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aection af record chart
showing part of a typical
performance run of lguid
Avdrogen zero gravily
separator developed by
Janitrol Aero Division,
Midland Ross.
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The Honeywell Visicorder Oscillograph tesis
liquid hydrogen systems in ‘“space”’

The Janitrol Aero Division of Midland Ross Corporation
uses a Model 1108 Honevwell Visicorder Oscillograph to
measure and record temperatures and pressures at their
new cryogenic test facility at Columbus, Ohio.

In order to simulate conditions as they exist in space, a
wide variety of flow rates and pressures must be meas-
ured accurately and dependably. The 1108 Visicorder
provides Janitrol with direct readout of tests on missile
hardware and systems which operate on liquid hydrogen,
liquid nitrogen, and other ervogenic fuels.

The new Jamtrol facility includes a 500-gallon Dewar, 6’
deep and 4’ in diameter, that accepts components for
static or dynamic test up to this size. Pressures range
from 1 psia to 75 psia, and flow rates vary broadly be-
cause of the size of the test system.

Honeywell—pioneer in the science of oscillography—offers
a wide range of Visicorder Oscillographs to suit yvour bud-
get and your test requirements. The 36-channel Model
1012 18 the most sophisticated; the 6-channel 1406 costs
the least per channel. In between are the 8- or 14-channel
906C; the intermediate 24-channel 1108; and the compact

24-channel 1508. Most models record at frequencies from
DC to 5000 cps and all have many extra, convenient op-
erating features.

For details, write Minneapolis-Honevwell, Heiland Diuvi-

ston, 4800 F. Dry Creek Koad, Denver 10, Colorado.

The Honeywell Madel 108 Visicarder Oscillograph in use in the
Janitrol test room.

Honeywell
H| Fout w Coitil

CAPABILITY

is spelled
f-u-e-l p-u-m-p-s

Inherent high contamination tolerance and pressure balance of
vane-type fuel pumps for turbine engines insures high reliability
and increased service life even under less-than-ideal operating
conditions.

Fuel pumps capable of operating without inlet filters are now a
reality as the result of the Vickers Aerospace Division vane-type fuel
pumps’ ability to meet the rigid contaminant tolerance requirements
of MIL-E-5009B.

Benefits resulting from elimination of the inlet filter include:
reduced weight, improved system reliability and cavitation char-
acteristics, and reduced maintenance.

Design Simplicity—Because vane-type fuel pump components are
much simpler than those required with other designs, they are manu-
factured from a broad range of materials. Thus, Vickers design
engineers can select materials with high contamination tolerance,
exceptional corrosion and cavitation resistance, and permit handling
of fluids having low lubricity.

Pressure Balance—All pressure induced radial forces are balanced
resulting in zero radial loading on the shaft bearings. Direct benefits
are: low bearing and journal wear, reduced weight, higher speed and
pressure capabilities, increased reliability and service life.

Mounting Flexibility—Basic pump cartridge can be an integral part
of a fuel control body or provided as an independent pump with or
without provision for fuel control mounting. Weight and over-all
package size reductions are substantial with integrated designs.

Vickers vane-type fuel pumps are capable of operating at pressures
ranging to 1000 psi and higher at normal pad speeds . . . small size
units can operate at speeds to 20,000 rpm. They can be produced in
sizes providing 100 to 70,000 pounds per hour.

Get more data in Bulletin A-5242A. Vickers Incorporated, Detroit
32, Michigan.

Contaminant, prepared to meet MIL-E-5009B (iron oxide, sharp silica
sand, coarse Arizona road dust and lint), is delivered continuously by
conveyor at rate of 41 grams per 1000 gallons of fuel during con-
tamination tests. Liquid contaminants are added simultaneously.
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BASIC DESIGN

O QUTLET

Because pressure induced radial loads are bal-
anced, need for making rotor and bearing journals
integral is eliminated. Spline drive allows rotor to
align itself properly with side plates, independent
of bearing journals and journal wear.

INCRES

Two vane-type fuel pumps, typical of the Vickers
line currently available, include the unit in back-
ground rated at 60 gpm at 3800 rpm and 1000 psi
and the unit in foreground rated at 4.5 gpm at
6200 rpm and 1000 psi.

ICKERS

DIVISION OF SPERRY RAMD CORPORATION

PROGRAMED POWER IN:

POWER TRANSMISSION
POWER CONVERSION
FLUID TRANSFER
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SILICONE NEWS from Dow Corning

New rubbery adhesive seals out
moisture, dust, contaminants

Here's a really durable. silicone rubber sealant that sets-up at room tem-
perature and bonds permanently to most materials, including metals and
plastics. Silastic® RTV 731 has the easy-to-use consistency of toothpaste

and is supplied ready for application in handy tubes,

Silastic RTV 731 flows out smoothly. clines to most materials, won't sag

or slump when applied to vertical surfaces. 1t quickly sets-up on exposure

ops leaks permanently

lo air and cures without heat to form a
tough, flexible silicone. rubber seal.

Seals made of Silastic RTV 731 show no
loss of Hexibility when exposed to low
pressure steam, moisture, high humidity
or corrosive almospheres at temperatures
ranging from —100 to 500 F. This sealant
offers solutions to all types of sealing and
bonding problems. Wherever your designs
call for sealing, it will pay you to look
into Silastic RTV 731.

Write for “Greater Versatility with Silastic RTV.”
Address Dept, 0906, Dow Corning Corporation, first in

Midland. Michigan. silicones D ow c n r “ I “ g

AEROSPACE CALENDAR

July 9-13—Reliability Traming Conference,
Princeton Inn, Princeton, N, J. SPONSOTS
Institute of Radio Engineers; American
Sovicty for Quality Control,

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

July 17-19=Lunar Missions Mecting, Ameri-
can Rocket Society, Pick Carter and Stat-
ler Hilton Hotels, Cleveland, Ohio.

July 24-Aug. 2—National Searing Champion
shiips, El Mirage, Calif, For information
Natwnal Scarmg Championships, 1. O
Box 997, Victorville, Calif.

July 30-Aung., 1-PERT (Program Ewvaluation
and Review Techmque) and CPM (Cniti-
cal Path Method) Seminars, I'I'T Data
Processing Center, Paramus, IN. ],

Ang. 1-3=Engmeenng Foundation's DFngi
neering  Research Conference on Com-
posite  Materials, Tilton School, Tilton,
™, H

Aug. 1-5=Expenmental Aircrabt Assn. Ily-
In, Rockford Airport, Rockford, 111

Auz, 7-9—Low Level Wind Conference,
l'exas Western College, El Paso, Tex.
Sponsors: Amernican Meteorological Soc
iehyv: Ul 5. Army Signal Missile dupport
\eency, (Aug, 9 session in Dallas.)

Aug. 8-10=1962 Standards Laboratory Con-
ference, Natiomal Burean of Standards
Boulder Laboratones, Boulder, Colo.

Aug. 10-11-IAS Mational HilL‘L‘Li“'-:tr- wvleet
ing, Man-Machine Competition, Olympic
[otel, Seattle, Wash.,

\ug. 11-Sept. 3—5ixth World Parachuting

(Continued on page 7)
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The Bulbed Cherrylock

specifically for Thin Sheet and
Double Dimple Applications—
Even Greater Strength in the
Short Grip Ranges
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Only the Cherrylock "2000" Team

F Gives you All These Advantages

i = u-l:h_?‘l'iti!lhr Locked Stem ® Full Grip Range
3 ® Flug-Fracture ® Complete Hole Fill

S ~stem Trimming) ® Positive Visual Inspection
ositive Clamp-up (Grip Marked on Head)

A-286 Stainless Stael —Mong| — Aluiminum

Cherry Rivet Division e
E!ﬂta Ana, Callf. “*m*‘*

Townsend Company

ESTABLISHED 1816 - BEAVER FALLS, PA. « afextroni comeany

in Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario
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EFFECTIVE speed of high-performance cargo planes
can be turtle-slowed by inefficient material handling on
the ground. Every hour spent for loading reduces total
shipment speed.

Cargo handling equipment by Pacific Division of
Houston Fearless Corp. greatly increases the efficiency of
any cargo plane. Significant reduction in ground handling
keeps equipment flying a more profitable percentage of
the time,

Military shipments move far faster, too, reducing alert
time to a minimum.

