of current analvses used in the design of flight vehicles.

» Modification of Jet Propulsion Laboratory’s Goldstone, Calif., tracking
station to give it a transmitting capability is now under way. Enmp]cttd
facility will include an 85-ft. dia. tracking antenna, a 960 megacycle receiver,
an 85-ft. dia. transmitting antenna and a 10 kilowatt transmitter that can
operate from 890 me. to 3,000 me, First use of the Goldstone transmitter-
receiver station will be made in connection with National Aeronautics and
Space Administration’s Project Echo to study the feasibility of passive com-
munications satellites.

» Relatively low bending moment limit of interstage structures on the
Minuteman sohd-propellant ICBM, when combined with the bending
resistance of the missile stages proper, presents a problem in developing a
support structure for truck transportation. One plan Boeing Airplane Co,,
weapon svstem manager, is investigating is the use of rubber shear blocks,
which could mh‘mhif."l: difficulties it there is an impact load on one of the
truck wheels, which would introduce a torsion force to the interstage strue-
tures. Air bag system to support the missile also 15 beimng considered.

» [liat is making a paper study of possibilities of improving present STOL
performance capabilities. Results of study may be applicable to the Fiat
G 91 light strike fighter. Designation of the study is Fiat G.91.
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PNP field with these highly reliable field-proven SATs. In
addition to their other superior characteristies, they have
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They are environmentally tested in accordance with
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— Washington Roundup

Nuclear Management

Bomare Review

Airline-FCC Dispute
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Research Division is gaining strength as ARDC’s teorganization plan becomes a
reality. Division got two-star status when Maj. Gen. William Canterbury was assigned
as commander, and it will take over the Acromautical Research Laboratory at W right-
Patterson AFB within the next month. Research Division also may take over the
Geophysics Research Directorate and FElectronics Research Directorate at the old
Eumhridg{- Research Center and the rescarch portion of Air Force Special Weapons

cnter.,

ARDC divisional reorganization was completed last week when Command and
Control Development Division was formally established at Hanscom Field, Mass.
Headed by Maj. Gen, Kenneth P. Bergquist, this fourth and last ARDC division is tak-
ing over portions of Air Force Cambridge Rescarch Center, and electronics supporting
systems project ofhces will be shifted to Hanscom Ficld from New York and Wright-
Patterson AFB.

Next big phase in the rt:mgani?.ﬂtiﬂn concerns the way remaining centers will be
sphit among the divisions. Presently in limbo are Air Force Missile Test Center, Air
Proving Ground Center, FFlight Test Center, Special Weapons Center, Missile Develop-
ment Center, Rome Air Development Center.

Watch for further personnel changes in contractor, Air Force and Atomic Energy
Commission groups concerned with the aircraft nuclear propulsion program as the new
phase of development shakes down and gathers momentum. Major changes will con-
tinue at General Electric’s Evendale operation, where eriticism of management has been
heaviest.

Defense Secretary Thomas Gates will be called for a showdown session with the
Senate Armed Services Appropriations Subcommittee before the group acts on defense
appropriations. Senate group headed by Sen. Dennis Chavez (DN, M.) wants to con-
front Gates with proposals for increased spending presented by the services.

Proposals include increased Fiscal 1961 spending for B-70 and Atlas programs. Air
FForce wants to add 5290 million to the 575 milhon now programed for the B-70 and
5326 mullion for 18 additional Atlas ICBMs and their installations.

Air Force 15 re-ey aluutmg the Bomarc program, and the study is to be ready for a
closed door showdown session with the House Armed Services Appropriation Subcom-
mittee this week. House group is skeptical of the need at this point for continuing large
mvestments in svstems for defense against aircraft.

Protracted civil rights debate is delaving Senate confirmation of former USAI
Chief Scientist Courtland Perkins as assistant secretary of the Air Force for research
and development, Senate Armed Serviees Committee has not been able to hold a hear-
g on nominations since Perkin's name was submitted Feb. 23,

NASA Administrator Keith Glennan added fuel to the growing military-NASA
feud over space roles last week when he questioned military acromedical competence in
supporting establishment of a NASA life sciences division. Glennan told the House
Space Committee that Aar Force and Navv aecromedical programs lack the competence
i'i.’! handle life science research on space prnh]f.,mc, and “just wouldn't know where to
begin® to tackle such problems.

Military acrospace medical experts counter that NASA depends almost completely
on military facilities for whatever competence it has in space medicine. They point out
that the services pionecred in this field and that NASA depends on long-existing Aar
Force and Navy facilities for its present life sciences competence.

Soviet space experts have rejected the proposal to establish an International
Academy of Astronautics as “premature.” Academyv was proposed bv IAIF President
Andrew Halev and Dr. Theodore von Karman.

Airlines are involved in an angry dispute with the Federal Communications Com-
mission over a proposed 2,000 ft. television tower at Green Bav, Wis. Air Transport
Assn. maintains the tower 1s a pﬂtf.utml air hazard, and the Air Cm:rdm iting Commuittec
Airspace Panel has agreed. ATA wanted to itervence m the tower case, w hich could sct

new policy on air hazards, but FCC refused as the hearings began last week.
ATA argues that the air hazard issue is the only one “at stake in the case, making it

imperative that the airlines participate. ATA also maintains that FAA should be hearng
the case, since it involves only aeronautical questions. —Washington Staft
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HELIUM PRESSURIZATION
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(DOUBLE BAND)
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RESTARTABLE liquid-propellant Able Star second stage houses Transit 1B navigation satellite under nose fairing,

Space Technology

Transit 1B Launch Scheduled for April

Doppler-instrumented forerunner of navigation-aid
satellite is second vehicle of ARPA-Navy project.

Washington—Forerunner of a navigation-aid satellite system is scheduled
to be fired into an carth orbit on Apr, 12 from Cape Canaveral, Fla,

The doppler-instrumented satellite—Iransit 1B—will be the second in
the Advanced Research Projects Agency-Navy program to develop an orbit-
ing navigational-signal station for air and sea craft. Such a station could
help Polaris nussile submarines fiix their positions to within one-tenth of a
mile. Launch of the hrst vehicle m the senes, I'ransit 1, failed to put its
pavload mto orbit (AW Sept. 21, p. 30).

For the follow-up third shot sched-
uled for Mav, ships on station to re-
ceive satellite signals to simulate con-
ditions of an operational navigation
svstem mayv be added to the ground
network,  Actual operational missions
tentatively are scheduled for next vear.

[n its elemental form, a navigation-
aid satellite will have a continnous wave,
crvstal-controlled transmitter which will
send a signal to earth, where its fre-
quency would be compared with that
of a ship-based crvstal osallator to ob-
tain the frequency difference.

As the satellite approaches the ship,
the observed satellite signal frequency
will be higher than normal because of
the doppler cffect. As the satellite
recedes from the ship, the observed sig-
nal frequencv will be lower. As the
satellite goes over the ship, or ap-
proaches its vicinity, the rate of change
of the observed frequency would be oc-
curnng at maximum value. By obsery-
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ing the frequency difference record, the
time of closest approach could be de-
termined by noting the value of the
maximum slope and the time of its
OCCUITEnce,

If satellite orbit 1s accuratelv known,
the data wall indicate the ship’s relative
position.

With present osaillator  stabilities,
position accuracy on the order of one
mile probably 1s achievable. With a
reasonable amount of equipment refine-
ment, researchers feel that an accuracy
of one-tenth of a mile 15 attawnable.

Technical highlights of the Transit
I'B experiment are:

e Payload, which will weigh 270 Ib.,
will be a 36-in. diameter sphere with a
double band of solar cell banks around
its center. Antenna conhguration will
be spiral pattern on the sphere’s sur-
face. Johns Hopkins University’s Ap-
phed Phvsics Laboratory has responsi-

bility for designing and building the pay-
load,

Consideration is being given to a pro-
posal to reduce the weight of Transit
pavloads to 50 Ib. for the operational
mission (AW Feb. 22, p. 23), to permit
the use of smaller boost vehides. If the
present boost vehicle is retained, the ex-
cess pavload capacity would permit pro-
graming of additional space experi-
ments. However, it 1s probable that all
Transit launchings scheduled for this
vear will carry 270-1b, pavloads.

e Satellite shell will be sandwich struc-
ture of resin-impregnated nvlon honev-
comb between laminated face sheets of
resin-impregnated glass hber, The satel-
lite is stiffened interallv by a glass fiber
cvlinder running through the center of
the sphere, to withstand forces imposed
by the launch. A band located around
the internal circamference of  the
sphere supports the equipment.

¢ Nickel-cadminm  batteries comple-
menting the solar power svstem will op-
crate two transmitters—162 me. and
216 me. Silver-zinc batteries which will
be used to power two other transmit-
ters—5+ mc. and 324 me.—are expected
to last 45 davs.

® Infrared scanner developed bv the
Naval Ordnance Test Station will ana-
Ivze the intensity of the earth's infra-
red characteristics. This is not related
to the primary navigation mission, how-
ever. Telemetry transmission, 108.03
mc., of data to ground stations without
radio command will be independent of
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CUTAWAY DRAWING of Transit 1B (left) shows how equipment is shelved in the midsection of the satellite for optimum 1h:1|:m+.:::;
De-spin system will introduce a counter-force to retard the satellite’s initial spin. A double band of solar cells girdles the sphere’s 36-in.
diameter (right). The light-colored painted antenwa has o spiral configuration.  Satellite weighs 270 1b.

the satellite’s other telemetrv. In add-
tiom to the ifrared scmner, instrumen-
tation for other scientific cxpenments is
bemg carried.

e Satellite will have its mitial spin re-
tarded by two weights located diametri-
callv. opposite on the sphere’s girth.
with cables attached to the weights
wound around the sphere in a direction
opposite to the satellite’s induced spin,
Upon unwinding, the weights will -
troduce a counter-force to slow  the
satellite’s rotabion.

o Planned orbit is circular, at an alti-
tude of 500 naut. mi.. with an inchna-
tion of just under 50 deg., but it's likely
that some eccentricity will result.

e Launch vehicle will he the Thor-Able
Star. This is scheduled to be the hrst
time the Able Star vehicle=the AJ10-
104, a complete second-stage pacKage-
will have been fown. Similar to the
basic Acrojet-General AJ10, the Able
Star rocket enging, with about 7.850 Ib.
thrust, represents a design rehnement
to increase fucl tankage by a factor of
2.2 for extended buming. The enginc
also embodies shutdown and  restart
capability to meet the requirements for
injecting Transit 1B into the planned
300-naut.-mi. circular orbit. It 15 the
first restartable engine scheduled to fiv.
This vehicle differs from the Thor-
Ables used for earher lunar and space
probes in that 1t has no third stage
solid propellint rocket.

Propulsion portion of the Able Star
package includes a simbaling L'|‘|1I‘L|.h’r
chamber burning a hyvpergolic combina-
tion of inhibited red fuming nitne acid
(IRFNA) and unsymmetrical dimethyl

hvdrazine (UDNH), and cooled regen-
crativelv. Dual helium  spheres  pres-

surize the fuel svstem. |
e Nose fairing on the Able Star will
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A: BOOSTER BURNOUT-— T +2MIN. 44 5EC.

B: MOSE FAIRING JETTISONED— T +3MIN. 48 SEC.

C: SECOND STAGE FIRST CUTOFF—T#T MIN. 20 SEC.
COAST PERIOD (19 MIN. 20SEC.) BEGINS.

D: SECOND STAGE ENGINE RESTARTED- T+26MIN. 40 SEC.

E: PAYLOAD (SATELLITE) IS INJECTED INTO ORBIT FOLLOWING
SECOND STAGE SECOND CUTOFF — T+26 MIN. 52 SEC.

THOR-ABLE STAR launch vehicle will be fired vertically from Cape Canaveral, Fla., and
then rolled to attain 44.5-deg. azimuth. Pitch program then will introduce a turm along
northeast trajectory.  Trajectory sequence will end vehicle’s initial pitch action at about

130 sec. after launch. The satellite enters orbit at “E."
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cover the satellite and the vehicle's spin
device. The package's equipment com-
partment includes telemetry for trans-
mitting information on Able Star per-
formance, the shutdown and restart
mechanism, tracking beacon, guidance
and attitude systems and miscellaneous
avionic equipment. Systems engineer-
ing and technical direction for the Able
Star package is the responsibility of
Space T'echnology Laboratories, which
also 1s supplying “the autn}:alut suidance
system for the stage, After the third
Able Star vehicle, the autopilot will be
built by Space Electronics Corp.

e Thor-Able Star will be luuu:hul Ver-
tically and, shortly thereafter, it wall be
olled to attain 44.5 deg. azimuth.
Pitch program then will mntroduce a

Space Technology

turn along the northeast trajectory.
® T'rajectory sequence will end the ve-
hicle’s initial pitch action at about 130
sec. after launch.

e Thor booster burnout will occur at
T plus 165 sec. About three seconds
later, Thor's vernier engines will be cut
off and the Able Star second stage will
be ignited, followed almost immediately
by separation from the Thor booster.

e Nose fairing enclosing the satellite
will be jettisoned at about T plus 229
sec.

¢ Able Star cutoff occurs at T plus 440
sec., and second stage coast period be-
gins for a duration of almost 20 min,

e Restart of Able Star i1s programed at
the end of the coast phase—approxi-
mately T plus 1,600 sec.

about 20 sec. later at T

e Iinal cutoff of Able Star occurs about
12 sec. later. Vehicle then will be spun
to enter orbit.

e Satellite will separate from Able Star
plus 1,652 sec.
e Spin rate of about 3 rps. will con-
tinue for one week, when despin action
will be initiated.

Cooperating in the tracking and data
reduction effort for Transit 1B’s initial
trajectory, midcourse and orbital phascs
will be Johns Hopkins Applied Physics
Laboratory, Air Force Emnhmlgi. Re-
scarch Er:nt:.r Air Force Space Naviga-
tion Center, Army Signal Research and
[}u-:l-lu]mu_nt Laboratory, Smithsonian
Institution’s Astrophysical Laboratory
and a U.S.-operated van-type tracking
facility in West Germany.

NASA Moving to Space Research Lead

By Evert Clark

Washington—Latest  comprehensive
report on the activities of the National
Aeronautics and Space Admimstration
indicates that the agency is rapidly mov-
ing into the position of leadership 1n
space rescarch that its predecessor
agency held in aeronautical research.

In the vear and a half since NASA
was created, the problems of organiz
ing, expanding from some §,000 Na-
tional Advisory Committee for Acro-
nautics employes to twice that size and
of becoming a contracting and operat-
Ing agency have tended to overshadow
NASA's research role.

The agency’s second semi-annual re-
port to Congress, however, presents a
picture of significant research being
done over a il‘ﬂ ad spectrum of basic
space flight and aeronautical limbl::mﬂ.
The report, released last week, covers
the period from Apr. 1, of 1959, through
last Sept. 30.

Extensive effort is being placed on
hydrogen, nuclear and electrical pro-
pulsion systems (see p. 34), the space
sciences—an  area  essentially new  to
NASA since it took over operating re-
sponsibilities—and  the many aerody-
namic and other engineerning answers
still needed for the design of missiles,
space vehicles and advanced aircraft
t’ar.e 29).

"!LSFLE investigation of liquid hy-
Llrr}gm which will be used in the
Centaur and Saturn space vehicles and
with nuclear rockets, is centered in the
Lewis Rescarch Center at Cleveland,
Ohio. Projeets scheduled for Lewis’
Plum Brook Turbopump Facility at
Sandusky, Ohio, include tests of:
® Series of single-stage axial-low hy-
drogen pumps.

e Scries of single-stage turbines operated
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with gascous nitrogen and hydrogen,
® High-pressure  hydrogen -::tni'nfug:ﬂ
pump model of the type to be used in
a hydrogen-oxygen booster vehicle.

e Bleed turbine model of a hyvdrogen-

Satellite Tracker Tests

Dallas, Tex.—Air-transportable general
purpose satellite tracking facility will be
tested here soon by Alpha Corp., a
subsidiary of Collins Radio Co., as part

the stations awarded by U. 5. Army Signal
Corps. The program will be a joint
Advanced Rescarch Projects Agency-Sig-
nil Corps venture.

Following test here of the first track-
ing facility, which includes a 40-ft.-di-
ameter, 66,000-1b, antenna and trailer-
tvpe data collection facility, it will be
moved to an undisclosed location. All
three stations are scheduled for delivery
by Alpha by the end of this year.

A highly sensitive receiver coupled to
the antenna permits reception of tele-

and elevation information, is handled in
the data center and reduced to a form
which can be transmitted to a central
computing facility. Here data from sev-
eral such tracking stations is fed through
computers and exact position of the ve-
hicle is obtained alomg with data re-
duced from that collected and transmit-

of a $6.25 million contract for three of |

metered data which, along with azimuth I

ted by the space vehicle.

|  Indications are that Alpha engineers
expect to use Pioncer V deep space
probe as a target during the course of
their antenna tests. Althongh the com-
pany declines to discuss range of its
facility, sources say it could pick up
Pioneer V transmissions from its 150
watt transmitter from approximately 10
million mi. out.

oxvgen  booster wvehicle  proposal.
o Gas-generator for a hvdrogen-oxveen
hooster.

In connection with the Rover nuclear
rocket project, NASA is supporting
work by Rocketdyne on a high-capacity
axial-flow hydrogen pump and work on
a turbine to drive the pump. Lewis
also is conducting research on such an
cight-stage pump drive turbine to sup-
plv design data required by induostry.
Starting characteristics of three h:-,ra
drogen-Aow systems have been analvzed
at Lewis and one is being tested under
contract by Aecrojet-General.

NASA has

In other hydrogen work, |
found that combustion instability in-
creases as chamber output increases;
that vaporization rate of propellant
controls the combustion rate; that when
pumps are operated with hquid nitro-
pen, which behaves much hke lLigud
oxvgen, regions of unstable operation
with vapor pulses and reversals of flow
occur; that several gas generator systems
have proved highly efficient in initial
performance tests; that chemical sys-
tems for starting hydrogen-oxygen en-
gines operated with great reliability.
Studies of electrical and chemical start-
ing systems are being continued under
altitude  conditions using  improved
lightweight How systems.

Studies at Lewis and by Bell Aircraft
Corp. under contract have shown that
a pump-fed, hvdrogen-fluorine engine
should be feasible now, NASA said.
Regenerative cooling, upcr:atmn of a
bi-propellant valve using hvdrogen and
fluorine, and prolonged ﬂmet‘mn of a
Aluorine scal-bearing and pump system
have been demonstrated.

NASA also 15 studying possible use
of plashic bags to keep hvdrogen from
hemg contaminated and cooled by
pressurizing gases, and 1S investigating
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insulation, shielding, tank materials and
nozzle operation under simulated space
conditions.

Other highlights of the report in-
clude:

e Geodetic  satellite being  developed
under Goddard Space I'light Center’s
supervision will be equipped with a
flashing light system powered by solar
cells and radiating the equiv: alent of
32,000 lumen seconds as a point source
i|1 flashes of one millisecond duration;
telemetry pulses synchronized with the
light flashes; a stable oscillator for pro-
graming the light flashes and transmit-
ting clock pulses, all to an accuracy of
one millisecond; optical corner-cube
reflectors for use with  ground-based
scarchlights; radio-beacon transmitters
for tracking; a command receiver for
trigeering hight flashes of twice normal
imtensity - when  desired, A ranging
transponder for direct distance measure-
ments may be added. The satellite will
be a 36-in. sphere weighing about 150
Ib. Laght system should have an active
life of moré than a vear and the corner-
cube reflectors and beacon transmitters
should operate almost  indefnitely,
NASA said. Photographing of the light
flashes against a stellar hl::Lgrmlml
should give the satellite’s position
within about 50-100 ft, at a 1,000 mi.
altitude.

e Instrumentation 15 being developed
for second generation lunar soft-landing
projects. This includes a mechameal
complex to obtain surface samples;
temperature and gravity measuring de-
vices; X-ray Aluorescence spectrometers.
advanced plasma-probe equipment. An-
alvsis indicates that vacuum tubes and
ather equipment carried in gas-inflated
plastic spheres for soft lunar landings
could withstand impact veloaities of
600-1,000 fps. and that pavloads as
large as 70% of the total mass of the
landing vechicle could be accommo-

dated.
® Guidance system for the Atlas-

hoosted Centaur space vehicle is light
enough—150 1b.—to be carried in the
second stage, permitting active gmidance
l'hrrmghn:mt tLL coasting periods and
engine restart operation that are nee-
essary to put 24-hr, satellites into orbat
and handle other space missions.

e Rocketdyne 1.5-million Ib, thrust I'-1
engine cxperienced operating difficulties
in the thrust chamber at start-up duc
ta pressure oscillations generated in the
burning gases. In_e;m:: operated well
under %l]'ﬂll‘ll‘tg conditions of the test
stand after corrective work, but by the
end of the NASA report period, more
development still was required before
combustion driven oscillations could
be brought under satisfactory control.
Rocketdvne studies resulted in recom-
mendations that the thrust chamber be
swiveled in a small arc to control thrust
vector and that an inert gas, heated in
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a turbine exhaust heat exchanger, be
used to pressurize propellants. Rocket-
dvne test stands can sustain test runs
of only a few seconds at thrusts no
greater than one million pounds. The
steel strike and other shortages delayed
construction of larger test facilities at
Edwards AFB, Cahf., in turn delaving
engine tests at full thrust and full de-
viation.

¢ In solid rockets, NASA 15 expected to
let a contract within the near future to
develop a prototype steering and ve-
locity control svstem that could be ap-
plied to a specific vehicle stage. This
would be an auxihary system separate
from the main rocket of the stage.
Acronutronic Division of Ford Motor
Co. and Lockheced Aircraft Corp. were
mvestigating possible dimensions, thrust
levels and burning times for large future
rockets and the potentials of very large
clustered rockets. Grand Central Rocket
Co. has a contract to develop a proto-
tvpe motor that will weigh about 500
Ib. and have a very high proportion of

propellant to inert parts weight. It will
use available propellants. Acoustica As-
sociates, Inc,, 15 doing research under
contract to determine it the thrust
level of a solid rocket can be vaned by
acoustical energy—for example, by a
variable sonic energv gencrator located
in the rocket E'hunl:u Callery Chemi-
cal Co. 15 armhmu thermodynamics and
kincties of ; rldu allv different solid
fuel svstem. ] 'ﬂual‘ details are classified
but small scale rocket tests have been
successful. NASA also 1s mvestigating
the building block svstem of forming
solids into 10,000-t0-100,000 1b. SCE-
ments that can be assembled at a launch
site.

® Transpiration cooling work has re-
vealed that as much as 80% of con-
veetive heat transferred to a blunt,
rotating bodv moving at high speed
Illrmlﬂh the ’thm:iphur_ can hc: elim-
inated by expelling small amounts of
zas through a porons section in the
nose, Skin frichon can be reduced as
much as 65% by the same means.

Variable Swept Wing May Aid
Transport, Attack Plane Design

Washington—New type of variable
sweep wing that may substantially in-
crease the attractiveness of SUPETSeNIC
comimercial transports and  high-speed
low-level military attack awccraft has
been proposed by the Langley Reseirch
Center of the National Acronautics and
Spuace Administration.

Longitudinal stability ;::r::n’lflum Cil-
countered with the Bell X-5. the o 1ly
variable sweep aircraft ever ﬂtmn in
the U. 8., reportedly have been elinn-
nated on the Langley wing. On the
X-5, 1t wus neccessary to move the wing
root forward as the tip moved to the
rear and sweep increased to keep the
center of Lift within its proper lunits.
It has proven possible in wind tunnc
tests of the new wing to keep the
wing root fixed without experiencing
a significant shift of the center of lift
while the wing sweep angle 15 varied
from zcro to 50 deg. This is hwice the
sweep angle range of the X-5

Good stability characteristics of this
new wing are attributed by NASA
officials to improved knowledge of Aow
around wing root sections, the large
degree of sweep used and proper -
tLgrlhfm of the wing and fusclage
design. Slight forward extensions of
the wing root combined with proper
camber me made it possible to carry
most of the wing hft on the root sec-
tions during high speed flight when
the wing 1s -E"-.‘:-I:,Tlll'll{ folded against
the ftmlagf. and the air flow is primarily
spanwise. About 50% of the wing
swings back and the center of Lift on

the new design moves straight inboard
toward the root without moving aft as
the sweep changes trom zero to S0
deg. This change 15 made maost easily
at high subsonic speeds just before the
drag rise is reached.

A much lighter mechanical syvstem
will be requlr::d tor the new wing than
for the X-5 tvpe because there is no
need to translate the wing root forward
in the fuselage as the sweep angle is
increased,

Langlev  Rescarch Center ofhcials
made a lengthy presentation on this
new wing to the Federal Awviation
Ageney last December. This included
a large amount of wind tunnel data
and some weight estimates that showed

that a substantial fuel saving on a
transatlantic flight is possible for a

supersonic transport using this wing as
compared with those using other de-
signs. In the sharply swept conhgura-
tion at supersonic croise speeds, the
variable sweep wing compares favorably
with other high speed wings,

The new NASA wing proposal also
has been of interest to USATF’s Tactical
Air Command (AW Mar, 14, p. 29).
This wing shows promise of mecting
the TAC requirements for a STOL
attack aircraft which can have low drag
and long range during high speed Aight
below 1,000 ft. altitude when the wings
are swept back and then have good
high-altitude ferry range and  low-alti-
tude, low-specd loiter uptlnhh when
the wings arc extended and a high
aspect ratio is required.
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Juno II Fails to Put Satellite in Orbait

By Craig Lewis

Washington—Juno [l upper stage
failure prevented a complex radiation
satellite from going into orbit last week
to measure a broad spectrum of radia-
tion in the Van Allen belts.

The intricate Explorer satellite was
designed to Hy a highly elliptical orbit
and telemeter a vanety of radiation
measurements as it passed through the
Van Allen belts and through the space
bevond them. Telemetry was  lost
shortly after burnout of the Jupiter first
stage. There was some indication of
second stage ignition but apparently one
of the sohid propellant upper stages of
the four-stage Juno II failed to fire.

National Acronautics and Space Ad-
ministration has other June II vehicles
available if it decides to make another
attempt to launch the radiation pay-

load used last week. The agency is

scheduled to launch four other pay-

loads this year to complete the Juno 11
SCTIES.

Satellite Instrumentation

Satellite launched last week was about
21 in, long and 7 in. in diameter. It
was attached to the case of the scaled-
down Sergeant, which is the Juno 11
fourth stage. Surrounding the instru-
mentation r:}'lind{:r was a box 12 in.
square and 9 . high, which carmned
solar cells on its surfaces. The 22.3
Ih. satellite mmcluded a ]2.1 Ib. nstru-
ment pack assembly, a 7.1 1h. solar cell
assembly, a 2.5 lb. instrument housing
and 1 Ib. of smaller components. At-
tached rocket casing weighed 12.5 1b.

State University of Towa Physics De-
partment headed by Dr, James A. Van
Allen designed the package of five radia-

COSMIC RAY DETECTOR package containing five radiation counters is positioned into
cylindrical housing of Juno II radiation belt satellite. Telemetry transmitter components

are at bottom of package,
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Cylinder is surrounded by 1,184 solar cells.

tion expeniments in the satellite. Ex-
periments were contained m a 6.3 lb.
pack, which was 9 in. high and 5.5 in.
in diameter. It was designed as a plug-in
package that could be installed and
connected quickly to the power supply
and transmitter in  the instrument
package.

Satellite was launched on an inclma-
tion of 28 deg. from the equator. Its
orbit was to have had a perigee of 200
mi., an apogee of 35,000 mi, and a
]:an:l of 17 hr. This highly elliptical
orbit would have given a broad reading
of radiation throughout the Van Allen
belts and through space just beyond.
It would have covered a span similar to
the path Hown by BExplorer VI, but
the Juno-launched pavload would have
taken a broader spectrum of measure-
ments.

Radiation Detectors

To make this spectrum of measure-
ments, the satellite carried these hve
detectors:
® Detector A, designed to count very
low energy particles and termed the
first Esil'f."”lh. instrument capable of de-
tecting clectrons below 20,000 elec-
tron volts.
® Detector B, similar to and designed
to work in conjunction with Detector
A to count electrons with energies be-
tween 20,000 and 200,000 electron
volts.
® Detector C, a Geiger tube detector
similar to those flown earlier and de-
signed to measure electrons in the
40,000 to 90,000 electron volt range.
* Detector D, using a Geiger tube
stimilar to Detector C. but modified so
it would measure onlv high energy par-
ticles for comparison with the ]"JLtLLi‘ﬂr
C counting rate.
® Detector E, a Geiger counter lightly
shielded to provide data on ﬂlﬂdfl‘]tt]‘n
penetrating particles.

Detector A contained a flake of
cadmium sulfide inside a lead shield
with a hole in the end. Baffles shielded
the flake from light but not from ener-
getic particles. A magnetic field across
the hole would bar all electrons with
energies less than 200,000 electron
volts, so the detector would count all
charged particles but electrons—prima-
rilv protons.

Detector B worked with Detector A.
It was the same as Detector A, except
there was no magnebic field across the
shield hole to flter out electzons with
energies below 200,000 electron <olts.

’l"lu:‘ diference between readings from

Detectors A and B would provide 2
count of electrons in the "f} 000-to-
200,000 electron volt range.

Detector C was a Geiger tube en-
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Date Payload
Dec. 6, 1958 Pioneer II1

Pioneer IV

Mar, 3, 1959

July 16, 1959
satellite

Aug. 14, 1959

sphere

(et. 13, 1959 Explorer VII

Mar, 23, 1960
satellite

Juno II Launch History

Explorer radiation

Beacon inflatable

Explorer radiation

Result

Space probe aimed at moon
reached 63,000 mi. altitude be-
fore returning to earth. Returned
radiation belt data.

Space probe launched past the
moon and into orbit around the
sun. Retormed radiation  data
and was tracked to 407,000 mi.
from earth.

Destroyed 5 sec. after launch
when guidance system malfunc-
tioned

Air density experiment failed to
go into orbit when booster fuel
ran out too soon and upper stage
attitude control system malfunc-
tioned.

Repeat of July 16 launch put the
satellite into orbit and it is re-
turning a variety of radiation
data.

Complex radiation satellite failed
to go into orbit when an upper
stage apparently failed to fire.

cased i a lead shield with a hole in it
which would permit soft radiation to
enter. Shape of the hole and strength
of a magnetic field across it would limit
r:ntumg radiation to clectrons between
40,000 and 90,000 clectron volts.

Detector D was similar to Detector
C, except there was no hole in the
shield, so it would report penetration
of high energy particles. This would
have provided new information on the
absorption spectrum of the particles and
would have furnished data for com-
parison with Detector C readings.

Detector E was a Geiger counter
with light shiclding which would have
provided data on moderately penetrat-
ing particles, showing the general struc-
ture of the radiation belts and their
Auctuations for comparison with solar
and magnetic activity. This instrument
was similar to counters carried in Ex-
plorers 1, 111, IV and WVII, and its
data could have been compared with
carlicr experiments.

Meeting to Deal With
Dyna-Soar Dispute

Washington—Controversy as to
whether the Dyna-Soar vehicle should
be basically a semi-ballistic n.htpr. or
winged g'llda:,r (AW Jan. 18, p. 31) has
net vet been settled, A four-day meet-
mg of contractors and government
officials has been called for Apr. 11-14
at Langley Field, Va., partly to settle
this gquestion, which has delaved de-
velopment of Dyna-Soar since shortly

after prime contractors were selected
four months ago (AW Nov. 16, p. 26).
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Subject of the conference is recent
rescarch  efforts  on lifting  manned
hyper-velocity vehicles, Invitations were
issued by Lt. Gen. Roscoe C. Wilson,
USALF deputy chief of staff for develop-
ment, and Ira H. Abbott, director of
advanced research programs for Na-
tional Acronautics and Space Adminis-
tration,

Iirst two davs of the meeting will
cover generalized research, including
aerodvnamics. heat  transfer, motions
that will be encountered, stability and
control, piloting problems, instrumenta-
tion, mavigation, structures, materials.

Second two days will deal specifically
with Dyna-Soar. Separate prutnhlmm
will be made bv NASA, USAI' and
Bocing Airplane Co., prime contractor
for the manned vehicle portion of the
Dyna-Soar syvstem. These will be di-
vided into three main parts:

e Configuration studics.

e Materials and structures.

® [nstrumentation, piloting, navigation
and control svstems,

Three basic questions are involved
in the controversy over which tvpe of
shape should be developed:

e Are high-hft, lngh-dmg vehicles such
as the halt-cone shape proposed by
NASA's A, | Eggers, Jr., sufhcient for
mancuverable  manned  space  flight
around the earth?

o Is the extra flexibility and safety
offered by the winged boost-glider in
selection of landing sites and maneuver-
ability at lower speeds worth the added
complexity and weight of wings?

e Regardless of which shape is chosen,
1s there any military value to either?

The latter question 15 of consider-

able importance in determining the
speed, money and effort that will be
put into the Dyna-Soar program, and
vet it is one that cannot be fully
answered until a research vehicle has
explored the flight regimes that Dyvna-
Soar is intended to explore.

\ glider of the type that dominated
Dvna-Soar thinking through the past
several vears of study gains little or
no advantage from its wings until it
reaches "-.[JLLIZ"E below about Mach 5-7.
Since penetrations over military targets
would be made at hvpersonic speeds,
the basic Eggers capsule or a modi-
fication of it that carried verv small
wing-like surfaces probably would have
the same maneuverability.

Phasc Alpha was initiated by Joseph
Charyk, then USAF assistant secretary
for research and development, partly
due to skepticism among some mem-
bers of USAI's Scientific  Advisory
Board and in the offhice of Herbert
York, Defense Department director of
rescarch and engineering, over the glider
configuration.

Euung was required to call in Bell,
Lockheed, General Electric, Aveo, Me-
Donnell and Chance Vought to assist
it with the Phase Alpha review. Work
of the Martin Co., which was selected
as the booster manufacturer, cssentially
has been stalled by the delay in decision
on the vehicle configuration,

Snap 8 Reactor Award

Washington—Aerojet-General  Corp
last week won an 58 million National
Aeronantics and Space Administration |
competition for  electrical  conversion
equipment that will be used with the
Snap 8 reactor (AW Feb. 29, p. 26) for
an auxiliaty power system and for the
hrst flight tests of an experimental ion
engine—the frst of the nuclear-electric I
systems that are expected to attain great
mmportance for space propulsion,

An arc-plasma jet propulsion system
also will be used later with Snap 8, prob-
ablv to boost a satellite from a 300 mi.
orbit to a 22,300 mi. “stationary” orbit.
Atomics International Division of North
American Aviation, Inc., 15 building the
250:-1b. Snap 8§ reactor under Atomic
Energy Commission contract.

Ion engine to be wsed will be 3/10
to 1-lb. of thmst. Two experimental
ion engines have been operated at
NASA's Lewis Rescarch Center for a
total of 70 hr. without failure.

NASA contract calls for one conver-
sion  system  with a 90-day  reliability
(lifctime) to be delivered within 31 years,
and one or more with l.wear reliability
to be delivered within 5 vears. All ele-
ments of the over-all system, including
the difficult radiator to expel excess heat |
| into space, can be ready in 3% to 5 vears,
NASA believes. The system could be
tested on the Centaur vehicle.
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Spﬂce Technu!ugy

Pioneer V Deep Space Reports
Parallel Earlier Radiation Data

Washington—Fioneer V' probe is re-
turning decp space data from its cosmic
rav experiments which appear to con-
firm the radiation picture predicted
from earlier measurements made bevond
the Van Allen belts.

Preliminary examination of data from
the cosmic rav experiments Indicates
that measurements are within 2% of the
readings made bevond the Van Allen
belts by Explorer VI and that the simi-
larity holds as far out as the 1 million
mi. mark. Pioneer V passed the 2 mil-
lion mi. mark late last weck as it moved
along an orbital path that will carry 1t
close to the orbit of Venus (AW Mar.
21, p. 28).

E\;ph}ru VI measured radiation be-
vond the Van Allen belts as far out as
its 26,000 mi. apogee. Pioneer V is
carrving some of these measurements
hwﬂnd that area and will return data
on the broad arca between the earth
and Venus orbits. It is part of a grow-
ing effort by National Aeronautics and
Space Administration to coordinate the
investigation and mapping of radiation
near the earth and out into space.

Possible Benefits

Discussing possible benehits  from
the Pioneer V radiation experiments,
Dr, John Lindsav, head of the solar
physics program in NASA's Space Sci-
ences Division, points out the probes
can transmit data on the speed of
particles coming from the sun and can
show whether particles in the Van Al
len belt arrive as high energy particles
or as low energy particles that are ac-
celerated by some process in the earth’s
magnetic field. Measurements also can
provide information on the ornigin and
direction of cosmic racdiation and can be

NASA Lunar Study
Pasadena, Calif.—Aeronutronic Divi-
sion of Ford Motor Co., Hughes Air-
craft Co. and North American Aviation's
Missile Division have received contracts
for a six-week study program on design
of a 300-1b. lunar capsule for National
Aeronauntics and Space Administration,
Program is designated Project Ranger.
One of the missions will be the rongh
landing of a scientific package of instru-
ments on the lunar surface, Study is
being conducted under the direction of
the Jet Propulsion Laboratory. Related
NASA program under study by JPL calls
for an unmanned spacecraft for a lunar
mission weighing about 700 Ib., which
will be launched by the Atlas Agena-B
(AW Feb. 22, p. 32).
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used to determine whether variations n
solar background near the earth arc
caused by phenomena close to the earth
or whether thev also occur in deep
space,

Pioneer V is still broadcasting with its
five watt transmitter, but it has passed
hevond the effective range of all receiv-
crs but the 250 ft. [nc]r-:'l't Bank radio-
telescope  at Manchester,  England.
Early next month, when the prnhc 15
4-to-5 million mi. from earth and its
signals are too weak for the Jodrell Bank
dish, the 150 watt transmitter will be
switched on, and NASA hopes to con-
tinue to get data through the 150 watt
unit until Pioneer V is about 50 mil-
lion mi. from carth,

Probe's Signals

Orngmally, all the ground stations
receiving the probe’s -:wn.ﬂs were gel-
ting data at the rate of 64 bits a second.
As distance from the earth increases,
the bandwidth is reduced to improve
signal-to-noise ratio. By the middle of
last week, Manchester was down to
cight bits a second, and the station on
[Mawaii was receiving at the rate of one
hit per sccond. Singapore station,
cquipped only with helical antennas,
lost the probe when it was about 500.-
000 mi. out.

Pioncer V's 15 watt solar power svs-
tem is working well and recharging the
probe’s batterics at the expected rate.
Pioneer svstem is substantiallv maore
powerful that such previous sv stems as
Vanguard I and Explorer VII, and it
apparently is operating more success-
fully than the Explorer VI system. Ex-
]ﬂun‘:r VI solar power svstem was about
twice as powerful as Pioneer's, but it
never reached its design output.

Paddlewheel Technique

Pioneer V and Explorer VI are simi-
lar probes using the paddlewheel tech-
nique to expose solar cells to the sun as
a power supplv. Changes were made 1n
the Pioncer svstem, however, to guard
against troubles encountered earlier by
E xp]ﬂrr:r VI. Stronger arm structure
wits designed for the “solar paddles with
new  extension and locking  svstems.
There was some indication that the Ex-
plorer VI paddle arms were bent during
third stage spimup and that one of the
paddles failed to extend fully.

Failure of the paddle to extend fully
could have been cansed by faulty opera-
tion of the cable which held the vanes
down before extension. This cable was
cut at a single point, but the Pioneer
V' cable was cut at four points to ensure
extension.

Republic-Fokker Deal

Republic Aviation Corp, and Raoyal
Netherlands Adreraft Factories (Fokker)
will cooperate in production of aircraft
and missiles for the European market
I through negotiations completed at Am-
sterdam,

Under the deal, subject to approval by
Fokker sharcholders Apr. 4, Republic
will buy about one-third of Fokker's
shares for abont 51 million. Two Re-
public representatives will be appointed
to the Fokker board of directors.

Republic will make available to Fok-
ker its know-how in the ficld of VTOL
aircraft, a program that has cost about
52.5 million so far. Fokker will retain
responsibility  for Fokker F-27 TFriend-
ship turboprop transport production, as
[ well as production programs involving
the Lockheed F-104G Starhghter, Bre-
euet 1150 Atlantic anti-submarine war-
fare turboprop, and the Hawk missile.

France Orders One

Breguet 941 STOL

Paris—Breguet has received an order
from the French government for con-
struction of a single 941 short takeoff
and landing prototvpe aircraft which is
expected to fly by the end of the vear.

Vingspan of the 941 is 76 ft.; length
i5 75 ft. The prototype will be powered
by four Turbomeca Turmo turbo-
props delivering 1,170 shp. on takeoft
and maximum continuous horsepower
of 1,040.

Gross weight of the 941 will be 20
tons; pavload will be six tons. The air-
craft will ecruise at 250 mph. It uses a
boundary laver control svstem and 1s
designed to operate out of airstrips
between 600 and 1,200 ft., depending
On MIssion,

Breguet also 15 studying a pressurized
circular fuselage version, the 942, which
would carry 50 passengers in economy
configuration.

Temco Sales, Earnings

Declined in 1959

Temco Aircraft Corp. sales and nct
carnings declined in 1959, with sales
being 100,677,510 and net earnings
being 51,163,084 compared with 1958
sales of SH*].I]‘J?,S*}? and a net of
$2.555,883.

Orders backlog as of Dec. 31, 1959,
totaled 583 million compared with $108
million the same time in 1958.

Temco last week announced that it
omitted payment of a first quarter
dividend, noting funds are neceded for
weapons and space svstems  develop-
ment, capital mvestments and new
market investigations.
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Army Establishes Future Aviation Policy

By |. S. Butz, Jr.

Washington—Armiv  aviation  policy
cver the next few vears has been firmly
cskiblished along the following lines
as a result of an mtensive three-month
review ordered by Chief of Staff Gen.
Lyman Lemnitzer:
® Design competition for a new close-
support observation helicopter will be
inttiated in about 30 davs to replace
the Cessna L-19 light plane and the
Bell H-13 and Hiller H-23 helicopters
now N service,
® Development of a new tramsport air
craft for forward area movement of
troops and equipment will not be un-
dertaken until further 1mprovements
have been made in the technical state
of the art. Programs directed toward
this end probably will be undertaken in
conjunction with one or more of the
other services.
¢ Decision to develop a new high-speed
surveillance aircraft for deep penchra-
tion behind enemyv lines will not be
made until further review of the tech-
nical state of the art and operational
requirements has been made.

Armyv has rejected VTOL  aireraft
until a later time period pending more
conclusive engineering and operational
mformation indicating that these vehi-
cles can provide the most cifective
acrial means for troop use. This is n
line with a recent Air Force decision
to Hmstpnnc development of a high-
performance VTOL fighter for TAC
for at least four or five vears (AW Mar.
14, p. 29).