Pacific Division equipment includes heavy-duty lift-tilt
cargo vehicles, CL-44 loaders (above), and roadable pal-
lets. Write us regarding your particular need.

(]
HDIVISION

PACIFIC

(Formerly Horkey-Moore Associates)

HOUSTOMN FEARLESS CORPORATION
24660 Crenshaw Blvd., Torrance, Callf, / SP 5-1211

AEROSPACE CALENDAR

(Continued from page 5)

Championship, Orange, Mass, Sponsors:
Mational  Acrongutic Assn.:  Parachute
Club of America.

Aung. 13-16=Pacific Energy Conversion Con-
ference, American Institute of Electrical
Fozincers, Fairmont Hotel, San Pran-
CISCO,

Aug. 13-16=Seventh Symposium on Ballistic
Missile and Space Technology, U, 5. Air
Force Academy, Colorade Springs, Colo.
Sponsors: USAF; Acrospace Corp.

Aug. 14-16—Cryogenic Engineering Confer-
ence, University of Calitornia of Los An-
aeles, Los Angeles, Calif.

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

Aung. 15-17=Nutlear Propulsion Confer-
cnce, Monterey, Calif, Joint Mecting:
[nstitute of the Aerospace Sciences; Amer-
iwcan  Rocket Society; American Nuclear
Society,

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

Aug. 18-19-Lafayette Escadnlle, Lafayctte
Flying Corps and Amernicans of the
I'rench Foreign Legion, 1st Reunion Air.
shiw, Battle Creek, Mich.

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

Aug. 20-Technical Symposium, Precision
Potentiometer Manufacturers Assn., Stat-
ler Hiltem Hotel, Los Angeles, Calif.

Aug. 21-24=Western Electronics Show and
Conference, Institute of Radie Engincers,
Los Angeles, Calif.

Aug. 2l-Z4=International Symposium  on
Iar Infrared Spectroscopy, Sheraton Gib-
son Hotel, Cincinnati, Ohio. Sponsor:
Matenials Central, Aeronautical Systems
Division, Air Force Systems Command.

Aug. 21-Sept. 17—l4th Session, Interna-
tronal Civil Aviation Organization As-
sembly, Rome, Italy.

Aug. 23-24=Quarterly Regional Mecting,
Assti. of Local Transport Airlines, West-
wird Hotel, Anchorage, Alaska.

Aung, 23-24—Conference on Thin  Filins,
Colorado Hotel, Glenwood Springs, Colo.
sponsor: Solid State Electronics Labora.
torv, University of Denver’s Rescarch In-
stitute.

Aug, 27-29=AIME Technical Couference
on Advanced Electronic Materials, Benja-
i Franklin Hotel, Philadelphia, Pa.

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

Aug. 27-Sept. 1=Second International Con-
grcss, International Federation of Informa.
tion Processing Societies, Munich.

Aug. 2B-30=Fourth Conference on M
tunability of Electronic Equipment, Elec-
tromic Industries Assn. (i cooperation
with Department of Defense), University
of Colorado, Boulder, Colo.

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

Sept. 3-7=International Symposium on In-

(Continued on page 9)

Involvement:

SURVIVAL...

Where the safety and preservation of human life is concerned, every
element involved has vital responsibility. The Stanley-developed impact
attenuator illustrated above, for instance, while weighing only 2 Ibs. and
occupying only 860 cubic inches, is capable of absorbing 4000 ft.-lbs. of
energy. Extreme in performance efficiency, the unique “flower pot” helps
cushion the landing impact of the survival capsule now operational on
Convair's B-58 bomber.

The fact that the “flower pot” can react to high side loads...that it is
insensitive to environmental extremes...and that design to any desired
force history is possible...means that it can become one of the important
integrants of space vehicle rendezvous and landing techniques.

To assist in the development of this and other advanced programs,
Stanley offers qualified specialists exceptional challenge, opportunity for
career achievement, creative freedom, and personal satisfaction in both
working and living conditions.

Excellent opportunities now exist
with Stanley in aerodynamics, com-
puter or design engineering, physics,

and other similar disciplines. Direct o NES—T [y i
your confidential inquiry to: F. E. AVIATION J CORP.
Wright, Personnel Manager, Mail #A4. 2501 DALLAS STREET

DENVER 8, COLORADO
An equal opportunity employer
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How Lockheed helps U. S. Navy keep Polaris
missiles in constant, combat-ready condition.

Polaris-bearing submarines roam the seas with a hot
cargo—their guidance syvstems programmed to assigned
targets—alert for immediate launching. But the mis-
sions of these submarines require constant and complete
monitoring of their combat-ready Polaris missiles to
maintain that state of instant readiness,

1

Special automatie Missile Test and Readiness Equip-
ment (MTRE ) provides this launching readiness. Con-
ceived by the Special Projects Branch of the U, 8. Navy,
it incorporates sensing and instrumentation equipment
developed by the creafive design engineers of Lockheed
Electroniecs Company.

Lockheed Electronics' engineers used their long experi-
ence with Navy problems to assure practical packaging

LOCKHEED ELECTRONICS COMPANY

PLAINFIELD;, NEW JERSEY

of this concept in a design best-suited for the rugged
requirements of submarine environment.

Lockheed's experienced engineering follow-through
teams are aiding in installation and checkout, training
Navy operators and maintenance specialists, and stay-
ing with the eguipment until maximum performance
and crew efficiency 1s achieved.

Lockheed Electronics offers these ereative, practical and
followe-throwgh capabilities to defense and civilian in-
dustries alike. LEC is the electronics gateway to several
thousand scientists, engineers and technologists who
work for Lockheed.

Engineers and Scientists: For unigue advancement op-

portunities with this talented team, please contact our
Professional Placement Office, Plainfield, X.J.

A Division of Lockheed Aircraft Corporation

AEROSPACE CALENDAR

(Continued from page 7)

formation Theory, Institute of Radio En-
aineers, Brussels, Belginm,

Sept. 3-9—1962 Flying Display and Exhibi-
tion, Society of British Aircraft Construc-
tors, Farnborough, England.

Sept. 3-7=Symposium on Measurement of
I'iermal Radiation Properties of Solids,
Biltmore Hotel, Dayton, Ohio.  Sponsors:
Aeronautical Systems ”‘i".iﬁ"”]l USAF; Na-
tional Burcan of Standards: NASA.

Sept. 10-14=Fourth National Conference on
‘Iu.]'ri'.uiu d Meteorology, American Meteoro-
logical Society, Hampton, Va.

Sept. 10.14—Annual General Meeting, In-
ternational Awr Transport Assn., Dublin.

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

Sept. 17-18=Hvdrofoil & Air Cushion Ve-
hicles Mecting, Institute of the Aerospace
Scienees, “':hml.h i Hotel, Washington.

Sept. 18-23—16th National Emlwutiml &
Acrospace Panorama, Air Force Assn., Las
Vipas, Nev

sept. 19-20=T1echnical Manpower Utiliza
tion Mecting, Institute of the Aerospace
sciences, Hotel Commodore, New York

Sept. 19-20—Operations & Maintenance
SYImposinm, Airwork Corp., Millville,
M. .

Sept, 19-21=8ixth National Conference on
Tube Techmques, Western Umion Aud
torium, New York, N. Y, Sponsor: Advis
ory Group on Electron Devices.

Sept. 19-22—Second International Agricul-
tural Awviation Congress, National Supe-
rior Agronomy School, Grignon, France.

Sept. 24- 28—13th International Astronauti
cal Congress, American Rocket Socicty,
Sofia, Bulgaria.

Sepl. 25.28—Power Systems Conference,
\incrican Rocket Socicty, Miramar Hotel,
Santa Monica, Calif,

Sept. 20-0ct.2-1962 General Conference,
F'ederation Acronautique  Internationale,
Athens, Greece,

Sept. 28-29—Socicty of Experimental Test
Pilots’ Sixth Annual Awards Banguoet &
Symposium, Beverly-Hilton Hotel, Bev.
erly Hills, Calif,

Ocet.  1-53=5cventh  Annual  Exposition &
Symposinm, Air Trafhe Control Assn.,
I'lamingo Hotel, Las Vegas, Nev.