Army ofhcials indicate that the de-
cision to make their new close support
ohscrvation aircraft a helicopter rather
than a high speed VTOL vehicle was
based largely upon five points:

e I'ucl requirements of the V1OL was
considerably  higher than that for a
helicopter.

e More stability and control rescarch
work 15 needed before present tvpes of
VTOL aireraft will have acceptable
mancuverability, while the precision
controllability of the helicopter  has
been well proven.

e Downwash velocity of the helicopter
is much lower than that of the VTOL,
and the cffect of this in mising dust
and decbris during tactical operations 1s
still unanswered.

e Helicopter still has considerable de-
velopment potential that can be cx-
ploited within a relatively short time.

Another parameter of vital concern to
the performance of VTOL aircraft—
enging power-to-weight ratio—was not
cited by the Army as a pnmary reason
behind its choice of the helicopter.
Armv officials feel that engine perform-
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ance in this area is now adequate for
small VTOL aircraft, although improve-
ments would be welcome. They con-
tend that the present Defense Depart-
ment LI.'.‘![:IFILIHHL LngmL cludupmﬂn’r
program is providing adequate turbine
powerplints for anv VTOL aircraft de-
velopment initiated during the next
four to hve vears.

Armv I:anhu decisions began as rec-
ommendations by an ad hoc board of
10 general officers established by Gen.
Lr:mmt;u to review the status of Army
aviation and report directly to him on
the course of action that should be
followed in the 1960-1970 period (AW
Dec. 14, p. 34). Action by this board,
the Armyv Aviation Requirements Re-
view Board headed by Lt. Gen. Gordon
B. Rogers, was hased heavily Upon rec-
ommendations and state of the art
evaluations submitted by a number of
aviation and avionic idustry hrms last
Dec. 15. Armiv had requested this in-
dustry help on Dee. 1.

The bhoard reached its decisions on
schedule by Mar. 15 and Gen. Lem-
nitzer approved them almost immedi-
ately so that budget discussions with
the Defense Department could be con-
ducted on the basis of a defnite long-
range Armv aircraft development pro-
gram,

Funding requested for the program
l]}i]]r{.ﬂﬂ\. was in hne with the appro-
priations of recent vears for Army avia-
tion research and r:]ur,ln yment, which
has been approximately "'-.lﬂl'l million
to S150 million per vear.

Over-All Objective

Overall objective 1s to steadily im-
prove the Armv’s air mobility and tar-
pet acquisition ability. If this is to
Become a reality, Army officials must
persuade the Department of Defense
to provide more procurement funds
after this long-range development pro-
gram 1s approved.

Armv not only received considerable
help from industry but also consulted
extensively with the Air Foree, Nawy,
Marine Corps, National Aeronantics
and Space Administration and its own
scientific advisers in reaching its policy
decisions.

FFor this reason, Brig. Gen. Clifton T,
von Kann, director of Armv aviation,
and the other members of the ad hoc
board which formed the policy, believe
their conclusions were based on the best
available advice.

There are a number of strong dis-
senters in industry, however, who be-
lieve that prototvpe work thus far has
been successful enough to warrant a
new generation of these vehicles which
should be purchased in large enough

numbers to allow a complete operational
evaluation. They also believe that fur-
ther VI'OL progress cannot be made
until an operational evaluation has been
completed and dehnite requirements
established.

Survelllance aircraft, which appar-
entlv is the next tvpe that will come
under development by the Army, is still
awaiting the outcome of studics to de-
termine the vulnerability of winged
vehicles over an atomic battleheld and
the effectiveness, current and future, of
acrial reconnaissance svstems in target
acguisition.

Experimental data to speed these
studies 1s expected to materialize soon
after the Grumman Mohawk becomes
operational. The Mohawk will be used
to test the fire control systems of cur-
rent anti-aircraft weapons, including
the latest missiles, against high speed
vehicles operating at low altitudes.

Preliminary program already has been
completed using the Cessna T-37 and
showed prmnrll} that pilots can cffect
good visual reconnaissance while Hyving
at low levels up to 300 mph.

Development of a new h e front-line
transport probably is sev t:r'llpwlr-. awav,
since two aircraft will soon be available.
Scveral de Havilland AC-1  Canbou
three-ton pavload fxed-wing aircraft are
now undergoing service evaluation prior
to a decision on quantity procurement.
The Vertol HC-1 will soon cnter this
phase of its development. These air-
craft will substantially increase  the
Armv's front-line cargo-hauling  capa-
hilitv, and they both have considerable
growth potential so that replacements
are not anticipated for some vears.

AMC Consolidating

Contract Management

Wright-Patterson  AFB, Ohio—Air
Matericl Command plans to consoli-
date its contract management functions

into  three regions—\Wright-Patterson,
Middletown "ur Materiel Area, Pa., and

Mira Loma Air Force Station, Calif.

The threc regions, which will take
over contract nmlmgunmnl responsibili-
tics of the present eight materiel arcas,
will have iuri.-ic’lir:tim'l over all air pro-
curement districts, Air Force plant rep-
resentative offices and test site offices
within their geographical arcas.

Contract management mission of
each region will include contract sur-
veillance, production, industrial prop-
erty control, flight test, readjustment,
thh control, transportation, account-
ing and finance and legal and inspec-
tion functions relating to Air Force and
other government contracts.
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Approaches to Controlled Fusion
Detailed in Congressional Hearing

By Ford Eastman

Washington—Multiple attacks  on
plasma research problems must be con-
tinued before a successful method of
fullv achieving controlled thermonu-
clear reaction can be found, a Jomt
Congressional Subcommittee on Atomic
Energy was told last week.

Dr. Arthur E. Ruark, chief of con-
trolled thermonuclear branch, with
Atomic Energy Commission’s Division
of Research, told the subcommittee that,
while total achievements of the various
approaches have been impressive, it is
still not known which plan may prove
to be the most :-im:-::tﬁsfullj:md ultimately
lead to the development of an efficient
fusion powerplant.

Major Research

Ruark said major rtesearch is pre-
sently divided into the five following
programs aimed at  overcoming  the
crucial problems of means of confining
and stabilizing of plasma:
® Stellarators, “endless tubes” in the
shape of hollow doughnuts or figure 8s,
being used at Princeton University,
® Magnetic mirror injection, where
particles of high energy are injected into
straight magnetic bottles, used at Liver-
more Radiation Laboratory and the Oak
Ridge, Tenn., National Laboratory.

e Sclf-confinement  methods, where
strong currents are passed through the
gas, which is confined by the magnetic
field of these currents. These methods
are practiced at Los Alamos Scientific
Laboratory, Livermore, the Universite
of California at Berkeley and the Naval
Research Laboratory,

® Astron program, where currents of
very fast clectrons are emploved to con-
fine and heat the plasma, used at Liver-
maore,

e Spinning plasmas, in which both elee-
tric and magnetic ficlds are emploved.
amall efforts in this program are car-
ried on at Los Alamos Scientific Labora-
tarv and the University of California at
Berkeley.

Dr. Ruark and other leading U. S.
physicists appeared before the  Sub-
committee on Research and Develop-

Minuteman Site

Malmstrom AFB, Great Falls, Mont.,
was named last week as the support
base for the initial operational deploy-

ICBM. Three Minuteman squadrons
will be located in hardened sites in the
Malmstrom area.

ment of the Minuteman solid-propellant |
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ment headed by Rep. Melvin Price (D.-
[1l.) to report on progress being made
in the various controlled thermonuclear
reaction programs to date, all under
AEC's Project Sherwood.

Witnesses said many  “promising”
advances have been made in the F.u:%d
and that thermonuclear temperatures
probably will be realized in a “relatively
short term of vears.” Plasma tempera-
tures of about 15 million F have been
obtained, but temperatures in the area
of 50 million F are required for thermo-
nuclear ignition.

However, since temperatures required
to gencrate controlled thermonuclear
power wounld be even higher, witnesses
said development of the first fusion
powerplant probably will be from 10 to
20) vears away.

Dr. Paul W. McDaniel, acting direc-
tor of AEC's Research Division, warned
the committee that “it must not be
supposed that our scientists or those of
any other nation are likely to achieve
startling results quickly in this field of
rescarch, throngh some stroke of good
fortune.”” Instead, he smd it 15 a matter
of gradually increasing capabilities.

McDaniel told the committee the
Soviet Union also has supported a multi-
ple approach to controlled thermonu-
clear reaction problems but that the
greatest present interest apparently s
in the large magnetic mirror known as
OGRA,

He said the Soviets have advised the
U. 5. informally that they have com-
pleted a round of preliminary experi-
ments on this machine and that they
plan to increase the injection energy
and current of the entering ions.

Despite the work in other parts of
the world in this ficld, Dr. MeDaniel
saidd he believed the U. 8. continues to
hold its position of leadership.

Two U.S. thermonuclear phyvsicists
—Dr, James L. Tuck, of Los Alamos
Scientific Laboratory, and Dr. Alan C.
Kolb, of the Naval Research Laboratory,
have expressed beliefs that they already
have achieved thermonuclear reaction,
although plasma temperatures reached
were about onc-fourth those needed for
ignition.

Both men heated plasma in a shock
apparatus using a rapid rising magnetic
ficld in a mirror geometry.

Dr. Tuck said that recently, how-
cver, emphasis has shifted to another
line=high energy injection into a picket
fence magnetic system. “The experi-
ment,” he said, “is now our top priority
operation and, while proving to be a
little more complicated than was en-
vistoned in the beginning, is looking

rather hopeful . . . for the first time
in all Sherwood, in this device 1 see
faint glimmerings of a possibility  of
making a thermonuclear reactor.”

In this method, Tuck said, an mmtense
jct of plasma from a previously devel-
oped plasma gun is projected at the
axial cusp of a picket fence. The jet is
mtended to driﬁ through the magnetic
field and fll the interior of the hollow
fence and become diffused and, there-
fore, contained in the fence.

Tuck added that there is now an
“urgent need for guns that will pro-
vide a good clean jet of plasma that
already has the energy we need to pro-
duce thermonuclear reactions, and we
therefore are turning a substantial part
of our effort into understanding the
plasma gun we now have and develop-
Ing new ones.”

Cryogenic Coils

Dr. Richard F. Post, of the Lawrence
Radiation Laboratorv, told the com-
mittee that a promising step toward re-
ducing the huge power needed to gen-
erate large volumes of intense magnetic
hields appears possible through the use
of crvogenic coils. These coils are not
connected with the phenomenon  of
superconductivity, which cannot exist
in the presence of a high magnetic field.
They are wound wire made of either
very high puritv aluminum or high
purity sodium metal encapsulated in
stainless steel tubes.

The theoretical reductions in  the
power required by the coil itself
amounted to more than 1,000, Post
said, so that, when the refrigerator
power was added in, over-all gains of a

tactor of 20 or more were still pre-
dicted.

Companies Deciding
Wind Tunnel Future

Pasadena, Calif.—Decision 15 ex-
peeted around the middle of April on
the future of the transonic cooperative
wind tunnel here which is operated by
California Institute of Technology for
the five major airframe companies who
own the facility.

Due to the decline in the number of
manned aircraft designs which the tun-
nel was built to test at speeds up to
Mach 1.8, three possibilities for the
tunnel have been discussed:
® Complete closedown of the tunnel,
followed by dismantling during early
or mid-summer.
® Owners, Convair, Douglas, Lockheed,
McDonnell and North American, mav
make a gift of the tunnel to Cal Tech
and guarantee support for operation on
a reduced scale in limited research
work.
® Some company may take it over and
operate it on a reduced scale.
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ROLLWAY

i I_'l.-l' -

On turbines...in compressors...
11 h}'dl‘i‘tll]it’: units — and in a host of
other vital locations — the bearings
must deliver at eritical moments.

A high proportion of them are
solid eylindrical roller bearings . . .
very simply because they do a bet-
ter job over a longer period in less
space.

Just how a Rollway Air-Rol Bear-
ing will fit in eritical applications is
explained in the new Air-Rol Data
Book, It contains new and vital
criteria for bearing selection. A let-
ter on company stationery will
bring it to any qualified person hy
return mail, Rollway Bearing Com-
pany, Syracuse, N. Y.

COMPLETE UNE OF RADIAL AMD THRUST CYUMNDRICAL ROLLER BEARINGS

House Will Attempt to Strengthen
Mild Conflict-of-Interest Bill

Washington—House Armed Services
Committee, after nine months of study,
has in effect left the solution of the
problem of “influence peddling” by
former military officers to self-policing
bv Defense DEpﬂrtant and the force
of public opinion.

The investigating  subcommittee
headed by Rep. Edward Hebert (D.-La.)
launched its comprehensive investiga-
tion of “munitions lobby” charges to
block legislation that would have barred
defense contracts to frms that hired
high-ranking military officers within five
vears after their departure from service.
The legislation, offered as an amend-
ment to the defense budget last June by
Rep. Alfred Santangelo (D.-N. Y.), first
passed 151-to-130, but was later de-
feated 125-to-147 on assurances of the
Hebert investigation (AW July 13, p
35). And, when the mild legislation
voted by the Armed Services Com-
mittee comes to the floor for action dur-
ing the week of Apr. 4, attempts will
be made to make it more severe. House
Rules Committee last week granted an
“open rule” which will allow amend-
ments after three hours debate.

Two key actions taken by the Armed

Services Committee are the follow-
ing:
B %stahlish a “director of enrollment”
in each of the military services. Defense
firms, under the proposed legislation,
would be required to submit a lList of
all former military otheers they Empim
and their activities to the “director”
for public record. All bids for contracts
also would have to include such a list.
Penalty for failure to comply would be
suspension of contract payments. Re-
tired officers emploved by military con-
tractors also wonld be required to
register under penalty of loss of retire-
ment pav.

Objective of these provisions 15 to
give a complete and public picture of
the activities of former officers. One
committee member said: “At present,
we do not know what we are shooting

. There 15 no complete record show-
ing the extent of lobbyving at the Penta-
gon, Now we will have a record open
for daily mq]mctmn by the press and
the public.”

e Establish a Defense Department
“code of ethics,” The committee
“urgently” requested the Secrctary of

Defense to take steps to accomplish

this in its report on the legislation. The

committee said that “codes of ethical
conduct should be generated by and
from the groups to whom they are to
be applicable. These groups are pre-
sumptively in the best position to know

AVIATION WEEK, March 28, 1960

the possibilities, the needs, and the re-
quirements.”

Defense Department 15 opposed to
any type enrollment requirement for
contractors—exccutive or  public—and
wants the enrollment of former officers
with their former service considered an
executive matter. J. Vincent Burke, Jr.,
Defense  general  counsel,  told  the
committee:

“The requirement that a contractor
furnish a listing of retired officers in
his employ cach time he received o
contract would undoubtedly result in
many emplovers refusing to engage re-
tired mili itarv  officers  rather than
comply.”

The Armed Services Comnuttee
legislation also bans “selling” to Defense
Department by ofhcers for two vears
after they leave their service. The
penalty provided—loss of retirement pay
for the time during the two-vear period
thL officer is engaged in selling—is not

expected to be an eftective deterrent to
high-mﬂl-:ing ofhicers, some of whom
receive top positions with defense firms,

Ofheers with less than eight vears

active service who have at no time
served 1 procurement, maintenance or
supply are exempted from the two-year-
ban provision. The committee said it
did not think such officers could exert
effective influence with their former
SCTVICE.

There alreadv are statutes on the
books providing for loss of retirement
pav for “selling” to a former service: @
two-vear ban tor Army and Air Foree
and a lifetime ban for Navv and Marine
Corps. In addition to making the two-
vear ban uniform, the armed services
measure for the first time prohibits a
former officer of one service from selling
to another service, as well as to his own
SEIVICC.

Defense Department and the commat-
tee also are at odds as to what should
constitute “selling”—and be considered
an improper achivity for former officers.

Defense Department wants a narrow
dehnition that would include signing a
bid, proposal, or contract: negotiating a
contract, or contacting an ofhcer or
Defense Department ofhicial in connec-
tion with contract terms.

The committee in its report proposcs
an allanclusive defnition under which

“selling” would mclude anv activity
from the promotion of an idea or the
displav of a concept to the negotiation
of contract terms for hardware.

News Digest

Controlling interest of about 60%
of Britain's Eagle group of air transport
companies 15 to be acquired, following
an agreement in principle, by Cunard
Steamship Co., Ltd. BOAC simul-
tancously announced it is exploring with
Cunard wavs and means in which the
two groups might collaborate.

Woestinghouse Electric Corp. an-
nounced last week that it 15 withdrawing
from the jet engine business and plans
to return to the Navv the Kansas City,
Mo., facilities that housce the Arm's
Aviation Gas Turbine Division. West-
inghouse shares the Navv-owned Kansas
City facilities with Bendix Corp., which
occupics approximately one-third of the
floor space, and with a regional ofhce
of the Internal Revenue Serviee. Bendix
is considering expanding into at least

a portion of the plant space now oc-
cupicd by "n‘v'u.l:mghnuu: but the Navv
said late last week that no final decision
on this has vet been made.

La Guardia Airport will be provided
with a second ILS and Jp}:lrtmf:h lights
offshore of the 22 end of mstrument
Runway 4-22. Runwav 2Z2 has no ap-
proach lights now and back course ap-
proaches, with higher minimums, arc
made with aid of ILS localizer of fully-
instrumented Runwav 4. Relocation of

a ship channcl will be necessary and
project is expected to take three to five
vears,

Bell Aircraft Corp. has an option
for U.S. manufacturing nghts to the
supersonic ramjet-powered CT-41 and
subsonic turbojet CT-20 target mis-
siles developed by Nord Aviation of
I'rance.

Contract for construction of the glass
hber airframe for the Marvel STOL
aircraft  under development for the
Armyv by Mississippi State College (AW
Nov. 30, p. 59) has been let to the
Parson’s Corp., Aircraft Division, of
Traverse Citv, Mich, First set of glass
fiber, camber-changing wings and “the
shroud for the ducted propeller will be
joined to a metal fusclage and Right
tested at Mississippi State in August.

Air Force-Martin Titan was fired
5,000 mi. last week in its second full
range test. Data capsule was ejected
from the prototvpe Aveo Mark IV
operational nose cone, and the Eﬂ?'ilﬂl:‘
was recovered near Ascension Island
This was the second Titan launch made
without static testing the engines at
Atlantic Missile Range, and it indicates
there will be no more fight readiness
firings of the missile at AMR.
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AIR TRANSPORT

MATS Equipment Plan Gains Momentum

Growing support in Congress of fleet modernization
program may retard airline cargo expansion hopes.

By Robert H. Cook

Washington—Military Air Transport Service gained strong congressional
support last week for an early start on a $2 billion fleet modernization program
in airlift hearings which airlines fear may seriously retard industry plans for

m:pansiun of air cargo Dpcmtiml:-:.

Industry hopes for a greater share of MATS overseas cargo business appar-
ently were crippled in the wake of military testimony which stressed the
obsolescence of aircraft currently in both the MATS fleet and the Civil
Reserve Air Fleet before sessions of the House Armed Services Subcom-
mittee and the Senate Appropnations Subcommittee on the Armed Services.

What the industry had hoped would
be a logical sounding board on which
to campaign for additional MATS
trafhic has evolved into a major push to
grant MATS the highest priority for its
airlift needs, with the cargo pmhIle of
scheduled airlines a secondary issue.

Outcome of the frst round of testi-
mony before the two subcommittees is
a promise from Sen. A. 5. Mike
Monroney (D.-Okla.) and Rep, L.
Mendel Rivers (D.-S.C.), chairman of
the House subcommittee, of maximum
support  for  MATS  modernization
needs, with Sen. Monroney pmmi‘.ing

“to do everything humanly possible” to
give MATS $100 million for moderniza-
i:mn rather than the 550 million n-
cluded in the Fiscal 1961 budget. Rep.
Rivers said that, while he favors $100
million a vear, he will not ask for anv
specihe amount but will request that
any final modernization sum be tailored
to the number of off-the-shelt cargo
aircraft manufacturers can supply in a
vear's hime.

This apparent agreement between
Rep. Rivers, who has long advocated
revamping MATS’ obsolete aircraft
Aeet, and Sen. Monronev, who also has
recognized this need while ur%iﬂg that
the military “get out of the airline busi-
ness,” 1s a matter of serious concem to
many airlines. They fear they may be
lﬂsmg the mdustrv most influential
spokesmen in Congress.

Lone Legislation

At the same time, the mdustry also
has lost what mav have been its best
lever on MATS business and the prom-
is¢ of future devebopment of an air cargo
transport acceptable to both the mil-
tarv and commercial carriers by failing
te support Sen, Monroney's guaranteed
loan legislation  for the purchase of
cargo aircraft (AW Mar. 14, p. 25).
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RE}LEhLd bv American, Eastern, Pan
American and the I'[uﬂg T]ger Line,
the I"h][.‘rl'l[l]'l'lﬁ"ir bill 5 now a “dead
issue,” Monronev said, so that providing
the mation with .xdnqua!‘t airlift for
cargo 15 a matter of the “highest prior-
ity which can best be accomplished by
modernizing the MATS flcet. The bill,
which would provide the Civil Aero-
nautics Board with authority to guar-
antee loans of up to 385 milhion for
cargo aircraft, directed all government
departments to shift more of routine
covernment trafic to commercial car-
riers and required that aircraft sclected
for purchase with the loans meet
specifications of both the Department
of Defense and the Federal Aviation
Agency.

Exaggerated Need?

Supporters of the Monronev legisla-
tion are now concerned that failure of
the airlines generallv to support the bill
might be interpreted by Congress as an
indication that the industry as a whole
may have exaggerated its nced for a
greater share u? MATS business and its
over-all desire for a new all-cargo trans-
port.

Basic re-equipment needs of MATS,
described by MATS commander Lt.
Gen. Wilham B. Tunner, include 50

“outsize” cargo planes, such as the
Douglas C-133, 30 of which already
have been delivered to MATS.

More immediate modernization of
the flect with turbine-powered trans-
ports could be accomplished, Gen.
Tunner said, by ordering 45 Boeing
KC-135 tankers converted to cargo con-
fguration for “fast reaction” flights
(AW Mar. 21, p. 41), along with 49
cargo versions of the Dou T’I‘i DC-§,
Boeing 707 or Convair 600 15 an interim
uircnﬁ: pending the development of a

turbofan “workhorse” cargo transport
within five years. The converted tankers,
powered by Pratt & Whitney JT3D
turbofan engines and capable of landing
on runways of 6,000-to-7,000 ft., could
be delivered to MATS within 12-15
months if the funds are provided in the
Fiscal 1961 budget, Gen. Tunner
eshimated.

A total of 242 of the specially-de-
signed ““workhorse” aircraft will be
needed to meet specific Air Force
operational requirements calling for a
turbofan or turbojet-powered aircraft
with a speed of at least 440 kt. and
cargo/ range capabilities of 40,000 1b, at
4.000 naut. mi. and 20,000 1b. at a range
of 5,500 mi., Gen. Tunner said.

Delivery Time

Boeing Airplane Co. supported Tun-
ner's estimate of deliverv time on the
KC-135 “fast reaction” aircraft with a
60-70,000 1Ib. pavload and estimated
that conversion costs wounld run about
$1.5 million per airplane. Speculation
that MATS’ orders might interfere with
Strategic Air Command orders for the
tankers also was discounted by the
company, which said it is now produc-
mg aircraft at the rate of seven per
month and could easilv double its pro-
duction rate to accommodate both the
SAC and MATS orders.

The manufacturer also has offered
MATS an interim cargo version of the
Boeing 707, a 735 version powered
with turbofan engines, as an off-the-shelf

item, The aircraft would have a cargo
capacity of 100,000 1b, and could be

designed in either a swing-tail, rear or
side-loading configuration. A more re-
cent Boeing proposal would include 2
truckbed height loading feature.
MATS testimony also has succeeded

in touching off a flurry of new proposals
for both interim and workhorse air-
craft.

Swept Wing Plan

Lockheed Aircraft Co. has presented
plans for a swept wing, turbofan ver-
sion of the Super Hercules designated
the GL 20742 designed to meet
MATS' specific  operational require-
ments. Essentially, the new design is a
280 in. stretchout of the C-1308B carao
transport and includes truckbed hr:lrrht
ooring. Estimated price for the Lock-
heed transport was sct at $4.9 million
if it was ordered in quantity.

Convair Division of General Dynam-
ics Corp. also is prepared to submit a
basically new design for MATS work-
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horse designated the Convair 105. The
swept wing aircraft is about the size of
the Model 600 transport and would be
powered by four Pratt & Whitney or
General Electric turbofan engines. It
would include low bed loading and
would exceed the specific operational
requirements set forth by the nulitary,
the company sad.

Douglas Aircraft Co. previously sub-
mitted designs for a cargo version of
the DC-§ in a swing-tail conversion with
]75 powerplants and recently offered
M. "LTS a second version with a stretched
fusclage powered by Pratt & Whitney
I57 turbofan engines. The later design
also incorporates a complete cargo han-
dling system involving computers and
conveyors. Delivery time on the first
model was estimated by the manufac-
turer at between 20 and 24 months.

Designs Discussed

While final selection of the MATS
aircraft may later be influenced by tes-

timony from government agencies and
airlines, Gen, Tunner and Sen. Mon-
roncy both succeeded in verbally sifting
the proposed designs.

Criticizing MATS' present high oper-
ational cost cargo transports as con-
taining a “lot of built-in headwind"” so
that “no commercial operator in his
right mind” could afford to operate
them, Sen. Monroney later told Avia-
110N WEEK he doesn’t agree with Tun-
ner's mggc:tinn of ordering KC-155
cargo conversions because they would
be too costly for a five-vear-old-plane.

Sen. Monronev feels “beefed up”
cargo versions of the present Bocing
707, Douglas DC-8 or Convair 600
might be a better choice, even though
thev lack many of the requirements
sought by MATS, while the turboprop
Lockheed Super Hercules is one of the
only off-the-shelf aircraft available to
meet MATS needs.

Gen, Tunner conceded that cither
the Canadair CL-44D swingtail cargo
transport or the Super Hercules could
satisfvy MATS spﬂmﬁmhnnq for both
speed and capacity as a “fast reaction”
aircraft, with the main problem being
one of deliverv time and cost as com-
pared with KC-135 conversions.

Bevond the matter of flight hard-
ware, MATS told the subcommittees it
is secking legislation to place all man-
agement, grmmcl maintenance and flight
crew members of the Civil Reserve s'ur
Fleet under its command in time of
emergency. MATS said it wants to re-
tain the present methods of bidding
contracts with the airlines and can
expect to offer the carriers more bnsi-
ness only when the airlines are cqmppﬂd
with transports capable of carrying out
its long-range missions.

Airline reaction to the MATS pre-
sentation has been a mixture of be-
wilderment and anger tempered with
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some optimism, since the White
House, Department of Commerce and
Defense  Department  have  clearly
spelled out the need for more MATS
traffic to be handled by the industry.

Government agencies, including the
Federal Aviation Agency and the Civil
Acronantics Board, and the airline in-
dustry are scheduled to appear before
the Senate and House subcommittees in
the MATS airlift hearings while the
Air Foree 1s expected to submit a re-
port to the Department of Defense on
recommendations  to  implement  the
MATS program approved by President
Eisenhower (AW Feb. 15, p. 36).

The carners take issue with MATS
contentions that it needs a fleet of 337
modern aircraft operating at a five-hour
daily utilization rate, prmﬂnh to mr:r:t
its training needs for any “hard-core”
operations it might be called upon to
undertake in support of an initial Stra-
tegic Air Command wartime mission.
Contending that MATS is ignoring
both White House and Defense De-
partment directives that it cut back its
commercial type aithft, the airlines sav
that, while MATS has definite respon-
sibilities requiring extensive training and
equipment, it is attempting to justify
its total air flect needs by saving that
all of the flight equipment is needed
for emergency purposes.

Grand Slam

Recent staging of the MATS airhift
of 21,000 troops to Puerto Rico in the
Grand Slam experiment was considered
by many airlines as an intentional pro-
motion designed to demonstrate MATS
logistics problems and thus gain con-
gressional support for modern flight
equipment.

Results of the test drew mixed reac-
tions. Lt. Gen. Mark E. Bradley, Jr.
USAF deputy chicf of staff-matericl
told the Senate subcommittee that the
m:pl:rimcnt was “very snceessful” and
a “very fine tribute” to MATS. Sen.
Stuart Svmington (D.-Mao.) termed the
L‘I-.t'l'{'_‘l‘-.-L a definite demonstration of the

“great deficiency of airlift which will be
n,qmn:d to fight the tvpe of war which
is highly more probable than the proba-
bilitv of a nuclear conflagration.”

MATS insistence on retaining  its
present method of awarding contracts
to the low bidder also has drawn the
fire of the airlines, which point out that
it too often results in heavy hnancial
losses and instability among carners
that are tempted to enter bids too low
to cover their expenses. The recent De-
partment of Commerce transportation
study (AW Mar. 21, p. 42) also called
for a change in military bidding practice
on airlift contracts, they point out,

Sen. Monroney backs this airline
stand, as does Rep. Rivers. Monroney
scores the MATS bidding process as a
“type of rotating bankruptey” in which

the military sends bid invitations to a
legion of carriers, many of which own
no aircraft but use leased transports.
He 15 pressing for an agreement which
will permit the award of contracts on
a common carriage rate basis set by the
Civil Aeronautics Board.

Such a policy was proposed to USAF
several months ago by Northwest, Pan
American, TWA and Seaboard & West-
ern Airlines and is understood to be
awaiting a fnal report of the Reed
Committee, now studving changes n
MATS policy for the Air Force. The
committec was created to advise on the
best mecthods of implementing the
policy guidelines approved by the Presi-
dent in the recent report, “The Role of
MATS m Peace and War.”

Contract Bidding

Rep. Rivers also supports Monroney's
views on contract bidding and adds that
he favors passage of a bill that would
favor contracts lasting hve vears to per-
mit the airlines to amortize the cost of
new cargo transports.

National Airlimes made a move 1n
this direction last week when it offered
to purchase five Lockheed C-150B
freighters at a cost of $14 million if the
Air Materiel Command awarded it a
coast-to-coast Logair contract for a pe-
riod of one vear with a guaranteed hve
vear renewal. The airline noted that it
had worked out the details with Lock-
heed officials and made the ofter
answer to the government’s need for
expanded military air cargo service.

In further action affecting contract
awards to the airlines, Sen. Vance
Hartke (D.-Ind) has introduced a bill
that would permit the awarding of
MATS contracts only to certificated air
carriers included in the Federal Aviation
Act and regulated by the Civil Aero-
nautics Board. The CAB- supported bill
is aimed primarilv at Part 45 operators
subject only to FAA safety performance
requirements. Board :tm.ml'.u:n contend
that frecedom of these carriers from
regulatory powers under which certifi-
cated carriers must operate gives them
a decided competitive advantage allow
ing them to offer lower rates.

Mohawk Suspends

Service Over Strike

Utica, N. Y.=Mohawk Airlines’ oper-
ations were still shut down last weck
following a brief strike by its 63
stewardesses. The airline’s manage-
ment mt:p::mla:,d all service Mar, 15
after pilots refused to cross the
stewnrdess picket lines.

As of last Wednesday, Mohawk’s
management was holding to its position
that no negotiations or mediation meet-
ings would be held until an agreement
was signed.
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Intensive Electra Test Program Planned

By L. L. Doty

Washington—Series of intensive flight
and static test programs on the Lock-
heed Electra turboprop transport was
begun last week, with the strong possi-
bility that new performance restrictions
will be placed on the aircraft by the
Federal Aviation Agency,

The wide-scale test program, to be
conducted by FAA, Northwest Airlines,
Lockheed Aircraft Corp. and National
Aeronautics and Space Administration,
followed an FAA order limiting cruising
speeds on the Electra. The order, im-
posed 72 hr. after the crash of a North-
west Electra near Tell City, Ind,, was
1ssued because of a marked similanty
between the circumstances of that acci-
dent and the still unsolved midair dis-
integration of a Braniff Airways’ Electra
near Buffalo, Tex. on Sept. 29 (AW
Oct. 5, p. 28).

Steps I:wing taken include:

e Northwest Airlines has taken back
three Boeing 377 Stratocruisers origi-
nally traded to Lockheed for its fleet
of Electras. A Northwest Electra, with
approximately the same flight time as
the stricken aircraft, has been sent to
Lockheed for tlmmugh structural analy-
sis. The Stratocruisers will be used to
fill schedule gaps expected to result
from Northwest's new accelerated in-
spection, maintenance and overhaul pro-
cedures on the Electra, plus the loss of
the Tell City aircraft and the one sent
to Lockheed.

e New performance restrictions on top
of the cruising speed limitations can be
expected. Representatives of seven air-
lines operating Electras met last week
with FAA Administrator E. R. Quesada
and Lockheed officials in analytical dis-
cussions of the airplane. The next day,
Quesada met with Lockheed officials
behind closed doors to determine what

action should be taken,
e Lockheed will conduct a re-evaluation

program on all theoretical data on the
aircraft. NASA will undertake struc-
tural studies, and FAA will direct ex-
tensive flight and static tests to give
the Electra one of the most detailed
shakedown analvses undergone by any
airplane.

No overt move had been made as of
late last week to ground the Electra, but
it was conceded that such drastic action
could occur if the results of the Civil
Acronautics Board investigations of the
two accidents appear to “warrant such
a step.

The speed restriction was set n
Mar, 20 telegrams sent by Quesada to
the presidents of airlines operating Elec-
tras in the U.S. effective immediately
upon receipt of the telegram. It estab-
lished a 275 kt. calibrated airspeed, or
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Mach .55, as the maximum normal
operating speed. Former normal oper-
ating speed was 324 kt.

During the week, the speed limit
Wils h.mng only a shght effect upon
airline operations, and there were no
immediate plans by the seven domestic
operators of E lectra fleets to undertake
major schedule revisions as a result of
the order. Most carriers said the lower
speeds would add about five minutes to
cach hour of fight, although North-
west estimated that no more than two
minutes would be added to each hour
of scheduled operations.

American said that its flight sched-
ules would remain in effect without
change. Western admitted that the
speed restrictions would add about 17
min, to its Los Angeles-Minneapolis/St.
Paul schedules but added that the addi-
tional change of speeds would have no
noticeable  effect upon  shorter-haul
routes such as Los Angeles-San Fran-
cisco.

Carriers operating the Electra on
domestic routes are American, Braniff,
Fastern, National, Northwest, Western
and Pacific Southwest, a California
intra-state operator. The rule on speeds
does not apply to foreign carriers operat-
ing the Electra.

The speed order was instituted on
suspicion that a structual failure near
the wing root due to clear air turbu-
lence may have been the cause of the
two accidents. The lower speed would
lessen the eftect of such turbulence on
the structure of the Electra's wings, an
IF'AA spokesman said.

Meanwhile, Civil Aeronautics Board
investigators at the scene of the aca-
dent were in the dark late last week as
to the cause of either the Northwest
or Braniff accidents, although ecarly
investigation of the Northwest crash
pointed-up some close similarities be-
tween the two. Both planes disinte-
erated in the air and both planes appar-

ently lost wings prior to the midair
breakup.

There were these differences, how-
ever. The Northwest fuselage plunged
in a dive at such speed and with such
a ground impact that it gouged out a
crater in the earth approximately 25 ft.
in diameter and 40 ft. deep where it
exploded and burned for several days.

The Braniff fusclage, however, fol-
lowed a flight trajectory after losing its
wings that caused it to scatter com-
ponents and parts along its proposed
flight path. Pieces of the plane were
found as far as 13,900 ft. from the site
of the maimn wreckage.

Both wings of the Braniff plane
failed in-flight, although the left wing
apparently was the first to fail, II: broke
at the inboard third of the No. 2 tank
whereas the right wing failed u::.t in-
board of the No. 4 nacelle. Em the
Northwest plane, the night wing failed
between the fuselage and the mboard
nacelle. Most of the left wing remaimned
intact, There was evidence of fire on
the left wing inboard portion of the
Braniff plane. There was some burning
of the wing of the other plane at the
break point.

CAB investigators agree that the clue
to the cause of the Northwest accident
probably lies in the study of the wing
root in the fusclage now deeply em-
bedded in soggy earth. In addition to
the physical difficulties involved in
reaching this area of the airplane for
study, Indiana state health authorities
last week were threatening to scal the
crater for health protection of the sur-
rounding area even before the investiga-
tion was completed.

Unless this section of the fuselage
can be reached, Board investigators feel
that chances are strong that the North-

west accident may go unsolved. And,
even if it is reached, possibilitics are

slim that enough of the section can be
recovered to complete a partial mockup

N

Branift June 15, 1959 157,616
Northwest Sept. 8, 1959 127 483
Western Aug. 1, 1959 118,282

Miles Passenger Fuels

Carrier Date Seat
Inaugurated

Offered

(000)
Operated

American Jan. 24, 1939 656,566
Fastern Jan, 21, 1959 1,633,253
National Apr. 26, 1959 229,943

1959 Electra Performance Record
On Domestic Trunklines

Revenue  Aircraft Total Revenue

Aircraft Hr. per
Miles Issued Miles  Aircraft

Operated  (Gal.) per Diay
(000

516,293 23.772.954 10,189,950 5:20
919,182 56,985,084 25,187,733 6:26
3.278.316 6:47
5,371,072 B:55
2,017,491 6:55
1,974,263 7:49

128,719 7,586,281
§9.031 9,708,535
87,647 4,060,927
88,517 4,265,447
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(AW Feb. 15, p. 35).

schedules presumably will be resumed.

Some pressure reportedly had been brought to bear by the Japanese government
to restrict Pan American’s jet operations during the period when JAL is still operating
piston-engine equipment on the Pacific. The possible jet lease therefore may have

diplomatic overtones.

Japan Air Lines previously had negotiated with Continental Air Lines for lease
7, p- 43), but no agreement was reached.

of a Boeing jet transport (AW Aug. 1

JAL Plans Jet Fleet Expansion

New York—Japan Air Lines plans to expand its jet transport fleet with three Con-
vair 680s at a basic price of 53.9 million each. At the same time, Aviation Week
has learmmed that JAL is negotiating the possible lease of a Boeing 707-320 from Pan
American World Airways to enter the Pacific jet competition before the Japanese
carrier's own Douglas DC-8 equipment is delivered.

Delivery of the three 880s is expected in May or June of next year.
scheduled for JAL's Southeast Asia routes and routes to Europe, with service to
begin in early summer, 1961, Powerplants are General Electric CJ805-3B turbojets.

The order requires Japanese government permission, which JAL was secking last
week. The airline’s decision for the 880 followed a recent report by an engineering
team that has been studying medium-range jet equipment for the carrier's needs

They are

Pan American will not discuss details of the proposed lease agreement, but it is
understood to involve a limited time period, probably only through this year. JAL
expects to begin DC-8 transpacific service in Angust.

Pan American was operating some nonstop scheduled eastbound flights in its
Tokyo-West Coast services, but has suspended these. Japan Air Lines and Pan
American both stop at Honolulu. Later, when both carriers have jets, nonstop

of the fuselage of the airplane.

In the Bramiff accident, CAB in-
vestigators recognized that a mockup
of certain airframe arcas was essential
to the mvestigation and, consequently,
most of the aircraft structure was ship-
ped to a warchouse mn Dallas for the
mockup studies. Such parts as wiring
bundles, interior furmshing and trnm
were buried at the scene.

Parts were recovered by searching the
area with troops from Ft. Hood, ]'L“\
in a line patrol over the land where
parts and components fell.

Facts Qutlined

Here are the facts the Civil Acro-
nautics Board investigation of the
Braniff accident has produced thus far:
e Aircraft broke up in flight, distribut-
ing components approximately along its
flight path.
¢ One part, a picce of tubing from the
left hydraulic heat exchanger, was
found 13,900 ft. upstrcam from the
main wreck: age. Proceeding from the
tubing to the site of the main wreckage,
these major components were found:
No. 1 propeller and gear box, left wing,
No. 4 powerplant, left outboard stabi-
lizer, right outboard stabilizer and right
outboard wing. Main wreckage con-
sisted of fusrﬁnge, tail, inboard nght
wing and No. 3 powerplant.
® Two impact craters and the wide dis-
tribution of fuselage panels at the main
site indicated an in-flight breakup of
the fuselage, although this apparently
occurred at a very low altitude. Com-
plete demolition at the two craters gave
evidence of heavy impact forces, there-
fore high speed.
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e Inflight fire was confined to the ex-
treme inboard portion of the left wing,
causing heat damage to windows on
the left side rear of the trailing edge
and smoking the left rear fuselage.
e No. 2 fuel tank showed no indications
of internal pressure or explosion, and
the planking fragments were burmed or
smoked i a random pattern.
e Left inboard leading edge, the lower
th]qng and rear spar showed that the
cft wing failed at the inboard third
of the No. 2 tank in upward bending
and nose-up torsion. The relatively small
fragments of the upper planking in-
dicated a strong probabilitv that the
left wing failed during a high positive
load.
® Right wing failed in flight just in-
board of the No. 4 nacelle in a combi-
nation of nose-down torsion and drag
loads, Other right wing damage was
confined to ground impact.
® Left stabilizer leading cdge arca was
sertously damaged by wing plank ma-
tenal prior to stabilizer failure.
e Right stabilizer failed as a result of
a hecavy object passing through the
front spar and the box ribs.
e Vertical rudder and tail cone were
subjected to no in-flight damage, with
the exception of light impact marks on
the fin leading edge.
¢ Only ground fires occurred at the left
wing and the No. 4 pow erplant sites.
Meanwhile, the Navy is maintaining
close haison with the FAA m its n-
vestigation of the Electra crashes, ac-
cording to Vice Adm. Robert Pine,
deputy chief of naval operations for air.
The P3V, a military adaptation of the
Electra for anti-submarine patrol duty,

is in the Navy's procurement program,
and Pine has said that the results of
the IFAA investigation !.l,ill determine
whether the Navy will “beefup or
terminate” the P3V program.

The Navy called for heavier structural
material and thicker sections i the
P3Vs, but the Navy emphasized that
u.trr.ngthr:nmg of the aircraft was under-
taken only because of the additional
stress the aircraft are subjected to in
military mancuvers.

The Lockheed Electra has undergone
some  difficult  shakedown problems
since it was fArst  introduced into
scheduled service by Eastern Air Lines
Jan. 12, 1959 (AW Jan. 19, 1959, p.
38).

During the spring, excessive vibra-
tion resulted in a modification calling
for a change in the engine thrustline
from its former position of one de-
gre¢ nose down below the fuselage ref-
erence line to a tilt-up position of two
degrees above (AW May 4, p. 47).

During the summer, Eastern experi-
enced wing skin cracks on seven Elec-
tras and Western on one Electra. It was
determined that the cracks were caunsed
by tension loads in the skin resulting
from vertical loads on the landing gear
being transmitted to the wing skin, Skin
cracks on a Lockheed test Electra re-
sulted from an excessively hard landing
which was caused by the throttle be-
ing inadvertently moved into the Beta
range while the airplane was still air-
borme and making a maximum rate of
descent landing.

skin cracks were eliminated through
the installation of a chord-wise reinfore-
ing strap approximately 4 in. wide and
47 in. long over the nb fore and aft
of the point where the cracks occur.
There have been no reports of skin
cracks since.