Oect, 74-[!md "mnp:mum on Advanced
Propulsion Concepts, Cincinnati, Ohio.
Co-sponsors: AFOSRK, General Electric,

Oct. 13-17=A5W Mecting, Somerset Hotel,
Boston, Mass. Sponsors: Institute of the
Acrospace Sciences; U, 5. Navy,

Oet.  15-18=International "':un]'}:mum ir
space Phenomena and Measurement, In-
stitute of Radio Enginecrs, Statler-11ilton
Hotel, Detroit, Mich.

Oet. 7"?31—‘31-mp+:r5mm on Dynamics of
Manned Lifting Planetary Entry, Phila-
delphia, Pa. Attendance limited; for in-
tormation: Sinclairre M. Scala, General
Chairman, Room M7023A, General Elec-
tric Co,, MSVD, Valley Forpe Space
FLLlum'Ium. Center, Box 8555, |]'|1['|;]{1¢r-].
phia 1, Pa. Co- -sponsor; AFOSR,

Nov. 13-18—17th Annual Meeting and
Space Flight Exposition, American Rocket
Society, Pan Paciic Auditonium, Los
.‘mgL]Lq. Cali.
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IN AEROSPACE, MARQUARDT MEANS...

Thermionic Pioneer

Thomas Edison, in 1883, first noted electron emission from a hot
cathode to a cooler anode during his development of the incandescent
light bulb, Today, this basic effect is being used for the direct
conversion of nuclear, solar, and chemical heat to electricity.

As a leader in the field of energy conversion, The Marquardt Corporation
is engaged in projects extending into the major areas of direct

conversion — thermionie, magnetohydrodvnamie, and electrochemieal.
These projects are resulting in new orders of efficiency and reliability —
and are opening unusual terrestrial and extra-terrestrial applications.
Energy conversion typifies only one aspect of Marquardt’s

continuing efforts in advanced research and development. Scientists
interested in 1};1rtic'.iputing in these are invited to contact us.

Te k] a K Tt
%rguafdf BUORAES Kaae

First in Technology,

CORPORATION
CORPORATE OFFICES VAN NUYS, CALIFORNIA
“An Equal Opportunity Employer™
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Highly sophisticated space research instrument.

No ordinary household mouse this. He's Perogna-
thus longimembris, the Little Pocket Mouse from
the southwest desert.

He drinks no water at all. One of the smallest
mammals in the world, he weighs in at only 6 to 10
grams fully grown. And he’ll hibernate or estivate
at the slightest provocation. He simply goes to sleep
when it gets too cold or too hot, or food runs short.

We have big plans for these little animals at
Northrop Space Laboratories. Nature could scarcely
have designed an instrument more ideally adapted
to investigate the long-term effects of space radia-
tion and weightlessness.

A box just 6” by 6” by 10” could hold 100 hiber-
nating pocket mice—enough to comprise a reliable
sample—and everything needed to keep them alive
in space for several weeks. Such a package could be

put into orbit quite easily, left there aslong as neces-
sary, and recovered for study with the mice still
quietly sleeping.

This is just one of the many projects we have in
work at Northrop Space Laboratories. Others cover
such fields as plasma and nuclear physics, planetary
physics and chemistry, materials and structures
research, and space systems engineering as well as
the manifold aspects of life support systems for space
environments,

We have much to learn about the hazards of pro-
longed exposure to space conditions before we can
afford to risk men on such long term projects as
moon exploration or manned space stations. The
Little Pocket Mouse may well give us a reliable and

inexpensive short cut to
much of this knowledge. NOBTH nop

CONOSEAL

All-Metal Pipe and Tube Joints for Zero Leakage
in Aircraft, Missiles, Ground Support Equipment

Unique CONOSEAL Joints have capabilities up to 100,000
psi, temperatures from —425°F. to +2000°F. with zero leakage.

~
{

1
4.

- -

CONOSEAL FITTING for tubing up to
1°. Far high vacuum and working pres-
sures of 4000 psi and burst pressures
up to 16,000 psi at room temperature.
Mo retorquing required. Special fittings
can be provided for pressures up to

100,000 psi.

You are assured high performance dependability
when vou choose Marman All-Metal Pipe and Tube
Joints for aircraft, missile and ground support
equipment applications. Absolutely leakproof at
extreme temperatures and pressures, CONOSEAL
Joints are providing optimum performance in a
wide variety of aircraft and missile systems. Ex-
amples: Liquid sodium, liquid helium, pressuriza-

Light and medium weight CONOSEAL
Tube and Duct joints, sizes 17 throuah
12°. For pressures up lo 4,500 psi, tein-
peratures —425°F, to +1500°F.

w [}
i
¥

t

A Py
Heavy Duty CONOSEAL Pipe Joint for
1* through 12" nominal pipe sizes. For

pressurés fo 20,000 psi, temperaturgs
—425°F. to +2000°F.

T
g s ’ |
tion systems, liguid oxyvgen and RP-1 systems are
a few of the types of applications CONOSEAL
Joints will handle with ease. Compact and light-
weight, CONOSEAL Joints will meet your most
demanding specifications, including connection of
dissimilar metals.

Get full information. Ask vour Marman Field
Engineer or send the coupon below.

WHY MARMAN CONOSEAL JOINTS ARE LEAKPROOF

1. The CONOSEAL Joint consists of a
male and female flange, frusto-conical
shaped gaskel and V-retainer coupling.
Gasket shown between flanges bhelore

torquing the coupling. column buckling.

MARMAN DIVISION

2. Flanges being compressed by the V-
relainer's wedging action during forqu-
ing. Gasket seats radially against mating
flanges, inclined surfaces prevent gasket

3. Completely compressed gasket—leverage of V-
retainer and CONQSEAL design induce plastic flow
on sealing edges, insuring 100% metal to metal
contact, Mechanical advantage of the Y-retainer is
approximately seven lo one over bolted flanges.

Aeroquip Corporation, MARMAN DIVISION
11214 Exposition Bivd., Los Angeles 64, Calif.
Please send information on CONOSEAL Joints,

HAME

TITLE

COMPANY

ADDRESS

CITY ZOMNE STATE
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POWER

v .~ TAKES PRIORITY

AT THE "NAP OF THE EARTH"

Today's tactical maneuvers attree-
top level have put newdemands on
helicopter capabilities, Out of the
Hiller growth-planned family of
rotorcraft comes the H-23D-1, to
meet these demands with common
sense qualities which it alone
POSSESSES.

Highest Power in Its Class — A
continuous rating of 305 horse-
power with the Lycoming VO -540
engine, now Standard in the Army
H-23F.

Performance Where It Counts —
More power means more maneu-
verability with greater safety. Ex-
ample: The H-23D-1has unmatched
vertical climb at military-specitied
gross weight.

Designs are one thing. Deliveries
another. Solh come from

FALD ALTO. CALIFORMIA » WASHINGTOMN, D.C

N

Ruggedness—Anobvious require-
ment in an agile, top-performing
aircraft, The H-23D-1 is designed
to the highest flight and landing
load safety factors in its class.

Practical Logistics — Today’s
H-23D "Raven,” standard for the
past four years in the Army's logis-
tics system, becomes the new
H-23D-1 by only converting to new
power. All other dynamic airframe
components have flown with this
engine in many thousands of suc-
cessful hours as the civilian 12E
and E4 helicopters.

The H-23D-1 offers today's cap-
abilities —not yesterday's —within
today's logistics system — not
tomorrow’s,

HIT. I . ERX HIRGHEFT CORE

s SUBSIDHARY OF THE ELECTRIC AUTOLITE COMPANY

-

FOOTE BROS. TRANSMISSIONS

e gy

Aft Rotor
Transmission

Combining
Gearbox

Forward Rotor
Transmission

Gearbox

" BOEING VERTOL HC-1B CHINOOK
¥ Primary Tactical Transport Aircraft

Ultimate reliability, extended overhaul Foote Bros. offers coordinated facilities in these areas:
periods, and maintainability were
. . . . DESIGN DEVELOPMENT
pnn'.lary requirements lnlthe design of the A complatati statiad MANUEACTURING
Boeing Vertol HC-1B helicopter. Design Engineering Group Long experience in working
For development manufacturing and with a solid record of | with many prime contractors
, , achievernent in systems gives us the ability to
production of the all-important and component design move quickly and surely
transmissions for what has been called and development, to successful completion
: : J of preliminary development.
America's ""most powerful helicopter," TEST |
Boeing Vertol looked to Foote Bros.' PROGRAMMING PRODULCTION
e Extensive test facilities Foote Bros. production
total capability for the answer. plus test stand design | facilities and craftsmen
In production and flying, the Chinook is and procedure experience are Keeping pace with the
; il Il of th ensure to-the-letter ever-increasing demands of
meeting—In Tull—all of the compliance with the aero/space industry for
U.s, Army's primary requirements. specifications. greater product reliability.