Braniff Files Suit
Against Curtiss-Wright

New York—Bramff Airways last week
filed a 53,750,000 ncghgence suit
against Curtiss-Wright in a federal dis-
trict court here on charges that the
manufacturer had failed to use reason-
able care in the design and selection of
material in an engine powering a
Douglas DC-7 which crashed near the
Miami airport on Mar, 25, 1955 (AW
Jan. 26, 1959, p. 40).

Braniff charged that, before the
crash, the plane’s No. 3 engine caught
fire because of this negligence. The suit
contends that, prior to the crash,
Curtiss-Wright “had become aware of
certain defects in the manufacture, de-
sign and construction of engines of the
same type as No. 3, but negligently
failed to notify Braniff of such defects
and as a result, these defects con-

tributed to the crash.”
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3,000 POUNDS THRUST —> 436 POUNDS WEIGHT — %

'“'l-..,__n__ ———

-B-E- and-only 63" long!

New Pratt & Whitney Aircraft JT12 jet engine is built around proven design concepts
for high thrust to weight ratio, ruggedness, reliability and low maintenance.

The JT12 delivers heavyweight thrust in comparison to the light weight of the
engine itself. At maximum cruising speed the thrust specific fuel consumption is
only .890. A new jet engine designed on a proven principle, the JT12 is an
axial-flow, medium-pressure-ratio turbojet. Behind the JT12 stands all the research,
manufacturing and testing facilities that produced the renowned Pratt & Whitney
Aireraft J-57 and J-75 designs—the new standards of aircraft engine reliability in
commercial jet transportation. Because of the sound basic design of the JT12 and its

relatively simple construction, it’s an outstandingly reliable and easily maintained engine.

The JT12 now powers such aireraft as the Lockheed JetStar transport, the North
Ameriean Sabreliner and the Canadair CL-41 military trainers, and two U. S. Army
drones. Today, the JT12 is establishing new flight performance records of its own.

PRATT & WHITNEY AIRCRAFT

East Hartford, Connecticut
A DIVISION OF UNITED AIRCRAFT CORPORATION

Dallas-Ft. Worth Airline Pilots
Criticize Love Field Facilities

Dallas, Tex.—Members of  Airline
Pilots Assn. councils operating i the

Dallas-F't. Worth area last week sup-
ported a letter signed by “900 ALPA
pilots residing in the Dallas-Ft. Worth
arca” who strongly criticized approach
and landing facilities at Love lplr:l-:l

Main target of attack in the letter
wis lack of a “Configuration A" center-
line approach lighting system (see p.
108} on Love Field's 7.750-ft. instru-
ment runway. Pilots termed as “ndicu-
lous” the fact that “today at Love Field
we are still operating with the anti-
quated left row approach lights, 2,700
ft. in length,” and term as “fortunate”
that they have as an all-weather alter-
native Amon Carter Field, midway be-
tween Dallas and Ft, Worth.

ﬁccnrditl;% to airline pilots, Dallas
aviation ofhcials responding to queries
about the letter have been intimating
that it did not represent a majority
opmmion of ALPA membership in this
arcd.

In rebuttal, members of councils
representing airlines operating in  this
area quickly approved resolutions indi-
cating that views expressed in the let-
ter were backed by rank and hle opinion.

A survey of pllnts in the area also
indicated that they plan to keep the
issue alive, The letter also was sent to
FAA Administrator Elwood P. Quesada,
Sens., A. S. (Mike) Monroney and Lyn-
don Johnson, and L. C. Elliott, FAA
regional administrator, ALPA President
C. N. Sayen and other partics,

Safety Improvement

The airline pilots’ letter notes that
they do not consider Love I'icld as un-
safe, but that operational safety could
be greatly improved. It points out that
airline pilots, awarc of Love Field's fa-
cilities, simply proceed to an alternate
field, usually Amon Carter, when ceil-
ing and visibility mnd:tmna o below
the minimums allowed by the “anti-
quated approach light famhtms

American Airlines has a 300-ft. and
threc-quarter-mile company minimum
for the Boeing 707 jet transport on
straight-in approach to Amon Carter,
a 400-ft. and one-mile minimum for
Love Field. Amon Carter's instrument
runway contains a standard centerline
high intensity system with stmbuscﬂglc
fashing hghts and pﬂmt nnrl.mgs or
runway visual range permitting landings
with 2,600-ft. forward v isibility, with no
requirement on cloud height above the
ground.

So far, since the start of the 707 serv-
ice into Dallas last summer, approxi-
mately a dozen landings have been made
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into Amon Carter instead of the original
destination, Love Field, in addition to
several diversions to El Paso or Tulsa,
Okla., when Love and/or Amon Carter
air ficlds were considered below mini-
MmMums.

Another main contention of pilots is
that thev have been unsuccessful in es-
hlﬂiuhing a pattern of discussing what
thev call “mutual problems” in airport
upcmhnm and future planning, point-
ing out that they have not been ap
proached or asked what thev consider
adequate mimimum requirements. Dal-
las aviation ofhcials quenied apparently
feel that these problems are properly
handled only with airline airport engi-
neers and quahhed Federal Awviation
Agency personnel.

Airport Relations

Pilots note that they enjov consider-
ablv more favorable relations with the
manager of Amon Carter Field and
quote a letter written them in 1953
which asked advice directly any time
they saw anything on that field which
thev felt could stand correction to im-
prove safety conditions. 'The letter
pointed out that pilots “are better
qualified than anvone else that 1 know
to keep us advised on what should be
done to make vour I1n-:]mg1: and take-
offs better and safer.”

Dallas aviation ofhcials noted that
they will ask the FAA to approve a
plan for a so-called “short system” of
centerline hghtmg* which envisages re-
placing the carrent 2,700-ft. left row
approach lights. This would fall some
500 ft. short of a standard “Configura-
tion A,” but Dallas officials point out
that the standard configuration would
require condemning some dwellings in
line with the current lighting system
and say that they are reluctant to exer-
cise the right of eminent domain to
oust the property owners until all
avenues of solving the problem have
been ascertained.

Indications are that obtaining ap-
proval for such a non-standard system
would be dim; the airport has been
turned down previously on such a plan.
Also, pilots here oppose any deviation
from the standard concept.

Shorter Runway

Pilots also are critical of the fact that
Love Field's mstrument runway is some
800 ft. shorter than Amon Carter’s and
point out that a new parallel runway,
approximately 8,000 ft. long, planned
for installation at Love Field next sum-
mer, also falls short of the standard
mimmmum length. “We beg of you,

however, to bring the existing instru-
ment runway up to minimum national
standards, before building another run-
way that will also not meet the require-
ments for all modern facilities,” the
pilots’ letter states.

Not Critical Factor

In rebuttal, Dallas officials contend
that experience indicates that  the
length of the instrument runway has
not been a critical factor on the com-
saratively short-haul Dallas-New York,
dallas-Chicago and Dallas-Los Angeles
and San Francisco jet services because
the airplanes are operating considerably
below takeoff weights required for the
longer New York-West Coast and trans-
atlantic flights. They also feel that tech-
nical improvements, such as additional
power slated for American’s fleet of
707s and advent of the lighter Boeing
720, will make runway extensions un-
NECessary.

That this does not match up with
FAA thinking is indicated in that
agency's recent refusal to approve a
52.8 million grant to Love E*mla:l for
construction of the parallel runway.
Among the reasons are that the agency
felt that its length did not meet its
requircments on the ultimate indicated
need for this location. Local Dallas
supporters claim that thev will, if neces-
sary, proceed with bm]dmg the new
runway with money raised by revenue
bonds supported entirely by airport
income,

TAI Will Lease DC-8s
For New Pacific Routes

Paris—TAIl, privatelv-owned French
airline, will lease two Douglas DC-8 tur-
bojet transports from another private
French carner, UAT, to begin jet serv-
ill' between Paris and New Caledoma in
ulv.

TAI is receiving the first of three
DC-8s it has on order in June, with the
halance scheduled for :ﬂ.i:ln ery in May,
1961. However, TAI is rﬂntmg the
UAT DC-8s so that it can begin service
on its newly awarded route through
Sydney to New Caledonia from Paris
IE;&V Mar. 7, p. 344) as soon as possi-

e.

The jet service will be extended to
‘T'ahiti, Honolulu and Los Angeles from
New Caledonia when the Tahiti airport
15 completed, probably sometime this
fall.

In the meantime, DC-7s will serve
the New Caledonia-Los Angeles seg-
ment of the route.

UAT reportedly has decided the
DC-8 does not At its Franco-African
route pattern but, beyond the TAI
rental agreement, it has made no an-
nouncement as to the disposition of
the two aircraft.
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JET LINER COMFC
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...made possible with flexible and rigid stafoam

To ecreate home-like comfort at 30,000 feet manufacturers of today's jet
passenger liners faced countless new challenges — and solved them in an
amazing number of cases with versatile STAFOAM urethane. Whether
used for insulating, bonding, padding, or sealing, for transparent windows
or foamy chair cushions, the plus-properties of STAFOAM provide the
superior service essential to Space Age materials, You, too, will find a new
dimension of material technology in miraculous STAFOAM, Take yvour
next product problem to the Freedlander R & D Laboratories, American
Latex Products Corp., or its branches.

Stafoam applications:

1. INSULATION OF GALLEY FOOD CHAMBERS 2. WALL PANELING THROUGH-
ouUT SHIP 3. POLYRUBBER DOOR GASKETS 4. FOAM CORE IN DOORS
5. WINDOW GASKETS 6. SEAT CUSHIONING (HARDMAN DIVISION) 7. FLOOR
MATS 8. CARPET UNDERLAY 5. [UGGAGE RACK SHOCK PADDING 10. FOOT
RESTS 11. POLYPOT WINDOW “GLASS" 12. STABOND ADHESIVES FASTEN
METAL GALLEY AND SEAT COMPONENTS

stafoam.

made by AMERICAN LATEX PRODUCTS CORPORATION, Hawthorne, Calif.
and the parent company, THE DAYTON RUBBER COMPANY, Dayton, Ohio

Meweslt jet aircrafl use stronger-but-lighter STAFOAM in many
forms to provide passenger comfort and protection.

AMERICAN LATEX BRANCHES : SAN FRANCISCO,
42 Gough St.; SEATTLE, 2231 5th Ave.; DALLAS, 1300
Crampton St; HOUSTON, 401 Velasco; OMAHA, 3304
N. 48th Ave,

HEADQUARTERS FOR NEW IDEAS
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STAFOAM RIGID

Thermal insulation
Acoustic dampening
Foam cora construction
Halmets and liners
Packaging & flotation

STAFOAM FLEXIBLE

Aircraft & conveyance saating
Commercial cushioning

Shock padding (high hysterisis)
Clothing insulation & liners

Air & liguid filtering

POLYRUBBER

Personnel shock padding
Instrument & motor mounts
Elastomer coupling

Dieygen hose and masks
Window and hatch gasketing

POLYPOT

Instrument potting
Crysial clear windows & mirls,
Control knobs & accessaries

Electronic encasing
Applicable hardware

DAYCOLLAN

Gear, roller bearings, O rings
Instrument & control knobs
Instrument scope boots
Airless wheels & tires
Applicable hardware

Airline Traffic—January, 1960

* Mot available.

Revenue
Revenue Passenger Load U. 5 Mail
Passengers Miles Factor Ton-Miles
(000) T
DOMESTIC TRUNK
American. .. .., . .. 655,132 508,492 &7 .0 1,931,318
Brani®. . . .......... - 175,032 81,2064 55.2 329,633
Capital. ... .. i 273,626 118,590 | 52.0 445, 944
Continental . . .. ... .. ...., 111,755 | 78,058 55.0 172,118
ENIIE - o b S R 267,572 | 148,884 59 2 397,571
T T S 498,054 390,822 51.17 1,120,940
Natfonmal...........c.00004, 145,513 103,834 57.1 333,842
Northeast. .. . . ............ 103,758 50,464 51.91 121,034
Narthwast. . ...cooc00 044 158,984 125,301 56.8 388, 586
Trans World. . .. .......... 403,702 348,085 | 65.3 1,683,716
11T T e e 323,347 a52,187 63 6 2,174,532
R . o ) e Rt e 157,441 87,261 62.7 326,701
INTERNATIONAL
American. .. . 10,819 11,515 69.0 6,451
Brani®. . ... . ............ 3,809 7,127 42.3 21,431
Caribbean AMantic. ...... .. 31,902 2,273 55.6 1,901
|+ T 2,858 3,996 44.2 &, 603
T R R A 35,245 52,784 49 .03 77,240
Mackey. . ... .... 10,542 1,948 45.4 | ..., b
Matienal, ,............... : 4,773 3,720 | 53.8 4,218
Northwest . .. . ........ ... 14,971 24 744 | 42.9 1,188,330
Pan American
R e R B 1,767 1,937 | 41.5 32,839
Atlantic. . .. 82,480 121,052 61.7 1,233,170
Lotin America. . ......... 116,715 138,125 &4 .8 428,093
PEEE.  cn ccdmaansnd 29.412 102,760 &7 .4 1,527 179
Ponogre. ... ..occenmarsis 10,29 15,2467 58. 8 71,453
LT N sl R e S : o
Trans Caribbean®....... ., . oy en || &b g it .
Trans Weorld. . . . ........ 3 15,492 44,683 49 B 971,741
United. . ... .... 6,011 14,9460 61.8 | 127,828
Western. . ......... 5,520 8,583 | 78.6 &, 848
LOCAL SERVICE
Allegheny . . ... ... . .... 34,394 6,129 39.0 10,705
BORBNER. + v barsiessssss 19,813 5,009 3.9 8,126
MR e e 11,728 2,414 36 5 6,372
Frontier_ . ... 25,032 6,636 36.0 23,700
Lake Central . .. ........... 16,515 2,590 35.6 5.73
Mohawk. ... ....coc0innnea 42,308 8,283 43.3 12,804
North Central. . . .......... 70,817 12,536 40 . 68 34,97
3 35,820 6,344 9.0 13,123
T T A I e e e 36,3510 8,440 44 2 13,422
Piedment, . .. ........ iy 30,924 6,748 9.6 10,019
Southern. . . ............. 21,341 3,893 33.7 11,878
Trans=-Texas, .. ... .0 22.271 5,343 35 1 17,420
West Coast™ . ., . ... ; T AR ) [T ) TR o
HAWAIIAN
e gy S ey 26,515 4,276 | 60.9 2,243
Hawaiian. . .. . ; 41,727 8,478 63 9 11,694
CARGO LINES
P e o T T T
Aerovias Sud Americana. . . SRR | (PR e
Flying Tiger. ... ... ....... 5,296 27,570 | 100.0 49,923
Riddle
Dome:fie. . .. ....co0nun. satt i Al Gt e 2. 354
OVErERaE. . ... oo ivnnass e e i joponpe gl 7,104 | |
Seaboard & Western. .. .. 2,067 8,086 | 100.0 455,882 |
Slick. 1,274 4,717 | 70.48 =
HELICOPTER LIMNES .
Chicago Helicopter . . .... 19,239 330 | 53.0 1,014
Los Angeles Airways. . . . ., 2,921 102 31.6 4,377
New York Airways ?.524 199 42 9 1,362
ALASKA LINES
Alaska Airlines . 9,355 Q. 248 60 3 54,591
Alaske Coastal 2,507 207 | 55.0 3,771
Cordava. ;. ioveniseioss 1,143 212 35.1 2,825
| T Al 3,513 229 53.3 1,763
Morthern Consolidated . . . . . 1,154 3158 3.7 30,174
Pacific Northern. .. . ....... 4,803 4,289 35,1 79,606
Reeve Aleutian. ... . . 07 B9& | 27.0 40,752
Wien Alaska. 1,355 392 24.9 31,906

Compiled by AVIATION WEEK from Airline Reports to the Civil Aeronautics Boord,

To
Expross Freight Tatal Revenue to
Ten-Miles Ton-Miles Revenue Available
Ton-Miles Ton-Miles
Y96, 102 8,250,836 e0,043,782 57 9
171,475 531,208 8,816,413 48.9
234,435 368,252 12,425,889 47 0
123,304 298,714 8,708,572 42.7
277 692 1,174,047 16,194, 167 49 3
13,9463 1,483,073 40,843,073 40 .93
77,355 576,046 | 11,073,533 46 0
35,885 170,109 5,197,049 44 75
281,290 1,401,223 14,319,534 50.3
787,996 | 2,844,892 | 40,580,669 55.8
7B5, 485 5,234,458 42,028,827 56.5
98,259 291,188 9,078,540 54 8
230 153,518 1,351,396 67 .9
110, 654 904,278 8.7
.......... 4,264 248,075 61.0
......... 40,833 486,455 42 .3
o 133,811 5,599,055 47 73
232 4,272 214, 856 45.3 |
&04 11,112 409, 161 45 9
18,041 758,409 4,585,525 47 .8
101,418 561,449 41.1
__________ 3,064,747 17,043,232 54 &6
.......... 4,018,851 18,156,363 &4 .3
.......... 1,687,367 13,955, 446 57.9
.......... 494 755 2,217,508 60.3
.......... 3,241,322 3,241,322 80 4
.......... 1,043,357 6,963,735 49 3
6,206 78,629 1,729,999 61.8
_— 13,078 923,759 81.6
22,583 28,733 &47 ,951 8.7
2,6%6 8,7%2 498,831 41.1
2,512 7,671 247,613 32 9
8,301 58,738 730,516 40.0
17,491 N e Y 271,286 39 4
14, 472 18,413 838,898 40 &6
42,981 27 876 1,328,181 41 87
20,783 26,053 | &67 BT6 41 6
4,358 5,789 829,197 41.9
12,382 13,155 683, 568 40.7
11,373 12,900 410,019 a5 4
9,472 34,119 575,454 36 1
5,714 310,134 51.7
153,811 B95,616 50 4
5,774,525 5,774,525 64 67
e A 558,250 558,250 87 .4
55,033 7,217,950 10,099,922 79 .0
30,347 1,406,141 1,445, 844 73 4
L 480,978 488,082 68 1
3,356,033 4,636,012 76 8
5,988, 649 &, 460, 380 95 06
- 32,589 44 0
a,376€ 2oy 16,496 60 4
1,292 704 22,390 48 0
2,972 309,150 1,271,132 60 .6
f et 3,600 37,697 62.0
30,533 54, 688 37 .1
.......... 1,366 26,514 61 2
.......... 33,728 102,824 | 55.1
35,443 311,035 | 999,253 45 4
{3y BE, 183 227,635 52 4
.......... 65,477 138, 385 38 8
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LUFTHANSA introduced its first jet service on the North Atlantic route on Mar. 17, with the Boeing 707-420, of which it has Ew: on
order. The last is scheduled to be delivered in spring 1961. The jet transports also will be used later on for extensions of Lufthansa’s

long-range network to other parts of the world. The 707s will be based at Frankfurt/Main,

By Edith Walford

Lufthansa Gains Despite 1959 Deficit

LUFTHANSA German Airlines’ pilot training school at Bremen has a fleet of nine de Havil-
land Chipmunk trainers in addition to two twin-engine Beech Bonanzas and three Saab
Safirs. Current enrollment is 120 pilot students.
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Cologne—Lufthansa German Airlines,
faced with its biggest dehait since 1ts
postwar comeback, 15 looking to 1ts
recently  inaugurated Boeing 707-420
jet service on the North Atlantic as a
major move toward fnancial recovery.

Despite its 1959 loss, which is ex-
pected to total about $10 million, Luf-
thansa’s operation last vear showed
across-the-board  Improvements  (sec
p. 47). In addition, the airline is close
to solving the major problems which
Lufthansa ofhcials believe were the chicf
causes of the large deheit. These are:
® Trafhc diverted by the attraction of
jet service operated by competitors.
® Unfavorable cabotage position with
respect to foreign carriers, particularly
Scandinavian Airlines System (SAS).
® Fare cuts by Pamair do Brasil and
Aerolineas Argentinas on Europe-South
America routes.
® Ten-year lead of its competitors on
most major routes.

The price-cut war on the South At-
lantic was settled last vear through the
ratification of an agreement between
the two South American carriers and
members of the International Air 'rans-
port Assn. and Lufthansa began Bocing
707 service earlier this month. Al
thuugh negotiations between Lufthansa
and SAS on cabotage broke off in dead-
lock earlier this month, the German
carrier is shll hopeful of improving its
cabotage position with respect to SAS,

The company was able to cover §5%
of the previous year’s loss amounting to
32 million DM (about $8 million) out
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of earnings, compared with only 54%
of the 1955 deficit, the first full year
of the company's postwar activities.
But the 1959 dehcit, the highest since
Lufthansa's re-establishment in May-
June, 1954, will have to be met in the
form of special grants by the Waest
German  government, which controls

7% of the company’s capital. Only
the remaining 13% will be borne by
private shareholders.
® Burden of maintaining personnel and
cquipment in nine large German air-
ports to which a tenth in Waest Berlin,
for which plans are under way, may
soon be added. The company argues
that it would be in a better competitive
position if Germany's air traffic source
could be confined to at least one or
two airports.

Lufthansa points particularly to the
severe competition it 1s suffering on its
own national network from KLM and
Swissair, but especially from SAS. Fig-
ures recently published in Hamburg
show that the Scandinavian airline ac-
counts for 50% of all scheduled inter-
national Hights, and all other foreign
airlines for another 380 services, through
Germany. For example, KLM has been
able to increase its flight frequencies to
or through Germany from 66 in the
summer of 1955 to 90 last summer;
Swissair during the same period from 59
to 66 and Sabena from 57 to 7l.

First Agreement

The first agreement between the
governments of both countries was
signed in January 1957. At that time
it was based on completely unrealistic
and unrelated considerations, Lufthansa
savs, such as the high volume of goods
exported from Germany to Scandinavia
compared with a much smaller quota
vice versa, The then still young and
struggling re-cstablished German  air-
line had little say in the agreement
finallv signed and had to submit to
political and commercial pressure.

This first postwar agreement be-
tween West Germany and Scandinavia
15 due to expire on Mar, 31 this year.
The entire situation 15 now under re-
view with special emphasis on the fre-
quency with which Lufthansa may land
in Scandinavia. The new negotiations,
started last December between Sweden
and the West German government in
Bonn, were suspended for a period and
are now being resumed.

While Lufthansa is endeavoring to
solve its severe fnancial problems, its
share of total air traffic is steadily im-
proving. From carrving 4.6% 1n 1938
of total passengers carmied by all air-
lines, 1t increased its share to 5% in
1959, With 68.000 passengers carried
on scheduled and 3,500 on nonsched-
uled flights, Lufthansa now takes sccond
place among all non-jet operators on
the North Atlantic route.
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Recent growth is shown below:

Percenlage
1958 1959  of lnorease
Revenue miles lown. ... 142 mill 175 mil. 231%
Revenue hours Rown. . .. 72,502 83,200 15%
Passenger miles avail-
R e A3 mil. ¥12 mik 25%
Revenue ponengers
L L [T . 550,114 492,400 16%
Revenue possenger miles 412.5 mil 519.1 mil, 26%
Corgo ton-miles,....... 7Omil 10.0mil 44%

Mall rton-miles. . _ ... ... 3.3 mil. 4.3 mil 195

With the delivery in spring 1959 of
the last of nine Vickers Viscount S14s
Lufthansa ordered, the company was
able to extend its European nectwork
to Athens, Barcelona, Geneva, Milan,
Nice and Stockholm. The Viscounts
were also used on routes to Turkey,
Lebanon, Synia and Iraq.

During the peak summer travel
period, Lufthansa fights to New York
were stepped up to 16 a week, increas-
ing scats available on this run by 20%
compared with the previous year.

Although some of the Douglas DC-3
aircraft still in service on short hops
within Germany were replaced by Con-
vair Metropolitans during last summer,
Lufthansa was unable to increase its
passenger load factor on these runs
apRrr:i:iﬂhly.

Tajor addition to the airline’s route
structure last winter was the introduc
tion on Nov. 1 of two weekly Super-G
Constellation  flights  to Rmnc-guim-
Karachi-Calcutta-Bangkok., This is a
route which Lufthansa shares and in-
tends to develop together with its Aar
Union partners, Alitalia and Air France,
and also with TAI, which has been oper-
ating flights to South and East Asia.

Lufthansa’s present flect consists of
nine Vickers Viscount 814s; seven Lock-
heed Super Constellation 1049s; four
Lockheed Super Constellation 1649s;
nine Convair Metropolitans and threc
Douglas DC-3 freight carners.

Two of the four Super Constellabion
1649s are presently being  converted
into cargo carniers at the Lockheed Anr-
craft Service plant in Ontario, Calif.
Delivery of the first of these 1s expected
in June, the second in July this vear.
They will go into service immediately
on a nonstop run from Frankfurt/Main
to New York six times weckly both
ways. Lufthansa introduced its hrst jet
service on the North Atlantic route
on Mar, 17, with Boeing 707-420s,
of which it has five on order, Later
on, they are also to be used for ex-
tensions of the airline’s long-range net-
work to other parts of the globe. The
Boeings will be based at Frankfurt/
Main, which at present is the only West
German airport with runways long
enough to accommaodate the large jets.

In addition, Lufthansa recently de-
cided to buy four Bocing 720B trans-
ports at a cost of about $4.6 million
cach, delivery to begin this spring.
These aircraft are to be emploved on
the airline’s South American and Far

Eastern routes. The price will prob-

ably only partly be written off and the
remainder met out of credits from U. S.
banks, German government approval
tor the proposed Ennnr:ing of the proj-
cct was granted in principle last month,
but details have to be worked out.

Lutthansa also plans to extend its net-
work this year to San Francisco, and
probably from the already existing Far
Eastern route to Bangkok-Hong Kong-
Tokvo, but final dates for inauguration
of extensions have not been fixed.

The company is waiting for the Air
Union partnership to come into full
operation.  This should automatically
eliminate many of the disadvantages it
has lately suffered in competition with
some of its future Air Union partners.
Major advantages expected by Luft-
hansa from this pooling of interests are;
e Reduction of over-all costs.
® Coordination of flight schedules.

e Common sales organization.
e Simplification and standardization of
air flects.

On Jan., 1, 1960, Lufthansa’s total
staff numbered 7,500: pilots, flight en-
gincers, radio operators, navigators and
air hostesses together numbered 742.

CAB Investigating
Fares to Puerto Rico

Washington—The Civil Acronautics
Board has ordered an investigation of
fare increases between New York and
San Juan.

Pan American World Airwavs and
Trans Caribbean Airways have filed
proposals with the Board to increase
New York-San Juan thrift fares from
545 to 552.50 and cancel reduced mid-
week round trip fares on 17 dav excur-
sion tickets, Eastern Air Lines filed a
proposal for cancellation of the reduced
round trip excursion ticket. Pan Amer-
ican also filed proposed surcharges of 5
on turbojet flights from Miami to San
juan and $8 on New York-San Juan
jet flights.

Commonwealth of Puerto Rico filed
1 complamt with the Board, charging
the increased fares, reduced rate can-
cellations and jet surcharges would “un-
dermine the Board's regulatory powers”
because of the pending Puerto Rico
FFare Investigation since the lawfulness
of all New York-San Juan fares would
depend on the decisions in that investi-
gation. The Puerto Rican government
also said the increases would be unrea-
sonably high and urged the Board to
preserve the status quo.

In its order of investigation, CAB
suspended the proposed increases and
reduced-rate cancellations until June
12 and prohibited changes in the fare
structure on New York-San Juan routes
before then. Pan American jet sur-
charges were not included in the sus-
pension and mvestigation,
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Orpheus turbojet —already flying |
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ORPHEUS 803-general arrangement showing the twe-bearing layout
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The design philosophy behind the Orpheus family of
engines was based on two conflicting requirements—
extremely light weight and exceptional reliability.
That these requirements were successfully reconciled
15 shown by the fact that the Orpheus has been speci-
fied in five countries for no fewer than 14 distinet types
of aireraft, six of which are already flying. The Orpheus
15 undoubtedly the most advanced medium-thrust
turbojet engine in the world and the latest version, the
B Or 12, has more than twice the thrust of the original
Orpheus which first flew in 1955,

The Bristol Siddeley Orpheus B Or 12, like the earlier
versions, achieves its ontstanding performance through
basic simplicity of design. Producing 6,810-1b thrust
dry (8,170-1b thrust with simplified reheat), for a
weight of 1,100 1b, the B Or 12 has a very high thrust/
weight ratio of over 6:1. This is combined with a good
specifiec fuel consumption (0.933 1b/Ib/hr at maximum
continuous rpm, sea-level static conditions), very

=

n 6 different aircraft-now reaches 6,810 Ib thrust dry, over 6:1 thrust/weight ratio . . .

GE BY BRISTOL SIDDELEY

compact dimensions (81.4 in from intake flange to
exhaust flange; 324 in diameter), and minimum ser-
vieing requirements.

Omnipresent Orpheus. The Orpheus family
has a far wider range of applications than any other
aero-engine in its class, The design has been proved by
a remarkable record of trouble-free operation and
various Orpheus versions power aireraft ranging from
trainers and executive transports to research aireraft
and lightweight strike fizhters. The last category in-
cludes the Fiat G 91, NATO's standard strike fighter,
powered by the Orpheus 803 (shown above).

The Orpheus is in production in India and Italy as
well as Great Britain, and will shortly be built in
Germany. For further information, please write to:—
Bristol Aero-Industries Limited, 200 International
Awviation Building, Montreal 3, Canadsa,

Telephone: University 6-547 1.

" BRISTOL SIDDELEY ENGINES LIMITED
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to bring its passéﬁgers
the fastest scheduled local
service in America

Lake Central Airlines starts its second decade of service
in the Great Lakes-Ohio River Valley area by taking a
giant step into the jet age—ordering five Allison Prop-Jet
Super Convairs for delivery starting in late summer.

Lake Central’'s Board of Directors has also taken an
option on 10 additional Prop-Jet Super Convairs from
General Motors' Allison Division — which promises con-
tinued improvement in passenger service for years to come.

Allison Prop-Jet Super Convairs are standard 340/440
aircraft modified to use Allison 501 Prop-Jet Engines
and Aeroproducts Turbo-Propellers. In addition to
conversion from piston engine to Prop-Jet power, the
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LLISON PROP-JET POWER
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modification program includes new nacelles and other
airframe changes, which bring the aircraft up to
thoroughly modern jet-age standards, The conversion
work is performed for Allison by PacAero Engineering
Corp., a subsidiary of Pacific Airmotive Corp., Santa
Monica, Calif.

When these 350-m.p.h. airliners enter service, Lake
Central will offer its passengers the fastest scheduled local
airline service in America.

The line’s passengers will travel in planes far quieter,
more vibration-free and more comfortable than any
piston-powered airliners serving any other local carrier.

And they'll ride in fully pressurized, completely air-
conditioned 52-passenger aircraft that will get them to
their local destinations far sooner, far more rested and
relaxed than ever before.

An airline 1s as good as its service to passengers — and
Lake Central 1s making certain its service is the best.
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Passengers Enplaned in Latin America

By U. S. Flag Carriers in 1959

can

Anfigua, St Johns BW.. . . ........coivvnuasl
Anfofagaste, Chile. ... ...... 000 vemvnvnin
Arequipa, Peru. . .. .

Arica, Chile, . ............

Asuncion, Paraguay. ... .........

Balbea, C.L. 'Panama Cily R.P,........
Barbados, Bridgetlown, BW.I.... ..
Barrangquilla, Colombia. . . . . .

Belem, Braxil. .. ., ... .....

Bimini, Bahamos. ... ....... .. .. c0iiiv.s

Bogota, Colembia. ... ... ... ...............
Buenos Aires, Argentina

Cali, Calembia, . . .. s
Comaguey, Cuba . ... ... ......
Caracas, Vonezunla.

Cayenne, French Guiang, , i s Sem R b
Civdad Trujille, Dom. Rep. .. . ..............
Cochabamba, Balivia, . . .

Concopcion, Bolivie

Cuvenca, Ecvader,

Curacas, Meth. Antilles

Georgelown, British Guiana . .

Guadeloupe, French West Indies .
Guaotemala City, Guatemala. . . .., .. ... .. ..
Guayaquil, Ecuador.

T TR P e S P
Kingston, Jamalca, BW.IL... .. ... .. ........

laPFaox Balwla, .. icraqsrarissssnrtassnas
Lime, Poard. ... ..o iririnnssacssotsnnan

Monaogua, Nicaragua. . .. .......c.ciiunnas
Maonta, Ecuoder. .
Maracoibo, Venezuelo.,..... ..............
Martinique, French West Indies . . . . i e
Merida, Mexico. ... . .... ... ....0c60ee. oo

Mexico City, Mexico. .. .. .. .. [
Monlegoe Bay, Joamaico, B.W._L 3 L

Montevideo, Uruguay. . . ... . .............

Nasraw, Bahamas. , .
Orure, Balivla, . . ... ... ... 00044

Paramaribe, Surdmam_ . . .. ... .. ... ... ... ...]

Port Au Prince, Haiti. . ... ..................
Porte Alagre, Beaxll. . . .... . . ... .0 0000l

Portof Spain, BW.L...... ... 0.0 iiiuniian
Puerto Suvarex, Bolivia, . . ..........ccovuo.s

Quite, Ecuador.

Rio de Janeiro, Beaxil. . ...................
Robore, Bolivie...........cccciicivcenncia

S1. Moorlen, Meth. Anfilles. . . ..............
San lgnaclo, Ballvla. .. ...................:

SamJona, Bolivia. . ... ... cccvuiannncnans
San Jose, Costa Rica. . ...........civvinn
San Selvador, El Salvador,.............
sonba Crux, Bolivia. .. .......ccoovvvampanes
Sontlago, Chile. . .. ........ ... vvmeinons] S
Soo Pouls, Braxil. ,....... '

Talara, Peru..............
Tampico, Mexico. ..............
Teguicigalpo, Honduras, ;.. ..., ... ocvunnn

West End, Bahamas. ..............cvurinss | avaany

2,540

7.217

5,027
3,684

|
Ameri- | Branif | Caorib-

bean

T T e T c——

are

Easlern

1,779 |

24,473

1,348

45,302

Source: Civil Acronautics Board Corriers Form 41
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35,608

12,787 | 24,473

Mackey HNalional Fanaogra Fan Western Tolal Rank
' Jl.rl'ml'l.g:-r:l'[|
SO =1 SRS e =
4,510 4,510 | M
723 723 | 47
| | | 17 | 58
169 149 | 55
BV | i 2,821 | 3&
29.03 &0, 378 96,626 4
3,491 3,497 | 34
10,254 10,254 | 20
i 1% | ... 1,739 | 44
2,473 T : Z2.473 38
..... A | || p—" 5027 | 30
...... 20,1 9.631 | ...... | 33,426 [
5928 | ..... 5,723 | 27
4,194 | 4,194 | 3
43,345 57,040 5
578 578 | 48
: - 14,433 | ....u. 15,996 12
2,584 : 2,584 k F)
355 ass | s0
1,270 " 1,270 | 45
5623 ...... 5,623 | 26
7,034 2.0 | 4
2,261 2,261 40
. 74,090 24,090 8
| 12.714 13,780 | 15
3,794 | 39,185 82,713 139, 441 1
9,095 9,895 | 22
5,240 7,757 | 24
19,286 | ....... 26,474 7
CH 10,807 10,807 | 19
72 72 | 57
7, BB 7,886 23
1,353 2,353 | W
5,119 — 5,119 29
32,261 | 27,743 | 129,779 2
10,847 | ...... 15,868 | 13
3, 556 3,556 | 33
38, 684 B, 257 126,541 3
|
21 | 211 | 54
1,844 | 1,844 | 43
14,535 | 17,883 | 10
12 12| 59
13,322 13,322 | 16
...... 126 126 | 56
11,053 11,053 | 18
I
BT 7. 117 1 10,149 |
. 254 254 | 53
) = 2,862 | 35
- 446 4566 49
: Ul S N4 | 52
...... 14,502 | -..... 14,502 14
6,859 | ...... 14,859 | M
2,019 2,019 | 42
IS | v o | i 18,415 g
4 117 6,434 25
977 e 977 | 48
....... 3% | ...... J | N
....... 5. 121 5,11 8
ko o) G| A | ey | | E— 11,288 | 17
_ 1 e _! =
56,239 | 39,165 | 130,700 | 520,101 | 27,743 | 914,799 |
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AIRLINE OBSERVER

» American Airlines has abandoned hopes for short ficld modification on its
current generation Convair 600 jet transports, first of which is scheduled for
delivery early next year. The airline, while expecting the 600 to more than
meet performance guarantees, had sought further improvements through
such possible devices as boundary layer control (AW Jan. 25, p. 41). The jet
probably would operate out of such airports as La Guardia Field and Amern-
can had hoped for a greater margin in stalling speed and short ficld airport
characteristics. However, the modifications appear impracticable at this stage
of development of the airplane, which is expected to fly this spring.

® Proposed plan to place air trafhic controllers under a number of military-
type regulations is making no headwav. Federal Aviation Agency was
under congressional instructions to submit a proposed plan to Congress
by Jan. 1 but was unable to meet the deadline and requested a postpone-
ment which was granted. Purpose of the proposal was to permit closer
mtegration of civil and military air trafhic control activities and to ensure
a strong and experienced cadre of controllers in the event of a national
emergency, Original plan, which for example, would subject controllers
to overseas assignment and require six I'IllZ!Tll'FIE notice prior to resignation,
has been watered down substantially but still faces a number of legal
hurdles. Even the constitutionality of the plan has been challenged.

» Trunkline available seat miles declined from 4.04 billion in Januarv to
3.79 billion in Februarv. However, the Febmary total represented a 14.49%
increase over the 3.31 billion available seat miles generated by the trunk-
lines during February of 1959,

* Acroflot has finally begun nonstop proving flights between Moscow and
Khabarovsk with four-turboprop Tu-114s. Russia’s Tu-114s, which were
originally slated to go into scheduled service last fall, are now scheduled for
regular trans-Siberian service this spring.

» Pilot’s role in future supersonic jet transports may become that of a
supervisor or monitor rather than a direct controller of vehicle's flight path
and powerplant, with greatly increased use of avionics to perform routine
functions automatically, FAA Administrator E. R. Quesada told a recent
mecting of the Electronic Industries Assn. Although such automaticity
will come in stages, the entire flight from takeoff to landing may ultimately
be controlled automatically, Ouesada predicted. This will challenge the
industry to provide extremely reliable avionic equipment, he added.

® Airline bomb hoax incidents totaled 16 in January, according to Sen.
John Marshall Butler (R.-Md.). Between September, 1937, and Decem-
ber, 1959, reported bomb hoaxes directed against airlines amounted to
142. Sen. Butler has introduced legislation calling for a penalty against
convicted bomb hoaxers of a 55,000 fine or five vears 1n jail or both. Present
penalty is $1,000 or one vear in jail or hoth.

» Export-Import Bank of Washington will finance the sale of four Douglas
DC-§ turbojet transports to Alitalia. The seven-and-one-half-vear loan
of $13.7 million will be disbursed to Istituto Mobiliare Italiano for use
by Alitalia to buy the airframes which will be powered by Rolls-Royce
Conway bypass engines. '

» International Air Transport Assn. proposed resolution that no member
airling shall honor credit cards for the sale of transportation other than a
Universal Air Travel Plan card or member's credit card has been disapproved
by the Civil Aeronantics Board on grounds that the resolution violates anti-
trust laws. In proposing the resolution, supporting carriers argued that
the additional costs of outside credit cards would be substantial, would
not generate new trathe and would call for an increase in working capital
and in the cost of financing airline operations. Board found that the
resolutions “amount to boycott of outside credit plans.”

» Middle Fast Airlines has purchased a fleet of four de Havilland Comet 4C
aircraft powered with Rolls-Royce Avon turbojet engines for delivery begin-
ning late this year.

SHORTLINES

» IFlying Tiger Line has received all-
cargo contracts from the Military Air
Transport Service totaling $1,081,000
to fly 33 transatlantic and transpacific
flights during March and April.

» KLM Royal Dutch Airlines is sched-
uled to begin transatlantic Douglas DC-
S turbojet transport service on Apr. 16,
with one flight a week. On Apr. 27, the
airline will start flving three weekly non-
stop round trips from New York to
Amsterdam and, on Mav 15, will in-
crease the DC-§ service to a dailv basts.
By the ¢nd of the summer, KLM hopes
to have 14 round trips per week on the
Atlantic route. On July 13, the Dutch
carrier will place DC-8s on its Amster-
dam-Montreal-Houston route on a two
round trips per week basis.

» Lufthansa German Airlines has been
awarded an amended foreign air carrier
permit by the Civil Aeronautics Board
to serve San PFrancisco in addition to
New York and Chicago. Flights orig-
mating in Germanv and stopping in
several European cities will flv the At
lantic, stop in three Canadian points
and terminate in San Francisco.

» National Airlines was scheduled to
resume dailv Douglas DC-7B nonstop
flights from New York to Havana fol-
lowing a two-month cutback because of
a drop in vacationists desiring to go to
Cuba. The carrier has been operating a
reduced weekend schedule.

» Pan American World Airways will be-
gin serving the new Brazilian capital of
Brasilia on Apr. 3 on a two flights per
week basis. Brasilia will be included on
Pan American’s New York, Caracas,
Rio de Janeiro, Sao Panlo, Monteviden,
Buenos Aires route, Initially, the airline
will operate with Douglas DC-7B air-
craft, adding turbojet equipment as soon
as airport improvements can be made at
Rio de Janeiro. Pan American, begin-
ning June 1, will add Lisbon, Barcelona
and Nice to its route from New York
to Rome using turbojet equipment.
There will be two flights per week until
June 15, when the Fr::qu&m:}’ 15 sched-
uled to be accelerated to three flights a
week.

> Southern Airways' temporary  mail
rates for the period July 1 have been
established by Civil Aeronautics Board
through Nov. 30 at $1,180922. For
cach calendar month after Dec. 1, 1959,
the Board ordered that Southern be
paid at a rate of 56.10 cents to be ap-
plied to the scheduled revenue miles
flown during the month, or 13,500 mi.
times the number of days in the month,
whichever is lower.
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General Motors

Blocks Heat For Lockheed !

VERSATILE NEW JET-POWERED
ELECTRA SPECIFIES HARRISON
FOR CRUCIAL OIL COOLING!

Harrison throttles the heat on Lockheed's Electra! Boring swiftly
upward to 25.000 feet . . . this popular
airliner relies on Harrison heat exchangers to maintain safe.

efficient oil temperatures on its four Allison prop-jet engines.
Guarding vital operating temperatures on today’s advanced aircraft is
a Harrison specialty. Harrison’s long experience and research in the
heat-transfer field assure complete reliability . . . peak
temperature-control efficieney under the most severe operating
conditions. If you have a cooling problem . . . look to the leader:

Look to Harrison for the answers!

; 1:rui5ing at over 100 I!tL]}.l'l. i

Harrison Aircraft Ol Coslers
A Quality Product of
General Molors Resasarch,

GM PRODUCT RELIABILITY ... THE KEY TO GREATER VALUE!

pER
ﬂi—-""#

ARRISON

AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHAMGERS

N A TE AT e
e ' S Mape 70

HARRISON RADIATOR DIVISION OF GENERAL MOTORS, LOCKPORT, NEW YORK
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Atlas-Agena Vehicle Fails to Orbit Midas
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Failure of first attempt to put Midas in low orbit
from USAF Missile Test Center, Fla., was be-
liecved to have been caused by malfunction in
Atlas 29-1D.
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IFirst Midas infrared carly warning satellite launch late last month was unsue-
cessful.  Agena stage has served as Discoverer satellite aboard Douglas Thor
and will be used on both Thor and Atlas in space missions. Samos optical recon-
naissance satellite svstem also uses Atlas plus Agena, Agena, powered by Bell
Hustler engine. is carth-oriented in operational use. Prototyvpes of Midas infra-
red detection system have been flown in aircraft to test their abilityv to detect
and monitor trajectory of test missile launches (AW Feb. 8, p. 23). Later
firings of Midas mav be shifted to Vandenberg AFB, Calif.

First test firing of Midas satellite shows Lockheed Agena stage mated to Convair Atlas for first time.
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ON
RADIATION

for "Courier'' communications
antenna systems

Advanced Research Project Agency's com-
munications satellita ""Courier”” will soon
ba placed into orbil,

This communicotions satellite will trans-
mit and receive up to twenty 100-word
reletypewriler messages per minule beo-
iween one or more ground stations, " Cou-
rier’’ is reqarded as o major step loward
irue universal communications for televi-
sion, radio, telephone, telegrams, mail,
and other media,

Radiation was selected to develop, build
and install the ground-bosed antenna sys-
tems. Engineering and technical direction
are under the cognizonce of the Army
Signal Reseorch & Development Loboratory
[ITAT and Philca are the other prime elec-
ironic contractors for the Praject),

These communicalions antennos, ¢apa-
bla of simultaneously transmitting and re-
ceiving messoges, will be similar to Rodi-
ation’s 40-foot "'big dish™ ontennos now
spanning hall the world.

RADIATION 1S o leader in spoce

electronics. Among current projects are
assignments an ""Courier'’, ""Minutemon®’,
“Tactical Air-to-Surface Missile Swdy'’,
and "‘Discoverer’,

If you'd like more information on Radia-
tion, write for the latest copability repaort.
Address: Rodiation, Inc., Dept. AWI1, Mel-
bourne, Flo,

Rodiation's plonts are at Melbourna and
Orlando, Florido; Mountoin View and Palo
Alta, Calilornio.

 RADIATION

Il INCORPORATED
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Space Research in Life Sciences—Part II:

Report Details Bioscience Plan for NASA

(Second of two installments in which
Aviation WEeek is publishing the National
Aeromautics and Space Administration study
that led to the creation of NASA's Office of
Life Sciences begins below. It details the
seven recommendations made in the report
for establishment of such an office and how
it should operate. The first installment was
published in the Mar. 21 issue (p. 30).

This office (Office of Life Sciences) should
have the responsibility and authority for
planning, organizing and operating the Life
Sciences program of NASA, including mntra-
mural ung extramural research, development
and training. This ofice would also advise
and consult with the other divisions of
NASA and with the administrator i matters
imvolving biology, medicine, and psychology.
[t should have the responsibility for safe-
auarding the welfare of human subjects and
the public health as well as defimite partici-
pation in those projects which might jeop-
ardize satisfactory investigation of possible
cxtraterrestrial life.

The Director of Life Sciences would be
vested with the responsibility and authornty
of the Office of Life Sciences and should be
responsible directly to the administrator of
NASA in the same manner and at the same
dircctional level as the other program direc-
tors. The caliber of the incumbent 15 obvi-
ouslv of fundamental importance, He should
he a man of high scientific stature, an able
administrator with demonstrated capability
m the selection and direction of staff. It 15
probable that the director will be found
among physicians who have had consider-
able experience in the basic medical sciences,
althongh there are others who are not
plivsicians who might have the requste
hackgronnd.

The committee proposes that the Office
be organized in four sections, each with an
Assistant Director responsible to the Direc-
tor of Life Sciences,

e Scction on Basic Biology.

e Section  on Medical and  Behavioral
Sciences.

® Section on Applied Medicine and Biology.

The substantive nature of the program of
cach of these three sections is indicated un-
der the respective heading in Section 111 of
this report, although considerable latitude
in planning should be given to each assistant
dircetor,
® Section on Extramural Progriam,

This scction should be responsible for
the administration and in collaboration with
the other assistant directors, and the Director
of Life Sciences, the planning of the extra-
mural program.

The Director of Life Sciences may desire
an advisory committee made up of consult-
ants outside the NASA, rccommended by
him and appointed by the admimstrator.
Such a committee would normally report to
the Director of Life Sciences or on occasion
directly to the administrator of the NASA.

The assistant directors of the four Sec
tions may well need advisory committees
for their activities. These could be made
up of NASA personnel plus outside con-
sultants.
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For a number of cogent reasons, an -
tramural program in the life sciences of
significant  size, diversity and  excellence
should he established by the NASA. It 15
urgent that this program be initiated with-
out delay.

The present rescarch effort in this held
within NASA appears to be concentrated
upon a single specihic goal, exemplihed by
Project Mercury, at the possible expense of
broader, more remote, but fundamental
aims. [t is important that the biomedical
aspects of the Project Mercury be placed
squarely under the jurisdiction of the Office
of Life Sciences and that it he coordi-
nated with other aspects of the Life Sci
ences program. The remainder of the na
tional space bhiomedical effort, as found in
militarv, industrial and academic labora-
torics, is sporadic and incidental to other
primary interests or responsihilities.  These
cfforts are, on the whole, of excellent quality
and should be maintained and supported:
there is need, however. in addition to these
and coordinated with them, for a broad
and thoughtfully planned biomedical pro-
eram of research extending from the most
fundamental aspects to their most practical
applications, The nucleus of such a na-
tional undertaking should be the NASA
intramural program in  hiology, medicine,
and psychology.

The number of competent biological,
medical and psvchological scientists moh-
vated toward space research and skilled in
its special problems and techniques is, at
present, seriously limited, [t is necessary to
create a number of carcer opportunities in
these fields on a long-term, full-time basis
and to increase the number of laboratories
and facilities in which post-graduate trammg
for such carcers may be accomplished.

An important ingredient of a productive
and creative research cffort 15 the oppor-
tunity for interaction among scientists in
all the relevant disciplines; between those
whose interests are in the fundamental
arcas and those working in the applied as.
pects of the problem. The need for mter-
action has become essential in recent vears
as the result of the high degree of speciali-
zation which modern science and technology
demands and the accelerating rate at which
new knowledge is accumulating. The older
formula for creativity which depended upon
the accumulation by a single mind of all
the information necessary to a new concept
is becoming increasingly difficult to achieve:
it may, partially at lcast, be replaced by the
daily contact and collaboration among sci-
entists within a single mstitute,

An active and dishinguished research pro-
gram in the hiological, behavioral and medi-
cal sciences within NASA shounld provide
an atmosphere of knowledge and responsi-
hility in which the national effort in these
ficlds can best be planned, administered and
coordinated. It should be represented at
the highest administrative levels  within
NASA and should participate m the plan.
ning and direction of the enbire space pro-
gram. Its members should be available for
consultation and should be given appropr

at¢ responsibility and authority in all of
NASA  activities which involve hiology,
medicine or psychology.

To fulfll these objectives the committee
recommends an intramural rescarch program
whose ultimate dimensions mayv be envi-
sioned as follows:
® A broad central facility with laboratones
ranging from the most basic hological, be-
havioral and medical disciplines through
their highly applicd aspects. A site at God-
dard Space Flight Center at Greenbelt,
Md., or adjacent to the National Institutes
of Health (near Washington) recommend
themselves, each for somewhat different rea-
soms. The latter would offer the advantages
of the unsurpassed facilities of the National
Librarv of Medicine and of interaction with
hasic and clinical medical, behavioral and
hiological scientists at the National Insti-
tutes of Health, the adjacent Naval Medical
Center, and the Walter Reed Army Medical
Center and Armed Forces Institute of Path-
ology which are only a few miles away,
All of these opportunities wounld make the
NIH site especially advantageous and attrac-
tive to scientists in the medical, biomedical.
and behavioral fields. The Greenbelt site.
on the other hand, would offer active mter-
faces both with the space sciences and space
technologies and also with the basic bio-
logical sciences represented in the labora-
tories of the Department of Agrnicalture,
This site has a further advantage in the
potential for expansion as a national space
center which the greater congestion and
the different orientation of the NIH counld
not make possible. Further plans regarding
the facility should be the responsibility of
the Director of Life Sciences and his staff
who will make specific recommendations
to the administrator.
® A limited number of additional facilibics
situated at some of the present or future
NASA installations and possibly an insti-
tute at one or two universities. Each of
these accessorv groups would be somewhat
differently oricnted depending on the spe-
cial functions and the wvaricty of compe-
tences represented in their environs, | hus,
an institute located at a university with an
important  biological tradition should be
more heavily weighted toward basic astro-
biology, while one situated where astronomy
and physics were emphasized should reflect
an orientation toward astrophysics.  The
sroups to be incorporated into NASA in-
stallations, on the other hand, should be
primarily representative of the technological
and engineering aspects of biology and medi-
cine, They would thus be m a position
to utilize the unigque facilities of these in
stallations in the Ellurtlmmntc of astronaut-
cal research and, conversely, this would en-
sure that engineering development of space
vehicles would be carried out with due re-
gard for the requirements of future occu-
pants,

The committee is reluctant to stipulate
the dimensions which these facilities shonld
attain or to indicate more precisely their
scientific  complexion. It would suggest,
however, that the dircetors wonld give prior
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Bohanan

product

ASSURANCKE

in Project
Mercury

When this country's first astronaut is launched into
space a Bohanan Antenna Fairing Ejector and

Bohanan ballistically operated valves will funetion
as precise members of the recovery system “team!’

Each of these products incorporates the design
skill and thorough testing diligence that have made
Bohanan products syvmbols of reliability.,..
assurance that rvesults from planned programming.
Each Bohanan design engineer 12 supported

and complemented by a complete program of
reliability control. The program conzsists of design
review, equipment and parts testing, fabrication
and assembly vigilance and 100 per cent screening
tests. Kach of the Bohanan products provided
under contract to MeDonnell Aiveraft for the
National Aeronautics and Space Administration’s
Project Mercury Capsule has been subjected

to these controls countless times.

Bohanan's engineering, production and test facilities
are available to help with vour space age problems,

Write today for your free copy of the
““BOOK ON BOHANAN'".

MANUFACTURING COMPANY m

Division of the Gabriel Company

15800 South Avalon Boulevard « Compton, California
SALES OFFICES: San Diego » San Francisco » Seattle » St. Paul-

consideration to lugh qualitv rather than
quantity, realizing that excellence 15 not
necessanily proportionate to stz

It would emphasize, however, that at least
some of the peripheral onits, as well as
cach of the threc units of the central
facihity, be planned in terms of 4 minimum
critical mass, defined as an adequate variety
of disciplines and numhber of prl;:fu.'-.mn'l!
personnel  and  their necessarv supporting
staff and phyvsical facilities to constitute a
self-sufficient, mutually interacting and sus-
taining unit,

[t 15 of some interest that the varied
experience of the committee members con-
verged on an estimate of 20 scientists and
3 to 35 supporting personne] as constitut-
mg such an minimal staff. An annual budge!
of S500,000, exclusive of permanent equip-
ment but including overhead or reimburse

siipport such a  minmmum  unit, and 2

f:ll.'.l:TIt"- of 30,000 4. tt,. over-all, to honse it,

based  upaon 1¢.LL|:I.:|HL standards  of  hio-
medhical rescarch in other ficlds. This would

indicate thercfore an annual budget for the

central facility of the order of S2.4 nullion
and a total of 90,000 sq. ft,

Even where the program of a unit were
oriented to one or another aspect of the
ficld as would be the case in the accessory
laboratories, the scientific staff should e
representative of numerous disciplines, basic
as well as apphied.

The rate of gn'n.rl:]l toward an mbramural
program of the scope outlined above will
perforce be limited by the total badget
and the competitive needs of the p:uunt
agency, More important, perhaps, mas h..
the limitation, sclf-imposed by the program's
directors 1 rL-;_{rE;IiIEEUn of 1'|1|;, pauclh iaf

ment, would probably be required to  adequately trained personnel and the other

Air Force Studies Moon’s Surface

Air Force has completed two wmoon studies which used photographic techniques to
improve lunar surface data and provide new data for lunar mapping. In one project, 2580
of the best photographs available from Mt Wilson, Lick, McDonald and Yerkes observa-
tories in the UL S, and Pic du Midi Observatory in France were studied to develop improved
technical data on lunar surface features. Results of the study are available for government
use, and the University of Chicago is publishing a commercial edition.  Second project
involved a contract with the University of Manchester, England, to photograph specific
areas of the lunar surface during sunrise and sunset on the moon, With this technigue,
and using a variation of the microdensitometer, relative heights of lunar prominences can
be obtained with improved accuracy, and the data can be uwsed in drawing lumar charts,
This photo, made from the Pic du Midi Observatory, shows the craters of Autolveus (top)
and Aristillus (bottom). White area in center of Aristillus is sunlight reflecting off the top
of 4 mountain inside the crater. Auotolyeuns is about 40 mi. in diameter.
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PUMP
PRIMERS

ARTHUR A, NICHOLS

GEROTOR . . .
“*the aircraft pump that
conldn®i be buili** ...

Recognized as an extremely attractive
theoretical design 30 vears ago, there
were many abortive ﬂttmn];:h to pro-
duce Gerotor pumps.

Sinee then, the W, H. Nichols Com-
any of Waltham, Mass, has built
indreds of thousands of Gerotor

pumps for airerafl, marine and indus-
trial applications requiring the highest
standards of performance and depend-
ability.

P Advantages — The Gerotor pump is a
positive displacement type, I']It;'li'l.'l’,'ritl:g
a predetermined amount of fluid in
divect proportion to speed. It is simple
and compact in hasic design, (only 2
moving parts) lightweight, valv ElEaE
provides high volumetric and mechan-

wcal efficieney and offers exceptional
performance at high altitudes where

low inlet pressures are encountered.

p Operating evele — The
",r Gerotor pump is a form
of internal Zear pump
in which the inner ele-
ment alwavs has one
less **tooth™ than the
outer. Both tarn in the
same direction. The
volume of the missing
tooth multiplied by the
number of driver teeth
i= the volume of fAwid
pumped per revolution.
Either the inner or
outer Gerotor can  be
driven (Fig. 1).

The Gerotors are
mounted on fixed cen-
ters ecrentric to each
other. As they turn, the
chamber between the
teeth of the inner and
outer Gerotor gradually
increases in size through
the initial 180° of revo-
lution until it reaches
the full volume of the
missing tooth.

During the first half-
revolution, the gradu-
ally enlarging chamber
pas=es the intake port,
creating a partial vae-
uum into which liguid
from the port Hows.

In the second 180° the
teeth mesh, decreasing
the size of the chamber
as it passes the dis-
charge port, forcing the
liquid out.

» Technical Data — is
available and your in-
quiry ig tnvited, Write:

FIG. 1

W. H. NICHOLS CO.

48 Woerd Avenue, Waltham 54, Massachusetis
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For the eyes of the Pentomic Army

Advanced Honeywell
will guide high-performance

Smallest, lightest unaided inertial system will direct complex

flight path over enemy territory for scanning, mapping and pinpointing

targets, and return drones to recovery area.

The new theories and techniques of warfare call
for missions that can be carried out only by
combat surveillance drones that are increasingly
sophisticated and recoverable for use again and
again.

Under the guidance of the U. 8. Army Signal
Corps, Honeywell is providing for the newest of
these unmanned aircrafc the most advanced, ver-
satile and accurate miniature inertial guidance
system yet developed. The system enables pro-
gramming to provide surveillance over several
areas during each flight, and safe recurn of the
drone to the recovery area.

Although missions include reconnaissance and
mapping, the most important is target pinpoint-
ing. Here it 1s necessary that the inertial system
of the drone be extremely precise, since the
target-position information the drone gathers is
utilized by the inertally-guided ballistic missile
which is hired on the target. Honeywell achieves
such precise performance characrerisucs through

Inertial platform, heart of the inertial guid-
ance system. This platform is the inertal
reference and utilizes a highly precise
GGB001 Honeywell gyroscope and GG116
pulse-torqued accelerometer.

the use of an advanced miniature integrating
gyro and pulse-torqued accelerometer.

Both vehicles—the AN /USD-5 (Fairchild En-
gine and Airplane Company) and the AN /USD-4
(Republic Aviation Corporation)—will accom-
plish separate missions using virtually the same
Honeywell inertial guidance equipment. The
heart of this system was designed for adapra-
bility to other navigation and stabilization
requirements for Army surveillance, as well as
to other inertal applications that include devel-
opments for the Centaur Space Probe and the
Bomarc Interceptor Missile.

Honeywell's program management approach
and experience in development and production
of similar equipment on several programs resulcs
in precise miniature inertial systems for less cost
than is customary in the industry. For additional
information on Honeywell's background in in-
ertial guidance and navigation, write to
Honeywell, Minneapolis 8, Minnesota.

Miniature Inertial System
surveillance drones

OF i_r:’gEn.EﬁT_ |

ER
ceneral %,

RECONNAISANCE §
_.MD.MIH{T ; 1‘.‘._

Flight path programmed for a typical advanced-
drone mission is shown in this diagram. The Honey-
well miniarure inertial guidance system will direcr the
aircraft from launch to targer and beyond, and back
to recovery area withour ground commands.

Honeywell



national needs for such individuals, in-
cluding the needs by the military depart-
ments for national defense and security
and the needs of academic and other -
stitutions for teaching and research.

The committee recommends, therefore,
that the development of the intramural
program be dehberate and gradual with
cooperative utilization of presently available
manpower and facilities which are outside
of NASA and their judiciovns duplication
or replacement by the intramural NASA
progtam as those facilities become ohsolete
or overutilized and as the total resource of
competent and motivated scientists is ang-
mented by a training program which NASA
itself will substantially support.

The immediate and most pressing need
of the program is the appointment of a
Director of Life Sciences and, on his recom-
mendation, the assistant  directors, It
should be the responsibility of the director
and his assistant directors, in consultation
with an Adivsory Council, should one be
appointed, to plan a national program for
NASA in the Life Sciences, to determine
its complexion, establish its philosophy,
recruit its senior personnel, and gwide
its development.

The committee recommends that the
Director of Life Sciences and his staff in
their mitial planning select those segments
of the national program which are currently
being carried out by existing facilities in the
military services, in universities and research
institutes, and by industry, or which certain
of these facilities are capable of carrving
cut in the immediate future, By appropriate
contracts, transfer of funds, construction
prants or other mechanisms of support,
participation of these existing facilities in
a coordinated national program should be
ivited and made feasible.

At a very early date, the Director of Lafe
Sciences and his staff should begin the

planning, construction and organization of
the central and certain of the auxilian
facilities, concentrating on those areas of
basic and applied science not adeguately
provided for in existing programs.

As major physical facilitics utilized by
the NASA biomedical program on a co-
operative basis and of primary concern to
that program (i.c. centrifuge and controlled
and  environmental chambers) Dbecome
obsolete or overutiized, or as completely
new designs become necessary and feasible,
these may be constructed by NASA within
its intramural program and mamtamed as
national and international facilities. Ths
should not prevent the construction of
similar facilibies by other agencies where
necessary  to  the execution of their re-
spective  responsibilities.  Present  coopera-
tive arrangements are a ftting precedent
for the continnance of the concept that
these expensive facilities should be shared
wherever pnsﬁihtt both in cost and usage,
but that the initiative and responsibility for
the construction of any one of them should
liec with the agency which has the greatest
need.

Investigations in  extraterrestrial biology
and resolution of problems related to
manned space flight provide an area for
research  and  development  necessitating
many diversified contributions. An optimum
rate of achievement will require further co-
operation with other government agencies.
Important contributions are expected to
come from scientists working in universi-
ties, rescarch institutes, and industry, Thus
a strong extramural program is an essential
aspect of the activities of NASA i the
Life Sciences: (1) to mobilize the relevant
rescarch talent: (2) to obtain ideas, informa-
tion and participation essential to the ac-
tivities of NASA from the best qualihed
available sources; (3) to generate among
the scientihc and industrial commumties

‘

Mercury Capsule Abort Systein Tested in ﬁrﬂp

U. 5. Marine Corps Sikorsky HR2S-1 helicopter lifts a Project Mercury capsule for one of a
series of abort test drops from 2,500 ft. over the Salton Sea (AW Feb. 15, p. 52).

Military Electronics Division

y ¥

-

CLOUD 9

ASSEMBLY
LINE

RELIABILITY 1s designed into
Motorola military electronic systems
and equipment from the beginning...
not patched on later...an inherent
characteristic of all Motorola products
for three decades, From cloud nine to
assembly line, from original concept to
completed military contract, uniform,
dependable performance under severest
operational environments is more than
an objective...it 1s an obsession at
Motorola. This spirit motivates 850 top
scientists and engineers and more
than 3000 technical specialists in all,
deployed at Motorola's six wholly-
owned facilities, exclusively engaged
in electronics for defense.

Consistent reliability in a broad mix of
military electronic programs has won Motorola
its reputation and responsible roles in these,
and other advanced fields:

= Military Communication Systems & Equipment

« Data Transmission, Processing & Display Programs

« Missile Systems, Electronics & Instrumentation

» Electranic Warfare & Countermeasures Programs

« Anti-Submarine Warfare Systems & Equipmant

= Applied Research & Development in Microelectronics

» Advanced Radar & Sensor Developments

» Solid State Developments in Matérials & Devices

« Mavigation Systems & Equipment

= Surveillance Systems

For more detailed information, a comprehensive

brochure will be mailed on request.

Qualified technical personnel are invited to
join recogmzed leaders in many fields ot
seience at Motorola...and share in solving
complex military electronies research,
development and production problems.
Write to the area of your choice.

CHICAGO 51. ILLINDIS

1450 MORTH CICERO AVENUE
SCOTTSDALE, ARIZOMNA

8201 EAST McDOWELL ROAD
RIVERSIDE,CALIFORMNIA
BE30 INDIANA AVENUE
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Flight Instrumeniation System Engingaring

g Vehicle Engineering

Optical System Engineering

How do vou make a Hound Dog point? Set him straight from a star.
Helping to launch the deadly air-to-ground Hound Dog missile repre-

sents one of the many exciting new areas in which vou’ll find advanced

Kollsman engineering talent assuming a leading and eritical role.

This ealls for the precision Kollsman Astro Compass to help guide the
B-52 mother ship and for the Kollsman Star Tracker to help launch the
Hound Dog missile accurately.

Waorking with Autonetics, a division of Novth American Aviation,
Kollsman once again has demonstrated its engineering capabilities in the
optical, mechanical, electromechanical, and electronic seiences.

To some people Kollsman means “altimeters.” It's only natural.

ASTRD TRACKERS = AUTOMATIC ASTRD GOMPASS - AIE DATA COMPUTERS - ELEQTROMECHANIGAL SYSTENS = MISSILE COMPONENTS & SYSTEMS » JET ENGINE INSTRUMENTS + FLIGHT INSTRUMENTE « KOLLSAAN INTECRATED FLIGHT INSTRUMENT SEATEM »

Kollsman altimeters and flight instruments have meant excellence and
progress for the past 32 years. But today Kollsman means much more.
From inner marker to outer space, Kollsman capabilities are keved to

tomorrow ... today.
Prop aireraft, jet aircraft, missiles, space vehicles...Kollsman engi-
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an awarcness of the activities of NASA and
to secure support of its programs.

NASA should set up a system of research
orants for individual scientists or groups of
scientists working in universities or non-
profit research institutes based on original
rescarch  proposals and with approprate
means for their review and approval. Such
grants should be for the support of basic or
applied research in areas of interest to
NASA. These areas of its interest should
be broadly interpreted.  Proposals from well
qualihed interdisciplimary groups should be
encouraged,

Enter Into Contracts

We believe that the NASA should enter
mto contracts with industrial corporations
and governmental agencies for specific re-
search needs, particularly in the held of
technology but also in fundamental re-
scarch. Such research contracts are particu-
larlv favorable for the solution of short-
term problems which might be ineficiently
studied 1 an intramural program and which
might require the hiring of specialized sci-
entists or the building of particular equip-
ment that would have no long-term value
to the agency,

The committee strongly  recommends
that the grant program and perhaps research
contracts should be inibated so that money
15 avallable to the recipients at the carliest
practicable date, The initiation of this
program need not await the setting up of
the permanent organization of the Life

Sciences,

The NASA may be able to bor-

row an experienced official from the United
States Public Health Service, the Ofhce of
Naval Research, or the National Scienc
Foundation to get this program under way,
Alternately, the NASA could delegate the
approval of such grants to the National
Research Council-National Academy of So-
ences,  The sort of study section mechanism
used by the United States Public Tlealth
Service could serve as an excellent model.

The effort to put living animals and men
nto space and to mamtain them there for
considerable peniods of hme requires the
EIL\L’I"FPII'ILIII' of manv new iLLhiHlLIIIL""h h]l.'
protection from unfamiliar stresses.  The
nature of these stresses 15 reviewed elsewhere
in this report. Study of the physical, chem-
ical, hiological, and psvchological stresses of
space Hwht requires an extensive array of
apparatus and a large staff of trammed scien-
tists and technicians. Additional facilities
and close haison with the physical scientists
md engineers engaged in vehicle research
md development are essential to provide
proper life support systems and protection for
the passengers m this new form of trans-
portation,

Existing Capability

The existing capability for studics of this
character is found almost entirely in the
milikary services.  Except for a few aircraft
companies, civilian agencies have had Little
need to develop studies on Ingh altitude,
high speed flight, and NASA itselt has so
far concentrated almost entirely on the

phrsical and engimeering aspects of Hight
problems.

The military  medical services on  the
other hand have been continuonsly engaged
since the Fist World War in develop
mg facilitics and personnel for aeromedical

stuchies,. Mo attempt will he made herc
to draw up a hst of the facilities now
avatlable, It 15 onlv necessary to note that

taken together. these installabons provide
a variety and guantity ot controlled environ-
ment  chambers, centrifuges, acceleration
tracks, and other relevant apparatus which
may not be equalled anvwhere else in the
world.

Especially Impressed

The committee was most especially 1m-
pressed with the quality of the personnel
available for work in these laboratories and
their enthusiastic dedication to the job. It
i5 difficult to measure the existing a.:lpahilit}'
in terins of money but the imvestment in
men and machines must represent at least
$50,000,000 and perhaps a good deal more.
More mmportant 15 the time which would
be required to build similar installations or
train comparable personnel for use else-
where.

It appears that the military capabihty in
acromedicine  is, at present, not fully
utilized. The reasons for this are some-
what complicated and require at  least
brief exposition. In the frst place many of
the biomedical problems of conventional
high altitude flight are now reasonably well
solved. Furthermore, the military require-
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SINCE 1942, WHITTAKER CONTROLS HAS BUILT OVER 2,000,000 CONTROL DEVICES!

v Advanced conceplts now being planned at Whittaker Controls present unusual and
challenging opportunities for qualified engineers. Why not inguire now?
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Space Biology Computer

Brooks AFB, San Antonio,
S100,000 Pace analog computer has been eccts of which the X-15 and Dwna-Som
delivered to the USAF School of Avia
tion Medicine here to assist in basic and
advanced aerospace medical research.

The specially designed machine will
he utilized in simulating factors of stress
situations. The computer would permit
study of a human's reactions, saving costly
bime-consuming laboratory trial and error,

It is also expected to be helpful as
diagnostic aid.

The computer was built by Electronic
Associates, Inc., Long Beach, Calif.

objective or requirement, They depend for
the maost part on the [.I-Ll._l.'i”]”:' momentum
of the conventional aircraft program, and
Tex <A the existence of a few pruum,uhl pProy-
vehicle series are l.-:~'.11|11|_'l]L'5-. IFor t':-nuplr_'tt'-
ness, it mav be noted also, that understand-
mg of acrospace medicine benefits indirectly
I:.-., research funded for other reasons. For
-L‘-.II]iI]}l{. work on hot, um'-.'t cnvironiments
desired by the the tank corps may help in
|11|LF1,E'-.I.EI||L1|11rr some  of  the ]]-m-]rr'-:-.fu:;fl]
problems |1ml-|u.{| m satellite  launchings:
closed ecological systems  under develop-
ment for use in snbmarines mav he adapted
to space vehicles; and 5o on.

Selecting Astronauts

- Somewhat  paradoxically, NASA, which

ment for conventional aireraft is increasingly  tully no
uncertan. Fewer such velucles are ]}ll'lllul

tor the future

dechming need for the use of existing aero-
medical facilities for the training and in-
doctrination of conventional points. Current
military  plans emphasize the use of un-
manned ballistic missiles,
forward-lookmg elements at varions points
m the military  cstablishment foresee a lenge.
tactical need for manned vehicles in space, the
"||'|IL|] '|.1|-L1'1I]]““"'| "r'l"‘n['l'.._ll]"n I:_]l_l 1110t ':l']-nll i H'I-..IH'I-I'
part of current operational plans, The mili-
tarv budgets for acromedical research are
ot t]]:,n.fnrr. detended at present o the
basis of a clearly defined existing military  whole,

does have a clearly defined  mission  to
put and maintain men i space, has cssen
existing  capability  for ~.huf|1.mg
the biological and mecical Lm:hl;nn i
volved. Faced with the necessity for select
ing a group of astronants for Project \ler-
cury and providing for their safety during
this series of missions, the ageney turmed for
assistance  to the mubitary services.  The
serviees, i turn, have responded with en
thustasm and good will to this new chal-
In spite of the apparent snceess of
arrangement, the fact remains  that
authonity for ensuring the health, safety,
and cHeetive functioning of the astronauts is
not irmly in the hands of the AZENCY TESPON:
sible for the success of the project as a
The medical personnel were not
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airliner. In many of the nation’'s missile programs
Whittaker is also solving extreme fluid contro
problems.

WHITTAKER GYRO: Leading designer and manu-
facturer of electromechanical and non-electric
gyroscopes, including rate gyros vertical gyros,
and position gyros, In addition, this Division is
active in the sub-systems field with stable plat-
forms, inertial guidance equipment, and auto
pilots for missiles.

o, T | MONROVIA AVIATION : Producers of precision air-

' » crafl structural assemblies, Monrovia Aviation's

. 1‘{ products are installed on America’s principal mil-

it itary and commercial jet aircraft. This Subsidiary
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h J.:l.,_fft able air conditioning units for missile ground
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el processing services for SAC's 1st Missile Division.

ELECTRONIC S5YSTEMS: Specialists in systems
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Military Programs. In addition, Electronic Systems
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;}, ELECTRONIC COMPOMNENTS: Designs and pro-

duces companents, including magnatic amplifiers,
transformers, micro-miniature relays, delay lings
and high temperature ceramic capacitors. These
reliable components are being selected for instal-
lation in many of the country’s principal missila
and space programs.

| COOK BATTERIES: Designers and manufacturers

| of automalically and manually activated silver

| zinc batteries for specialized missile application.

| These auxiliary power units provide primary or

8 1L - secondary electrical power, This subsidiary also

3 -"[ produces power conversion and other electromo
apparatus.

TELECOMPUTING
CORPORATION

Los Angeles, California

Telecomputing Corporation is a unique combina-
tion of carefully inlegrated organizations, It 1:
staffed with scientific talent of rare ability, created
for the purpose of managing entire Space Technol-
ogy and Weapon System Projects. Telecomputing
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militaryv control systems,
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selected by the NASA but by representa-
tives of the military services which provided
them on a loan basis for this particular task,
Their continued presence in the project is
as much a matter of continuing good will
as it 15 a clear contractual agreement, and
the individuals themselves must of necessity
feel a primary lovalty to the services in
which thev have ¢lected to develop their
entire careers,

The establishment of an Office of Life
Sciences in NASA will greatly improve its
capahility for discharging its biomedical
responsibilities,  Even though the agency
will probably wish to continue to draw on
many other sources for help in solving its
biological problems, the presence of at
lcast a small staff of highly gqualified biolo-
gists and medical men 15 essential for the
formulation of overall policy, the direc-
tion of research and operations within the
NASA, and the negohation of satisfactory
working agreements with other government
agencies and the military services,

For the next few? vears, and possibly in-
dehmtely, the NASA will need to rely
heavily on the military services for help
in the technology or applied aspects of
acromedicine.  For reasons outlined above,
the military services presently appear to
possess a capability in excess of t]I::L-ir oW1l
need and are anxions to cooperate in every
possible way. The committee was nmpressed
by the ease with which NASA has arranged
cooperative research between individual and
small groups of workers in the military
laboratories. It is apparent that personnel
may be lent from one agency to another,
apparatus may be transferred or time made
available at military installations with a
minimum of administrative difficulty so long
as the scale of the operation is kept rea-
sonably small,

All those who provided information for
the committee were unanimous on this
point,

The situation s far more dubious with
respect to large or long-continued programs
mvolving  extensive transfer of personnel,
facilities, or funds. Complex contracts
of this character would doubtless have to
be channeled to rather high levels in the
Department of Defense with noncommittant
delavs and uncertainties. A more serious
question involves the over-all government
policy in relation to the budget. To what
extent will or should the Bureau of the
Budget or the Congress permit the trans-
fer of segments of the NASA budget to
other agencies for the execution of NASA
directed and supervised objectives? To put
the question another way, how far can
the military services go in justifying the
salaries and allowances of military personnel
a substantial part of whose time is spent
on civilian missions,

Another difhculty arises from the fact
that the apparent excess of space medical
capabihty now available in military estab-
lishments may be temporarv. How far the
present cordial cooperativeness of military
personnel is dependent on this temporary
excess is difficult to determine, but the pos-
sibility canmot be ignored. The present sit-
uation 15 at best an unstable one. Either
of two things may happen. The military
decision to relv heavily on unmanned bal-
hstic or guided vehicles mav become more
firmly established. This will lead to a fur-
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ther declime 1n 11|1'I|'l'ur}‘ requirciments for acro-
medicine with noncommittant budget cuts
for the support of acromedical installations.
Converselv, and in the opinion of the com-
mittee more probable, present skepticism in
regard to the utility of manned military
vehicles will gradually disappear and the
services will be provided with increased
funds for research in space medicine,  In
cither case, the excess military capability
now available to NASA is likely to decline
if not completely disappear.

Recommendations

Faced by these considerations the com-
mittce makes the following recommenda-
tions:
® The Applied Medicine and Biology Sec-
tion of the proposed Ofhce of the Life
Sciences should, in the immediate future,
make the fullest possible use of the excel-
lent facilities and personnel for biomedical
rescarch now available in the military serv-
ices. The exact mechanisms for this co-
operation must be worked out in the large
part by the administrator, the Director of
the Life Sciences, and his staff together
with the proposed Section on Extramural
Research, In many cases, the necessary ar-
rangements can be based on informal agree-
ments to assign personnel or make facilities
available, In others, formal contracts guar-
anteeing definite sums of money over stated
periods of time will be necessary. In order
to facilitate the negotiating of such arrange-
ments, additional liaison machinery should
be set up between the Department of De-
fense and NASA in the Life Sciences. This
might well be a committee composed of
the directors of bicastronautics of the Aar
Force and Navy, the Director of the Office
of Life Sciences, and the assistant director
for the Applied Medicine and Biology Pro-
grams of NASA, This committee should be
empowered by general directives from the
Department of Defense and NASA to work
out contractual and other arrangements for
the conduct of research and development in
acrospace medicme.

A Civilian-Military Liaison Committee 15
in existence to arrange for cooperative in-
teragency undertakings. It is felt, however,
that astro-medical matters involve quite dif-
ferent considerations from those regnlarly
dealt with by the Cinlian Military Liatson
Committee. The amounts of money in-
volved are much smailer and other factors
in the situation are such as to make it un-
likely that the human problems of space
flight will get the attention their importance
merits unless thev are dealt with by a
specially constituted group.
® As soon as possible the NASA Applied
Medicine and Biology Section should de-
velop an in-house capability for research and
development as part of the intramural pro-
gram rr{*mnnu:mch in this report.

The exact extent of in-house capability
cannat he foreseen at this time. In view of
the uncertain availability of military facili-
ties in which much of the immediate re-
search program must be developed, it scems
wise to recommend that the long-term pro-
gram include facilities for the study of every
aspect of bioastronautics except those which
involve heavy expenditures for special items
of equipment.
® The provision of adequate access to large
and expensive apparatus raises special prob-
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lems. At the present time, the most notable
example is the human centnfuge for simu-
lating space flight problems at Johnsville,
In maost instances, one such  imstallation
should be enough to serve the national in-
terest, if proper arrangements are made in
advance for 1ts construction and utilizahbion.
The present practice i5 that one or another
of the services develops a given installation
to meet its own needs and then invites or
allows the other services to use it on the
basis of ad hoc agrecments, The committee
wishes to recommend that in the foture
such facilities be planned and operated on
an explicit NASA-nterservice basis, Various
administrative patterns may be thought of
to achieve this end. In some cases the
facility might be set up as an mndependent
authority with its own budget to provide
research service to other government agen-
cies much as the Burcan of Standards does
now. In other instances the facility could
be held and operated by a NASA-nter-
service committee with a budget provided
ll:l:.' onc or maorg l']f H'II.:'F.I;.' "iI'_‘T'ln'il'.'[."':i I'L']_]r[."'.'l'-ﬂ.‘T'ItL'd
on the committee, This pattern has worked
well for the Armed Forces Institute of
Pathology.

In common with every agency of govern-
ment and industry which utilizes and de-
pends upon scientific and techmical special-
ists, NASA has a stake and responsibility
n the education and traming of such men
and in the continued supply of scientific
manpower generallv, An agency which at-
tempts completely to fulfill its responsibil-
tics i this arca may recognize a dual nature
in these responsibilities, It 15, of course,
necessary to create and maintain a cadre
of scientists properly equipped with the
specialized  knowledge, skills, maotivation,
and philosophy which are required for the
particular mission, but it 15 also important
that this be done without depletion of
other important activities which include:
national defense, health, aviation medicine,
and the basic biclogical, medical, and be-
havioral disciplines upon which these areas

depend.

Training Program

The committee recommends that NASA
take immediate steps to initiate a diversified
program of training and the support of
training administered by the Office of Life
Sciences through the Section on  Extra-
mural Activities and that in the planning of
such a program attention be given to the
following tvpes of activitics:
® Post-graduate fellowships or trameceships
at NASA installations, at space biology in-
stitutes, or in certain laboratorics of the
armed forces, the United States Pubhle
Health Service and other governmental op-
crations, or at appropriate departments n
universitics here and abroad for individuals,
including members of NASA staff, foreign
scientists and others, who have chosen a
carcer in astrobiology, space medicine, or
immediately related helds.
® Training grants to appropriate mshitutes or
university departments to support existing
teaching activitics or initiate new ones n
areas of general or special relevance to the
NASA Life Sciences Division,
® Short-term visiting scientist appointments
(from two months to two years) to permit
qualificd scientists from this country and
abroad to utilize certain of the special
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New Ti» Processes Hnprove misiument Sensitiniy/

In delicately-precise instrumentation, parts must react
to relatively small rotive forces. Here . . . bearing
torque is the highly critical factor. Separator selection,
bearing finish and clinically clean assembly areos are
extremely important.

It's here that NMew Departure is setting new industry
standards! Special dies and in-process gouging of
separators assure ball retention with improved torque
and wvibration characteristics. In addition, new N.D.
honing processes and Talyrond gauging deliver uniform
accuracy to millionths of an inch. Moreover, having
originated the first bearing industry "“white room”,
followed by continuous experience, New Departure’s

present day, modern assembly areas approach
fantastic levels of cleanliness.

An everyday example of N.D.'s contribution to improved
instrument sensitivity can be found in the Smithsonian
Institution-selected Micro Clocks, These vitally important
instruments are accurately tracking both U.S. and
foreign satellite movements in time determinations of
1 milli-second . . ., and better!

For new performance and reliability in your precision
instruments, ask your N,D. Miniature/Instrument Bearing
Specialist to sit in on early design level discussions. For
further information call or write Department L.S., New
Departure Division, General Motors Corp., Bristal, Conn,

MINIATURE E |

UMENT BALL BEARINGS
‘oroved reliability you can build around

faciltics of NASA or the ammed forces in
research of relevance to the Life Sciences
]]Fﬂg'l':l'l]l-

The commuttee, in common with scien-
tists generally, believes that the primary
purpose of science, which 15 to ncrease
man's understanding of the universe, is best
fulfilled by free exchange of scientific find-
ings, information, and criticism among all
scientists, The Congress. in  establishing
this agency, declared “that it is the policy
of the United States that activities in space
should be devoted to peaceful purposes for
the benefit of all mankind.” To this ¢nd,
the committee recommends that NASA give
serious thought to those mechanisms and
suarantees which will facilitate free scien-
tific interchange with respect to the Life
Sciences program. Among those which the
committee has considered and which it
siupports are the following:
® Judicions use of travel funds to permit
the exchange of information between in-
dividual scientists, or among scientists at
national or intcrnational meetings and sym-
posia  without arbitrary  restnictions  but
gnided by the value of such interchange to
the advancement of knowledge.
® The sponsorship by NASA of hulletins,
journals, and of conferences, meetings and
symposia on topics or in ficlds where such
media or opportunitics  for  exchange of
mformation would be of value.
® The establishment of a policy of the
free reporting of all scientific information
obtained i the Life Sciences through the
extramural or mtramural operations of NASA
m the open scientific literature.  Secunty
regulations with respect to personnel  or
publication and n the areas of grants, con-
tracts and fellowships muost be  exercised
with great cantion and hmited to those spe-
cihe projects where a direct relationship to
national sccurity can be clearlv  demon-
strated.

\Ithough much basic rescarch related to
problems of space can be conducted in ap-
propriatc facilitics on carth, it 15 apparent
that many observations must he made in
space vehicles. The study of the effect of
weightlessness s an obvious example; spec-
tographic analysis of the surface of the
planets from platforms high above the dis-
turbang influences of the carth’s atmosphere
is another. For some time to come, the space
available for scientithe mstruments in space
vehicles is likely to be strictly limited, At
the present time almost all such space and
bandwidths  available  for  telemetry  are
being absorbed by the equipment necessary
te monitor the function of the vehicle it
self or to make limited physical obsenva-
tions of its ymmediate environment,  Pros-
pective improvement of propulsion systems
will soon provide more commodious vehi-
cles, but for vears to come the supply of
facilitics is likely to be far less than the
demand. Proper allocation of such space
facilities wall be very difhcult to arrange and
certainly cannot much longer be left solely
to the good will of those responsible for
the design and operahon of launching
cquipment, or to random excitement as to
who can mject the largest mammal nto
arbit.

Attention may be drawn to the fact that
at present two great powers between them
cnjoy a monopoly in operations in space.
\lthough this list may be expanded some-
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Space Radiation Package T:esfed in Drop

Nuclear emulsion recovery vehicle (NERV) for testing space radiation (AW Hi.']'l-": 9, p. 70)
was successfully tested in a high altitude drop from a USAF Lockheed I-104 jet fghter,
Package weighed 75 1b. and was developed by GE's Missile and Space Vehicle Department.