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

FOOTE BROS. 'GEAR AND MACHINE CORPORATION

4545 South Western Boulevard, Chicago 9, lllinois

POWER TRANSMISSION DRIVES
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EP O-RING SEALS

DEVELOPED BY PARKER

SEAL COMPANY

A new O-Ring material for
sealing Skydrol S00A has been
released by the Parker Seal
Company.

Believed to be "a first] the
manufacturer reports that the
development of an Ethylene
Propylene Rubber O-Ring com-
pnmld has resulted in a major
improvement in physical proper-
ties essential to sealing Skvdrol
500A. This achievement has
been confirmed by functional-
environmental tests at both the
manufacturer's testing laborato-
ries and in customers units,

The new compound, E515-8,
exhibits outstanding resistance
to Skvdrol 500A fluid as evi-
denced by the fact it does not
continue to soften during long-
term aging, will not extrude
readily under high pressure, and
provides excellent wear resist-
ance in critical dynamic applica-

Perhaps the most significant
contribution to Skydrol sealing is
the resistance of E515-8 to h:gh
temperatures, All testing to date
demonstrates thdt this c::um['::mm:l
is effective over a temperature

range of —65°F to 300°FE This
lessens the danger of premature
seal failure caused by nmr:h ert-
ent heating of Sky drol by “hot
spots” in the hydraulic system.

In addition, E515-8 exhibits
excellent abrasion resistance and
is practically unaffected by azone
and weathering.

These new EPR O-rings are
now available in all AN and MS
sizes, Parker Seal Company's
standard sizes, and in special
sizes with some additional lead
time,

For more information, includ-
ing a test report, write to the
Parker Seal Company.

- rker' SEAL COMPANY

Culver City, California and Cleveland, Ohio

CELEBRATING THE

25TH ﬁ"‘f"ul‘»l*HEAR': E"f']

OF THE DEVELOPMENT OF THE 2”

@ KLYSTRON
UNDER SPERRY AUSFICES

_ yze

Early klystrons delivered only 5 to 10 W across a relatively narrow bandwidth. Today's
Sperry klystron family blankets the spectrum at outputs from milliwatts to megawatts.

EXPERIENCE: how Sperry sets the pace in microwave tube competition

The invention that built a
$110 million-a-year industry

This year is the 25th anniversary of the klystron. In

1937 the klystron became a reality under the auspices ELECTRONIC
of Sperry research. Since that time, new Sperry de- TUBE
velopments have constantly expanded the microwave DIVISION

tube family's usefulness.

SPERRY RAND CORPORATION
GAINESVILLE, FLA. / GREAT NECK, N. Y.



The World’s first VTOL Strike Aircraft...

The Hawker P 1127 is a VTOL strike/
reconnalssance aircraft  designed  for
operational serviee, with a range and
speed which automatieally place it in
the front line of present-day tactical
aireraft. Its power for both lift and
thrust 12 obtained from only one
engine — the Bristol Siddeley Pegasus
turbofan,

Bristol Siddeley has many other
“fArstg’”

annular vaporising combustion cham-
ber, first to use the f{ree turbine

|]t'E|u'[| o,
y Y
COMPressor, hese

pioneers of the two-spool
features are ems-
bodied 1n many t1l||:-'1ii!1r|jln_f 1'|'|;|_.’:|rl'll."!'~ i
the Bristol Siddeley range = the widest
rangs of asro-engmes i the world.

BRISTOL SIDDELEY ENGINES LIMITED. AEROQ-ENGINE DIVISIOMN:

to 1ts erechit = first to use the

4

..AND BRISTOL SIDDELEY SUPPLY THE POWER

AERD ENGINES »
MARINE AsD INDUSTRLIAL
MARINE; HAIL AND INDUSTRIAL DIESEL EXNGINES

RAMIETS

* MOCKET EXGINES
GAS TURRBINES

PRECISION EXGINEERING IPRODULCTS

BRISTOL SIDDELEY
ENGINES LIMITED

PO BOX 3,

FILTOMN, BRISTOL,

ENMGLAND

VERSATILITY

For Larger Sizes, Intricate Shapes, Carbon Steels

through Exotic Metals

Cameron is forging a wide variety of sizes and
shapes by the split-die multiple ram process, Forg-
ings with complicated shapes, thin walls or mul-
tiple cavities are produced in one press operation.
Uniform toughness, high impact strength and
very high tensile strength are acquired, which
cannot be obtained in castings, in welded assem-
blies, or in multiple heating and forging opera-
tions,

Cameron’s 11,000 ton and 20,000 ton presses are
the Free World's largest multiple ram ferrous
metal forging presses. Cameron forgings range
from 13 to 13,000 pounds and up to 54 inches in

diameter. Material can be carbon steel, special
alloy steel or exotic metals. Forging quality is en-
hanced by Cameron’s air melted vacuum ladle
degassed steel from our own electric furnaces.

Let Cameron show you how product quality can
be improved by Cameron'’s forgings.

CAMERON IRON WORKS. INC,
SPECIAL PRODUCTS DIVISION

P. O. BOX 1212 HOUSTOM, TEXAS
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RUBBER CONTAINS 5000-DEGREE INFERNO

These unique rubber liners, produced by B.F.
Goodrich, protect Polaris second stage glass fila-
ment wound rocket cases from the high erosion and
flow of expanding gases in the 5000 degree F. tem-
perature range. Without the liners, the cases them-
selves would have to be designed much heavier to
withstand this pressurized inferno.

In addition to protecting the cases

fﬂ\

Rubber 1s a material you might not consider for
containing such high temperatures. But in view of
the time dimensions involved, rubber often does
the job better than any other material. And B.F.
Goodrich does the job of precision manufacture of
rubber and rubber-like products for a wide range
of aerospace requirements.

For information on BFG capabilities
in heat-resistant materials, products,

e T
from heat, the liners, being flexible, BEGoodrich
serve to “couple” case and propellant and structures write B.F.Goodrich

—materials of different expansion
characteristics. This provides an es-
sential structural function.

aerospace and
defense products pany, Dept. A1V-6, Akron, Ohio.

Aerospace and Defense Products, a
division of The B.F.Goodrich Com-

EDITORIAL

Reflections at Midyear

As 1962 approaches the midway mark it is evident that
this vear will be one of the liveliest and most significant
in the recent history of the aerospace industry and its
customers. While the rest of the nation relaxes into
the summer vacation doldrums the acrospace industry
is facing tense months of ferment and major policy
decisions that will determine the pattern of its tech-
nology and economics for many years to come.

Major decision looming in space technology will be
National Aeronautics and Space Administration’s action
in mid-July to chart a top priority path to a manned
lunar landing. This decision is being billed as a choice
between the carth orbital rendezvous with tanker mode,
advanced by the Marshall Space Flight Center, and the
lunar rendezvous shuttle bug technique, originating
along NASA’s Langlev-Houston Manned Space Flight
Center axis. But we suspect that what will finally emerge
from the NASA decision-making machinery before the
end of July will contain a good bit of both techniques
organized mnto a solid two-pronged push rather than a
plunger’s bet on any single technique,

Another product of the summer’'s ferment will be
the radical shakeup demanded of the Army and Air
Force's non-nuclear war tactics by Defense Secretary
Robert 5. McNamara (see p. 26). This is a goading long
overdue. Out of the workings of the Howze board and
its related groups should come a truly modern concept
of air mobility that will keep industry hopping to develop
the required equipment.

Merger Questions

On the airline front the shadow of two titanic
mergers dominates the attention of the Civil Aeronautics
Board and the airline industry. Whether the proposed
American-Eastern Air Lines merger will develop into a
domestic air transport giant, and whether Juan Terry
Trippe will attain his long-sought goal of domestic
routes and a chosen-instrument U. S, monopoly in the
international held through a merger of Pan American
with TWA are the decisions that will shape commercial
alr transport’s future.