NERV will be launched by NASA’s Argo D-8 research rocket to 1,800 mi. height.

what m years to come, the extensive re-
sources needed to support such missions
make it likely that they can be carried out
only by the very largest nations. It 1s a
tradition ot long standing in the United
States that a monopely position carnes with
it the obligation to conduct affairs with due
regard to the public interest. In the pres
ent instance the monopoly is essentially
worldwide, since it includes the control not
only of the vehicles themselves but of the
most suitable launching sites throughout
the world. It follows that these facilibies
should be administered so far as it is possi-
ble in the public interest of the world at
large, The committee is heartened by the
provisions which the NASA has made to-
wards greater international cooperation. As
man stands before the moment when at
last he may break the bonds which have
chained himn to a single planet, it seems
fitting and proper to ensure that all man-
kind, and not two nations alone, should
have the opportunity to meet this momen-
tous challenge.

]
Lockheed Satellite
Contracts Negotiated

Los Angeles—Contracts totaling 5275
million for work on Discoverer, Nhdas
and Samos satellites have been negoti-
ated by Air Force with Lockheed Aar-
craft Corp.’s Missile and Space [ Divi-
sionn, This brings Lockheed's contract-
ing total for these programs to morc
than $500 million.

Breakdown for the new hgure s
§56 million for the Discoverer devel-
opment satellite, $60 milhon for the
Midas infrared warning satellite and
§157 million for the Samos optical sur-
veillance satellite. The contracts, to be
signed soon, were preceded by letter
contracts.

Lockheed said it expects a slight -
crease in employment as a result of the
new contracts.
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CRYOGENIC ELECTRONIC COMPONENTS and devices in varyving stages of research, development or production at the indicated labora-
tories in this country and abroad are expected to have wide airtborne and space applications.

By Barry Miller

New York—Crvogenic clectronics, an
infant technology of electronic devices
and equipments operating at very low
temperatures, appears likely to plm an
important role in arrcraft and space ve-
hicle navigation, detection and com-
munication systems, a recent AVIATION
Week survey of 44 avionic firms and re-
scarch laboratories indicates,

A primary interest in cryogenic avi-
onic devices and equipments stems from
their potentially srmﬂi5 size, light weight,
low power consumption, high reliabil-
ity and extreme accuracy.

Space Applications

Initially these advantages are ex-

pected to be exploited in airborne pmi-
cets and a restricted number of space

applications. Further in the ful‘urt: is
the promise of extended space applica-
tions for cryogenic equipment using
natural and designed space environ-
ments.

A few of the immediately more at-
tractive applications which are now
feasible and will become more mter-
esting as device development progresses
are:

e Long range radar and communica-
tions—Aircraft can carry  highly-sensi-
tive and therefore long-range radar and
communication equipment using super-
cooled Masers and parametric ampli-
fiers and can employ liquid helinm re-
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fueling for cryogenic devices between
short missions,

® Inertial systems—Navigation and guid-
ance systems with cryogenic gyroscopes
(AW Feb. 1, p. 72), accelerometers and
perhaps at some future time guidance
computers also may be appropriate for
short-life guided missiles and/or bal-
listic missile submarines.

® Infrared—Aircraft and satellite infrared
reconnaissance and fire control systems
using detectors cooled to liquid nitro-
gen (77.3K at atmospheric pressurc)
and eventually liquid helium (4.2K at
atmospheric pressure) temperatures are
among the first applications. Radiation-
sensitive  superconducting  bolometers
may also be applied here. Other infra-
red svstems including missile guidance
and ballistic missile defense systems can
also tie in with crvogenics.

® Magnetometers—Airborne anti-subma-
rine warfare patrols equipped with
superconducting  magnetometers  as
magnetic anomaly detectors are another
promising application.

Ultimate Developments

Ultimately complete cryvogenic sys-
tems with sensitivitics almost unique
among avionic equipments will evolve,
according to several firms and military
sources questioned by Aviarion WEEK.

The cryogenic rescarch programs of
a few companies, and the thinking of a
number of others, are already pointed
in this direction. Cryogenic electronic

Space Spurs Cryogenic Avionic Research

research at the Martin Co., for example,
15 directed toward developing super-
conductive components and ciremtry
needed for complete eryogenic systems.
All-crvogenic  systems of interest to
Martin and others, include inertial
guidance using Eupr:rcnnducting avTos,
cryogenic sensing and processing  cir-
cuitry, and meteor avoidance radar re-
ceivers with several parallel digitalized
trajectory computers.  An all-crvogenic
inertial system, according to one pro-
ponent of such systems, might halve
the size of any inertial system presently
known.

Cryogenic Electronics

But for the present crvogenic elee-
tronics 15 still in its infancy. It const-
tutes primarily a broad research and
development effort, involving an annual
imvestment of over 55.5 million at 24
of the 44 questioned firms alone. This
rescarch and development must pro-
gress, many engineers feel, before all-
cryogenic avionic systems are realized.
Much more must be learned about su-
perconductivity and  superconductive
materials, about the behavior of semi-
conductors and paramagnetic materials
at cryogenic temperatures, and about
fabrication techniques, these engineers

argue,

There is also some feeling among
scientists working in  crvogenics, al-
though it is a minority opinion, that
swift development of tunnel diodes has
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dampened both interest in and need
for cryogenic computer  components.
Should i’%m tunnel diode win wide ac-
ceptance and be produced as cheaply
as some predict, this reasoning con-
tinues, cryogenic components w il find
only limited applications in computers.
This could in turm be reflected as a
general slowdown in interest and devel-
opment of other ervogenie equipments.

Regardless of the pace and extent of
crvogenic clectronic developments, 1t is
likelv that ervogenic devices will be in-
troduced in steps before the all-cryo-
genic svstem becomes practical, just as
semiconductor devices were before the
advent of completely transistorized sys-
tems. The eryogenic gyvro, a key device
now in tesearch and early development
at many laboratories, will have to prove
practical and comparable to other exotic
low-drift gvros as a typical mitial step
in this progression,

One obstacle which threatens to
block widespread use of crvogenmie avi-
onic equipment is the need for light-
weight, compact and reliable helium
liquefiers.  Most crvogenic  devices
(superconductive) can operate only at
liquid helinm temperatures or operate
most effectivelv at these temperatures.
For opcration at higher temperatures
(liquid nitrogen) to which infrared
equipment 15 cooled, the problem 1s es-
sentially solved, in principle, with closed-
cvele nitrogen cryostats and with nitro-
gen crvostats which use the atmosphere
for their supply, engineers at Rome Air
Development Center point out.

An airborne helium refrigerator 15
another matter, however. A device
needed to continuously cool a cubic
foot of crvotron circuitry dissipating one
watt from an ambient of 50C, would
measure 15 in. in diameter, 45 in. In
length, would weigh 100 Ib. and its
6-cu. -ft., 5-hp. compressor would add
300 1b. more, according to a manufac-

turer of liquehers.
Mevertheless there are a number of

applications in which this difhenlty can
be sidestepped. Aircraft flving on short
missions could refill their helium de-
wars between flights. Similarly, in mis-
siles and satellites which are expected
to have short lives, a recirculating cool-
ing system might not be necessary or
desirable. Gvros in missiles might be
designed to prevent excessive thermal
transfer from their supercooled regions.
At the launching site, liquid helium
could be supplied continuonsly to the
rvro by an external recireulating refrig-
crator which would be detached at
short notice before missile launching.

Cooling requirements mav be simpli-
fied in space. Martin engincers point
out that the low temperature require-
ment is less severe with the low external
temperature available in space and with
proper exterior design of the container.
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Cryogenic rocket propellants, thev ob-
SCIVE, Ilught prmiﬂﬂ a  low-tempera-
ture environment im the vehiele, for
much of the trip at least, without added
weight. The small power dissipation of
crvogenic  circnitry would  canse  in-
significant boil-off of a propulsive fluid.

Device Research

OF the 44 groups surveved by
Aviation Week about 30 are in the
midst of device research and develop-
ment, much of it for space or airhorne
applications (see chart, p. 72). Devices
include:
¢ Gyroscopes (supercondncting) which
will have extremely low random drift
rates, perhaps as low as 0.0001 deg. per
liour. These are under study at the or-

Cryogenic Electronics Background

Cryogenic electronics is the technology of very low temperature (below 125K)
electronics. The primary phenomenon which many cryogenic devices utilize is that
of superconductivity, a metal or compound’s complete loss of resistivity when cooled

gunizations indicated i the chart, and
another firm, Republic Aviation, is cur-
rently supporting a design study on a
crvo gvro. Various tvpes of gyvros are un-
der *.l'ui:h Kearfott, for example, 15 de-
veloping superconducting bodv-mounted
free gyvros and rate gyros. The ervogenic
gvro works on the principle that a super-
cunductmg sphere can be suspended by

a magnetic field, thus eliminating con-
ventional bearings. When the chamber
containing the sphere is evacuated, a
Kearfott engincer points out, air drag
is climinated and any rotation imparted
to the sphere will continue indefinitely,
Texas Instruments is under contract
from Rome Air Development Center to
develop a sensitive fixed reference frame
by using a magnetic field locked inside

below its transition temperature near absolute zero. Many pure metals (usnally poor
conductors at room temperature), compounds and allovs display superconducting
properties, although their individual constituents may not be superconducting by

themselves,

approached.

a multivibrator.

Transition temperatures of superconductors can be reduced by extemally applied
or internal magnetic fields. For sufficiently large fields, exceeding a critical field,
a superconductor can be driven out of the superconducting and into the normal, or
resistive state. The critical field becomes larger as absolute zeéro temperature is

This “quenching” of superconductivity by sufhciently high fields was emploved
five years ago by the late Dudley Buck, then a young graduate student, in his original
concept of the cryotron. The ervotron consisted of a wire control made of a super-
conductor with a relativelv high critical field wrapped around a core or gate supercon-
ductor with a lower field, Currents passing through the control set up fields which
are sufficient to push the gate into its normal state. Thus, Buck had a switch which,
placed in series with another cryotron, gate of one to control of the other, formed
Logic functions using cryotrons were demonstrated.

To increase the speed of the device which is limited by the switching time and
the ratio of self inductance of the control to the normal state resistance of the gate,

device now receiving careful attention,

peratures.

vacuum operation,

Success with the crvotron has stimulated interest in other crvogenic devices both
superconducting  and  non-superconducting.
crvogenic environments include infrared detectors and photoconductors from which
thermal noise is practically climinated at these reduced temperatures, and Masers

rescarchers progressed from Buck's onginal wire-wound cryvotron to the thin film

I This device, and other snperconductive vacuum-deposited thin film crvogenic
devices, have these potential advantages for space applications cited by Martin Co.:
® Thermal and chemical decomposition are virtually non-existent at crvogenic tem-

® Large complexes of cirenitry of very small size with high reliability can be made.
® [nsensitivity to shock and vibration is inherent becanse components consist of thin
superimposed films with the entire cirenit being a
® Deposition of film components permits circuit redundancy and self organization
which would allow the cirenit to bypass defective components,

® Large number of components with the potential for large memory units with short
access time permit storage of many complex computational programs, thus requiring
a minimum of inputs from an operator or outside source.

Critics of superconductive film  circuits  point to  crvotron  switching  time
(1 microsecond is the estimated maximum expected), which is slow next to a phase-
locked oscillator or Esaki diode, the difienlties in controlling flm deposition and the
need to cool the cirenits with liquid helinm. Proponents cite some of the advantages

itemized above and the possible low cost of making 1,000 crvotrons in a :ﬁng!u

solid mass.

Non-superconducting  devices  using

l which have very low noise temperatures when cooled to liguid helium temperatures.
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the superconducting sphere.  Present
efforts according to RADC are directed
toward devising a crvogenic method for
measuring extremely  small  magnetic
helds.

e Accelerometers (superconducting)
which should be highlv accurate mcl
sensitive over a wide range (from 107
up to i f'] and which are expected to hL
small in size.

e Vertical indicator for satellites, which
will provide direct reading of position,
in research and development at Kear-
fott. A dual vector device, it will indi-
cate two positions in space, one based
on the radius vector from the carth’s
center to the satellite, the other a vector
perpendicular to this. The mndicabhing
mechanism, still proprictarv, 15 super-
conducting.

* Bolometers  (superconducting)  ex-
tremelv sensitive to radiation, and pos-
siblv responsive in the far infrared re-
gion. These devices will utilize the ex-
treme sensitivity of a superconductor to
an externally Jpphu] fold and should be
excellent radiation indicators.

e Microwave mixers (superconducting),
which should be low-nmse devices ca-
able of operating up to 1 kme. Non-
EI'IE';!.T mixing is obtained by transition
from the superconducting to the nor-
mal state. Besides groups indicated in
the chart, Arthur Little is investigating

the response of superconductors to very
high frequency fields under a contract
from Air Force Cambridge Research
Center in connection with the latter's
mterest in @ microwave mixer.
® Antennas (superconducting), which
should have excellent frequency pickup
because of low radiation to circuit re-
sistance. The antenna would consist of
a simple superconducting tank circuit
with a small coil inserted in series with
one element in the tank and brought
outside the shielding, The coil weuld
be extremelv sensitive to radiation and
would couple energy into the loop.
» Electromagnets (superconducting),
capable of providing stable magnetic
ficlds for Masers and at the same time
consuming little power, occupving in-
signihicant space and contributing neg-
ligible weight to a device (AW Feb. 15
p. 76). These are in development pn-
marily in conjunchion with Maser work
at Airborne Instruments, Hughes, Jet
Propulsion Laboratoryv and Lincoln
Laboratorv. Main objective is to find
mpcrcnnﬂuctnn with  high critical
fields (opposite requirement of a ¢rvo-
tron) and capable of being fabricated
into wire. Under contract to Lincoln
Laboratory, Battelle Memorial Institute
15 1nvestigating niobium-tin - com-
pound and if this material can be
formed into wire it should provide
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VAPORIZING NITROGEN in dewar flask at the Martin Co, (left) produces 77K temperatures for tests of vacuum-deposited specimens.
Circular holder and necessary masks for depositing ilm flip flop at Space Technology Laboratories, Inc. (right) are shown half true size.

critical felds four times those of nio-
[um.

o Masers, capable of operating in the
millimeter wave region or with larger
omain-bandwidth  products  or  better
ranges of frequencies. Among the more
cxotic types 1s a cvelotron resonance
Maser in the planning stage at Lincoln
Laboratory. It will use sermiconductors
as active matenals, will be tunable and
possibly work from millimeter to in-
frared regions.

® Super-cooled parametric amplifiers,
normally capable of nose hgures of
about 1 db. at room temperature, which
can provide even more sensitive per-

FIN TUBING made by Air Products for
miniature heat exchangers used in cooling
infrared crystals to liquid nitrogen tempera-
tures, Gas enters tubing at one end, ex-
hausts at other after passing through throt-
tling section held to 77K. Tubing con-
tained inside small evlinder with infrared
crystal mounted at end is placed inside
vacunm-insulated dewar fitted with window

or lens.
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tormance rivaling Masers because of
the reduction in thermal noise when
cooled to liguid nitrogen temperatures.
® Superconducting computer elements,
including thin ilm crvotrons. Shift reg-
wsters and memones have been or are
bemg developed at RCA, IBM and
Arthur Little.

e Non-super conducting computing cle-
ments, such as CRYOSAR (low-temper-
ature—CRYQ) Switching bv Avalanche
Recombination) developed at Lincoln
Laboratorv. CRYOS. "!;R 15 a two-ter-
minal computer clement whose opera-
tion 1s based on mmpact 1omzation 1
semiconductors at hiquid hellum tem-
peratures. [ts operation, similar to that
of a gas discharge tube, involves abrupt
-r:h.mgu n resistance produced by volt-
age across a semiconductor. CRY OSAR
memory clements are possible.

Other Projects

Other crvogemce components and de-
vices in varving stages of rescarch
development are fernte isolators and fer-
rite himiters (Airborne Instruments Lab-
oratory), superconducting  trantormers
and transmission lines (IBM), super-
conducting cavities (HHughes), micro-
wave superconducting switches (RCA
and  Hughes), harmonic  generators
(Hughes), low-temperature  photocon-
ductors (RCA and Kearfott), mfrared
detectors  (Westinghouse, WADD,
Hughes) and reversing switches (Na-
tional Research Council),

Besides these special crvogenic de-
vices, standard components mav  be
made with new and improved proper-

ties when used at crvogenic tempera-
tures, according to W, C. Dunlap, Jr.
head of the solid state rescarch FrOLp
at Bendix Rescarch Laboratories, Al
lowable voltages applied to rectifiers
and capacitors, “he savs, mav be increased
greatly: because the thermal factors in
breakdown are sharply reduced. Umqul:
small-size resistors are possible in such
svstems, he savs,

Along these lines, RADC is conduet-
mg a crvogenic program ammed at more
immediate use of aviomic cquipment
cooled to hquid mitrogen temperatures.
By operating avionic equipment at
lower temperatures and not allowing
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LOW TEMPERATURE operating environ-
ments of infrared, superconducting  and
quantum electronic L'rjlr‘{lgmli:: devices as

well as special cooled transistors and par-
amps are indicated in chart.
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large temperature fluctuations, RADC
engineers expect to obtain improved
performance and better reliabihity than
possible at room temperatures,

The preservative effect of low tem-
peratures, Dunlap adds, nmight prevent
deterioration of avionic uun]m;u_uh

Materials Studies

The importance of materials in crvo-
senic electronics is indicated bw the
aroups among the 44 quutnmr:cl which
are 'ﬁTlIEh]ﬂg materials. The number
breaks down as follows: superconduct-
ing  materials—23;  semiconductors—2;
and paramagnetic materials—3.

[n superconductors, the prime mate-
rials of ervogenic clectronics, many
gromps report cfforts to find new super-
conductors, to raise transition tempera-
tures of known allovs or to ind new ma-
terials with higher transition tempera-
tures (For higher temperature opera-
tion); to find metals or allovs with sharp
superconducting transitions; to obtain
pure materials with low critical mag-
nctic helds (for Hun hlm ervotrons) or
impure materials with high critical felds
(for electromagnets).

Among the superconducting mate-
ritls and the laboratories where thev
are studied are niobium and its com-
pounds, bismuth-mercury, and  vana
dinm compounds (Kearfott); mobium
aluminide, thenium nitride and zircon-
wm  zincide (Bell Telephone Labora-
tories): tin, lead, mercury, nickel and
tantalum  (MIT); niobium, tin, alwm-
inum and zinc allovs (Rutezers Umiver-
sitv); and thalliom (Phvsical Technical
I"ederal Institute).

Cooling Mechanisms

Nine of the organizations questioned
are working on cooling mechanisms for
crvogenie electronies. Ohio State Uni-
versity, for instance, 15 examining un-
comventional cooling mechamsms un-
der contract to RADC. The effects be-
ing studied include some considered m-
cfficient by present standards, but which
supplv logistic advantages of simplicity,
reliahility and eomvenience in handling
and use of non-strategic  materials,
RADC savs. Ohio State 15 studving
magnetothermal — and  endothermal
chemical reaction cttects.

[f superconductors can be  found
with transition temperatures near the
higher temperature of ligmd hvdrogen
(20.4K), cooling problems mav be cascd
for supcrconducting devices,  To date
the highest reported transition tempera-
ture is for niobium-tin (about 19K).
One scientist suggests eventual use of
liquid neon (27.2K) refrigerating svs-
tems although the cost could prove pro-
hibitive,

Air Products, Inc., a manufacturer ot
CTYOgenic sy stems for cooling clectronic
devices, is urging avionics people to de-
sign 20 to 40K systems for airborne ap-
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TWO-WAY

SYSTEM

Now, the TELEPATH provides
yvou with wireless communications
where small size and light weight
are essential!

These short range systems use
a completely transistorized trans-
mitter-receiver unit, powered by
economical self-contained batteries,
and weigh less than one pound.

TELEPATH systems are available
tor operation in either 27 me. or
30 me. bands. No license is required
for the 27 me. TELEPATH . . . it
can be used immediately!
TELEPATH systems are a part of
your wearing apparel, assuring you
of more freedom and convenience of
use than the old style “walkie-
talkies,” TELEPATH systems may
be used to provide complete com-
munication networks, either indoors
or out. They also may be used direct-
ly with your present communications
system, to extend its usefulness.

TELEPATH systems are unsur-
passed for intelligible communica-
tions in high noise or poor visibility
conditions where direct vocal or
visual contact is impossible.

dustribatar  Contact SEISCOR teday and find

COMMUN’lr:ATms”

HELMET MODEL

Hard-hat with built-in radio, antenna,
earphones and microphone.

BELT-CLIP MODEL

Radio umit; headset with antenna,
earphones and microphone; shirt-clip
contrals,

- s g s g e - - ]

OTHER MODELS

A complate pocket-
size 2-way radig,

Alr Farce-Type for
Jel-enging noise

Special Models on Request

FEATURES:
® Crystal Controlled Transmitter
® (rystal Controlled Superheterodyne
Receiver
e Meets All Applicable FCC Requirements
® long Battery Life

.-.-r_r,r:..l_r.rj bow the TELEPATH can help yo : SEISCOR, Box 1590, Tulsa, Oklahoma !
il : Please send complete information. i
i
———— | NAME — I
(E’E 1SC E}Q | COMPANY |
ADIVIRION OF SHVWMOGEAPH SERVICE CORPORATION Il AﬂﬂHEss :
I. CITY STATE — i
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TAPCO GROUP

Thompson Ramo Wooldridge Inc.

CLEVELAND 17, OHIO

DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE,
ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES

STATIC INVERTER—The Tarco inverter employs special logic and
power circuitry which generates the three-phase output shown in
the photograph at left. This technique of “synchronous switching™*
provides an output which is essentially devoid of 3rd and 5th
harmonics and their multiples as well as all even harmonics. Although
the resultant wave form can be used unfiltered in many applications,
a total harmonic distortion of less than 5% can be obtained with
a filter that % appreciably smaller and lighter than would be required
to filter a square wave. Special controlled rectifier output circuitry
provides both efficient voltage regulation and short circuit protection.

Switched mode operation throughout insures maximum efficiency
as well as minimum size and weight. *Patent applied for

PERFORMANCE DATA — Input Voltage d.c.: 18-31 vdc, Output Veltage
3-phase: 115 vac = 1%, WYE or DELTA connecied. Output Power: 500 VA.
FPower Factor: Unrestricted. Output Frequency: 400 cps =0.02% standard
= 0.0001% where required. Distortion: Less than 5% . Maximum ambient at
full load: 125°C, Wave Form: Sine wave, Short Circuit Protection: Limits to
3007 rated current. EMiciency Full Load: 85% . ENVIRONMENTAL DATA
VYibration: 10g through 3000 cps. Shoek: 40g. Acceleration: 12g for 5 minutes.

Temperature: =55°C 1o <+ 125°C, PHYSICAL DATA—Envelope Dimensions
Including Fins: 4.5" x 9" x 10", Weight: 25 1b.

VOLTAGE REGULATOR —This regulator utilizes a pair of silicon
controlled rectifiers in a full-wave, buck-boost configuration. By
means of a fast response magnetic amplifier, this circuit simultane-
ously. provides efficient voltage regulation, transient elimination, and
short circuit protection. A stable internal d.c. reference in conjunc-

tion with the mdgnetic amplifier provides the necessary control to
maintain an output voltage constant to within = 0.7% . Efficiency
of over 90% is obtained with d.c. input voltage variations as high
as 22 to 30 vde,

PFPERFORMANCE DATA —Voltage Regulation {Under worst combination
of load, environment, input power): =0.7%. Input Voltage d.c.: 22-30 vdc.
Output Voltage d.c.: 28.3 =0.7%. Input Voltage a.c.: 115y = 5%, 2000 cps
= 1% . Output Power: 350 watts, Output Ripple: 15 mv peak to peak. EfMi-
ciency Full Load: 90% ., Transient Protection: Will absorb up to 46 volis peak
at the d.c. input terminals. Short Circuit Protection: Current limited to 3005
rated current. Output Impendance: .02 ochms d.c., 2 ohms 10 cps to 40 ke.
ENVIRONMENTAL DATA-—Vibration: 10g through 3000 cps, Shock: 40g.
Acceleration: 12g for 5 minutes. Temperature: -65°F 10 + 165°F. PHYSICAL

DATA — Size: 1" x 4" x 6. Weight: 5.3 lbs.

plications. The reason for this, the
company points out, is the signifhcant
increase of refrigeration, and the sav-
ing of power and size due to Carnot
cvele efficiency at these clevated tem-
peratures.

Other points brought out by the re-
sults of the survey are:
e Government agencies are supporting
at least a portion of the crvogenic re-
search and development at 29 of the
44 organizations questioned.
e Sponsoring government agencies 1n-
clude Wright Air Development Divi-
sion, Rome Air Development Center,
Air Force Cambridge Rescarch Center,
Air Force Office of Scientific Research,
Office of Naval Research, Navy Burean
of Ships, Army Signal Corps, Depart-
ment of Defense, Army Ballistic Mis-
sile Agency, National Science Founda-
tion, National Bureau of Standards and
the National Aeronautics and Space Ad-
ministration.
® Total annual company or laboratory
investment in crvogenic electronics plus
the annual amount of government
money received for this purpose was re-
ported by 24 of the 44 groups as pre-
viously indicated. The 24 reporting
organizations appear to be a reasonable
cross-section of the total sample In
terms of program and organization size.
e Principal problems which remain to
be solved to permit more widespread
application of crvogenic devices reported
bv survey participants (with several in-
dicating more than one) fall into these
general categories: size, weight, relia-
bilitv of refrigerating svstems and de-
wars (19); more extensive range of
materials (5); better nnderstanding and
knowledge of materials (6); reproduci-
bilitv (4); scarcity of helium (2); need
for logic circuitry (1); better materials
handling (1); miscellancous (4); and no
answer (14).
¢ Responses to the question: Do vou
foresee the use of crvogenic electronic
equipment in aircraft, missiles or space
vehicles?P—were “ves” (253), “no” (1),
“possibly”’ (3), “questionable” (1), "not
in a position to know” (1), and “no
answer” (14).

Some of the individual crvogenic
¢lectronic rescarch programs arc:
e Stevens  Institute of Technology—
Scientists are investigating multiple
films of superconducting and normal
metals; thin normal films on supercon-
ducting base and ferromagnetic super-
conductors.
e RCA~In addition to device work, this
company is studving superconductive
metals and allovs, including transition
metal compounds. Objectives are to
studv factors affecting the kinctics of
the transition between normal and sup-
creonducting states using suitable mate-
rials, and to explore intermetallic com-
pounds and compound alloys for new

superconductors.
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® Rutgers University—Dr. Bernard Serin
1s studving properties of dilute super-
conductive alloys. He 15 interested in
the effect of clectron scattering on sup-
erconducting properties and on the iso-
tropv of a superconducting encrgy gap.
He is also investigating eftects of al-
loving on the normal phase of the same
metals.

o Sperry Gyroscope Co.—Surface Arma-
ment Division is studving basic proper-
ties of thin films, 20 to 50 angstroms in
thickness, and 1nvestigating microwave
response, current  distribution  and
switching properties of Alms. Also test-
ing of Silsbee’s hvpothesis of conditions
under which superconductivity can ex-
ist is under wav. K-band amplifiers with
15 to 18% bandwidths are expected to
evolve,

Researching Cryogenics

Orther Sperry divisions or Sperry Rand
Corp. divisions are fEEEilIE‘EIiTlg Crvo-
genics for infrared and gyroscopic de-
vices (Marine Division); for broad-band
millimeter wave sources including am-
plificrs, oscillators and detectors in 30
to 300 kme. range (Electronic Tube
Division); for microwave devices per-
haps using superconducting circuits
and cooled dielectrics in countermeas-
ures applications (Countermeasures Di-
vision) and for new kinds of sensing
devices (Sperrv Microwave Electronics
Co.).

® Hughes Aircraft—I"irm is working on
crvogenic svstems for use with infrared
detectors, and more recently with Mas-
ers and parametric amplifiers. Hughes
is now mass producing open-loop nitro-
zen gas svsterns capable of cooling an in-
frared detector down to S0K from
ambient in less than three seconds. A
method of making heat exchanger tub-
ing with fins as thin as 0.0008 in. thus
permitting highlv efhcient heat  ex-
change has been developed.

Hughes is developing  closed-loop
svstems including liquid helium  for
application to infrared detectors, and
metal, liquid-helium dewars which the
company savs should be smaller and
more rugged than commonly used glass
dewars.

A Tiguid nitrogen transfer cooling svs-
tem is now going into production for
an airborne weapon svstem, and a pro-
totvpe liguid helinm system is being
prepared for a flight test program to be
carricd out in the spring of 1960.

Organizations participating in the
Aviation WrEEk survev were:

Aeronutronie, a division of I'ord Mo-
tor Co.: Air Foree Cambridge Research
Center; Airhome Instruments Labora-
torv, Inc., a division of Cotler-Hammer
Inc.: Air Products, Inc.: Arthur D. Lait-
tle, Inc.: Autonetics, a division of
North American Aviation, Inc; Battelle
Memorial Institute; Bell Telephone
Laboratories; Burroughs Corp.: Car-
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SOCKET HEAD — BUTTON HEAD
CAP SCREW SCREW

MSH 441 MRH 822
DOWEL PINS HEX HEAD BOLT
MD 70& MHH 3001
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" SCREW, SOCKET DRIVE
FLAT HEAD 100° SET SCREWS
MEH 715 Mss 1801

«B NUT—STANDARD & JAM
4 MN 105

Fasteners for elevated temperature service,
Send for DATA CATALDG 286

Manufacturers of
AN - NAS - MS and & DIGIT
HARDWARE meeting today's ne-
cessity for unfailing reliability.

CERTIFIED AIRCRAFT QUALITY

_WRITE «» WIRE = PHONE

MERCURY AIR PARTS CO.

“20 Years of Dependability”
9310 W, Jefferson Blvd. Culver City, Calif.
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The Bendix DRA-12 Doppler Mavigation System, pictured above, weighs  antenna; (C) Control Unit—designed to RTCA-SC-46 specificotions
only 61 pounds. (A) Tracker Unit—Y2 ATR pockoge completely tran- for installation in aircraft panel; (D) Indicater—standard, integrally-
sistorized for greater reliability; (B) Transmitter-Receiver—short % ATR  lighted instrument showing ground speeds up to 999 knots; (E) Antenna
package requiring anly single microwave connection (plus cobling) with ~ —four-beam planar arroy measuring only 32" ot thickest point,

United Air Lines selected the Bendix Doppler Navigation System for ils
new DC-B Jet Mainliner fleet operating between California and Hawaii,
Bendix Doppler will greatly increose operational efficiency over this long
over-water route by reducing in-flight time and lowering fuel consumption,

BENDIX DOPPLER NAVIGATION SYSTEM

Years-ahead design anticipates airline

Built-in airline accuracy and reliability are the chief
reasons why Bendix leads in commercial jetliner
Doppler navigation. These essential qualities are the
direct result of the advanced design and painstaking
fabrication of the Bendix Doppler System, and they are
the key factors that led United Airlines to select the
Bendix system over all others.

Here are 10 reasons why Bendix Doppler is ahead
today, and will be in the years to come:

The DRA-12 Bendix® Doppler Navigation System
weighs only 61 lbs., and its companion CPA-24
Navigation Computer only 14 [bs.

Completely transistorized** for maximum reliability.

Employs fixed, passive, four-beam planar array
antenna only 314" at thickest point.

EIUti]izes FM/CW Doppler principle to give maxi-
mum efficiency at low power consumption.

High degree of accuracy in ground speed and drift
angle information permanently maintained through
use of digital computer techniques.

E Coherent detection permits operation with signals
more than 20 db below noise level.

EIiminates altitude holes through use of unique
modulation method.

E] Maximum accessibility for maintenance achieved
through use of plug-in computer circuit boards and
sub-chassis construction.

m Modulation system, computer elements, and other

critical circuitry engineered for expansion into
Mach 2 and Mach 3 aircraft.

[E] Backed by full line of test equipment and complete
maintenance training program.

Here is the Bendix Navigation
Computer System, companion to
the Doppler System on opposite
page. This highly accurate
system, weighing only 14 lbs.,
accepts ground speed and track
information from Doppler System

performance needs...today and tomorrow

to continuously compute ground position relative to a
selected track. This information is displaved as a direct
readout in front of the pilot as distance to his desti-

nation and his position to the left or right of the selected
track.

®REG, U5, PAT, OFF, FECACIPT FOR THANSMITTING KLYSTRON AMD IT5 VOLTAGE RIFIREMCE

Bendix Radio Division

AVIOMICS GROUP = BALTIMORE 4, MARYLAND
Export Sales & Service: Bendia International,
205 E. 42nd Street, New York 17, N, Y,

?noﬁ')/

AVIATION CORPORATION
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negie Institute of Technology; Convair,
a division of General Dynamics Corp;
General Electric Co. Computer Labora-
tory, Palo Alto, Calif., and General En-
ginecring Laboratorv; Hughes Aircraft
Co. (Electronics and Infrared Labora-
tories); International Business Machines
Corp.: Jet Propulsion Laboratorv of
California  Institute of Technology;
Kearfott, division of General Precision,
Inc; Lincoln Laboratorv of Massachu-
setts Institute of Technology; Louisi-
ana State University, and the Martin
Co. (Electronics and RIAS divisions).

Also, Massachusetts Institute of
Technology  (Electrical Engineering
Computer Components); Minncapolis-
Honevwell Regulator Co. (Aeronauntical
Division); National Burean of Stand-
ards, Radio Standards Laboratory,
Boulder, Colo; New York University
(College of Engineering); Ohio State
University (Antenna Laboratorv  and
Department of Chemistry); Pennsyl-
vania State University (Crvogenic Lab-
oratorv); Purdue Umiversity (School of
Flectrical Engineering); Radio Corp.
of Amenca; Rome Air Development
Center; Rutgers University  (Phvsics
Department); Space Technology Lab-
oratories, Inc., (Physical Research Lab-
oratory); Sperry Gvroscope Co. (Surface

Armament, Marne, Electron Tube, and
Countermeasures Divisions and  the
Sperry Microwave Electronics Co.); Ste-
vens Institute of Technology (Depart-
ment of Phvsics); U. §. Army Signal
Research and Development Laboratory,
Ft. Monmouth, N. J.: U. §. Naval Post-
graduate School (Department of Phys-
ics), Monterey, Calif; Universitv of
California (Los Alamos Scientific Lab-
oratorv); Umiversity of Kansas (Depart-
ment of Chemical Engineering); Uni-
versity of Michigan (Sohd-State De-
vices Laboratorv of Electrical Engineer-
ing Department); Universitv of North
Carolina; Virginia Polvtechnic Institute;
Westinghouse Electric Corp. {Research
division); and Wright Air Development
Division.

In addition, three foreign labora-
tories participated in the survev. They
are National Phvsical Laboratory, Ted-
dington, Middlesex, England; National
Research Council, Ottawa, Canada: and
Physical-Technical Federal Institute,
Braunschweig, Germanv.

Information about crvogenic elec-
tromic research at several companies
which did not participate in the survey
but were mentioned here came from
company spokesmen or sources outside
the firms.

Bell Laboratories Employe Wins
Annual Miniaturization Award

New York—David A. McLean of
Bell Telephone Laboratories was named
winner of the 1959 Miniaturization
Awards Competition last week for
his development of techniques for mak-
g tinv integrated circuits, consisting
of capacitors, resistors and interconnec-
tions, all of tantalum, bv the process of
sputtering (AW Sept. 28, p. 73).

The annual competition is sponsored
by Miniature Precision Bearings Inc.,
Keene, N. H.

Aviation WEeEk was one of 10 or-
ganizations or persons awarded Cer-
tificates of FExcellence in the 19359
Muimaturization Awards Competition,
AVIATION WEEK was selected for having
made “significant  contributions  to
miniaturization by secking out, recog-
mzing and reporting on  significant
achicvements in this held. Because up-
to-the-minute knowledge of new ideas
of others is a powerful stimulant to the
creative thinking of engineers and scien-
tists, Aviation Wegk has stimulated
research and development in micro-
circuitry and molelectronics.”

Other recipients of Certificates of
Excellence include;
® Dr. Jerome J. Tiemann, General Elec-
tric Research Laboratory, for his con-
tribution to the development of the
tunnel diode.
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e Jack S. Kilby, Texas Instruments,
Inc., for his contribution to the devel-
apment of complete solid-state circuits
using a single crvstal of semiconductor,
® Pacific Semiconductors, Inc., for the
development of microdiodes which oc-
cupy only 1/50th the space of a con-
ventional semiconductor diode.

® Mallory Battery Co. and Ruben Lab-
oratories for development of the world’s
smallest mercury batterv, about the size
of an aspirin tablet, which has long
shelf life and can operate under extreme
environmental conditions.

® Col. Clarence H. Lewis, headquarters
Air Research and Development Com-
mand, and Westinghouse Electric Corp.
for initiating the concept of molecular
electronics and demonstrating its poten-
tialities (AW Apr. 27, 1959, p. 54).

® Eldon C. Hall, Massachusetts Insti-
tute of Technology Instrumentation
Laboratory, and Samuel A. Francis,
I'rancis Associates, for the development
of the welded-pack fabrication tech-
mque which made it possible to reduce
the size of the Polaris inertial guidance
digital computer to about one-quarter
its former size and about one-half its
previous weight (AW Aug. 24, p. 104).
* General Electric Co., Miniature Lamp
Department, for the development of
the smallest 150 watt bulb ever made,

which measures only one-half inch in
diameter and features a “‘no-blacken-
ing”" characteristic. Lamp was devel-
oped for use in wing tip of military
et aircraft,

e Centralab, the Electronics Division of
Globe Union, Inc., for production of
the smallest complete four-stage ampli-
her ever constructed. The hermetically
sealed umit measures 0.55 n. in diam-
cter and 0.23 . thick.

® Bendix Rescarch Laboratories for de-
velopment of a mintature hyvdraulic cam
motor, measuring only 1 in. in diameter
and 1 in. long, which develops 0.3 hp,
for use in space vehicle applications.

»E“E ~ FILTER CENTER - T:
® Probing Upper Ionosphere—Electron
density of the upper atmosphere above
the F-2 region will be studied with satel-
lite pavload and ground control equip-
ment to be developed jointly by the
Central Radio Propagation Laboratory
of the National Bureau of Standards and
Airborne Inmstruments Laboratorv. The
Piopagation Laboratory will establish
experimental constants and  interpret
data; AIL will design, develop and fabri-
cite airborne and ground checkout
hardware, ground displav equipment.

»Space Guidance Team—Team of
former Army Ballistic Missile Agency
scientists, perhaps 15 in number and
headed bv Dr. Frederick K. Mueller,
previously deputy director of ABMA
Guidance and Control Laboratory, will
be the nucleus of Astro-Space Elec-
tronics Corp., Huntsville. The new
firm, set up bv Belock Instrument
Corp., College Point, N. Y., will handle
rescarch, development and manufacture
of guidance control systems and space
vehicles.

®Signed on the Dotted Line—Major
contract awards recentlv announced by
aviomics manufacturers include: -
® Rvan Electronics, division of the
Ryvan Aeronautical Co., San Diego, has
been awarded three contracts totaling
more than S1.1 million bv Sikorsky
Aircraft for an additional quantitv of
AN/APN97 radar navigation sets,
spares and test equipment for use in
Sikorsky’s Navy helicopters.

¢ Transval FElectronics Corp., El Se-
gundo, Calif., is to deliver two tvpes of
power supplics to activate ground sup-
port equipment for the Bomare missile
under a $600,000 contract from Boeing
Atrplane Co. Accelerated scheduling
calls for delivery within six months,

® Collins Radio Co., Cedar Rapids,
lowa, will produce airborne VHF com-
munication and navigation equipment
for the Air Force under a $1.1 million
contract.
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AC QU

AC Seeks and Solves the Significant—Inspired by GM's pledge to contribute heavily to our national defense,
AC, an acknowledged leader in the new technology, plans to reach far beyond such accomplishments as
AChiever inertial guidance systems. / This is AC QUESTMANSHIP. It's an exciting scientific quest for
new ideas, components and systems . . . to promote AC's challenging projects in guidance, navigation,
control and detection. Mr. Jack Briner, AC Director of Field Service, believes his department's Career
Development Program "‘offers young engineers world-wide opportunities in the practice of Questman-
ship."" They learn a product from its technological theory through its operational deployment. Following
this training, “‘they utilize their own ingenuity to support AC products in the field, with more effective
technical liaison through training, publications, maintenance engineering, and logistics.” /[ You may
qualify for this special training, if you have a B.S. in the electronics, scientific, electrical or mechanical
fields. Special opportunities also exist at AC for men with M.S. and Ph.D. degrees. If you are a “seeker
and solver," write the Director of Scientific and Professional Employment, Mr, Robert Allen, Oak Creek
Plant, Box 746, South Milwaukee, Wisconsin.

iha Elsclranics Division of General Mofors

GUIDANCE/ NAVIGATION f CONTROL/ DETECTION[AC SPARK PLUG



AN APPROACH

TO GOOD

.

BUSINESS... % Collins equipped, Jot San

True executive mobility — a funda-
mental of good business — is achieved
with Lockheed’s 550 mph JetStar.
Equipped with Collins Electronics, the
JetStar combines the safetv and de-
pendability of a scheduled airline with
the flexibility and convenience of a
privately owned airplane.

The pressurized cabin provides con-
ference room quiet, and is available in
cither executive or transport interiors
tor adaptation to any business need.

COLLINS RADIO COMPANY »

letStar  puassengers arrive fresh and
ready for business. no matter how
long the flight. The JetStar's short
held capability allows landings at even
the smaller city airports, greatly in-
creasing the utility of the airplane.

All-weather flving, at altitudes up to

45.000 feet, lets management . . . not
the weatherman . . . control the flight

schedule. Smooth, safe flight over the
weather and right down to the runway
15 assured by Collins Electronics.

Collins light, compact communication,
navigation. instrumentation and radar
transponder systems are the natural
choice for the high performance Jet-
Star.  Additional bonuses of mainte-
nance ease and fast installation are
delivered by Collins Electronics.

A Collins-equipped JetStar approaches

the ultimiite in a management tool that

allows jet-age decision makers to make

an approach to good business anytime
.« anvwhere in the world.

CEDAR RAPIDS. IOWA = DALLAS, TEXAS » BURBANK, CALIFORNIA

-

Sikorsky's S-37 proposal would use counterbalanced rotor blade for vertical takeoff and landing, and would be powered by a Pratt &
Whitney J52 turbojet in horizontal high-speed flight. Rotor blade is housed longitudinally in fuselage during cruise phase.

-

Rotor would be powered by air diverted from turbojet to rotor system’s free turbine, then through a shaft to drive a compressor which would
send cold air to three jets at the tip of the rotor blade, USAF funded design, construction and test of wind tunnel model.

Sikorsky S-57 Jet VTOL Stores Rotor in Fuselage

Wing leading edge of the S-57 (AW Jan, 18, p. 62) is slightly bowed in the swept-back direction. This offers advantages at high spm::d
and circumvents drag problems that are prone to occur in transonic vehicles at about Mach 1.1. The 557 model showed uniform stabil-
ity through the transonic range, Sikorsky says. USAF and Navy have studied the 8-57 design concept.

AVIATION WEEK, March 28, 1940 87



TURBINE DRIVES UNLIMITED

FOR THE WHO'S WHQ OF TURBINE INDUSTRY

WESTERN GEAR SUPPLIES PRECISION MINIMUM-WEIGHT,

HIGH-SPEED TURBINE DRIVES RATED TO 10,000 HORSEPOWER TO AEROJET
* AIRESEARCH + BELL » BOEING » CHANCE-VOUGHT + CONVAIR = DOAK AIRCRAFT =
DOUGLAS « GEMERAL ELECTRIC « GRUMMAN « KAMAN = MCDONNELL = NORTH
AMERICAN = PRATT & WHITNEY « REFPUBLIC = RYAN = S50LAR = WALTER KIDDE.

Distinguished names like these —the leaders of the industry —
have set the pace for turbine development — and keeping pace with
them is Western Gear with the precision gear drives that add to turbine
efficiency. In the belief that we have produced more drives than any
other manufacturer, Western Gear confidently offers the services
of the field's most experienced engineers —experts in design whose
work is backed by unmatched manufacturing and testing facilities.
simplify your own drive problems by calling on Western Gear —
decades of experience and hundreds of designs to draw on can save
you both time and money. We guarantee a better, completely reliable

drive in less time. Let us prove it—call on Western Gear now.
Call or write Precision Products Division, P.O., Box 192,
Lynwood, California.

VV

WESTERN GEAR CORPORATION.

AERONAUTICAL ENGINEERING
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SIKORSKY $-60, powered by two reciprocating engines, is the forerunner of a family of turbine-powered cranes which will be designed
to carry payloads as great as 50 tons, Sikorsky’s first turbine crane will be the 5-64, due to fly this year.

Aviation Week Pilot Report:

S-60 Demonstrates Crane Feasibility:

By Robert 1. Stanfield

Stratford, Conn.—5ikorsky's 5-00 -
ing crane test vehicle aptly  demon-
strates the vertical lift crane concept
and potential—its cargo and personnel
carrving  technigues, and  commercial
and military capabilitics.

Good visibilitv—coupled to its aft-fac-
ing pilot operation—simplifics loading
and unloading.

Effectivencss of the S5-60 was ob-
served by this Aviarion Werk plot-
editor Aving first as a passsenger m the
20-seat  detachable, experimental
“people pod” and then as an operator
of the piston-driven, multi-cngine Sky-
crane which cruses at 100 kt. and can
haul a 5-ton pavload.

The rotorcraft was bwmlt around ex-
isting components of the production
S5-56, including engines, hvdromechan-
cal clutches, gear and gear boxes, cte.
Onlv the structure and cockpit are dit-
ferent. The development represents a
Sikorsky investment of more than 52
million, Navv's Burcan of Aeronautics
furnished bailed components (AW Apr.
20, 1959, p. 29).

Powerplants are two Pratt & Whit-

AVIATION WEEK, March 28, 1940

ney R2800-54s, each gencrating 1,900
hp. normal rated and 2,100 hp. military
rated at 2,700 rpm. "uel grade 1s 115
145 octane. Empty weight is 19,615
b maximum gross weight s 34,500
Ib. Still-air range is 250 naut. mi,

The 5-60 is the forcrunner of @
familv of turbine-powered cranes de-

signed by Sikorsky as universal tactical
vehicles that wall provide a maxunum
pavload of up to 30 toms, maximum
Hexibility to transport any tvpe ot cargo
and do anv tvpe of lifting, hanhng or
towing in the minimum time and at
minimum cost.

Iirst of these, Sikorsky's S-64, will

MOCKUP of Honest John rocket, with fins removed, is airlifted by S-60. The hehicopter can
haul a five-ton payload and croise at 100 kt. Still-air range 1s 230 nant. mi,
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The McGraw-Hill E?H;'."f-
CLOPEDIA OF SCIENCE

AND TECHNOLOGY con-
toins more than 8000 draw-

ings, charts, maps, photo-

graphs, and diagrams in both

black-and-white and color.

All were especially prepared
by the finest craftsmen in
technical illustration. They
reinforce the written infor-
mation — round out the com-
plete, practical nature of the

Encyclopedia.

Tuﬂ.ﬂ.‘r’s accelerated pace of

technological developments de.
mands a broader scientific back-
ground of the technical man. No
longer can a thorough knowledge
of only his own specialty assure
him of success. A structural engi-
neer must know about ocean cur-
rents before designing an off-shore
oil-drilling platform...a chemist
needs a better background in elec-
tronics to make full uze of instru-
mentation . ..an engineer placing
a cross-country pipeline requires
knowledge of weather conditions
... @ space scientist needs infor-
mation on human physiological
and psychological factors. The
MeGraw-Hill ENCYCLOPEDIA
OF SCIENCE AND TECHNOL-
OGY is designed for needs such as
these or others with which you may
come in contact. Nathing remotely
like this has ever been done befare.,

Your matter reference to the
world of science and fechnology

More than 7000 separate articles—
many of them by men credited with
performing pioneer research in their
fields — provide unrivaled breadth of
coverage — meet many needs within
your range of interests and challenges,
The articles range from concise deh-
nitions and basic foundation material,

to the most modern developments, ap-

plications, and discoveries, So skillful
and extensive is the eross-referencing
that you could follow through to a
basie education in virtually any tech-
nical or scientific field.

The work of
world-renowned authorities

More than 60 Consulting Editors, aid-
ed by a distinguished Advisory Board,
chose the most outstanding persons in
each feld to contribute to the ency-
¢lopedia, The names of the 2000 con-
tributors read like a “wheo's who" in
the pure and applied sciences — as-
suring you of the most informed view
of each subject covered.

Leading contributors like Glenn T.
Seahorg on the transuranium ele-
ments: Paul A. Siple on Antarctica;
Selman Waksman on antibiotics; B'W.
Bridgman on classical mechanies; H,
E. Edgerton on deep-sea photography;
recent Nobel Prize-winner Emilio
Segre on the antiproton and anti-
matter: Krafft A. Ehricke on space
engineering ; and others of equal stat-
ure — provide you with brilliant cov-
erage of any topic you seek out.

Unequalled in clarity

When you turn to the encyclopedia,
you find that the articles explain and
illustrate with the utmost skill, clarity,
and accuracy. Complete understand-
ing, in addition to factual information,
kevnotes the encyclopedia’s approach.
The style of treatment enables you to
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quickly get to the depth yon want
~comprehend the precize area and |
degree of knowledge you need—in
any realm of technological interest
or activity,

Completely indexed

The Index takes up an entire volume
and runs to over 100,000 entries. Spe-
cific facts can be located gquickly not
only through the index, but also by
means of the extensive cross-referenc-
ing of the 7200 articles,
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Up-to-date

The EI:IL'}'I'."III"[:IL'I;l.'i.ﬂ reflects facts still
in the news — the Van Allen Radia-
tinn Belts, the plans to probe the
earth’s crust to the Moho Diseon-
tinuity, artificial sat-
ellites, and much
more., A YEAR.-
BOOK OF SCI-
ENCE AND TECH-
NOLOGY will
maintain the timely
accuracy of the En-
cyclopedia,

Ilustrations are accurale,
bring out essential details
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echnology

ow — for the first time in the whole span
of technological progress can you have
conveniently and inexpensively available a
universal reference of technical knowledge.
Never before have so many and such inter-
nationally known authorities been enlisted
to provide you with the broader, more com-
plete scientific and engineering background
required by today’s exploding technological
developments.

MONUMENTAL in scope . .. prepared by over
2000 authorities . . .the McGraw-Hill ENCY-
CLOPEDIA OF SCIENCE AND TECHNOL.
OGY places at your command the basic concepts, termi-
nuIn#}r, and modern developments in every area of engi-
neering and science. From aeronautics to zoology...
from mechanical engineering to oceanography ... from
the atomic nucleus to the far reaches of outer space...
here is the whole sum of basic technical knowledge dis-
tilled into 15 volumes for ready reference and ease of
understanding.

The MeGraw-Hill ENCYCLOPEDIA OF SCIENCE
AND TECHNOLOGY helps you attack more confidently
the problems demanding knowledge beyond your par-
ticular field...enables you to bridge the gap between
your specialty and countless other fields which grow ever
closer to your own.

Special low prepublication price

To give the Encyclopedia as wide an initial circulation as
possible — among the type of readers whose reactions are
most important — a special low price, affording a savings of
$106.00, is offered.

This offer is limited to orders placed before the Encyclo-
pedia is published. In view of this, we urge you to mail the
coupon for further information promptly. Your request now
will reserve this price advantage for you, subject of course to
your later examination and acceptance of the Encyclopedia.

Write ta McGraw-Hill Encyclopedia of Science and Technology
327 West 41st Strest, New York 36, N. Y.
Address department AV-3-28

Mail this coupon for full information

Deporiment AV-3-28
McGraw-Hill Encyciopedia of Science and Technology
327 West 41st Street, New York 36, N. Y.

Please send me your Prospectus on the McGRAW-HILL ENCY-
CLOPEDIA OF SCIENCE AND TECHNOLOGY. with full de-
tails of your special price offer and budget terms for Prepublication

Subscribers. (No obligation, of course. No salesman will call)
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New from Crosley...
miniaturized

Command Receivers
for missiles

and drones

To meet the eritical need for high-
density packapging in missiles, Aveo's
Crosley Division has developed new
miniaturized Conumand Destruct
Reeeivers that weigh only three pounds.

Their task: To receive and aet upon
instruction from the ground to destroy
a missile that has gone out of control.

In the Command Destruct configuration
for range safety and similar applications,
the mimaturized Command Reeeiver

has four channels incorporating a decoder,
to provide a secure link between the
ground station and nussile.

For high-performance drones and decoys,
there are similar miniaturized Command
Recevers that employ a 12-channel
network. These receivers will actuate
control surfaces, direct engine operation,
and open a recovery parachute—all by
radio-conveyved ground instruetion,

Today Aveo/Crosley Command Receivers
are standard equipment on most of the
nation’s missiles. And by meeting the most
severe environmental and operational
requirernents they have proved themselves
for the future.

For more information, write to Viee-
President, Marketing-Defense Produets,
Dept. W-CE, Crosley Division,

Aveco Corporation, 1329 Arlington Street,
Cincinnati 25, Ohio

New Crosley
Command
Receivaris

about

the size of
a kitchen
match box.
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be fying late this year. The S5-64,
which is expected to carry an S8-metric-
ton pavlead (17,636.8 Ib.)—with growth
potential to 12 tons—will have the
same design considerations as the 5-60
except that the tail wheel will be
climinated in favor of a nose wheel,
Gas turbines under consideration  in-
clude the General Electric T64 and the
Pratt & Whitnev JFT'D12A-1 (jet frec
turbine dnve) mbhtarv-rated at 4,050
shp. |

Turbine-powered 5-64, a short-haul,
slow-speed vehicle, will cruise at 95 kt.
at a maximum gross weight of 35,000
Ib.. Aviarion Week was told. Radius
of action will be about 21.6 naut. mi.
This conforms with German mission
requirements and reflects the interest
of Weserflug, West German company,
i addition to U. §. Army and Navv n-
terest  generated by the S-60  test
vehicle.

Sikorsky also has made a design study
of a flving crane capable of carrving
an 8§0.000-1b. pavlead, which the com-
pany feels mav be a “solution to the
transport of missiles.” Such a helicopter
would gross about 250,000 1b., have a
|0-bladed rotor with diameter of about
160 ft., and be capable of tow loads
approximating 180,000 1b. Powerplants
would be mounted in multiples and
thrust would be “equivalent to that of
three ocean-going tugs.”

Crane Concept

Crane concept, as demonstrated by
the 5-60. includes:
e Carrying of any shape or size load
within the weight limitation of the ma-
chine: missiles, pod, vehicles, bridges,
water buckets, ctc.
¢ Discharging and picking up of loads
faster than a cabin helicopter or even,
says Sikorskv, than a truck: 60 sec. to

Sikorsky S-60

Specifications and Performance:

Empty weight .........c.0. 19,613 Ib.
Normal gross weight. .. .. ... 31,200 1b.
Maximum gross weight. . .. .34,500 Ib.
Cargo capacity .... .......10,000 ]b.
Fuel capacity. .....666 gal. (3,996 1b.)
Over-all length (blades unfolded)

§7 i 11 in.

Over-all Leight:

With tail rotor. .. ...... 21 ft. 8 in.
Without tail rotor, for camer
SERBIE: . o hi vt ad s 17 ft.
Vertical clearance  (fuselage and
EEER) oo v omraisensney 7 t. 8 in,
o ST R 19 . 9 in.
Rotor diameter .......co000040 T2 ft.
Blade chord .. .civiaavaiiiss 23.6 in.
ROtol SN, . s siiais 185
Maximum speed (sea level). .. .113 kt
Normal croise speed..........100 kt
Hovering ceiling (IGE). . ... .6800 ft.
I Range (still air)........ 230 nant. mi.
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discharge one load, take oft, land over
second load, hook up second load and
take off.

o Use of simple light-weight isolators
designed to provide vibration-free trans-
portation—particularly applicable to deli-
cate missiles or instrumented equip-
ment suspended separately or i pods.
e Pod tramsportation: command posts,
radio and radar posts, first aid stations,
personnel  transportation,  construction
shacks, ctc.

¢ Increased lifting capacitv—10% to
20% —bv carrving loads close to fuselage
and utilizing ground effect for takeoft
(for large bulky loads normally  sus-
pended below a cabin helicopter).

e Mine sweeping along with streaming
and retrieving gear from  pods, and
towing of various items from stalled
land vehicles to ocean freighters.

Cargo Hookups

The §-60 test velucle, NS0T, fully
srossed with about 4,000 1b. of fudl,
plus pilots, weighs approximately 25,
000 Th, Tuselage 15 cut awav (from
that of the S-36) to provide maximum
ground clearance.  Vertical clearance
between fuselage and ground is 7 ft,
§ in., allowing the aircraft to hover
over most loads (that of the S-64 will
be 9 ft. 4 in.). Cargo hookups can
be made without interference from
rotor downwash and static clectricity
hazards. The aireraft also has taxa
capability with load attached and 15
capable of emergency landings without
jettisoning load.

Landing gear is similar to that of
the production §-56, but incorporates
large diameter main wheels to provide
reasonable landing-taxi charactenstics in
rough, unprepared arcas. It is mounted
on the 8-56 wing and nacelle structure,
Use of a tail gear in the test vehicle
was dictated bv the location of the
main gear—forward of the aircratt center
of gravity.

Loads mav be secured to a sernes
of hard points on the underside of
the fusclage and the wing, via snap-on
adjustable cables. No special slings are
required and kneeling of the maimn gear
(6 in,, which may be extended to 10-12
im,) allows the helicopter to squat down
over the load. Cargo operation is in
full view of the pilot at all times.

lixperimental  passenger  pod, in
which the flight was made by this pilot,
weighs about 1,700 1b. empty and was
ballasted with 4,000 Th. of lead shot
to weigh it down, It measures 8 x 10
ft, It was attached to the S-60 by four
suspension cables at each corner; rubber
bungees climinated anv contact with
fusclage.

Sikorsky is experimenting with vaned
absorbers of wvertical movement and
vibration, including bungee “clusters”
of three bungees cach for each suspen-
sion cable. Nylon cord also has been

Opportunities for...

communications
specialists

Aveo/Crosley is looking for qualified
individuals to share in the develop-
ment of new and exciting concepts
in communications. At Crosley, a
wide range of communications
projects offers challenging opportu-
nities to experienced personnel.
Research and Development activity
extends from RangeSafety Receivers
for missiles to Meteor-Trail Scatter
Systems for reliable long-distance
radio links, and includes advanced
concepts in tactical communieations
for mobile units,

Openings exist in the following areas:

e Radio Receivers and Transmitters
o Miniaturized Circuits

o Transistors

e Digital Cireuitry

¢« D, C., Amplifiers

o Low-Noise Amplifiers

Accelernted research into the devel-
opment of Radar Systems has also
crented unusual positions n this fast
growing held, Specthe areas of in-
terest include:

e Microwave Techniques

o Circuit Design and Development
o Solid State Building Bloecks

¢ Pulse and Video Circuitry

For more information, write to Mr.
P. B. Olney, Manager of Scientihe
and Administrative Personnel, Dept.
W-340, Crosley Division, Aveo
Corporation, 1329 Arlington Street,
Cineinnati 25, Ohio.

Avca//(:rosley
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DEFLATED INFLATED

Lightweight rubber seals
inflate without stretching

B.F.Goodrich inflatable seals provide
uniform sealing pressure, snap back into
position when pressure 15 released. Use
for sealing canopies, blast doors, access
ports, ete. Ask your B.F.Goodrich rep-
resentative to help solve your sealing
problem.

B.EGoodrich

‘aviation producis

Dept., AW-=aC, ALkron, Oliio

used as a shock absorber. During this
flight company was testing four air ab-
sorbers used with Cadillac automobiles.

The S-60, plus pod and passengers,
prossed about 31,000 lb. at takeoff.
Outside air temperature at the Stratford
plant was 0C. Wind was from the
west at 30 kt., with gusts to 40 kt.

Pod Flight

The pod is a “trailer-tvpe™ of vehicle,
with an almost continuous expanse of
glass windows. There arc two doors on
each side, plus one in the rear, facing
the tmil gear. Four airhne-tvpe seats
also face aft; 16 bucket-tvpe canvas
scats are arranged in two rows of cight,
back-to-back, in the center of the pod.
Visibility to all areas is excellent.

Noise level is fairlv high once the
two piston engines fired up, though we
didn’t have to shout to be heard. Taxi-
g was smooth: there was no discom-
fort while moving out to run-up posi-
tiomn.

Flight in the pod was made from a
hover to several circuits of the plant
at an altitude of 2,000 ft. where, with
no insulation in the experimental pod,
it was slightlv frostv. There was little
jouncing evident and, despite the strong
wind, a minimum of vibration was
apparent. Air was choppv, and the pod
rode well with the helicopter through
the rough air. Imtal test flhight with

this type of absorber did produce a
noticcable  sidesway and side-to-side
shake.

S-60 docs not provide for jettisoning
of loads on the hard points. This, of
course, is comparable to carrying a
load 1|]r:_r|11|11. i a cabin-tyvpe aircraft,
Some pilots have felt that the ability
to jettison would be a desirable fea-
ture and also feel that while the prac-
ticed method of supporting cargo on
four cables 1s completelv adequate, add-
tional cables could be used to eliminate
all swavin

Pilots with onlv checkout experience
have had little difhculty in making
successful pickups and drops, accord-
ing to Sikerskv. Precise operation, with
the good visibility offered bv the crane,
poses no problem.

Dunng flight from the cockpit, this
AVIATION "n"i.'l Ex pilot was accompanied
bv John F. Porth, company test pilot.
The [‘[}E]-.]:ut 15 suspended below  the
main part of the fuselage. The pilot,
who sits on the left, s provided wifh
a swivel seat and two sets of controls;
swiveling abount, he can operate the
aircraft facing rearwards with cargo and
landing site in full view, The copilot
15 provided with conventional forward-
facing controls. (Turbine-powered S-64,
bv comparison, will have a fxed seat
to the rear.)

Two jump scats are provided for ad-

“, .. Where there is no air to resist their motions, all bodies will move with the greatest freedom.”

SIR ISAAC NEWTON Principles of Natural Philosophy

Today, almost three hundred years after Newton's
Principia appeared, man is about to satisfy his cent-
uries-old curiosity concerning space “where there is no
air.” First instruments went. Soon man himself will go.

Prior to man’s undertaking sustained space voyages
propulsion systems with efliciencies far exceeding
those presently available must be developed.

The scientists and engineers at Electro- Optical

Systems are in the advanced stages of research and
development on what may well be a forerunner of

practical space propulsion systems — the ion engine.
Other advanced research and development programs
in areas vital to technological progress in space, mili-
tary weaponry and industry include:
Energy Conversion Research and
Advanced Power Systems
Heat Rejection in Space
Molecular Electronics
Optical Tracking and Guidance
Space Communications Systems
Exploding Wire Research

EOS has professional oppertunities for Physicises, Mathematicians and Engineers,

ELECTRO-OPTICAL SYSTEMS, INC. @ 125 NORTH VINEDO AVE. PASADENA,CALIFORNTA
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ditional crew. 'wo landing hghts, onc
spot and one flood-tvpe, are located on
the bottom of the cockpit with 360 deg.
scope to ensure good visibility at night.
Standard instrumentation is  provided
for both pilots; onlv altimeter, tachom-
cter and manifold pressure gage 1s pro-
vided for rearward seat. Basic ASE
(automatic stabilization equipment) s
||1r.h]If,|:1 monitoring pitch, roll and vaw
with prr,nﬁmni for altitude and tether
controls. Two large rear-view mirrors
also are mounted ﬂdim:-:nt to cach pilot.

The big crane, looking somewhat
like a praving mantis, was taxied easily
to run-up position where magnetos were
checked at 30 m. manifold pressure
and 2,200 rpm. Automatic stabiliza-
tion equipment was ecngaged before
takeoff. The 5-60 was “clean,” pod
having been removed, and a mockup
of the Honest John surface-to-surface
missile, on trailer, was readied for pick-
up. Missile-trailer configuration weighed
about 600 1b.

Flight Characteristics

5-60 was lifted off at 30 in, and 2,650
rpm., feet off rudder pedals, and was
hovered at 15 ft. Stabilitv was pro-
nounced. With manifold pressure re-
duced to 31 m., the aircraft could almost
hold position “hands off.” Climb-out
from hover was made at 45 . and
2,600 rpm,, airspeed indicating 70 kt,,
host uinr—'lt, -cngine speed. Rate of chmb
was 2 {l[:lﬂ fpim.

Again, ﬂlL only heading was held in
the f_hmh there was no need to touch
the radder pedals.

The rotorcraft normally cruises at
100 kt. During level flight at 2,000 ft.,
power to 28 i, and 2,600 rpm., the
5-00 mdicated 80 kt. Despite choppy
ar, the helicopter was able to main-
ram “hands-oft” flight for bricf periods.
With power reduced to 22 . and
holding 2,600 rpm., descent of 1,500
fpm. was made at 80 kt. indicated,

Moving inte the strong wind, for
!li{'k-LIF of the Honest John mockup,
the pilot’s seat was swiveled about, Col-
lective pitch lever went around with the
scat.

In this instance the right-seat pilat
flew the helicopter while the evelie stick
was removed and imserted into an aft po-
sition, ahead of the now rear-ward facing
ptlot. There 1s a small formation "-.l'ELL.
to the right of the aft-facing pilot,
which is coupled into the ASE, and
which has proven satisfactory dm‘mg
tests, but was not operable during this
H:ght

The S-60 was bronght deftlv over the
missile-on-trailer; while “sitting” over
the load the brake was put on to keep
the tail from swinging. A small crew
iooked up to the four “end” points of
the trailer within one minute. Loads
are secured in the vicinity of the center
of gravity; roll inputs due to swaving

AVIATION WEEK, March 2B, 1960

SIKORSKY ARTIST'S CONCEPTION shows a twin-turbine 8-64 using a dump truck tech-
nique to supply an isolated construction site. The 5-64 will carry an eight-ton payload.

B
il-r

5-60 CAN LOWER its cargo hook from a hovering position, winch up a tree with its cargo
hoist and fly away, or it can drag trees along the ground in a towing operation.

23



Military Pilots Depend
on the unerring Accuracy of
ARC’s Type 21A ADF

ARC'S Type 21A ADF is proving of inestimable value

in the completion of countless critical military missions throughout the world.
Because of its accuracy and reliability under extreme conditions

of climate, supersonic speed, and altitude, the Type 21A ADF has been installed
in many military aircraft, including the McDonnell F-101 and RF-101.

. -{ B - Ai'r::i-aft Radio Corporation

- e B ODNTON. NEW JERSEY

YL =

TYPE 21A ADF WEIGHS ONLY 192.7 POUNDS COMPLETE

FAAN CERTIFICATE HO. 1R 4-0
U. 5. HMILITARY DESIGHATION AN/ ARN-55
BRITISH CERTIFICATE OF APPROVAL VC-T7A

RESEARCH, DESIGN, DEVELOPMENT AND PRODUCTION OF DEPENDABLE COMMUNICATION, NAVIGATION AND RELATED ELECTRONIC EQUIPMENT SINCE 1928

are at a minimum. Stability of the
5-60 was pronounced durmg this short
flight—particularly with use of the ASE
—after which the awrcraft was landed
and the massile-trailer speedily detached.

With the wnse of snap-on adjustable
cables, anv tvpe of load may be readily
secured to the S-60, In a production
version  (the 5-64) adjustable cables
would be buwlt into the aircraft, in-
corporated  into a  shade-roller  tvpe
arrangement to simphfy further cargo
loading and unloading.

Hydraulic Hoist

The erane also is provided with a hy-
draulically operated hoist and a hook
that can either be manually operated
from the ground or clectrically operated
from the {{}{.Lp]t The hoist is located
dircctly under the main gear box at
approximately the center of gravity of
Ihf_ S-60. Hvdraulic winch is con-
tinually being modified to assure maxi-
mum reliability,

The S-60 has been on static tow (an-
chored to ground) and has held 12,000
Ib. of tension with cxcess power for
maneuvering. The 12,000 1b. gives air-
craft about a 12-deg. nose-down con-
dition.

Winch installed in the helicopter 1s
designed for towing operations up to
30,000 1b, of tow load.

The rotorcraft was frst Aown on Mar.
25, 1959, Cargos that were carried or
towed included bridges, fuel tanks, bull-
dozers, lumber, trucks, water buckets
(500 gal.), radio control shacks, auto-
mobiles, trees, and 16 5-58 helicopters
airlifted from Stratford to Sikorsky's
Bridgeport, Conn.. p];mt- As a mne-
sweeper the §-60 has streamed out 600
ft. of cable and minesweeping gear dur-
mg a Navy demonstration.

Hypersonic Tunnel
Exceeds 12,000 mph.

Hypersomc wind tunncl capable of
speeds in excess of 12,000 mph. and
temperatures greater than 14,0000 15 n
operation at Stanford University’s Acro-
nautical Engincering Laboratory,

Financed by six aireraft firms—Con:
valr Division of General Dynamics
Corp., Douglas Aircraft Co., Tlughes
Aircraft Co., Lockheed Aircraft Corp.,,
North American Aviation, Inc., and
Northrop Corp.—the tunnel’s research
program 1s supported under contracts
with the Air Force Arnold Engineering
Development Center, Tullahoma, Tenn.

A bank of 138 capacitors stores up
clectrical cnergy suficient to supply
power for a “200,000-watt-sec, spark
which hoosts arc chamber pressure to
20,000 psi. Vacuum tank pressure 15
reduced to oncanillionth atmospheric
pressure prior to each “shot” which
lasts 0.025 sec.
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T AIRSCREW
SRR IEELEFI_Hr HEADSET

Headsets

and other products

Communication Systems * Headphones and Headsets
Earphone & Microphome Inserts Communication Helmets
Stethophones * Microphone Assemblies «+ Ear Defenders

AMPLIVOX

LIMITED

AIRSCREW
HEADSET
TTPE H.1]

INDUSTRIAL
DIVISION

Wembley England

AIRSCREW
HEADSET
TYPE H.21

AIR-TRAFFIC-CONTROL
HEADSET
TYPE L.314

CAMERA
CONTROL
HEADSET
TYPE L.213

EASIER! ~—

Even the most unskilled
labarer can install without
tools.

PATENTED
CLIP-LOCEKING TURNBUCHKLES

Associated Aircraft Industries

2600 poplar avenue memphis 12, tenn.
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R/M molded rods and tubes
for missile research

Take advantage of famous R/M Style
150RPD molding compound in tubes
and rods already molded for your
developmental work.

You save the cost of dies and mold-
ing by machining prototype parts from
rods and tubes supplied by R/M in
sizes from 1% to 15 in. OD by 15 in.
long; or 21 in. OD by 4 in. long.

High-temperature parts made from
this molding compound exhibit con-
trolled ablation, good structural
strength, excellent thermal-insulating
properties, and low thermal diffusivity.
Extra-long spinning-grade asbestos fi-
ber provides unusual physical stam-
ina and contributes to high strength-
to-weight ratio.

When you have developed and tested
your prototype paris, you Or your
fabricator can then get the desired
R/M molding compound in production
quantities. Write or call for further in-
formation,

RAYBESTOS-MANHATTAN, INC.

Reinforced Plastics Department, Manheim, Pa,

SPECIALISTS IN ASBESTOS,
RUBBER, ENGINEERED PLASTICS, SINTERED METAL
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Special Salaries Reported by NASA

Washington—Following is a list of
positions established by the National
Aeronautics and Space Administration
under Subsecction (2), Section 203(B)
of the National Acronautics and Space
Act of 1958 authorizing appointment of
scientific, engineering and administra-
tive personnel at salaries above normal
civil service levels.

The section provides that the NASA
administrator “may appoint and fix the
compensation (up to a hmit of 519,000
a vear or up to a limit of 521,000 a vear
for a maximum of 10 positions) of not
more than 260 of the scientific, engi-
neering and administrative personnel of
the Administration.” It adds that “to
the extent the administrator deems
such action necessary to recrut spe-
cially qualified scientific and engineer-
ing talent, he mav establish the en-
trance grade for scienhbific and engineer-
ing personnel without previous service
in the federal government at a level up
to two grades higher than the grade pro-
vided for such personnel under . . . the
Classification Act of 1949. . . .” List
was provided the House Committee on
Science and Astronautics by NASA:

® Hichard E. Horner, $21,000, associnte ad-
ministrator,

® Irn H. Abbott, 221,000, director of ad-
vanced research progriams,

® Abe Sllverstein, $21,000, director of space
flicht programs,

® Homer J. Stewart, $21,000, director of
program planning and evaluation,

® John A. Johnson, 220,000, general counsel,
® Henry J. E. Held, 220,000, director of
NASA Langley Research Center.

® smith J, DeFrance, $20,000, director of
NASBA Ames Research Center.

® Edward K. Sharp, $20,000, director of
Lewis Research Center.

® Harry J, Goett, £20,000, director of God-
dard Spoce Flight Ceénter.

® John 1. Hagen, 215,000, director of the
Office for the U. X, Conference.

® Jomes P. Gleason, $19,000, assistant ad-
ministrator for congréssional relations,

® John F. Victory, £19,000, assistant to the
administrator.

® Addison M. Rothrock, $19,000, scientist
for propulsion,

® + Nicholas E. Golovin, $19.000, deputy
associate administrator.

® * Albert E. Seipert, £19.000, director of
busines: administration.

® 4+ Emerson W. Conlon, $15,000, assistant
director of research (powerplants),

® Milton B. Ames, Jr., £15,000, deputy di-
rector of advanced research DPrograme.

® Richard V. Rhode, $15,000, assistant di-
rector of resgearch (afreraft operating prob-
lemg, structures and materials),

® *Clark T. Handt, £15.000, scientist for
space medicine research.

® * Homer E. Newell, Jr., 310,000, deputy
director of space flighl programs.

8 Newell D. Sanders, $19,000, assistant di-
rector for applications and manned Aight
Progroms,

® Edmund . Buckley, 310,000, aszsistant
director for space fight operations,

& Fdgnr M. Cortright, 319,000, assistant
director for lunar and planetary programs,
® Marton J. Stoller, 219,000, assistant di-
roctor for satellite and sounding rocket
PFOET R I,

® DeMarquis D, Wyatt, 210,000, assistant
director for procram planning and coordi-
nothon.

® * Abrahom Hyatt, 219,000, deputy direc-
tor of Iaunch vehicle programs,

® * Milton W. Rosen, $10,000, assistant di-
rector for vehleles.

® * Elliott Mitehell, £19,000, assistant di-
rector for propulsion,

® Floyd L. Thompson, 310,000, associate di-
rector, Langley Research Center.

® John F. Parsons, $19.000, pssociate direc-
tor, Ames Research Center,

® Eungene J. Manganiello, $19,000, aszociate

Bell Studies Airframe Cooling Structures

Bell Aircraft Corp. will develop insulated double-wall cooling structures to prevent over-
heating of space vehicles during re-entry, under a $1.4 million follow-on USAF contract.
The structure also could be used for high-speed wvehicles traveling in the atmosphere.
Basically, the structure consists of an outer wall radiation shield and an inner wall, separated
by a layer of thermal insulation. Outer wall is made of small panels. Inner wall incor-
porates tubes through which liquid circulates to cool the airframe.
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director, Lewiz Hesearch Center.

® John Staek, F1L2.000, azsistant director,
Langley Hesearch Center,

® Kobert K. Gllrath, 10,000, assistant di-
rector (manned =atellites), Goddard Space
Flight Center,

® Hartlexy A, Soule, $15,500, assistant direc-

tor, Langley Regearch Center,

® Hussell G, Robinson, 313 000 aesistant di-
rector, Ames Research Center.

® H, Julinn Allen, #18.500, assistant direc-

tir, Ames RKesearch Center.

® John C. Evvard, 218,500, assistant dirac-

tor, Lewis Hesearch Center.

® Bruee T. Londin, 3185500, ns=istant di-

rector, Lewls Reszearch Center,

® Charles J, Dolan, $18.500, assistant di-

rector, Project Mercury,

® Walter C. Willlums, 318500, assistant

director, Project Mercury.

® FEugene C. Draley, 15,000, assistant di-

réctor, Langleyvy Research Center,

® John V. Becker, 215000, chief, Aero-

Phyeics DMvision,

® Walter T. (Mson, $15,000 chief, Propul-

glon Chemistry Division,

® 1 Irving Plankel, 315,000, chief, Fluid Svs-

tems Divigion.

® * I'uul F, Bikle, 318,000, director, NASA

Flight Research Center.

® " Delmonr M. Morris, 215000, deputy di-=

rector for administration,

® Walter T. Bonney, $17.500, director of

public Informotion.

® Y John R, Seoll, 17500, scientist for

guldance amd control,

® Adolf Busemann, $17.500, aeronautical re-

sepreh sclentisy, aerodynamics,

® Isidore Garrick, 517,500, chief, Dyvnamic

Laads Division,

® Dean K, Chapman, 217,500, aeronautical

research scitentist, aerodvonamics,

® Hobert M. Crane, 17,500, chief, Aeéro-

Thermodynamice Division.

® Alfred Jd. Egegers, $17.500, chief, YVehicle-

Environment Divislion,

® Raobert T. Jones, 217,500, aeronauticeal

regearch scientist, aerodynamics theory,

® *John T. Mengel, 217,500, assistant di-

rector (tracking and datn Syvetems).

® * John W. Townsend, Jr., 217,500, assist-

ant director (space =cience and =satellite

apprlications).

® Melvin N, Gough, 217,500, director, NASA

Atlantie Missile Hange Operations Oflice,

® * Haobert W. hoamm, 217,600, director,

SASA Western Operations Oflice,

® Lloyd A. Wood, 317,000, chief, University

Contracting Programs.

® ¥ Richard B. Cantright, 17,000, chief,

=iaturn Class Vehilcles Programs,

® Clinton E. Brown, 317,000, ¢hief, Theo-

retical Mechanics Division,

® KHichardd R. Heldenfels, 317,000, chief,

structures Hesearch Division,

® Leroy V. Humble, 317,000, chief, Nuclear

Reactor Program.

® samunel 8, Manson, 317,000, chief, Materi-

als and Structores Division,

® I}e KFliroy Beeler, §17,00M, assistant di-

rector, Flight Research Center.

® Franklyn W. FPhillips, 216,500, acting

se0retary of the National Aeronautics and

snace Council

® ¥ Arnokd W. Frutkin, 316,500, director,

ifice of International Programs,

® * Ernest W. Brackett, 16,500, director of

procurement and supply,

® * Anron Kosenthal, 216,500, director of

hnancial manangement.

® Harry Press, 3164500, chief, Structures

and Materinls Research Programs.

® Thomas L, K, Smull, 216,500, assistant

chief, University Contracting Program,

® Willinm H. Woodward, 216500, chief,

Powerplants Ressarch Programes.

® Ernest 0. Pearson, 816,500, chiel, Acrody-

fnamic and Flight Mechanies Research Pro-

FraIms,

®*J, Allen Crocker, 216500 cohief, Lunar

anil Planetary Program Coordination.

® Francis B, Smith, 316,500, ¢hief, Instri-

Frograms

® *John F. Clark, £16.50, ehief, Geophys-

e Programs.

® 4 Oran W, Nicks, 16,500, =taffl scientist,

Lunar Flight Systemes,

® John L. Sloap, £16,500, technical assistant

ta the director of Space Flicht Programs.
*—From other government agencies,
TY—From industry or univer=ities.
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® Lawrenve K. Loftin, Je., 316,500, techni-
citl asxistant to tne is2ociate dirsctor.

® Francis B. Smith, :165.400, chief, Instru-
ment Hesearch EMv.salon,

® David =, Gabriel, 216,500, chief, Propul-
#jon Sys=tems Divizion.

® Waolfgang FE. Moecvkel, 316,500, chief, Ad-
vaneed Propul=ion Division.

® Carl F. Sehueller, 316,500, chlef, Propul-
slon Asrodynamies Division.

® * Robert Jdastrow, 316,500, chief, Theo-
retical Division.

8 * Duniel G, Mazur, 16,500, chief, Satel-
lite Applicationg Systems Division.

® * Charles V., L. Smith, $16.500, chief, Data
syeslems [Divigion.

® Joseph A, Walker, $16,500, peronautical
research pilot.

® Maul G, Demling, 516,000, assistant gen-
eral counssl,

® Hobhert J. Lacklen, £16.000 director of
per=onnasl.

® Ralph . Ulmer, 316,000, buodeget officer.
® * Rayvmomd Einhorn, 3216000, director of
audits,

® Livorge M, Low, 3l obd, elijel, Mlanied
Hiwtce Flight Mrogram.

® ¥ Gerhard P, Sehilling, 316,000, ¢hiefl,
Lunar and Planetary Sclences Program,
®F Paul A, PPrice, F16,000, staff sclentist,
communieations, operations,

® ®* Donglas L. Waoarf, 16,000, acronautical
and space sclentist, manned =atellites,

® Perey J. Craln, Jes, 216,000, ehiel of tech-
nical services.

® Joseph A, Shortal, 16,000, chief, Appdied
Materials amd Physies Division.

® Herbert A. Wilsoan, Jdr., 16,000, chief,
Unitary Plan Wind Tunnel Divigion.

® Philip Donley, 16,000, chiel, Acro-Bpace
Mechankes Divisgion,

® Mark R. XNichels, 216,000, chici, Full-
seale Hesearch Divizion,

® Carlton Bloletti, 316,000, asronautical re-
seareh scienti=t, aerodyvnamics 1V,

® Ralph F. Huntsherger, 816,000, chief, Uni-
tary Wimnd Tunnel Division.

® Charles W, Harper, 216,000, chief, TFull-

DEPENDABILITY

Still-Seal Gaskets for static sealing, and Permadized Seals for quasi-static
sealing, are exclusive Stillman products which are specified for dependable
sealing in the aircraft and missile industries. Dependability of design, engi-
neering, and manufacturing are the assurances built into every Stillman

product. Where dependability counts — on the ground, in
the air, or in outer space — Stillman seals meet all speci-
fications for those difficult sealing applications where only

the best is good enough.

For further information, write to:

STILLMAN RUBBER COMPANY

CULVER CITY, CALIF. / CLEVELAND, OHID /f ENGLEWOOD, N. J.
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LINEAR FUNCTION GENERATORS
FOR COMPUTER APPLICATIONS

THREE BASIC TYPES MEET SPECIFIC LOAD CONDITIONS

As a result of research, develop- performance-proved components,
ment and production of computers, For example, these three basic types
Eclipse-Pioneer can make available of linear funetion generators:

® Linears that give optimum performance under no-load con-
ditions.
¢ Linears that operate best under a specific load.

e Linears compensated to operate independently of the magni-
tude of the load.

TYPICAL APPLICATION

To achieve linearity at output Eg, [unction generators will give lineari-
since K, a variable function of #,, ties of T minutes for + 60° rotation.
linear function generator L; must Other generators are available for
be carefully chosen in conjunction tangent, versine and log functions,
with other system components. In in wvarious frame sizes and with
the above application, either a fixed accuracies to +7 minutes over range
load or a compensated linear fune- of +15° Units are now being devel-
tion generator can be used for L,, oped with ranges to +30° while
compensating for the loading due maintaining the same accuracies.
to L and the changesin K., with #,. For design assistance, or for further
L:; may be a no-load linear. Both details on computer components,
fixed load and compensated linear write today.

Eclipse-Pioneer Division

Teterbero, M. J.

District Offices: Burbonk and Son Froncisco, Calif.; Seattle, Wash,; Doylon, Ohle; and Washingten, D. C.
Export Soles & Service: Bendix Internotional, 205 E. 42nd 51, Mew York 17, M. Y.
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Scale and Systems HResearch Division.

® Jesse H. Hall, §16,000, chief, Instrument
and Computing Research Division,

® Oscar W. Schey, 516,000, chief of techni-
eal services,

® F Jumes H. Chamberlin, £16,000, chief,
Engineering Division.

® Moxime A. Faget, 316,000, chief, Flight
=yvatem [Division.

® Charles W. Mathews, 16000, chief, Op-
erations Division.

® Paul E. Purser, $216,000, specianl assistant
to the director, Project Mercury.

® Willinm K. Ritter, 316,000, aszociate
chief, Satellite Application Systems Divi-
slon.

® + Gordon F, MacDonald, $16,000, staff
scientist, planetary sclences anplysis,

® Harey H. Gorman, 216,000, azsistant di-
rector for administration.

® Willlam J. Underwood, 315,500, assi=tant
to the chalrman and secretary to the Civil-
ian-Ailitary Lialson Committes,

® * Wesley L. Hjornevik, 215,500, deputy
director of businesz administration.

® Harveyr H. Brown, 315,500, assistant
chief, Btructures and Materials Research
Programe.

® Boyd C. Myers 11, 515,600, technicnl as-
gistant to the director for research man-
agement.

® + William C. Cooley, 15500, chief, Ad-
vanced Technology Program.

® F Wallaee L. Ikard, 215600, staff sclen-
tizt., telemetry and ingtrumentation,

® A, D. Tischler, $15.,500, chief, Large En-
gine Rocket Program.

® Harold B. Finger, 215,500, chief, Nuclear
Engines Programs.

® Eldon W. Hall, 315,500, chief analvsis
and requirements (Propulsion Programs).
® Thomas A, Harris, $15,500, research as-
sistant for cooperaltive projects.

® John C. Houholt, $15,500, assistant chief,
Dyvnamic Loads Division,

® Samuel Katzoff, 215,500, assgistant chlef,
Applied Materials and Physies Division.

® Paul R, HIill, 15,500, asgsistant chief, Ap-
plied Materials and Physles Division.

® William H. Thillips, $15.500, acronautical
resenrch scientist, stability and control.

® John P. Keeder, £15,500, acronautical re-
search pllot,

® Willinm J. O'Sullivan, 15,500, asronauti-
eal rescearch scientist, aercodyvnamics.