The abrupt departure of Gen. Frederic Smith, USAF’s
vice chiet of staft, and the appointment of non-pilot
Gen, William Fulton “Bozo™ McKee to this No. 2 spot
portend some interesting shifts in the high command for
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next vear that will be reflected in maneuvering for the
remainder of 1962. Tt seems most unlikely that a non-
pilot would be appointed to succeed Gen, Curtis LeMay
when his term as USAI chiet of staff expires about a
year hence. Big question in the Pentagon is: For whom
1s Gen. McKee keeping that chair warm?

Aerospace Industries Assn., faces some hard personnel
decisions in finding an adequate replacement for August
C. Esenwein as its president. His successor will need the
ability to continue the program he had begun to shake
out the mediocrity from its professional staff and trans
form this group into an effective working agent for the
aerospace mdustry. Air Transport Assn. must handle a
similar problem in bolstering the professional quality of
its staff. Both segments of the industry will face increas-
ing complexities in their relations with the government.

Military Space Dilemma

Another major decision that must come from the
White House is whether the Pentagon is going to be
permitted to develop an adequate military space program.
If such a decision is not forthcoming soon, the prospects
for being badly out-maneuvered in this field by the Soviet
Union will increase. It is worth recalling that our ICBM
and space technology programs were organized only after
it was evident that the Soviets were moving faster in
these technologies. As a result we unnecessarily sacrificed
the advantages of initiative and eroded our position of
international leadership. To make a similar mistake in
the military applications of space technology at this late
date could be fatal.

How much the recent Pentagon military space security
directive will retard the pace of space technology through
its “need to know™ provisions should become evident
during the rest of this year. Both industry and Congress
should watch carefully for any attempts by the authors
of this “need to know" provision to use it as a device to
achieve despotic control of technology.

The first six months of this year have forced the acro-
space mdustry to change many of its traditional concepts
of management, technology and financing. The prospects
arc strong that the impact from these months will seem
mild in retrospect as the policy decisions come reverberat-
ing out of the steamy summer months and continue far
into the fall. —Robert Hotz
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This bolt has a 300,000 psi room temperature
tensile strength...and is reusable at 900°F

The latest addition to the SPS 300,000 psi fastening system
offers a minimum tensile strength of 240,000 psi at 900°F
(507 higher than its closest competitor), And it is the only
bolt that can be used at 900°, then reused at room temperature
and srill guarantee irs 300,000 psi rensile, With a strength-to-
weight ratio exceeding even that of titanium fasteners, this
is by far the strongest bolt available for elevated temperature
applications,

Important weight savings can be achieved with this super-
strength fastener. Since it provides the same holding power
as larger conventional bolts, smaller diameters suffice. Also,
because of the smaller bolt hole required, you can design for
smaller flanges and other structural members.

TEHEIEIH TEHSH.'IH FATIEIIE TEST |
- 20 EWB 930-8 boll and FN 930-820 lochout » Effect of temperaturs |
mflljmpimrli:ﬁ
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W Tested 2t 300°F Testing speed = 1200 cpm
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Major characteristics of the EWB 930 Bolt:
« Forged of consumable vacuum-melted Vascolet M-A
steel

+« Threads rolled after heat treat: controlled root radii
thread form per MIL-S-8879
« Head-to-shank fillet cold worked

« Diffused nickel cadmium finish for optimum corrosion
resistance at elevated temperatures

SPS 300,000 psi HIGH-TEMPERATURE FASTENING SYSTEM

Tension: EWB 930 bolt, sizes # 10 through 7% in.
FN 930 locknut

Shear: EWSB 930 bolt*
SFH 930 bolt*
(Hush head, Hi-Torgue wrenching recess)
SFT 930 bolt*
(Hush head, Torq-Set wrenching recess)

EWSN 926 locknut
Socket wrench for EWB, EWSE 930
*180,000 psi shear strength; sizes # 10 through 3 in.
For complete technical data, write requesting new Bul-
letin 2860, AIRCRAFT/MissiLE Division, SPS, STANDARD
PreSSED STEEL Co., JENKINTOWN 3, PENNSYLVANIA » SANTA
AnNA, CALIFORNIA.

$

where relrabilily replaces probability

Atllanta, Ga, « Dallas, Tex. » San Diego, Calif. « Seattle, Wash,
Tuckahoe, M.Y. « Wichita, Kans.

IN EURQPE: Elektro-Metall Export G.m . b.H., Disseldorf, West Germany

WHO'S WHERE

In the Front Office

James L. Murray, vice |‘.Il£~.|n:||.1ll‘ i litary
sales, Douglas Aircraft Co.'s Aircraft Diwi-
ston, Long EL ach, Calit,

Dr. S. Dean Wanlass, a vice president,
Philco Corp., Philadelphia, Pa., and general
manager of the Computer Division.

John H. Mangle, executive vice president,
Cook Electric Co., Chicago, I,

Briz. Gen. Charles S. Hays (USA, rct).
a vice president, Maxson Electronics Corp.,
New York, N Y., and president of Maxson
Electronics Division.,

Panl Jenmings, vice president-marketing
and sales, Camloe Fastener Corp., Paramus,
N, L

Dr. Winston E. Kock, vice president
research, The Bendix Corp., Detront. Mach

Bert W. Holloway, Lockheed's corporat
director of advertising, publicity and sales
promotion, eclected a director of  Astro
Science Corp., Culver City, Calif

Col. Pedro A. Chapa, president, Mexicana
Airlines (CMA),

Grumman  Aircraft  Engineering Corp.
Bethpage, N, Y., has announced the follow
mng .Jp|:uri:|li'1]1:,nh. William ]J. Hottman, for
merly vice president-manufacturing, now 2
member of the Executive '['nrlmnttu: Ed-
ward Nezbeda, director, Manufacturing De
partment; Joseph Harrison, production man
ager; Leonard Wheeler, manufacturing en
ginecring manager; Byron Brown, manager,
\Imuhiturmﬂ Er'unmt Program,

Gerhard W. Hrum chief scientist,
FIE]r{ Missile Range, Pt. Mugu, Calif.

Honors and Elections

John R. Moore, vice president of North
American Aviation, Inc., and president of
the Autonetics Division, has been named
recipient of the Thurlow Navigation Award
for 1961 by the Institute of Navigation.

Neil A. Armstrong, an X-15 pilot for the
National Aeronautics and Space Administra
hon's Flight Research Center, has been
mamed recipient of the 1962 Octave
Chanute Award by the Inshtute of the
Acrospace Sciences for his assistance in de-
velopment of an experimental adaptive con-
trol system for the X-15,

Lawrence W. Gardenhire, associate direc
tor of Radiation, Inc.s Advanced Com
mumnications Group, has received the Na
tional  Telemetry Conference’s  annual
Telemetry Man of the Year Award.

]. Y. McClure, director of reliability and
quality control for General Dynamics/San
Diego, has been named board chairman and
chief presiding officer of the American So-
cicty for Ouality Control.

C. J. McCarthy, aeronautical consultant
and former board chairman of Chance
Vought Corp., has been elected president of
the lltght Safety Foundation.

Flight Satety Foundation’s award for dis.
tinguished service m achieving safer utiliza-
tion ot arcraft has been pmum d to
Squadron Leader A, C. Bryan of the Royal
Canadian Air Force’s Institute of Aviation
Medicine. The Foundation's distimguished
service awards are sponsored by Aviation
Week and Seace TecuwxoLocy.

(Continued on page 92)

INDUSTRY OBSERVER

» Industry complaints over the sole-source nature of negotiations with six
companies to conduct studies of the manned 621A—or manned Saint—
program were a factor in their termination. Requirements for the studies
(AW June 4, p. 34) which touched off angry reaction in the White House
(AW June 18, p. 26) were left intact, and USAI’'s Space Svstems Dhvision
is expected to conduct an industrv-wide competition soon instead of negoti-
ated procurement.

> USAF’s proposed Project Moss (Manned Orbital Space Station), formerly
called MTSS (Manned Test Space Station), would use Apollo capsules
bought from National Acronautics and Space Administration and North
American Aviation, Inc., as initial step, but would eventually lead to per-
manently-orbiting structure. Permanent structure initially would be experi-
mental bioastronautics facility, then become space command and control
center. It also probably would serve as refueling and resupply base for
manned Saint vehicles.