® Charles H. Zimmerman, £15,500, assist-
ant chief, Aero-Space Mechanics Division.
® Eugene 5. Love, $£15,500, assistant chief,
Avro-Physies Division.

® Axel T. Mattson, $15,5600, assistant chief,
Full-Seale Research Division.

® Poul Kuohn, £15500. assistant chief,
Structures Research Division.

® John B. Parkinson, 315,600, aeronautical
research scientist, aerodynamies.

® George B. Graves, 315,500, aeronputical
regearch scientizt, instruments S-1X.

® James A. White, 215500, ehiefl, Instru-
mientation Division.

® Donald H. Wood, §$154500, technieal as-
gistant to the assoclate directar.

® Alvin Seiff, $15,500, asronautical research
scientist, aerodynamies.

® Mupx A, Heaslet, 315,600, asronantical re-
search scientist, aerodyvanmics thenry.

® Viector I, Stevens, Jr., 215500, assistant
chief, Aero-Thermodynamies Division,

® Lawrenee A, Clousing, §15.5600, assistant
chlef, Full-Scale and Systems Divislon,

® Glen Goodwin, $15,5000, aeropautical re-
search scientist, aerodynamics.

® Steven E. Belsley, 315,500, aesronauticenl
research =scientizt, aerodynamics,

® . Mervin Ault, 215,500, aeronautical re-
search selentist, propulsion systems mate-
rials,

® Henry O, Barnett, 15,500 assistant to
the director.

® Fdmund E, Bison, £15,500, azsistant chief,
Fluid Systems Division.

® Irving A. Johnson, £15.500, assistant
chief, Fluid Systems Divislon,

® John €, Sanders, 3215500, aecronautical
rezearch scientist, propulzgion contral theory.
® Charles A, Herrmann, $15,500, asgociate
chlef of techrical serviees,

®* N, Whitney Matthews, 215500 chief,
Payvload Syvstems Division.

® Thomas A, Toll, 215,500, chief, Research
Drivision,

® Frederick J. Balley, Jr,, 215,500, technieal
assistant to the director, NABA Atlantic
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Operational Atlas Fired

First operational Atlas is launched from
Vandenberg AFB, Calif,, by SAC., Missile
carrics Mk, IT heatsink re.entry vehicle.

Misgsile Range Operations Offce,

® Dnvid H. Newby, 315500, director of
technionl services,

® Clotaire Wood, 215,000, technical assist-
ant to the deputy administrator,

® * Hobert G. Nunn, Jr., £15.000, assistant
reneral  connsael,

® * Walter I, Bohier, 315,000, as=zistant gen-
vral counseal,

® * Gernld D, O'Brien, 315,000, pssistant
zeneral coun=el for patent malters.

® * Robert 1. King, $15.000, specinl assist-
pnt to the adminlstrator,

® t David H. Kevser, 315,000, chlef congres-
iomal lind=on oficer,

® Robert L. Bell, $15.000, security director,
® Bernard Mnaggin, 215,000, geronnutical res
search =cientist, stability and eontrol.

® Kalph W. May, Jr., 315,000, aceronautical
research  selentist, aerodynamics.

® Warren J. North, 515,000, staff sclentist,
manned satellites,

® Leonard Jalfe, 315,000, chief, Communica-
tiona Satellite Brogram.

® Albert E. von Doenhoff, 215000, stnff
sclentist, spacecraft technology,

® ") Kenneth Sterrett, 215,000, stafl =sclen-
tist, computers and celestinl mechanies

® John H. Disher, 215000, staff scientist,
advanced manned syvstems,

® * Nancy G, Roman, §15,000, chief, Astron-
omy and Astrophysie=s Programs.

® Morris Tepper, 515,000, chiaf, Mateorolog-
el Satellite Programs.

® Fredd . RKovhendorfer, 215,000, chief
seientist, planetary and interplanetary flight.
® Fdomes E. O'Nelll, 16,000, =pace and
deronautical scientist, nuclear propulsion,

® * Samuel Snyder, 15000, chief, Scout
Class Vehicle Programes,

® * Harry Harrisen, 15,000, chief, Space
Prapulsion Programs.
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® Howard B. Fdwards, $15.000, assistant
chief, Instrument Research DMvision.

® Clifford H. Nelson, 315,000, neronautical
research scientist, instruments,

® Roger A. Anderson, 215,000, neronautical
research saientist, struclures,

® Arthur A. Regier, 215,000, azsistant chief,
Dvnamic Loads Divizion,

® David . Stone, §15,000, asronautical re-
saarch scientist, stability and control.

® Macon C. Ellls, Jr., 515,000, aeronaatical
research aclentist, asrodvnamies.

® Joseph C,. Thibodaux, Jre., 215,000, aero-
nautical rescarch selentist, aerodynamica.
® John Dimel®, £15,000, assistant chief, In-
gtrumentation Research Division,

® Andre G, Buck, 515,000, chiel, Englneer-
ing Services Division.

®J. Howard Childs, £15.000, peronnutiond
resoarch scientist, eombustion,

® Ambrose Ginsberg, 215000, neronautieal
regearch sclentist, compressors and turbines.
® Robert R. Godmnon, 215,000, assistant
chief, Propulzion and Aeérodynamics Divi-
glon,

® Simon Ostrach, 215,000, acronputicnl re-
search scientist, aerodynamics theory.

® Isndore Warshawsky, 215,000, aeronfus-
tical research seientist, instruments,

® Anron 5. Boksenbom, 215000, aeronau-
tleal rescarch scientist, propulsion c¢ontrol
theory.

® Stephen H., Mnoslen, $15,000, aeronautienl
rezearch sclentist, nerodynamics theory,

® Reverly G, Gullek, $15.000, chief, Facil-
ities Engineering Division.

® Edmund K. Jonnsh, 215,000, aeronautieal
resenreh sclentist. rocket propulsion.

® Hugh M. Henneberrey, 315,000, aeronau-
tiecal research scientiz=t, Might systems an-
alysis,

® * Leslie H. Meredith, £15,000, chief, Space
Sciences Division.

®*C. A, Bchroeder, £15.000, chief, Track-
Ing Syvstemz Divizion.

® N, Thillip Miller, $15.000, chief, Construc-
tion Engineering Divizion.

® Michoel J. Vaecearo, 15000, business
ETVEL T ke,

® 7 Nelson W. Bpencer, 315,000, 2pace and
acronantical sclentist, physzics of atmos-
phere X,

® Robert 1. Krleger, 315,000, chief, NASA
Willops Station.

® Hubert M. Drake, £15,000, assistant chief,
Research Division.

® Gerald M. Truszynski, £15.000, chief, In-
strumentation Divigion,

® Stanley P, Butchardt, 215000, acronau-
tieal research pilot,

® Joscph Weil, 215000, aeronputical re-
genrch scientist, stability and control,

® * Leland B, Mebine, 214,500, chief, tech-
nical program analysis,

®* Alfred 8. Hodgson, £14,.500, director of
management annlysis.

® 7 Robert F. Fellows, §14.500, ehief, Chem-
ieal Aeronomy Progran.

® *"John A, O'Keefe, 14,500, assistant
chief, Theoretieal Diviston.

® *John O, Lindsay, 314,600, associnte
chief, Space Science Division,

® * Leopold Winkler, 214,500, assoclate
chief, Paylond Systems Division,

® * Williom G, Strowd, 214,500, spanee and
acronauticnl scientist, meteoralogy,

® *dames E, Rupperian, Jr,, 314,000, space
and aeronautical seientist, astronomy.

®* Hermaon E, Lan Gow, 314,000, appee and
avronautical sclentisl, physics of atmos-
phiere,

®* harl B. Medrow, 214,000, sppee and
aeronautieal scientist, space rezearch in-
strumentation.

8 *J, Carl Beddon, $14,000, space and aero-
nautical =2eientist, ionosphere,

®*J, W. Siry, 314,000, staff sclenti=t, data
sveslems planning.

® * Robert J. Mackey, £14,000, space and
aeronautical =clentisgt, instrumentation,

® * Robert J. Coutes, 14,000, space and
aeronautical =elentist, radio (reguency sys-
LEms.

® 7 Robert G. Kelly, £14,000, machine pro-
eraming mathematician,

® Merland L. Moseson, 214,000, space and
g;&]r::rnuuticm selentist, systems integration

* — From other government agencies.
T— From Iindustry or universities,

Ul

"

i 3 1.] i
ENG

o,

EERING

~ ON OTHER BENDIX
COMPONENT PACKAGES
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OMNI-BEARING CONVERTER

Meodular package permits smaller,
lighter navigation receiver design

=3 e =

Compass heading and VOR signals
are computed and converted by this
radio receiver component into signals
that position the displays in the Radio
Magnetie Indicator of an aireraft radio
navigation system. In a packﬂﬁe
measuring only 33§ x 24%" x 114", the
module comprises a size 11 resolver,
differential, motor-generator, gear
train nssembly and indieator dial.

Write today for complete information.

SYNCHRO SLIP RINGS

Autosyn™ provides electrical
contact with both rotor and stator

'ir "F:"_.,:-;-,; T I
i ———)

In the compaect Autosyn design, both
housing and shaft can be rotated,
permitting introduction of another
variable into the svstem. Eleetrical
contiact with both elements is made
through external EHF rings, which
replace the usual fixed leads or
terminals. Slip ring loeation and con-
figuration can be wvaried to meet
specific mechanical or electrical needs.
Precious metals are used in the rings
to minimize contaet resistance and
insure maximum reliability, Write for
details. "REG. 0.5, PAT, OFF,

Manufacturers of
GYROS +* ROTATING COMPOMENTS
RADAR DEVICES = INSTRUMENTATION
PACKAGED COMPOMNENTS

Eclipse-Pioneer Division

Teterbora, M. J.
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' MAY 2nd
Announcing ...

OFFICIAL
AlR
TRANSPORT
FACTS
AND
FIGURES

AVIATION WEEK has been officially designated

to publish in its May 2 issue the 21st edition of “Air Trans-
port Facts & Figures”, a publication of the Air Transport
Association, “Facts & Figures™ contains the official operat-
ing statistics of Association members and will detail the
impressive picture of air transport industry progress.

AVIATION WEEK's transport editorial department will sup-
plement “Facts & Figures” with staff articles covering key
subjects on airline and air transport development.....

Jet Transports - Operations
Maintenance + Financial Trends
Here is an opportunity to advertise in an issue that will
receive the attention of air transport industry men through-
put the year. If your business is equipment, materials or

services for air transportation, this is one issue to schedule
today. Regular advertising rates apply.

Circulation: ABC Net Paid — December 1959 — 75,668
Current issue paid — 78,350

Aviation Week

i Space Technology

A McGraw-Hill Publication, 330 West 42nd Street, New York 36, New York @

FINANCIAL

Lockheed Expands Abroad as Partner

By Richard Sweeney

Los Angeles—Lockheed Aircraft In-
termational, Inc., 15 sctting a broad in-
dustry pattern in furnishing U. S. tech-
nical know-how and cash in joint ven-
tures with fnrr_lnn companies to pro-
duce hardware or scrvices.

LAI teams with existing forcign com-
panies or firms organized f"‘r]]ﬂf.ll""l for
the plrtlmtlar enterprise.  LAI takes an
equity position onlv if money is needed
and the entire proposition meets strict
business standards.

When the company was established
i April, 1959, as a whollv-owned huh*
sidiary of Lockheed Aircraft Corp., it
wias assured of capital for equitv n
forcign activities. No limits were set,
with each deal to be handled 1ndi-
viduallv.  Since all Lockheed funds
come from the same corporate pool,
Lockheed Aircraft Intermational man-
agement presents proposals to the par-
ent firm, and judgments are made at
that level.

Although LAI's corporate manage-
ment 15 accountable for its profit and
loss at the end of fhe hscal vear. ulhi-
mate responsibilitv s to account to
Lockheed Aircraft Corp.. which answers
directly to the latter's stockholders.

Foreign Efforts

All divisions of Lockheed Aircraft
Corp. are active in foreign markets, But
LAI has a different position in foreign
cfforts (over and above camital mvest-
ment) than the Lockheed divisions, in
that efforts are directed to:

e Scek helds where activities can make
use of the entire spectrum of capabil-
ities existing within the parent corpora-
tion and its divisions, and vield a proft.
e [landle certain  foreign  interests
which Lockheed has had for some time.
e Serve as a medinm of exchange for
technical  knowledge between  Lock-
heed and foreign companies.

® Assist divisions of the parent corpora-
tion in forcign sales promotion of their
products or services.

Advisory Services

LAl is intended to offer technical
and advisory services in engincering.
manufacturing, material control, pur-
chasing, mrlmgr.m'l training and long-
range economic planning in felds where
the parent Arm has capabilitics, plus
the hnancial support and guidance m-
herent in taking an cquity position.

A fhnancial interest does not, how-
ever, necessarily mean LAI fumishes
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all of these services. Nor 1s 1t necessary
for LAl to assume an equity position
in a foreign enterprise to furmish all or
part of these services.

In addition to offering technical
services involved in new product de-
velopment in foreign nations, LA also
could act as agent for service divisions
of Lockheed Aircraft Corp., such as
Lockheed Air Terminal (airport devel-
opment and management) and Lock-
heed Air Service (eontract maintenance
for foreign aircraft fleets or help in
setting up maintenance svitems to be
operated by forcign  personnel).

World Activities

Parts of the world and helds where
LAI has been active since its founding
have been:
¢ Brazil-LAIl clectronic and radar tech-
nicians  have completed  instructing
Brazilian air foree personnel in fune-
tional operation of advanced equipment.
® Argentina—LAl is exploring the possi-
hility of joining with an Argentine com-
pany to form an aircraft manufacturing
firm there.

o Turkey—LAI is in negotiation with
THY. the Turkish airline, for establish-
ment of a maintenance center at Istan
bul.

¢ India—LAI has been asked to submut
a proposal for design of a commercial
feeder-class transport and a separate pro-
posal for its manufacture in India, for
local use in that country.

® Thailand and Indonesia—LAI 15 dis-
cussing details of possible assistance for
national air programs in both countries,
e Japan—LAI represents Lockheed in-
terests in manufacture of the P2V-7 and
forthcoming production of the R-10+4]
in Japan. This cognizance is a carrvover
from carlier vears when the association
began with Lockheed Aircraft Service
(Overseas in T-33 maintenance and pro-
duction.

e [talyv—LAI has necgotiated an agree-
ment with Maechi whereby a light
atility plane will be produced in ITtaly,
and LAI has purchased a substantial
amount of stock of Acronautica Maceln,
S. A

o Mexico—Lockheed  Aireraft  Corp.
formed a partnership with Mexican m-
terests in 1958, with the imitial project
being the manufacture in Mexico of a
light utility airplane designed to operate
from the rough, short airstrips at high
altitudes which predominate through-
out Mexico and South America, This
is the same airplane which will be built
in [taly by Macchi, When LAL was

formed, Lockheed Aircraft Corp. trans-
ferred to its stock in the Mexican con-
cern—Lockheed-Azcarate 5. A.—which
has a majority of Mexican interests rep-
resented by Abelardo Rodriguez, former
president of Mexico, and Juan F. Azcar-
ate, Mexican aeronautical pioneer and
enginecr.

Technical Experts

In line with 1ts varons missions, LAI
has technical experts in cach of 1ts helds
of interest, w]]m carcfully  scrutinize
prospective deals to assess the over-all
requirements plus the return which may
be upr.rt::r.l on any investment.

LAT's technical staff includes experts
m acronautical engineering, manufac-
turing, facilitics finriuding construe-
tion), sales, accounting, purchasing and
planning.

LAl also uses services of persons fa-
miliar with the nation where it is con-
templating entering  business.  They
make contributions concerning legal and
political aspects involved in doing busi-
ness in the particular nation, since each
foreign govermment usuallv has its own
strict rules on how much outside capital
mav be invested and who must hold
how much of a wmajoritv interest,
Usually, these persons also know the
proper contacts for foreign negotiations,
and the required protocol.

When LAl is forming a new enter-
prise, there are additional factors which
enter the considerations, such as the pos-
sibilitv of giving some business to one
of the divisions of the parent corpora-
tion. LAI technical staff is too small to
m:um;]linh detail enginceering on par-
ticular praojects when this 15 necessary,
therefore, this usuallv is subcontracted
by LAI and its forcign partner to one of
the Lockheed Aircraft Corp. divisions.

Plane Market

The small utility airplane to be built
in Mexico (and Italy) is an example.
Lockheed-Azcarate knew there was a
market for this tvpe of airplane, but
the firm was not established to start
from scratch in design, flight test and
production.  Therefore, the design,
flight test and certification of the anr-
craft, design and construction of tool-
ing were subcontracted to Lockheed
Georgia Division.

Georgia Division contracted, for a
given price and according to Lockheed-
Azcarate specifications, to deliver com-
plete and approved production draw-
ings and specihcations to be used 1n
Mexico, an FAA-approved tvpe cer-
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tihcate, the prototype airplanes, and
supporting material to the Mexican
frm. Georgia Division retains no in-
herent or residual rights in design what-
SOEVET.

Conditions under which LAI and 1ts
foreign partners may place business
with the divisions of Lockheed Air-
craft Corp. vary, and include:
® Where more than one division s
capable of doing a job, bids from each
mav be taken before the contract is
placed. Thus, California and Georga
Divisions mav both bid on the same
airplane design proposal.
® Contract mav be given to a particular
division where personnel and facilities
are more readily available to do the job.
all other aspects being equal.
® Where only one division has the
capabilitv to do the job, or where onc
division is in a better position to do
the job by virtue of its past experience
in specific areas of a general ficld, the
contract may be placed directly.

Divisional Relations

Relations between LAI and the di-
visions of Lockheed Corp. are relatively
fAluid, and work both wavs—Lockheed
clmﬂmm may bring business directly
to LAl or indicate to LAI where a
possible opening exists in which LAI
might be interested, as well as receiving
business from LAL

During foreign negotiations LAl can

act directly as a sales agent for the
products of Lockheed Aircraft Corp.

divisions, but only when the division
specifically asks LAI to do so. However,
this does not prevent LAI from gath-
cring sales leads for the various divi-
sions’  products and notifying  the
division regarding prospects. Here, a
division may ask that LAI act as its
agent and try to sell the product, or
may take over the sales activity itself.

LAI would be paid for its work when
acting on behalf of Lockheed divisions,
but there 1s no set fee and each case 15
negotiated separately with the division
involved. There could be cases where
LAI actuallv would make no profit from
this activity, and some where LAI
might not cven recover its expenses or
ask for them,

How LAI and a foreign partner get
together 15 flexible. LAl mav approach
a foreign company or the latter may ap-
proach LAL Nor is it impossible for in-
dividuals to join in a foreign country
and approach LAI with a feasible idea.
Or, LAl mav see a possible deal and
search out individuals to form the for-
elgn company part of the enterprise.

J]. Kenneth Hull has been president
of LAI since its start, assumin HlL post
from the presidency of L{]L]E'II'_L(] Air-
craft Service, a job he held from the
formation of that organization in 1947,

Performance Engineers

Aircraft & Space Vehicle Systems Evaluation

Diversified projects include the evaluation of ad-
vanced propulsion concepts for subsonie, hypersonic
and space vehicles in terms of system performance
capabilities. Sustained program with excellent sup-
port from management—ecomputer services from the
nation’s largest industrial computing facilitv—con- -
tributing efforts by experienced component specialists. . |

Minimum qualifications for these positions include a
M.S. degree in aeronautical engineering plus 3 years'

related experience,

Pleasge write to My,

RESEARCH LABORATORIES

UNITED AIRCRAFT CORPORATION
400 Main Street, East Hartford 8, Conn.
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W. M. Walsh

Vice presidents of LAL who came
from LAS are J. W. Clutter, W, D.
Hammond and P. M. Willcox. W.
Scott McGilvray, former Lockheed Air-
cruft CUTP. il'lf{.'l'l'lﬂhﬂ"':l] Ell"'l.'{.’lﬂl'.'lII]L’I]f
manager, also is an LAI vice Earr:sidr:nt-

In 1953, Lockheed Aircratt Service
(Overseas) started a program of tech-
nical assistance with Kawasaki Aircraft
Co., Ltd., at Gifu, Japan, to provide
skills required to overhaul Japan-based
U. S. military jet aircraft. Kawasaki was
able to do the job unassisted within one
vear. In 1954, Lockheed helped Kaw-
asaki set up a jet engine overhaul fa-
cility, and the assistance was completed
in 15 months.

In 1955, Lockheed helped Kawasaki
set up for production of T-33 jet trainer
aircraft, mcluding construction of com-
plete manufacturing facilities, training
1,500 Japanese workers, plus providing
management training and technical as-
sistance.

Key Figure

Hull was a key figure in setting up
this T-33 production, his work mvolv-
ing technical and legal negotiabions as
well as establishing the manufacturing
facility.

In 1958, Lockheed contracted to pro-
vide technical assistance for Kawasaki
and Shin Meiwa Industries, Ltd., for
manufacture of P2V.7 anti-submarine
patrol planes, with Kawasaki as prime
contractor and Shin Meiwa as major
subcontractor.

since  previous  dealings  between
Japan and Lockheed had involved Hull
amI his staff when an agreement was
signed last month for production of
F-104] Starfighters in Japan, this con-
tract was placed under the cognizance
of LAI which Hull now headed. The
agreement between LAL and Mitsubishi
Heavv-Industries Reorganized, Ltd., is
the one exception to the pattern of
F-104 foreign program management,
which usually rests with California Di-
vision of Lockheed Aircraft Corp.

New Offerings

Ares Industries, Inc., Bellmore, N. Y.,
engaged in the manufacture of clec-
tronic and mechanical components, sub-
assemblies and special devices for use
in the missile and computer ficlds; a
subsidiary provides engimeering, manu-
facturing and research services. Offering
15 100,000 shares of common stock, for
public sale at 53.75 per share. Proceeds
will be used to discharge certain in-
debtedness; for  advances to  the
subsidiary; to purchase additional
equipment; for working capital.

Keystone Electronics Company, Inc.,,
Newark, N. J., organized (under Dela-
ware law) Jan. 8, 1960; on Jan. 30 it
acquired all the outstanding stock of
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The Kevstone Electronics Co. (a Con-
necticut corporation), engaged in the
manufacture and sale of quartz crvstals
anid I:hrrmgh a New Jersev subsidiary
engaged n the m anufacture and sale of
special purpose ¢lectron tubes. Offering
iy 200,000 shares of common stock:
155,554 shares to be offered for public
sale for the account of the company,
and 66,666 nuhtmdmg shares by the
holders thercof. The offering to he
made at 53 per share; presmt hook
value of outstanding shares is estimated
at .89 per share, Proceeds of the sale
of the 133,334 shares will be used for
additional equipment and  imventory:
for rescarch and development: halance
for working capital purposcs.

International  Rectifier Corp., [
Scgundo, Calif., engaged in the develop-
ment, manufacture and sale of semi-
conductor devices. Offering 15 120,000
shares of common stock: 60,000 shares
to be offered for public sale for the
account of the companvy, and 60,000
outstanding shares by the present
holder thereof; offering price and under-
writing terms to be supplied by amend-
ment. Proceeds of the company’s sale
of 60,000 shares will he nsed for equip-
ment for the manufacture of new prod-
ucts; for carming  of  increased
inventories of finished products;  for
additional capital investments in foreign
companies; balance will he added to
working capital to hnance expanded
operations,

Bumnell & Co., Inc., Pelham Manor,
N. Y., engaged in the design, manu-
facture and sale of electronic compon-
ents known as hlters or hlter networks
and conductors or coils. Offering 15
200,000 shares of common stock, for
public sale at 3 per share; an additional
10.000 shares will be offered pursuant
to the company’s restricted stock ophion
plan, Proceeds will he used to pav the
company’s 5100,000 bank loan; for the
manufacture of magnetic amplifiers and
the establishment of a new crvstal
hlter division; for the purchase of new
antomatic winding and testing and
production equipment; balance will be
added to working capital.

Collins Radio Co., Cedar Rapids,
lowa, engaged in the design, develop-
ment, manufacture and sale of special-
ized radio communications cquipment.
Offering 1s S12,000,000 of convertible
sunbordmated debentures, due 1950, for
public sale; interest and  conversion
rates, public offering price and under-
writing terms to be supplied by amend-
ment. Proceeds will be added to seneral
funds and will be used as TILLLELJ

Tool Rescarch and Enginecring
Corp., Beverlv Hills, Calif., organized
in June, 1939, is the successor (byv
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statutory merger in August, 1939) to
three California {{er:}ﬂh{:m Company
s principally engaged in the design and
fabricabion of |1Eudu£hnn E:}rﬂmﬂ the
development and construction of ]11g11
precision  machinery, automation ma

chinery, ground support cquipment -.md
ground ]ulllc]]ing cquipment; in project
design and engincering; the production
of stainless steel honeveomb core for

aircraft and missile programs, Offering

1s 350,000 shares of common stock for
public sale; offering price and under-
writing terms to be supplied by amend-
ment,

In Febrouary, 1960, the company con-
tracted to acquire all the outstanding
stock of Thllgren Manufacturing Co.
and 70% of the outstanding stock of
Western Lock Mfg, Co. Agoregate price
of the stock is $3,014,035; 53,635,000
pavible in cash and 51,379.055 pavable
i company notes, Of H'nr. ]:nru-l‘:u.{h of
the sale $3,635,000 will be used to pay
the cash portion of the purchase price;
renainder of the proceeds will be added
to working capital. Sellers of the stock
are G. & A, Management Co,, Carl A,
[Tillgren, Alice R, Hillzren and Carl C.
[Tillgren, trostec.

Svstron-Donner  Corp.,, Concord,
Calif., engaged in the research and
development, design, manufacture and
sile of clectronic and clectromechameal
mstrioments and  svstems, Offering 15

442,700 shares of capital stock  for
public sale; offermg price and under-
wnting terms to be supphed by amend-
ment.

Under an agreement dated January,
1960, the company will acguire all of
the outstanding capital stock of Donner
scientithe Co. in exchange f{Jr the 442,-
700 shares of the company's stock; said
shares will be delivered to the present
owner of all of Donner’s outstanding
stock, who will cause the shares to be
delivered to the underwriters for public
distribution.

Servonics, Inc., Alexandra, Va.,
engaged i the design, development,
manufacture and sale of certain elec-
tronic and clectromechanical  svstems,
imtrunwn’rr-'. and components, Offering

s 76,600 shares of common stock, for
-11||:14u:1'|pt|nn by common stockholders
at the rate of one new share for each
ive shares held; record date and sub-
seription price to be supplied by amend-
ment. Offering also includes warrants
for the purchase of 24,000 common
shares, and the shares issuable upon
exercise of the warrants, which warrants
were 1ssued in connection with a stock
offering in Apnl, 1959, Proceeds will pe
used to retire bank note mdebtedness
of 5100,000; for the purchase of aded-
tional machinery, equipment and facili-
ties to cxpand the company's manu-
facturing and engineering  capabibity

United Research Corporation of
Menlo Park, a subsidiary of
United Aircraft Corporation,
announces it has changed its
name to

UNITED

TECHNOLOGY
GCORPORATION

Objectives of this company
have evolved to encompass
not enly research but also
development work in the
fields of solid and liquid pro-
pellants through complete
qualification of rockets and
of advanced propulsion sys-
tems.

The new name — with its emphasis

“technology’—
of the activities being undertaken.

Construction of two multi-
million dollar permanent
facilities to implement the
ohjectives of the corporation
is now underway. A Research
and Engineering Center is
heing built on a 25-acre site
in Sunnyvale; a Develop-
ment and Test Center in the
foothills some 10 miles south-
east of San Jose, California,
in the prime living area of
the San Francisco Peninsula.

on

clearly defines the scope

UNITED TECHNOLOGY CORPORATION
P. 0. Box 365 « Menlo Park, Calif.
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HOW TO CHANGE HORSES IN MID-STREAM!

[

106

New Kinetics switch transfers battery
power automatically in space craft

Part of the electronic cir-
cuitry that senses battery
voltage and operates the
switch to transfer the load
to another power source
when voltage drops to pre-
sef level.

Saraiu e soniEE RS R

For satellites, deep space probes or
extended space flights, it is frequently
necessary to switch from an exhausted
battery to a fresh one or to solar power.
Now Kinetics Corporation has com-
bined an ultra reliable switeh with a
voltage-sensing element to meet this
critical requirement. The new Kinetics
switch is motor driven, It is more
rugged and reliable than other designs
and is impervious to shock and
vibration,

The switch exhibits no contact
chatter over the whole vibration spec-
trum, from 5 to 2000 cycles, 40 G's.
Voltage drop across typical switch con-
tacts is less than 10 millivolts at 22
amps. No power is required to hold the
switch open or closed. High density
construction permits as many as 21
circuits in less than 14 cubic inches.

An ultra-sensitive electronic circuit
measures battery voltage. When the
sensed voltage falls to a pre-set level,
the circuitry passes current to the

switch motor, causing power transfer.
It may be applied in systems where
a missile is switched to internal battery
power after check out on ground power.
After launch, when the missile is in
flight and the first battery is discharged,
the same switeh can transfer the load
to a fresh battery or to solar cell power.
For systems employving more than two
batteries, additional switches can be
utilized for programed or automatic
power change overs,

For any switch application where
absolute dependability under tough
environmental conditions is essential,
write or phone Kinetics Corporation,
Dept. K-20, 410 S. Cedros Avenue,
Solana Beach, Calif. SKyline 5-1181.

KINETICS

CORPORATION

ELECTRONICS » ELECTROMECHANICS

to provide additional working capital
to finance government and other con-
tracts; to finance the initial payments
on land for a future plant site; balance
for general corporate purposes.

General Instrument Corp., Newark,

N. ]., engaged in the manufacture of
electronic components and end prod-

ucts, Offering is 200,000 shares of
common stock for public sale; offering
price and underwriting terms to be sup-
plied by amendment. Proceeds will be
used to repay 53,000,000 of bank
borrowings; balance will be added to
working capital.

Magnasync Corp., North Hollvwood,
Calif., engaged in the manufacture and
sale of electromic equipment and related
precision products. Offering 1s 200,000
shares of capital stock, for public sale
at S5 per share. Proceeds will be used
to repay interim loans; for expansion of
laboratory facilitics and personnel for
research and development; to increase
plant production facilities, etce.

Universal - Cvclops Steel Corp.,
Bridgeville, Pa., engaged in the produc-
tion of specialty steels. Offering 15 200,-
000 shares of common capital stock for
public sale; offering price and under-
writing terms to be supplied by amend-
ment. Proceeds will be added to the
company’s current funds which will be
used as needed for future plant expan-
sion and improvements,

Riddle Last-Quarter
Loss Down From 1958

Washington—Riddle Airlines, Inc,
under new management since October,
reported net losses for the last three
months of 1939 were 547,553 as com-
pared with a net loss of 5347320 for
the same period of 1958,

A comparative profit and loss state-
ment issued by the carrier shows that
Riddle's scheduled freight and char-
ter operations produced revenues of
$1,577,079 for the airhne as compared
with operating revenues of $2.808,460,
including $910,673 rcalized from mili-
tary Logair contracts, during the fourth
quarter of 1958,

Expiration of the airline’s mulitary
contract last June was reflected m the
fourth quarter figures which recorded a
drop in revenue miles fown  from
2,928,458 for the 1958 fourth quarter to
onlv 1,238,993 for the last three months
of 1959, Available ton miles offered by
Riddle in the same quarter dropped
from 19.3 million to 5.8 milhon.

Operating expenses of the carrier, re-
flecting both a reduction in available
ton miles offered and tighter cost con-
trol methods, reduced Riddle's operat-
ing expenses from a total of S2,041,57
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in the fourth quarter of 1958 to $1.-
741,208 or the same period of last vear.

In a report to company stockholders,
President Robert M. Hewitt pointed
out that Riddle hopes to bid success-
fullv on Logair contracts that will be
announced by the military by July 1.
He estimated that if the airline had
retained 1ts Logair contracts through
last year, Riddle would have carned a
net proft for the fourth quarter of be-
tween $150,000 and $200,000.

Acquisitions
And Mergers

Consolidated Diesel Electric Corp.
has acquired control of Ultradvne, Inc.,
Albuguerque, N. M., producer of pres-
sure transducers, through a stock trans-
action,

Bowmar Instrument Corp,, It
Wavne, Ind., has acquired Applied
Dyvnamics, Ann Arbor, Mich., manufac-
turer in the computer field, and will op-
erate the acquisition as an mdependent
company.

Ionics, Inc., Cambridge, Mass,, has
purchased all assets of Electron Arc,
Inc., Lynn, Mass., and will operate the
electrical equipment  manufacturing
company as a division. Tonics uses Elec-
tron Arc silicon rectifier power supplhies
in its commercial clectric membrane
plants for desalting brackish watcer.

Telex, Inc., St. Panl, Minn., has ac-
quired a 25% interest in Electro-Logic
Corp., Venice, Calif,, producer of digi-
tal-indicating voltmeter and other in-
struments.

H. K. Porter & Cie 5. A., interna-
tional subsidiary of H. K. Porter Co,,
Pittsburgh, has acquired 51% of the
stock of King Aircraft Corp., Ltd.,
Glasgow, Scotland, supplier of aircraft
engine and airframe accessories nclud-
ing fasteners, clamps and couplings.

Financial Briefs

Cessna Aircraft’s recently purchased
minority interest in French aircraft
builder Max Iolste (AW Feb, 15, p.
33) amounts to 49%. Cessna's Euro-
pean sales organizations will continue to
control sales promotion while Holste,
under license agreements, will handle
anv European manufacturing. 1f Cessna
decides to build the Max Holste Super
Broussard feeder liner in the U.S., the
aircraft’s Bastan turboprops will be built
under license by Continental, Conti-
nental holds 1. S, license rights for all
Turbomeca engines.

American Metal Products Co. net m-
come for the vear ended Dece. 31 was
$1.935.992 or 51.40 a share on an aver-

= i

age of 1,377,777 common shares com-
pared with 1958 earnings of 1,647,522
or $1.21 a share on an average of 1,330,-
025 common shares outstanding. Sales

in 1959 totaled 557,385,533, compared
with 1955 net sales of $46,397.963.

B. F. Goodrich Co. net sales for 1939
totaled $771,591,342, an increase of
10.7% over 1958 sales of $697,296,556.
Net earnings for 1959 were $37,580,186
or $4.15 a share, compared with %35,-
457,421 or 53.95 a share the vear be-
fore.

Speer Carbon Co., 5t. Marvs, Pa., re-
ported record net sales of 523,525,268
for 1959, Sales for the previous vear
were 518,338,899, Net income of the
companyv, which manufactures carbon,
graphite and ceramic products and elec-
tronic components for the missile, elec-
rmclwmifuﬁ clectrometallurgical, nu-
clear and automotive industries, was
51.970.817 or 52.20 a common share
for 1959, compared with $1,176,034 or
51.30 a common share in 1958,

North American Aviation expects to
exceed $1 billion in sales in Fiscal 1960,
]. H. Kindelberger, board chairman, said
at the company’s annual meeting. The
company had sales of more than 51 il-
lion in 1959 and 1957. Current back-
log, however, has dropped to 5695 mil-
lion, from $765 million a year ago, In
the last fiscal vear 43% of North
American’s sales were from  muisstles,
clectromechanical and electronic prod-
ucts, rocket engines, nuclear reactors
and architectural metals compared with
33% 1in the previous vear.

Thompson Ramo Wooldridge sales
for the vear ended Dec. 31 totaled a
record 5417,745,953 compared with
$340,621,767 in 1958, Total sales in
the missile, space and electronics held
were $167,153,000, an 8§7% increase
over the 1958 hgure, $89,382,000. Net
income in 1959 was 59,743,918 or
$3.02 a share on 3,119,503 common
shares, compared with 58,979,232 or
$2.86 a share on 3,024,983 shares 1n
1958.

0. K. Electronics Corp. is merging
with Thermal Controls, Inc. The com-
panics, both of Nutley, N. ], will op-
erate under the name Thermal Con-
trols, manufacturing thermal time delay
ielavs, high vacuum fuses and other
thermal devices.

Garrett Corp. sales for the half year
ended Dec, 31 totaled a record 5107.-
524,000 compared with $81,727,000
on Dee. 31, 1958, Net cammings were
§2,703,000 compared with 51,241,000
tor the previous year’s first half. Gar-
rett has formed a subsidiary company,
Garrett (Japan), Lid,
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At right is Dalto flight simulator (AW Feb, 1, p. 93).

FAA Evaluating Variety of Landing Aids

By Robert H. Cook

‘Lt]dnti{: City, N. J.—Federal Aviation
Agency s mmmg rapidly toward its
goal of an all-weather landing system
ﬂlruugh round-the-clock testing of run-
way and approach area hardware at the
National Aviation Facilities Experimen-
tal Center here.

Installed along the frst 2,000 ft. of
NAFEC's 13-3] mstrument landing svs-
tem runway are five different versions
of visnal glide slope aids and five new
runway lighting svstems. Center proj-
cct ofhicers hope they will make a sig-
nificant contrnibution toward elimina-
tion of such hazards as the “black hole”
at touchdown in both fair and foul
weather,

NAFEC fecls the evaluation program
s particularly significant because 1t is
providing FAA with its first opportun:
ity to engage m “live” testing of the
hardware with military, u:mmm:rt'i.-ll an
zeneral aviation pilots,

Pilot comments on the various land-
mg aid conhgurations currently are be-
Ing ::mnpu]crl primarily on the basis of
L[llL‘-t]ﬂl'lﬂ.HI’L'-. filled in bv each partici-
pant, and the experimental center ex-
pects to submit an interim report on
the status of the program to FAA's
Burcau of Research and Development
within the nest few weeks.

While much 15 expected from even-
tual adoption of some of the svstems
under evaluation, NAPEC cautions
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that thev will not be cure-alls and that
thev will it into an all-weather landing
svstem that will still relv heavily upon
radar, ILS svstems and some automatic
landing systems also mldr:rgmutr tests
at the -‘:LntLr Project officials point out
that such items as the visual glide slope
indicators being  tested could prove
valuable as backup reference to ILS
svstems or could provide the first prac-
tical landing aids at small airports hay-
mg neither ILS nor radar facilities,
Weather is a major problem in the
flight test |l'ﬂn-=rrlm and project pilots
~dcn on an alert status, ready to flv at the
appearance of the below minimum con-
ditions which provide best test infor-
mation. NAFEC hopes it can speed up
evaluations by 1I'l':-l"lhlﬂ‘-"‘ spectal wind-
shiclds in test aircraft to simmlate ad-
verse weather conditions. One sugges-
tion has been to install double-pane

windshiclds hlled with a water and clav

solution  with  controllable  interior
lights to simulate varving visual condi-
tions.

Using i Ef}uﬁgumtiun A approach
light svstem, NAFEC's 10,000 ft. ILS
runway 15 equipped to test the follow-
mg runway lighting svstems:

o Iluorescent ranway edge floodlights,
® Incandescent minwav edge ﬁnru]hsﬂlth.
scheduled for installation this month.

® Three configurations of narrow- gage
runway hg_]lhnﬂ svstems  which me
parallel tracks for a distance of 2,000 ft.
down the runwayv from the threshold,

e Centerline runway and taxiway lights.

[nstalled along the sides of the first
1,000 ft. of runwav are several svstems
of visual glide path aids which gener-
allv work on the principle of aligning
different colors of light to coincide with
a glide slope uwlnj of 2.5 deg. Thev
include:
e Tri-color,
red lights,
¢ Amber, combining green and amber.
® Red and white, also known as the
Calvert and Roval Aircraft Establish-
ment (RAE) svstem.
¢ Double Bar with amber and whitc
lights.
® Mirror system with amber and green
similar to the old svstem used on air-
craft carmers.

| Juning a senes of touch and go land-
ings made i almost ideal weather and
aobserved by Aviarion WEER, the test
aircraft radioed instructions for varions
lighting configurations, all of which
were easily Idf,nhﬁud from an altitude
of about 1,250 ft. and a distance of
four miles. Narrow gage svstems dis-
plaved gave a |Ht’1.'|[‘1.ﬂclﬂ‘l. clear touch-
down target, with the only pmhltm en-
countered being a necessity to varv
light intensitics. NAFEC feels more
extensive evaluation will be needed to
arrive at a hght level acceptable to a
majonty of users.

Fluorescent runwav  edge  lighting,
using eight-foot-long  tube hmph in
raised metal trnuglw to form an almost

using vellow, green and
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continuons bar of light along the mn-
wiy edge, aided in outlining the touch-
down area from a distance, but this
svstem has the disadvantage of a con-
stant brilliance that cannot be con-
trolled  durmg  actual  touchdown.
NAFEC plans to test a silar installa-
ton this month with  controllable
quartz lamps of high intensity.

Various types of narrow gage svs-
tems tested seem to function equally
well on a unit comparison basis, and the
final decision on which svstem should
be adopted depends primarilv on the
cost of mstallation.

Svstems installed at NAFEC are sim-
ilar in that thev consist of a series of
lights arranged to form bars fanking
the centerline of the runwav and '-:;ﬂu.d
100 ft. apart for a distance of 2,000 ft.
from the threshold. Spacing between
the two parallel series of bars has been
designed for gages of 35, 40 and 60 ft..
divided by the runwav centerline lights.
Hardware used in the different umﬁuu
rations  inclndes the Elfaca Hnuh
mounted tvpe—tested last vear by the
Air Force at Dow AFB, Me., and M Lrth
AFB, Calif, and recently installed a
New York International Airport {.-"u"ﬁ'
I'eb. 219, p. 87)=smaller MC-2 senu-
flush units and a semi-Aush pancake
light svstem, which also is used for run-
wav centerline guidance and on high-
speed turnoffs.

Rugged construction of the Elfacas,
manufactured by Structural Concrete
Products Corp., is well snited for land-
img arecas which must handle heave air-
craft such as the Boeing B-32 test air-
craft used at Dow AI'B, Me., or the new
commercial jet transports landing at
[dlewild, but 'WA estimates indicate
the cost of installing them might be pro-
hilative at many nrpmr'f--'r Burcau of
Rescarch  and ]jL\Llilt]]llLI1r cstimates

the cost of installing each FElfaca for
NAFEC was about 52,700,

Lighting Costs

PAA figures indicate that the same
lighting conhguration can be duplicated
with MC-2 semi-flush lights made by
the Multi Electric Corp. at a cost on
new runways of $500 per umt.  De-
signed to Air Force specifications, the
MC-2 is basically an 18 in. deep steel
can containing a suspended lamp shin-
ing through a prism lens.

From ﬂlL standpoint of both installa-
tion and maintenance costs, the Gen-
cral Electric pancake hxtures appear
most cconomical.  FAA  estimates g
complete installation cost per unit of
5100 for this tvpe.

Fantire unit 1s housed i a six inch
diameter disk rising one half inch above
the runwayv surface.

Installation requires only the drilling
of a onc inch recess for the pancake
body in conecrete, with the special nylon-
coated electrical wiring placed in a one
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mch deep trench rannming along the run-
witv surface.  Umit reecess and  wire
trench are later sealed to the concrete
with a special epoxy, or bonding agent.
Pancake bulb shines from beneath a
heavy metal strap that arches over the
top of the unit and is held in place with
two screws for casy replacement. FAA
reports that NAFEC maintenance crews
have been able to replace bulbs at the
rate of 70 units per hour because of the
fixture’s simplicity of construction.
Pancakes now being used by NAFEC
are equipped with 45, 25 and 10 watt
bulbs, which FAA rescarch directors
sy mav soon be replaced with 200 watt
high-intensitv bulbs to provide better
illumination. FAA tests indicate that
the quartz tvpe bulbs used in the pan-
cake can he seen between 500 and 1,000
ft. awav in davlight conditions with
one-sixteenth of a mile visibility, Life
expectancy of the bulbs is estimated at

1,000 hr. at full power.

Glide Slope Systems

Among the visual glide slope guid-
anee n3ds cisplaved, the most casily
identificd and followed to the runway
mtersection appear to be the red and
white and the double bar svstems. Now
heing used at London Airport and by
thi Rm al Air Force at Famborongh,
'ngland, the red and white works in
much the same manner as a pin hole
camera projecting two colors of hght
which the pilot must stav between in
order to remain on the correct glide
slope angle.

Basic umt of the svstem conbans
three lamps of 20,000 candlepower
cach, with a red hlter over their top
halves. Thev are mounted in the rear
of a tubular steel eradle with the light
ravs shining through a forward apert ure
it of about six inches. Units Aank the
runway i sets of three spaced 22 ft
apart.

Correct aircraft alignment with this
svstem requires that the pilot see white
m the front vmits and red m the rear
at an altitude of about 1,250 ft. and
distance of 4.8 mi. from touchdown.
[n practice, the object 15 to descend at
an angle which will show two distinet
colors at the same time, Descent below
the proper ghde path angle shows only
white ligh ts, while an angle  wlhich
could lead to an overshoot of the touch-
down arca shows onlv red. Changing
hne of the colors during descent per-
mits a visual reference to judge the
degree of necessary ghide slope angle
correction.

The Double Bar syvstem uses the
principle of lining up two scparate color
bars mto one level combinalion of
amber and white colors.  Lights in-
stalled along Runway 13-31 are sealed
heam h[:u.a of 300 watt power each.
About 300 ft. from the threshold, a
battery of three white lights, 20 ft.
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RELIABILITY

As horse owners try to improve

the breed. so do missile people

strive to improve and prove their

product through reliability. As
the HOUND DOG missile draws
closer to operational status by
the Air Force. electro-mechan-
ical systems engineers are needed
to perform liaison reliability en-
eineering duties. Working with
the Air Force, they will monitor
equipment operating time, mal-
function reporting, consumption
data, and assay reliability of
components, systems and sub-
systems. If you have a strong
background in complex airerall
and missile systems, backed up
with field experience, we invite
your inguiry to become associ-
ated with this most vigorous

reliability program.

Write or send resume to:

A. C. Workman
Employment Services
12214 Lakewood Blvd.
Downey, California

MISSILE
DIVISION

Marth American Aviation, Inc,
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apart and mounted on 23.5 ft. ligh
poles, flank each side of the runway at
a distance of 120 ft, from the edge. A
sccond batterv of amber lights, on a
level with the runway and in two
groups of five each, flank the runway
300 ft. farther down from the threshold.

Total effect of this combination 15
that the white light bar can literally
be used in the manner of an artihcial
horizon by visuallv keeping it in level
alignment  with  the  flanking amber
color bars. Perfect coordination with
the 2.5 deg. ghde slope angle presents
a solid color bar of amber-white-amber
while an excessive angle reveals a white
line above the amber,

The amber svstem s located 1.000
ft. from threshold on the left side of
the runwav. At this point, two bat-
teries of seven 200 watt sealed beam
units equipped with green filters are
mounted  on six-foot-high  wooden
frames installed parallel to cach other
and about 20 ft. apart. Sixtv-six-feet
farther down the runwav 1s a four-foot-
high wooden frame with four amber
lights arranged in the form of a square.

Proper flight alignment with  this
system requires a color view of an
amber dot, or “meathall” as the svstem
15 nicknamed, in the middle of a green
band. Approach above correct ghde
slope angle places the amber dot above
the green bar. The full svstem appeared
as a large green ball at a great distance
during the flight observed bv AviaTion
WreEg, and mtensitv of the forward
green lights made it difhicult to observe
the position of the amber color.

Color Combination

A combination of red, greenm and
amber colors is used in the tri-color
svstemi, housed in two four-foot-high
metal stands on each side of the run-
wav 1,000 ft, from the threshold. Fach
stand contains an 15-in.-high projector
with a five inch lens opening and a
small clectric motor which operates a
Aasher shutter at the rate of one move-
ment a second. Stand mounted to the
left of the runwav has lamp angles one
half a degrec higher than the unit on
the right to give the pilot a method of
double checking his glide slope angle,
It the atrcraft landing is above the
correct angle both lamps appear amber;
if 1t 15 low, the lamps arc red with the
left unit turning this color first. Cor-
rect glide slope angle with no deviation
produces a green color reading from
both units.

Final visual glide path aid svstem
undergoing current test and evaluation
at NAFEC is the mirror svstem similar
to the svstem used on aireraft carriers.
About 1,000 ft. down the left side of
the ranwav from the threshold. Center
technicians have nstalled a hornzontal
battery of cight amber-colored lights
mounted on a ground level concrete

AERIAL view of experimental approach
lighting svstem as seen from 500 ft.

STANDARD Conhguration A light system is
combined with MC-2 narrow gage lighting,
Aanked by HAuorescents at touchdown area.

base. About 50 ft. distant, mounted on
the back of a truck, 1s a mirror meas-
uring four feet long and three fect
wide,

Extending from ecach side of the
truck are horizontal bars of six green
lights cach, Ground-positioned lights
are focused into the mirror so that an
amber colored band appears to center
itself in the middle of a green bar
when correct glide slope angle is being
maintaimed.
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WHO'S WHERE

(Continued from page 23)

Changes

William J. Conner, Jr.,, manager of de-
fense and business planning, General Elee-
tric Co.'s Missile and Space Vchicle De-
partment, Philadelphia, Pa. Also: Edward
A. Miller, manager ot the Dhiscoverer pro-
gram for the Missile and Space Vehicle De-
partment.

Robert C. Little, assistant manager of
customer service for Air Force aireraft, Me-
Donnell Aireraft Corp., 3t. Louis, Mo, Wil-
liam 5. Ross succeeds Mr, Little as chief
test pilot and chief of ﬁlghl‘ :l-]n-rnl'ic:nh.

Frank R. Carvell, general manager-rocket
motors., Aviahon Products Division of B, IW,
Goodrich Co., Rialto, Calif,

James W. Salassi, director of marketing,
B. H. Hadlev, Inc., Pomona, Calif,

W. James Bischof, manager-instrument
development group, Instrument Division of
Bourns, Inc., Riverside, Calif. Also: Stephen
Hluchan, sensor and matenals engineer for
the Instrument Division.

William C. Honse, dircctor-systems man-
agement, Aecrojet General Corp,  Azusa,
Caht,

Stan  Burns, director of Engincening,
Ground Support Division, Amencan Elec-
tromics, Ine., El Monte, Calif.

Robert P, Wakerman, techmical director,
Militarv Programs Division, Allen B. Du
Mont Laboratories, Inc., Chfton, N. [.
The division has also appointed the fol-
lowing chicf systems engineers: Eric Hernd,
reCOnnaissance systems; Richard Petruzzelli,
data and display systems; John De Bell, -
dar systems; Anthony Cuomao, support svs
temis; Charles Benenson, communications
svslems,

Robert G. Brown, dircctor, Advanced
Concepts Rescarch and  Development, AC
Spark Plug Division of General Motors,
Vidlwaukee, Wis. Also: John E. Shulte,
head of a new group to develop and pro-
duce an inertial heading reference for air-
craft,

Solomon Charp, manager of navigation
and  control  electronie  cquupment, Goen-
cral Electric Co.'s Missile and Space V.
hicle Department, Philadelphia, Pa.

H. G. MacKenzie, director-interline sales,
vmenican  Adrlines, Ine.

Michel Bergerac, international sales man-
ager, Cannon Electric Co., Los Angeles.

Fddic Holohan, manager of military and
mternational affairs, The Flving Tger Ling,
with ]]L';ll'll.’.ll.lill'h.'l“-i 1 1"-"'n';l.'-;||i11;_.1|.1‘r1!|. . C.

G. E. Putness, assistant chiet engineer
for admimstration, CTonvair Division  of
General Dynamics Corp., San Dhcgo, Calif,

Dr. Howard A, Wilcox, dircctor of re-
scarch and  engineenng, Detense  Svstems
Division, General Motors Corp., Detroit,
Mich, Also: Moreton Price, director of sales,
Defense Svstems Division, with headquar-
bers I “".H||i1]g1un, L) G,

James E. Kirch, navigation section head,
Motorola's Western "';ij]j'mrj.' Electronics
Center, Phoenix, Anz.,

Dr. Maurice A. Mever, dircctor of the
newly formed Advanced Development Divi-
siom of Laboratory for Electronics, Inc,
Boston, Mass.,
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“**PROGRESSIVE MANAGEMENT

>k Another reason
ROHR is a company known by the

PEOPLE it keeps!

Progressive, “shirt-sleeve” management has guided Rohr to a pace-setting
position in the aerospace industry—a position that means greater rewards
lo people who join the company.

Rohr's carefully charted course of diversification and growth has resulted
in unusual stability and a record backlog of nearly a quarter billion dol-
lars, well over half in commercial contracts.

Sound management is not a happenstance at Rohr. The company long
ago embarked on a series of programs to develop and encourage manage-
ment skills among its people. Newest technique 1s mobile training units,
illustrated below . ..a method pioneered by Rohr.

Progressive management, product diversification, expanding facilities, dis-
tinguished associates, fine living conditions. . . these are among the many
reasons that Rohr is the company known by the people it keeps!

-ﬁ?h’b MM mm from men who can contribute to the

company's leadership in the aerospace industry. Write to Mr. J. L. Hobel,
Industrial Relations Manager, Rohr Aircraft Corporation, PO. Box 878-H.
Chula Vista, California.

WORLD'S LARGEST
PRODUCER OF
COMPONENTS FOR FLIGHT

RIBCHAFT CORFORATFOMN

Chula Vista & Riverside, Calif,

111



EMPLOYMENT OPPORTUNITIES

analytical,
systems,
components

engineers

CHECK THESE OPENINGS
IN FLIGHT CONTROLS WITH
HONEYWELL AERONAUTICAL

Honeywell introduced the first
suceessful electronic autopilot in
1941 —the C-1 of World War II.
Since, we have produced more flight
control systems than any other com-
pany and have developed concepts
in flight controls that are now
standard in this field. Today, most
top aireraft and missiles are equip-

ed with Honeywell flight controls.
oneywell’s Flight Control Systems
Group has expanded steadily and
now has openings for the following:

ANALYTICAL ENGINEERS —must be
capable of simulating (mathe-
matieally on paper or computers)
characteristics and problems in
missiles and aireraft control,
stability, and control systems.
Should have good math back-
grounds with analog computer

experience,

SYSTEMS ENGINEERS—should be
capable of interpreting analyti-
cal results into navigation, guid-
ance, or flight control systems.
Should be electrical engineers
experienced in systems—ideally,
with experience in flight control
in the aviation industry.

COMPONENTS ENGINEERS—should
be electronies men with empha-
sis on transistor eircultry. Will
be responsible for designing com-
ponents which go into the sys-
tem. Must have eireuitry design
experience.

If you are a qualified engineer in-
teresled in one of these areas, we'd
like to hear from you. Just drop a
line including pertinent information
on your background, interests, and
accomplishments to Myr. Bruce D.
Wood, Dept. 550,

Honeywell

AERONAUTICAL DIVISION
1433 Stinson Blvd. N.E., Minneapolis 13, Minnesota

To explore professional opportunities
in other Honeywell operations coast
to coast, send your ap{:]iﬁatinn in con-
fidence to H. K. Eckstrom, Minne-
apolis 8, Minnesota.
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Electronic Engineers = Physicists

COMMUNICATIONS PHYSICIST

Plan applied research in such areas
as telemetry and radar detection
as affected by plasma sheaths. In-
terpret space communication needs
and problems. MS or PhD in EE or
applied physics.

SYSTEMS ENGINEER
COMMUNICATONS

EE or Physicist with 10 years' expe-
rience in systems design of airborne
communications; to work on design
of communicationsystems to meet re-
quirements for future space vehicles.

ENGINEER-NAVIGATION
AND GUIDANCE

To conduct analytical studies on in-
ertial guidance and control for space
vehicles. Should have background
in closed-loop systems with 10 years
of applicable experience and degree
in EE or physics.

SYSTEMS ENGINEER
NAVIGATION & CONTROL

EE with control systems back-
ground. Required are five years'
experience in design of control and
navigation systems, preferably in
space vehicle systems.

ENGINEER ADVANCED
ANTENNA & PROPAGATION
STUDIES

To provide high level theoretical
and experimental studies of anten-
nas, propagation and target reflec-
tors for all radio frequency bands,
leading to new and improved con-
cepts of equipment. BS, EE (ad-
vanced degree desirable). Six years'
experience in above fields required.

ANALYSIS AND
SYNTHESIS ENGINEER

Responsible for synthesis of new
instrumentation and communication
systems to meet missile and satellite
requirements. Analytical knowledge
in the field of instrumentation, com-

munication and data processing with
BS or MS EE essential.

INSTRUMENTATION S5YSTEM
TEST & EVALUATION ENGINEER

Coordinate tests on missile and
satellite instrumentation systems.

Requires experience in instrumen-
tation and communication test and
ground station equipment with BS EE.

Other significant opportunities
exist in the follomwing areas:

Systems Engineering * Aerodynamics » Space Mechanics » Arming & Fuzing
Systems + Airframe Structural Design + Materials Studies « Flight Test
Analysis » Vibration Engineering » Producibility Engineering » Human Factors
* Plasma Physics » Gas Dynamics * Applied Mathematics » Ground Support

Equipment + Reliability Engineering * Project Engineering

For further information regarding
opportunities here, morite Mr. Thomas H. Sebring, Div. 64WM.
You mill receive an answer within 10 dﬂHS_._

MISSILE & SPACE YEHICLE DEPARTMENT

GENERAL @3 ELECTRIC

3198 Chestnut Street, Philadelphia 4, Pa.
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Electronic Engineers « Physicists

EMPLOYMENT OPPORTUNITIES

RESOURCES FOR
_ THE CHALLENGE

O

|

...General Electric's New $14,000,000 Space Research Center,
to be built near Valley Forge Park 17 miles from Philadelphia

OF SPACE

General Electric is carrying its tradition of pace-setling electronics research into
the field of space vehicle applications, primarily through the agency of its Missile
and Space Vehicle Department.

Qualified engineers interested in working in these areas are invited to review
the opportunities described on this and the opposite page. Those who join us will
work in a professional atmosphere with other highly trained and competent people
who have taken part in such G-E achievements as the FIRST demonstration of
effective space vehicle stabilization control and navigation, and the FIRST measure-
ments in space of earth's magnetic field and infrared radiation.

Upon completion of the Department’'s Space Research Center in suburban
Valley Forge, new and unique [acilities will be available to our staff, to further long
range programs in space electronics.

ENGINEER-TRANSISTOR
CIRCUIT DESIGN

BS, EE or Physics with advanced
degree desired. Five years' experi-
ence in circuit design, information
theory and circuit philosophy.

ENGINEER-TELEMETRY DESIGN

Will design and evaluate airborne
and ground telemetry, voice and
video circuits and components.
Thorough knowledge of both trans-
mitter and receiver design, five
yvears® experience; BS, EE required.

DIGITAL CIRCUIT DESIGN

To provide high level technical eval-
uation of digital techniques as ap-
plied to airborne digital and pulse
circuitry, EE with five yecars' expe-
rience in this field.

ENGINEER-CONTROLS

Will be responsible for analytical
studies in adapted controls, non
linear systems and analogue and
digital computation. Requires ten
years of controls background with
BS,EE or related degree.

ENGINEER-DYNAMICS

To conduct analytical studies in the

dynamics of rigid bodies as applic-
able to navigation and control
syvstems. Requires eight years ol
experience with MS degree in
mechanics or physics.

ENGINEER-SYSTEMS ANALYSIS

Reguires eight to ten years experi-
ence in analytical studies of com-
plex systems, with some control
experience. Background in analogue
and digital equipment also desirable.

Check additional apenings MISSILE & SPACE YEHICLE DEPARTMENT
listed to the left, and mrite —

Efaﬁuﬁ?uaﬁ.&bﬂnsr GENEHAL |@ ELEBTRIC

3198 Chestnut Street, Philadelphia 4, Pa.

AVIATION WEEK, March 28, 19460 113




EMPLOYMENT OPPORTUNITIES

High level positions
in development of

AUTOMATED
AEW.

Current openings at this leading
airborne electronics oarganization,
carrying considerable responsi-
bility, are available in the areas
of Svsiems Analysis, Integration,
Test & Evaluation and Vendor
Liaison & Coordination. Your
qualifications should include a
BSEE with 3-7 vears of appli-
cable experience and incorporate
technical specialization in one of
the following areas: LF.F,, Dig-
ital  Systems, Navigation, Com-
municalion Svslems.

Reply fully in confidence to:
P4027
Aviation Week, Class, Adv. Div,,
P.O. Box 12, N. Y. 36, N. Y.

DOMESTIC
SALES MANAGER

Corporate Aircraft

Natienally known midwest
designer and manufacturer
of aircraft desires top man.

Experience in selling, supervising
sales of light to corporate aircraft;
analyzing distributor organization;
familior with tex programs, financ-
ing; used oirplane sales. Multi-
engine and instruments ratings

required. Engineering degree desir-
able.

This is o growth positian.

Inguiries held in strict confidence. Send resumie.
incloddng salary history and reguirements to:

P=-4018, Aviation Wl
azlh M Michipgan Ave,, Chicago 11, 111,

—PROJECT ENGINEERS

America’s leading manufacturer of sil-
ver-zinc batteries has openings for
project engineers with 5-10 years’' ex-
perience. Must know “‘weapons sys-
tems” concept, be able to assume com-
plete project responsibility. Battery
experience helpful but not required.

Salary commensurate with ability. Lib-
eral employee benefits.

send resume, salory desired to
Director of Professional Employment

YARDNEY ELECTRIC CORP.
40-50 Leonard St., New York 13, N. Y.

114

AMERICAN AIRLINES

has on immediate opening for o

TECHNICAL WRITER

to work in the Flight Department
af LoGuardia Airport, N. Y,

Interesting, challenging oppertunity
with scope and responsibility lar be-
yond the usual technical writing ae-
tivity. Aircrait technical background,
preferably in airline operations, and
flying experience as Pilot or Flight
Engineer desired. Job responsibilities
require ability to wrile technical
publications for airline flight crews.
starling salary 57.000 to 510000 com-
mensurate with abllity and experience.
Excellent employee benefits, including
FREE AIR TRANSPORTATION. Submil
detailed resume and salary reguire-
' menis {o:

P. A. FRANKLIN

AMERICAN AIRLINES, Inc.
100 Park Ave., Mew York 17, N. ¥

Excellent Opportunity For
PLASTIC SALES ENGINEER

For Eastern States

Outstanding opporiunily for ihe rlght man
with sound backeground in reinforced plastles.
i*refer ME oF Chem E il ool imamdatory I you
huve adeqbate deilgn and process experience

We are progressive, foast-growing 211 swellilion
firin Wwlth established reputatlon and auality
piradlacd s,

Salary commensuraie with abliity and baeki-
groundl, Car, expenses. many frioge henefits wml
tulid appartanity for ndvancement

AN replies dn Funfdene
PFlrawe gewd reswere aond smapahor
Write to:
Mr. W. E. Banke, YWice Pres. of Sales Engin.

H. |. THOMPSON FIBER GLASS CO.
1733 Cordova 5t., Los Angeles 7, Calif.

ADDRESE BOX NO, REPLIES To: Bor N,
Claksificd Ade. v, of this pulilication,
Sendd o offire nearvsf gou.
NEW YORK 36: P, ), Bor 12
CHICAGO 11 520 N. Mirkigan Aer,
HAN FRANCIECO §: 68 Posat Si,

POSITION VACANT

Immediate opening for Shop Supervisor with
expanding aireraft repair and overhaul coms-
pany located in Eastern Canada desling with
military and commercial contracts, Appli-
eants must have nprevious experience in
supervising sizeable repair and overhaul fa-
cility, Salary commensurate with experience.
Repliea will be kept confidential. Our em-
ployees are aware of this ad, P-3730, Avia-
tion Week.

POSITIONS WANTED

Former MNaval Awviator, Commercial, SEMEL,
Instrument ratings. 4200 accident free hours.
Extensive military flight & addn. experience.
Current in modern jet and multiengine prop.
alreraft as Naval Reserve instrument Aight
instructor. Presently employed. Interested in
flying and addn. position with definite pos-
sibilities for future. Resume on request.
PW-3827, Aviation Weeak.

Wind tunnel model designer with 8 years ex-
perience, B.S, of A.E. degree, desires position
with amall company, or will bid on vour small
joha, C. W. Robhertson, 1951 Manhattan Ave.,
Hermosa Beach, Calif.

Contracts Negotiator, Attorney or Manager,
now with major defense contractor. Govt, &
Indstrl. exp.. 36, married, PW-3ES85, Avia-
tion Week,

Presently employed scheduled Airline Cap-
tain. Age 34, most ratings, desire executive
type flving position. PW-39386. Aviation
Waeek.

Don‘t forget S—

the box number when answering advertisements,
It's the enly way we can identify the advertiser
te whom vyou are writing.

FOR ADDITIONAL

INFORMATION

About Classified
Advertising,

il
_c7/ns' mﬂ‘g:ﬂwx/v[iff |
Oﬁ/ilff ﬁﬂﬂ!'ﬁ.‘if L.

ATLANTA, 3
1301 Rhodes-Haverty Bldg.
JAckson 3-695]1
R. POWELL

BOSTON, 16—350 Park Square
HUbbard 2-7180
M. J. HOSMER

CHICAGO, 11
520 Mo. Michigan Ave.
MOhawk 4-5800
W. J. HIGGENS

CLEVELAND, 13
1164 llluminating Bldag.
SUperior 1-7000
W. B. SULLIVAN

DALLAS, 2—1712 Commerce 5t.,
Vaughan Bldg.
Rlverside 7-5117
GORDOMN JOMES—F. E. HOLLAND

DENVYER, 2
1700 Broodway—Tower Bldg. L
Alpine 5-2981

J. PATTEN

DETROIT, 26—B56 Penobscot Bldg.
WOodward 2-1793
J. R. PIERCE

LOS ANGELES, 17—1125 W. éth 5¢.
HUntley 2-5450
C. YOCOM

NEW YORK, 36—500 Fifth Ave,

OXford 5-5959
H. T. BUCHAMAN—R. P. LAWLESS
T. W, BENDER

PHILADELPHIA, 3
Six Penn Center Plaza
LOcust 8-4330

H. W, BOZARTH—H. NICHOLSON I
PITTSBURGH, 22—1111 Oliver Bldg.
EXpress 1-1314
P. PIERCE
ST. LOUIS, B—3615 Olive St I

JERerson 5-4B47

SAN FRAMNCISCO, 4—48 Post St
DQuglas 2-4600
3. HUBBARD

EMPLOYMENT OPPORTUNITIES
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engineers, scientists...check these careers

with Honeywell Ordnance

in Minneapolis

Honeywell Ordnance in Hopkins (suburb of
Minneapolis) designs and produces missile
systems and components. Primary areas of
interest include missile warhead systems and
components, fuzing, stabilization systems,
underwater ordnance, and communications
equipment. At present, openings exist for the
following:

INFRARED, DEVELOPMENT ENGINEER —
(Graduate engineer with 3 to 5 vears’ exper-

ience in electronies; 1 to 3 years’ in infrared
systems, design, and applied research. Knowl-
edge of optie system applications desirable,

AWS, SYSTEMS ANALYST—B.S. or prefer-
ably M.S. in physics, math, M.E., or E.E.
Physies and math background with systems
experience in ASW or underwater ordnance.
Lab experience in ASW 1s desirable.

RF-VHF, DEVELOPMENT ENGINEER —Grad-
uate engineer with 3 to 5 years’ RF develop-
ment experience. Design experience in RF
circuits in VHF range and up. Radar-type
pulse circuits and antenna design experience
desirable.

PROCESS ENGINEER—BSEE or equivalent
with up to 4 vears’ experience. Collaborate
with design to insure that specifications,
standards, and physical characteristies of
product are consistent with ecapabilities of
production and assembly process to produce

high acceptance rate.

If you are a qualified engineer interested in one
of these opportunities with Honeywell Ordnance
in Minneapolis, write in confidence to Mr.
E. C. Duncan, Dept. 540, Honeywell, Orinance,
2753 Fourth Avenue South, Minneapolis 8,
Minnesofa.

in Duarte, California

Honeywell Ordnance in Duarte (near Pasa-
dena) is a design and prototype produection
center for Anti Submarine Warfare: overall
system analysis, design and development of
missile systems, components, support equip-
ment, and trainers. At present, openings exist
for the following:

SENIOR COMPUTER ENGINEER —Graduate
in Electrieal Engineering or physies with ex-
perience in the development of digital eireuits,
switching matrices and conversion problems.

QUALITY CONTROL AND RELIABILITY EN-
GINEER — Graduate in Electrical Engineering
with experience in the electronic industry on
quality control and/or reliability problems.

GENERAL ELECTRONICS ENGINEER — Grad-
uate in Electrical Engineering; good general
electronics experience with emphasis on eir-
cuitry development.

OPTICS ENGINEER — Graduate in Mechanieal
Engineering or Physies with several years
experience in optical systems design. Elec-
trical background required.

® & K

If you are a qualified engineer interested in one
of these openings, send information on your
background and accomplishments to Mr. James
Christensen, Dept. 540, Honeywell, 1724 South
Mountain, Duarte, California.

well H

HESEYWELL

Honey

FIRST IN CONTROLS SINCE 1B8B5

To explore professional opportunities in other Honeywell operations coast to coast, send your
application in confidence to H. D. Eckstrom, Honeywell, Minneapolis 8, Minnesota.
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cassio SEARCHLIGHT SECTION rovesnsine

BUSINESS OPPORTUNITIES

DISPLAYED RATE:

The advertising rate is 531.00 per inch for all advertising appearing on
Contract rates on reguest.

AN ADVERTISING INCH is measured #8 inch vertically on one column,

other than on controct bosis,

3 columns—30 inches—to a page.

3270 a line, minimum 3 lines.
average words as o line,

EQUIPMENT - USED or RESALE

UNDISPLAYED RATE:

Toe figure odvance payment count 3

PROPOSALS, 5270 a line an insertion.

EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS occceptable only

in Displayed Style.

BOX MUMBERS count a: one line aodditienal in undisplayed ads.

Send NEW Ads or Inguiries to Clossified Adv. Div. of Aviation Week, P. O. Box 12, M. Y. 34 N. Y.

FOR SALE

SPARE PARTS INVENTORY
LARGEST IN WORLD

DOUGLAS

DC3-C47-DC4-C54-DC6-DCT

LOCKHEED-CONNIE

ALL MODELS

BEECHCRAFT

D18s-C45-Cl8s

ALL MILITARY MODELS
PISTON & JET ENGINE

CHARLOTTE AIRCRAFT CORP.

P.O, Box 9127 Delta Air Bose Charlotie, N. C.
TEL: KEystane 7-0212 CABLE: AIRCHAR

NEED RESEARCH HELP?

Five-Day Service

We provide a list covering the past THIRTY
years of all patents, chemical abstrocts,
government publications, ond texts for
your specific production, technical and/or
research subject or problem,

Complete list of sources. ......... 225.00

List with moterial, condensed...... 275.00

RESEARCH SERVICES
1422 Chestnut 5t., Philadelphio 2, Pa.

Suite 814 LOeust J-6008

AfifpftlEss KXY X6, REPLIES TO: Hor N
lI"|'r|-.=.|;_|'.l|l,' Vifo. Fhie. af This ML lfiealion.
il Fay GlfRew ppaelaeRl pon,
XEW YOItk a6 P, Hhexr 12
CHEC G fr: F0a N, MWiechlipnn Are,
AN FRANCISOO [0 68 Must &1

FOR SALE

PBEY SA, Two amphibians converted for 2
Crew—a~onrgo—passenger use, FS-3404, Avia-
tion Waeek.

Grumman Mallard, Custom (Interior—long
vinge tanks. Collins—Bendix Radio. FS-3111.
Aviation Week,

Bell 47 Helicopters. Ready to work, priced to
sell, Speares, extras, ageri. equipped. Also
flizht instruction. Write or phone Aetna Heli-
copters, Inc., Etnn, Calilfornin,

IDEAS, PATENTS WANTED

We are seeking patented or patentable items for
manufactaure and szale to the Civilian Aviation
Market. We can consider only those items which
arg useable on many or all types of Business and
private aireraft, and which will contribute to
safety, comfort and ecomomy of fiying.

If you wish ta negotiate an arrangement Tor the
manufncture and sale of sueh a potential product.
plemse send information with pictuies or drawings

to our New Producls Depariment, vin Regiztered
Manil,

SCOTT AVIATION CORPORATION

Lancaster, New York

SEVERAL C-54, -A, -E

PRICED TO SELL!

Take your choice of cargo or possenger
planes!  70-passenger seats. DC-6
wheels and brakes, Complete buffet.

R2000-7M2 & -13. Complete airline ro-

dio, Progressve maintenance.

CALIFORNIA AIRMOTIVE SALES CORP.
7139 Vineland Ave., No. Hellywood, Cal.
TRiangle 7-1544
M. Y. Branch: 600 Fifth Ave., New York, N. Y.
JUdson &-4552

FOR SALE

BELL HELICOPTER

1958 47G-2 TT E40 Hrs.
J-W Helicoplers

ARCATA AIRPORT CALIF. TE 9-2216

LAURELS TO WESTON

But No Time to Rest
2" Dial
Weston

Model 1326
DG Milliammeter

Long Scale Range
-1 MA G0 ahnas

el LY
Immediate delivery from § 00 ea Now in
our stock of 350 pcs 20 ﬂ:ﬂg:'

R. E. WHITE & AS50C. INC.
1511 W, Glenoaoks Blvd,, Glendale, Calif.
CH 5-2376—Weston Union—WRX

DC-3

Sales—Lease—Lease Purchase

28 Seatl Airline Interior.
YWright 20ZA Engines.

S0UTH EAST AIRLINES
Phila International Arport

Phila. Pa SA-73800

FOR SALE
N335V LOCKHEED T-33A JET

DUAL CONTROLS

Clear title, excollent chase plane, high speed test
bed, rovte survey or jet transition trainer. Sale or
lense, All types trades accepfed. Desl direct with

Dl N8, E. D. WEIHEE

8760 Shoreham Drive, Los Angu[u 46, Calif.
Phone OLympia 2-1007—24 houirs

Low time. 2800 CB-16.,
radio. refrig.,
frade. finance or lease,

LATE MODEL CONVAIR 240

availlablé=——priced to sell!

CALIFORNIA AIRMOTIVE SALES CORP,

Maad O

ML

?H'.-I Yineland Ave..

« Brancht

EI.'.IIII Fifth Ave,, New York, N. ¥. JUdsan 6-4352

Kirpart F‘al:lhtlrll-

Hangars 24& 27, Lockheed &ir Terminal, Burbank, Calif,

i Alrstair Door, comp, nIrII!!n
air conditiored, many u-l_hrr' extras. 1|'|:|Il
Large selection of trade-ins

Mo, Hollywood, Calif. TR 7- 1564

When Answering
BOX NUMBERS .

o axpedite the handling of your correspond-
ence and avoid confusion, please do not
address a single reply to more than one
individval box number. Be sure to oaddress
separate replies for each advertisement.
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Two 5-55 Sikorsky Helicopter, complete ex-
cept engines amd instruments. 295000 sach.
fero time engines available nt £1,000 each.
Mew and major overhauled sapares available
at 5305 off list prices. Stinson Field Aireraft,
Hox 1738, San Antonio, Texas, CA 1=-%.131.

C47T Certihied Contral Surfaces—Fresh Cover.
Elev & Rudders 2550, All 8750, Also un-
covered f{rames. Hardwick Ajfr, 1612 Chic.
El Monte, Calif.

B-17 Engines as follows: one new 1820-97
at 1,000 and 7 NTS0D at 2750 each. Each
engine senled in steel contaimer. Complete
records. Stinson Field Aireraft, Box 1731,
San Antonio, Texag, CA 4=-8434.

SEARCHLIGHT Equipment
Locating Service

NQ COST OR OBLIGATION

This servieis b= Slrnsl an hielpliog Yo, the réadder of
"SEARCHLIGHT; to locate Sudrplus fisw nool
mati] 1 iil;1 jaidn LETLI] JLIRIt pk ;||||| LRULE TR LR EE ji0if
ciiireitly adverfissl  (This serviee s for TSER-
BUYERE only).

How to wse: (‘heek e dealer asls (o se¢ I vwhat
VORL wEmt b= met enrrently ardverti=ed, IT fot, #endd
s The apetilications of the sgudpment wanted on
T Hie MILLEHI .ll':ll'll.l a6 cHl LORLE ONUL dEnpEny T fi=p -
lisadl o

Searchlight Equipment
Locating Service

c/o AVIATION WEEK
P.O. Box 12, N. Y. 356, N. Y. E

Vidir reqguireipesits owill be bronglit promptls o
the attention of e vanipoont dealers advert sing
in this siwvthon, Your will  peceiv replies  dlirectis
Frasgil THuisdil

Searchlight Equipment Locating Service
c/o AVIATION WEEK
P. O, Box 12, N. Y, 35 N. Y.

Please help wus focate the following eguipment
components.

HhHE LI A T i a
TITLE
BOMPARY . aeaiiaciainianiy
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| What are the last three digits
| of the number 799997
— Narional Marthematics Magazine
Advanced engineering production techniques are applied to our stable
platform gyros, accelerometers, and gimbal systems. The smaller we
make them —the bigger the thought required. If you really feel you
can make unusual contributions in this field, write to our Mr. Don
Krause.
ANSWER TO LAST WEEK'S PROBLEM : Symbolize the first digits of the
multiplier, multiplicand, and product respectively, and then conceiv-
ing of the two possible ways of forming the number of digits of
product, multiplier, and multiplicand, namely :m=n; +n; or n;+ng-1,
i one can see that each way can be satisfied in two possible ways. Hence
! the answer is no.
LITTON INDUSTRIES
Electronic Equipments Div.
Beverly Hills, California
117



LETTERS

SPABOAPOA Awards

Your Feb, 29 Letters (p. 102) {m:'r:uw-
one from Robert B. Hnm titled “FAA/S
ALPA Disputes.” This interesting letter
generated the thought—why not a Society
flu the Preservation and Betterment of Air-
line Passengers of America (SPABOAPOA).
to promote the passenger’'s point of view,
Such an organization could bring pressure
to bear on management to improve those
arcas of personal interest to the customer,
such as:

Mecting the schednle.

Termmal facilitics,

Airhorne drinking.

\irborne cating,

Racdarless aireraft.

Fhght satety,

Indifferent personnel,

Unwarranted delavs,

Such an I’J-f""'lll.lf‘:hﬂ[l would be non- P]E}rlt
and function on contributions from fellow
passengers. It conld make an award for
“The Airline of the Month,” and on an
annual basis “A Magic Carpet Award™ for
the best airline of the year., And if appro-
priate, “The Flving Broomstick™ for the
worst. No p.-uull i:Ingl'-.L—[lHI'L SETVICE,

Applications for membership m  the
SPABOAPOA should be addressed to;

E. F. GALLAGHER
SPAROAPOA

3312 Westpath Way
Washington 16, 1. .

Senior Pilots

Before he is submerged in a wave of lct-
ters from outraged airline pilots, let me
support  Robert Hl.hr_ in the thoughts he
offcrs in his very fine letter (AW Feb, 219,
p. 102), He puts the problem in its real
perspective,

Like Mr. Bose, T am not a pilot of any
kind. But 1 do fiv commercially with some
frequency. 1 also like to live

Without resources  from  dues-paving
members o r,{ﬂ’r'lh;'r statistics, T still feel safec
in saving that when a man reaches his sis-
tics his iﬂn-.u 4l -:.;]thhtlr: Are ':rlgullh.ﬂ'l’rh
less than those of a younger man. 'm stil]
m my thirtics, but T already notice with
dismay a lessening of anv physical capahilitv
von might mame over those of only 10
vears ago, Frankly, T don't like to trust my
life to men onlv hve vears short of what is
a [Llludltcm retirement age i manv other
less :]:.m:mrhn-n r:-Ln|1|:]'ttmr|=. particularly
when those men are handling high perform-
ance aircraft requiring keen physical agility
and ability,

The ALPA argues (AW Feb. 29, p. 47)
that there are no statistics to correlate age
with acoidents. Well, T don't care to he
come one of those statistics just to satisfy
ALPA’s demands. Didn't the ALPA re
cently criticize the FAA for failing to take
action that ALPA supported and ask if
there would have to be fatal accidents be-
fore FAA action? But when FAA acks
this case before tatalities, ALPA cries no
statistical proof!

Isn't it peeuliar (I don’t dare sav funny
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about such a deadly serious matter) how
nimble ALPA is with its arguments? The
saine storv claims that “lightning-fast”™ re
fleses are needed only in hghters. T scem
to remember recent arguments  that the
hazards of jet fAving, including the need
for these same reflexes, 'illp]'}[ﬂtl..d demans
for penerons increases to already high sala.
rics. Just a short while hefore that the
stme arguments were cited in demanding
that '-.H-III.'I.”I:IIhL,. be done about air safety.
(That outery brought about the FAA w hich
the ALPA now attacks so fiercely,)

We should take ‘.'l.':lmins_qr from the rail
roads. Thev have enviable passenger safety
records.  But haven't vou noticed that in
almost every tram wreck with  passenger
fatalitics it is the crack trains—the prima
donnas? Who runs these? Why the semor
engincers—real old  timers whose physical
ahility has heen eroded by time to the pomnt
that they are unable to handle a erisis, As
i railroading, the semior pilots handle the
choice runs—the ones with the high per-
tormance LL|1!IIJ]HLH[’ demanding the mnt.l: 111
alertness,  desterity,  coordination,  and
strength in case of emergency,

Yes, Mr. Bose is right, The issue is clearly
the mterests of the ﬂtmrr public (unorgan.
ized and weak) against those of a small

potent organization of pﬂr:ts.
F. C. HicHTOWER
Tonawanda, 5. 1.

Employe Security

A recent article brought out the com-
r.nltlnt that some states were not getting
their share of the defense dollar; that Cali
fornia, specifically, got more than its just
share.

| wonld like to comment on this from
the a1‘111u:!i:r|:t1|: of the L11:|'|:|!u1.-_ Contract
cancellations in the massile faircraft indostry
have come with little notice in the past,
and will undoubtedly continue, f'iprn;'ﬂ-l_]iu:_‘.
out the contracts to vanoons shates, on a
Mare ar |'i."-.H L‘i[l]ﬂ] '|]:l'1'll'=.. ]‘J]:ir.'{"-. ﬂh..' J'Hl}}.h;t
and  hardship of contract cancellation
squarelv on  the defense worker. When
there s little or no industry in the area
affected, the skilled worker must then move
himself and familv to a new area

Thus, one of the best ways for a worker
to increase his “job security,” where s
present L'||1p]nj.'+;r mav have to curtml Ins
labor force severely, 15 to have “area se-
curitv”’ where cmplovers i the inmediat
arca can hLip absorh any layoff. This 1s
the situation in Southem California. Lay-
offs, when dictated by our defense require:
ments, become less of a hardship on the
emplove when he 15 not forced to move
his residence.

But consider the situation of the worker
(this includes enginecrs) where there 15 no

“arca security.” He is horrified by am
news of |:|11~.'-.L|‘.-]L contract cancellation, vt
because of his isolation he has probably he-
come less efficient, has been lulled into a
false sccurity that his job is a “career”
appointment, and his entire LIZ!I'I]!IiJ!H'LL"I cffort
has become dulled by the lack of a vigorous,
mtelligent approach by its labor force; the
complacent attitude brings the inevitable
cancellation closer to Iinlllt}

Competition is needed by the military to
get the best product. Spreading out the
work would help solve unemplovment in
many states, but would it develop a healthy
11i£1|1'-.tn Perhaps some of ounr missiles
would be more successful if they had been
developed in a competitive environment

RoperT Iisuer
Canoga Park, Calif.

Defense Organization

Your excellent editorial (AW Feb., 15,
p. 21) ought to be read by all Americans.
However, 1 think vou shonld repeat the
two basic issues here, and clarify the second,
as follows:

“First, are we utihzmg the full techmeal.
imdustrial, military and economic capacity
of this country to attain a military ]:Ilr'-.l'!i[i.
of unquestionable and undebatable supen
ority  that will coable os to continue to
provide world leadership? To this we regret-
fully  conclude the answer at present s
“No.”

“Second, are we organizing our detense
Program aroung the basic requirements for
continued survival as a free nation in the
face of the Communist challenge or are we
organizing it around arbitrary fiscal limits?
\gain the answer appears to be a sad “No."”

\re we orgamzing it around arbitran
hiscal hmits?  Yes.

Carr E. Hew:
Enginecer
Boethpage, N, Y.

Robot Tank

Oar attention has been invited to vour
Jan. 15 issue, and |nr|:u_l1];1rh to the Space
Technology article entitled USSR MNoon
Robot Shot Tests Foreseen™ on pp. 29 and
23, The diagram on p. 29 is caphioned
“New Soviet rﬂu.l.r.’r mav be used to launch
tabot tank ‘laboratories’ to moon's surface,”
and the diagram itself refers to “Caterpillar
drive engine.”

his letter is written to inform vou that
bath “Caterpillar™ and "Cat™ are trademarks
registered For our exclusive use in identiby
Ing 1:-1‘ut|uuih of our manufactare. And this
urmm]j s not of our make,

We would suggest that in the future
when making such reference, vou could use
“erawler treads,” “track-type tracks, etc.

Please accept this an the spint m which
it is written. Ours are old and valued trade-
marks, and we continnously strive to protect
thom,

Burt PowEeLL
"udurnqng Manager
Caterpillar Tractor Co.
Peoria, 1l
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is experienced

...in Airborne
Navigation Systems

The bat isn’t the only animal with
a self-contained navigation system but
it does have one of the most efficient.

LFE is one of the original developers
of self-contained navigation
equipment for aircraft. Today, we
are the major prime contractor of the
United States Air Force for fully
automatic navigation equipment
operating totally independent of
terrestrial navigation aids.

For further details on Airborne
Navigation Systems, write the Vice
President of Marketing. Ask for
Technical Data Digest No. 6017,

SYSTEMS, EQUIPMENT & COMPONENTS FOR

AIREORNE NAVIGATION « RADAR and SURVEILLANCE -« ELECTRONIC DATA PROCESSING +« AUTOMATIC CONTROLS » GROUND SUPPORT
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