P Program to develop a facility for mechamized manufacture of microcircuits,
using clectron or photon beams, which can deposit wide range of conduc-
tive and non-conductive materials, multiple semiconductor junctions and
make spot welds within a single vacuum chamber, is planned by USAF’s
Acronautical Svstems Division. Qualified companies interested in making
proposals must notify ASD by July 4.

® Industry proposals for Phase 2 study contract of Project Albatross, Navy
plan for an orbiting sea surveillance satellite which cmu]d indicate numbers
of ships in particular foreign waters, are being evaluated by Navy at Pacific
Missile Range, Pt. Mugu, Calif. Albatross is an outgrowth of the earlier Navy
Yo-Yo program which envisaged a single-orbit surveillance satellite. Present
Albatross program is in early study phase, receiving low-level funding.

» National Aeronautics and Space Administration is considering launching
Little Joe-2 Apollo boilerplate models from a new pad to be constructed at
White Sands Missile Range, N. M., Original plans was to adapt Redstone
Pad No. 5 at Atlantic Missile Range for this purpose, but firing schedule
at AMR 1s so crowded that White Sands entered the picture.

» Air Force planning study, called RIPS (Range Instrumentation Planning

Study), w hu:h is to investigate likely missile range instrumentation require-
ments during 1965 to 1970, will be awarded to industry by USAF’s Elec-

tronic Systems Division. Study proposals were requested recently,

» McDonnell Aireratt Corp. has proposed to Defense Department a growth
version of I"4H-1 Phantom 2 twin-engine jet fighter which would improve
]1ernrmr:|n|:f. in some areas as much as 35%. This version would use Allison
ARIOS engine with higher thrust-to m:ﬂht ratio,  Over-all T}er-:mnanr:L
parameters would IFI}Tr}’!Eh or equal pmprm.d F-111A (formerly TFX) van-
able geometry-wing tactical fighter.

» Companies expected to submit proposals for outhtting a third ship and
estimating cost of a fourth in Atlantic Range Instrumentation Ship (ARIS)

series include General Dynamics, International Telephone & Telegraph,
Lear Siegler, Radio Corp. of America, Raytheon, Sperry Rand and “’Lshnq

house. Air Force specifications strongly imply that RCA FPQ-6 radar is
to be employed in ships 3 and 4 rather than the integrated Sperry system

based on C-band tracking radar in ships 1 and 2 (AW June 11, p. 101).

* Army Ordnance Missile Command is considering the possibility of testing
an advanced, anti-satellite version of the Nike Zeus missile against a low-
orbiting earth satellite during the Kwajalein test series. Anti-satellite missile
would be an extremely high-acceleration solid propellant weapon,

» Aeronutronic Division of Ford Motor Co. is conducting theoretical studies

for USAF Space Systems Division on infrared radiation characteristics of
exhaust flames and atmospheric gases, aimed at refinement of satellite-
bome early-warning ballistic missile launch detection sensors.
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Washington Roundup

Defense Secretary Robert S. McNamara has directed the Air Foree to try to draft
an unclassihed version of the directive cloaking military space activities in secrecy, Air
Force, in the last few days, has been working with the House Special Government
Information Subcommittee which requested the declassification in a letter to McNamara
(AW June 11, p. 25).

But it 1s still uncertain whether Subcommittee Chairman John Moss will go ahead
with hearings on the new secrecy policy. He told Aviation Week he would like to have
an unclassified version of the directive in hand frst as well as more direct comment from
industry on the impact of the secrecy policy. Despite growing concern, industry groups
have been reluctant to put their fears on record—much to Rep. Moss’ dismay,

Rep. Olin Teague, second ranking Democrat on the House space commuittee, 15
pursuing an opposite course by pressing for more space secrecy, not less. He feels State
Department and White House ofhcials have been giving him the run-around in his effort
to persuade the Kennedy Administration that the National Aeronautics and Space
Administration 1s revealing too much valuable information. Rep. Teague now plans to

take his case directly to President Kennedy.

Secrecy Controversy

— Centaur's second flight test may slip from its scheduled October launch date to
Centaur Sllp[llllg early 1963 because of dnngmgu inflicted Emp the vehicle by a shock wave from the recent
explosion of an Atlas -1 at the General Dynamics/Astronautics testing facility in Syca-

more Canyon, near San Diego, Calif.

Damage was so major that General Dynamics had to disassemble the Centaur tank-
age, thus putting the program off schedule. National Aeronautics and Space Adminis-
tration is trying to find ways to make the October launch date, but the outlook is gloomy.,

The probable delay comes amidst widespread exasperation in Congress and else-
where about the whole Centaur program. Chairman Joseph Karth of the House Space
Sciences Subcommittee last week wrote NASA that he “felt reasonably assured” during
the Centaur hearings that the second launching would not be delayed, but had since
heard unofhcially the date had slipped to January, 1963. NASA declined public com-
ment.

Rep. Karth’s subcommittee is putting the finishing touches on a report which
strongly criticizes the management of the Centaur program. The report probably will
be released this week,

Congress is displaying a peculiar attitude toward such high-energy fuels as fluorine
and boron combinations. The House authorized NASA to spend $500,000 to test these
fuels and the Senate space committee doubled that amount, but did not transfer the
moncy to the research and development account as industry wished (AW June 11,
p. 25). 5o the money will do little to help develop these high-energy fuels.

The high-energy fuel industry received another setback when Chairman George
Miller of the House space committee refused to let its representatives attend the
hearing June 15 when NASA and Air Force witnesses discussed results of Auorine and
boron research. One reason for the ban was the Air Force request for a restricted and
closed hearing. Another was Chairman Miller’s reluctance to provoke a new controversy
. about space research efforts.

But Rep. Karth emerged from the hearing dismayed about the lack of emphasis
on high-cnergy fuel research. He said his space sciences subcommittee, which called
the hearing, will press for more emphasis in this field.

High-Energy Fuels
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Melting a columbium alloy in Haynes Stellite’s electron beam furnace.

New metals and new methods—for problems at 2500°F

Red China Buildup Civilian and military intelligence officials are split in assessing the Chinese Com-

_ _ ‘ _ : 2 ; munist buildup of air and ground forces on the coast opposite Quemoy and Matsu.
SYeHABEc I and‘la‘nqum—m the 6000-deg. F infemo of an Civilian authorities contend the concentration may signal the start of an actual attempt
electron beam furnace—is just a part of the advanced metals technology to capture the islands to bolster the prestige of the Red Chinese government both at

practiced at Haynes Stellite. These metals and others—produced by the home and abroad. But military estimates interpret the buildup as a show of force, not
the prelude to an offensive. The White House said last week that President Kennedy

latest techniques—give you the tools to solve problems even at ) S s
was watching developments “with concern.

temperatures of 2500 deg. F and higher.

Haynes nickel- and cobalt-base alloys and refractory metals are made
to live longer at temperatures that would weaken and destroy ordinary ALLLOVYS

General Accounting Office is expected to start paying more attention to NASA
contracts. Several members of the House appropriations committee have urged a closer
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bar to investment castings—vacuum- or air-melted. Ready to combat B ED._;._ﬁ;ﬂ?m. » " UNION has quictly called off its study of NASA-Air Force duplication at the Atlantic Missile
high temperatures in applications that may be causing you trouble, anﬁ c:L'rgrr:: I”fifi{;'-:{:” el CARBIDE Range on grounds there are too many policy questions involved.
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DOD Orders Army Shift to Air Mobility

MceNamara directs sweeping revision; warns USAF it
must fulfill or lose elose combat support mission.

By Larry Booda

Washington—Defense Secretary Robert 5. McNamara has told the Army
to revise its traditional concepts of tactical mobility by shifting to air transport,
and wamed the Air Force that it must fulfll its role of close combat amr

support or lose it to the Army.

In directives sent to the two services in mid-Apnl, McNamara emphasized
that he desired that every possible unconventional concept be explored to
enable the foot soldier to fight better in difiicult surroundings such as those
now being encountered in Southeast Asia. First changes will go into effect
next vear, and long-term plans will extend to 1975

Aviation WEeEK was told that high-
est Administration officials are directly
imterested and active in reshaping strat-
cgv and forces to fght less than an

all-out war, especially counter-insurgency

actions. The aviation industry has been
asked to help in exploring new ideas
and will participate in developing new
vehicles, especially of the short takeoff
and landing {STE}L} and vertical take-
off and l:mdm (VTOL) types.

Guidelines alsn indicated that the
close troop support aircraft of the future
would be designed for relatively low
speed operation, leaving the role of
defeating enemy hghters to air supe-
riority hghters overhead.

Army Secretary Elvis ], Stahr, Jr.,
after a specihic suggestion by McNa-
mara, appointed Lt. Gen. Hamilton H.
Howze, the first Director of Army Avia-
tion, to head a board to undertake the
studies. A general outline of the studies
was sent to McNamara May 15, A
hnal report to him is due by July 31

and recommendations for consideration
by the National Secunty Council and
the President will be completed by
sept. I.

Air Force Action

Air Force responded by activating a
special air warfare center at Eglin AFB,
I'la., to provide increased counter-insur-
gﬂnm tactical air capabilitv. Heading
the center is Brig. Gen. Gilbert L.
Pritchard, Two groups comprise the

center—the 1st Air Commando Group

and the 1st Combat Applications
Group. Deadlines similar to those as-
signed the Army were given to the Air
Force (see p. 74).

Gen. Howze, who commands the
Strategic Army Command (STRAC)
and the 18th Airbormme Corps at Ft.
Bragg, N.C., appointed 17 generals,
other officers and civilians to participate
n seven working groups.

Although no studies have vet been

system.,

Boeing Studies Anti-Satellite System

Boeing Co. is conducting internally-funded studics of an anti-satellite weapon sys-
tem with the assistance of a team of aerospace companies including General Electric,
Hughes Aircraft, Minneapolis-Honevwell and Svlvania Electric.

The studies are being pursued under Project STEDI (Space Thrust Evaluation
and Dhsposal Investigation), a follow-on to an earlier in-house study program for an
anti-satellite system called PRIOR (Program for In-Orbit Rendezvous).

At least one anticipated mode of STEDI operation calls for a manned spacecraft

Fach of the four companies assisting Boeing on Project STEDI is responsible
for different technological phases of the program, Hughes' contribution, for example,
is believed to be in the sensor and guidance area.
| Unlike an carlier partially Air Force-funded Boeing program, the Boss-Wedge
program, the STEDI cflort is built around spacecraft concepts not directly akin to
the Dyna-Soar boost glide vehicle which Boeing is developing for the Air Force,

Boss-Wedge was a series of studies aimed at evaluating several concepts, largely
Dyna-Soar oriented, of nnmanned and manned military spacecraft for missions such
as reconnaissance and bombing (AW Apr. 10, 1961, p. 26).

It began with the Air Force Special Weapons Center “Bomb Orbital Strategic
Svstems” (Boss) contract, Number AF29/601/-2836, and extended through several
Air Force study requirements and other studies, Among the companies which

worked with Boeing on Boss-Wedge were the four in the STEDI project.
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completed by either service, these are
the significant recommendations ex-
pected to emerge:
e Development of airtborme vehicles,
probably with VTOL and STOL capa-
bilities, that can carry 40 to 50 tons in
any combat theater where the Army
would be involved.
® Increased emphasis on development
of lightweight weapons at the expense
of conventional heavy armament,
® Elimination of all conventional means
of ground transportation and the forces
needed to maintain it
¢ Reorientation of logistic support.
® Development of new tactics to fit the
altered environment and hardware.
Army sources indicated that the Mec-
Namara guidelines are so sweeping that
top ofhicials were instructed that the
results of the Howze board were not
to be reviewed by conservatives in the
Army who would dilute or veto its
recommendations, It is notable that
many members of the board have iden-
tihed themselves with air mobility in
the past.

Industry Aid Sought

One of the first actions of the Army
Tactical Mobility Requirements Board,
which is the formal name of the Howze
group, was to ask the aviation industry
for ideas. In a letter sent Mayv 25 to
every company with capabilities in de-
veloping airborne vehicles, Maj. Gen.
Clifton F. Von Kann, acting fn-r Gen.
Howze, stated that the studics arc be-
img conducted with high I]I‘i['.l'['il‘jr' on a
very tight deadline and “in an atmos-
phere completely divorced from tradi-
tiomal viewpoints, current doctrine and
present programs.’

“By consideration of fresh, bold, un-
orthodox concepts,” he contiued, “we
seck to exploit fully the technological,
doctrinal and organizational potentials
with a view toward quantum improve-
ments in the critical categories of all
combat functions including reconnais-
sance, survelllance, target acquisition,
mobility or maneuverahility, frepower,
logistical support and command and
control.”

The letter requested voluntary sub-
missions of ideas, including conceptual
drawings, charts, graphs, photographs
and mohon pictures. Submissions were
to reach the board by June 18.

Because of the extended period to be
covered bv the board—1963 to 1975—
companies were asked to indicate the
time frame of their suggestions and
when the system or picce of hardware
would be available. The suggestions
were to be made at no cost to the gov-
ernment.

Companies were assured that proprie-
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tary matenal would be protected and
that distribution W{:rull be limited to
othcial sources on a “need to know”
hasis.

Von Kann, who is also a former Di-
rector of Army Aviation, is head of the
combined arms working group under
Gen. Howze. His permanent duty as-
signment is Deputy Chicf of Staff for
Operations of the U. 5. Strike Com-
mand.

USAF Effort

The Air Force effort, centered in the
Ist Combat Applications Group, 15 not
as widespread as that of the Armv. It
is faced with trying to retrieve the re-
sponsibility given it in several facets of
the Roles and Missions of the Armed
I'orces, written in November of 1956,
which the Administration had accused
it of neglecting. Specifically, these are
close combat air support, and to a lesser
extent, tactical reconnaissance and -
terdiction of the battlefield with less
than nuclear weapons.

Army demands for relativelv slow,
laree load-carrying and long endurance
aircraft for close combat '-.uppurt were
largely ignored until recently. The first
Air Force action to obtain interim hard-
ware for this need was the recent pur-
chase from the Army of two Grumman
AQ-1 Mohawk twin-turboprop aircraft,
which will be configured to carry close
support armament. These will be eval-
uated to determine whether such an air-
craft fills the need in counter-insurgency
actions.

Otherwise, the Air Force has concen-
trated on air commando operations,
This includes training of allied crews
in all phases of airborne operations such
as low-level drop techniques, support
for counter-guerrilla forces, rapid de-
plovment to arcas of suspected guerrilla
activity, reconnaissance and interdic-
tion Taids.

The Air Force counter-insurgency
effort so far has resulted in a number
of North American T-28 aircraft, for-
merly used by the Air Force and the
Navy as trainers, being configured for
jungle warfare. Other reconfigurations
have been applied to the Douglas B-26
twin-engine bomber, the Hr.']in Courier
L-28 ultra-light transport and the
Douglas C-47 light transport.

Repercussions in the Army from the
Howze board studies could result in
changing the structure of that service.
[“or instance, it has been proven that
air transport in the Army’s combat zone
is radically cheaper than conventional
means. Considering the cost of build-
ing roads and bridges, maintaining trans.
portation pools, building warchouses tor
storage of material, establishing and
maintaming forward hospitals and many
other activities tied to slow ground
transportation, the savings become ap:
parent.

I civil or military customers.

Elimination or reduction of these
functions would aftect the combat en-
gineers, quartermaster corps, hospital
corps and transportation corps.

Proponents of air mobility point oul
that there would be savings not only
in money but in manpower, releasing
rear echelon troops for active front line
combat,

Armor and armament would be radi-
cally changed in character. New light-
weight weapons enable one man to fire
a rocket that packs the same power as
a large howitzer or artillery piece. Tanks
would no longer be necessary. Conven-
tional large ﬁg
placed by missile systems.

Working Groups

The Army Tactical Mobility Re-
quirements Board is divided into the
following working groups, in addition
to the combined arms group mentioned
above:

e Long-range group, headed by Brig.
Gen. Robert R, Williams, Ft. Rucker,
Ala. Williams was formerly on the staff
of the Director of Defense Research
and Engineering.

e Strategic area group, headed by Brig.
‘i’:j:r:n, Charles Billingslea, Washington,

%
¢ Inter-theater and communications
zome logistical operation group, headed
bv Maj, Gen. Norman H. Vissering,
Ft. Eustis, Va.
® Operations research group, headed by
l"r;m]-. A. Parker, Jr., Washington, D. C.
Parker is presndr.nl: of the Research
Analysis Corp. here, a non-profit com-
pany sponsored by the Army. He was

formerly a member of the staff of
DDRE.

AVIATION WEEK and SPACE TECHNOLOGY, June 25, 1962

Short Bros. May Cease Operation

London—Short Brothers & Harland may go out of business by 1965 unless more
orders for the Short Belfast turboprop tactical freighter are forthcoming from either

The warning came at Belfast last week from C. E. Wrangham, chairman, who
said breakeven point for the Belfast is thirty airplanes. So far, the Roval Air Force
has ordered 10 and last week indicated there would be no more added to that |
figure, as it has said in the past (AW Mar. 19, p. 39).

Wrangham said Short Brothers will “stand or fall by the Belfast.” The company
currently is pushing a blown-wing version of the Belfast as the Royal Air Force's
tactical transport replacement (AW Apr, 30, p. 34), using Rolls-Royee lift engines
mounted in a fuselage hump to provide blowing air, Initial RAF requirement prob-
ably will be for at least thirty airplanes. Competitors are Hawker Siddeley, Bristol
Airplane Co., and Lockheed Aircraft Corp.

Meanwhile, the Short Skyvan light business transport first flight has slipped from
mid-summer to at least October and the airplane will not be shown at the annual
Farnborough Air Show as planned. Short Brothers spokesman said there has been
no particular engineering problem connected with the slippage, pointing out that
it never has been a high priority program. Wings have been fitted to the main
fuselage but two Continental engines are not yet installed.

A civil version of the Belfast has been submitted to world airlines, including
British Overseas Airways Corp. (AW Nov. 6, p. 65) but no sales have been made.
Company is primarily basing its RAF tactical transport replacement hopes on the
fact that development costs of a new airplane, such as the Hawker Siddeley or
Bristol Airplane designs, will be prohibitive to the British economy,

eld cannon would be te-

: |

 Field tests group, headed by Brg.
Gen, Edward L. Rowny, Ft. Bragg,
N. C.

® Programing and budget group, head-
ed bv Col. Wilham B. Lynn, Ft. Bragg.

The board's central steering commit-
tee includes Brig. Gen. Walter B.
Richardson, director of combat de-
velopments, Armyv headquarters, Brig.
Gen. Delk M. Oden, present Director
of Army Aviation, and the working
group heads.

Senior civilians on the board, other
than Parker, are Edward H. Heinemann,
executive  vice president, Guidance
Technologv, Inc., Santa Monica, Calif.,
and formerlv of Douglas Aircraft; Dr.
Fdwin W, Paxson. Rand Corp., Santa
Monica, Calif.; Fred W. Wolcott, Acro-
nutronic Division of Ford Motor Co.
Board secretary 1s Col. Allen M. Bur-
dett, cxecutive officer to Dr. Finn |
Larsen, Assistant Secretary of the Army
for Research and Dev clopment,

Other general officers on the bhoard
are the following:

Maj. Gen. George W, Power, Brig.
Gen, John ]J. Lane, Brig. Gen, Hallett
D. Edson, Brig. Gen. David B. Parker,
Maj. Gen. Stanley R, Larson and Brig.
Gen. Frederick W, Bove,

Other officers on the board are Col.
George W, Putnam, Col. A. J. Rankin,
Col. John Norton, Col. George S.
Beattv, Col. Jack Marinelli, Col. John
I{]amgcnhaﬂf.n Col. William E. Depuy,
Lt. Col. Richard ]J. Glikes, Lt. Col.
Robert Rigg, Lt. Col. Guy Jones and Lt.
Col. Jesse Ugalde.

Implementation of air  mobility
would complete a top-to-bottom reor-
ganization of the Army (AW Apr. 16,
p. 120).
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NASA Sole Judge in New Incentive Plan

By Katherine Johnsen

Washington—National  Acronautics
and Space Admimistration plans to re-
tain f_trlilpltl‘t_ discretion; ary power to
decide whether its contractors should
be paid ment profits or fees under its
new meentive-tvpe contracting program,

Even the criteria bv which contrac-
tors’ performance will be judged will
be discretionary with NASA.

The [}rLLL[ILnt for this policy was
cstablished in NASA's recent 510-mul-
lion award to Bendix Corp’s Radio
Division to operate fve Project Mer-
cury tracking and communications sta-
tions (AW June 11, p. 39). The con-
tract provides that NASA, unfettered
bv anv contractual formula, will de-
termine—after pufnrmmtt —whether
the company merits an incentive profit.
It was the first contract of this tvpe
to be let by a government agency,

NASA hopes to applv the poliey to
the $400-million Gemini spacecraft con-
tract being negotiated with McDonnell
Aircraft Corp. (AW Apr. 23, p. 22).

Incentive Emphasis

Ernest R. Brackett, NASA's director
of procurement and supply, told Avia-
TioN WEeER that the agency intends to
use incentive-tvpe contracts to the maxi-
mum extent pmsih]f NASA's contracts
are now running S1% cost ]:-Ius hxed-
fee, 17% hxed pnce, and 1% other
tvpes

John Courtnev, counsel of the House
Armed Services Commuttee, welcomed
NASA's approach to mcentive-type con-
tracting.

“In advanced technology projects,
where neither design and performance

specifications nor costs can be estimated
with any precision, the onlv sensible
thing to do is to et the contractor per-
form and then judge,” he said.

Initial industry reaction to the NASA
policy of judging performance after the
fact was largely one of complete opposi-
tion. Comments to AviATion WEEK by
mdustry  spokesmen  included: “Very
dangerous . . . If there are no precise
and fxed ground rules, how does the
contractor know what he should work
toward to achieve a reward? . . . s like
tulling someone to run a race to “some-
where’ What mcentive has a con-
tractor to erfurm exceptionally when
someone may later decide unilaterally
that he has not. .

Courtney said ]n expected industry
resistance and  pressure to block any

wide in.'allr..lh::-n of the NASA |:luht:1'

on meentive contracts,

Defense Plan Favored

[ndustry is an enthusiastic supporter
of the Defense Department's program.
Under this, performance, schedule, and
cost targets are initially ncgﬂtmt{.d and
the contractor rewarded or penalized to
the extent that he meets or excels
these targets. This evaluation of the
contractor’s performance is a matter of
negotiation between the contractor and
Defense procurement officials, based on
the ground rules established before
work 1s begun.

Defense Department’s past incen-
tive-tvpe contracts—based solely on cost
targets—stirred  strong  opposition 1
Congress, led by Rep. Carl Vinson
(D.-Ga.)., chairman of the House

Armed Services Committee, and Sen.
John MecClellan (D.-Ark.), chairman

Eungene Root, IAS president,

privileges of IAS members as

AIAA to Seek Government Contracts

Los Angeles—American Institute of Acronautics and Astronantics, to be formed
by the merger of the present American Rocket Society and Institute of the Aerospace
Sciences, will increasingly seek government contracts in various fields, according to

AIAA would be interested in abstracting current technical biterature, translating
foreign technical publications, studying the problem of technical information
exchange and perhaps managing a centralized interchange of technical information.

Root said such programs would not be intended to compete with industry or gov-
ernment agencies. The contracts are wanted as a means of solving AIAA financial
problems. Root said he had discussed these plans with 63 of the 105 corporate
members of the IAS and they had indicated their approval,

If the current merger attempt fails, Root added, neither the IAS nor the ARS can
afford to repeat the expenditure of time and money incurred in present efforts to
consolidate the two socicties. He made the statement in a “get out the vote” plea
to members of both societies during the annual summer mecting of the IAS here.
Members of the ARS were invited to attend the meeting and exvrcise most of the
15 a gesture of unity.

Early returns from an opinion poll of members of both socicties (AW June 18,
p. 28), indicate approval of the consolidation seems assured.  'With nearly 10% ol
the combined membership reporting, returns were running 975 in favor of the
merger. First retums were said to be well distributed geographically.

28

of the Senate Permanent Investigating
Subcommittee, with backing from the
General Accounting Ofhee. Theyv have
contended that hetitious cost targets
were set with the result that contractors
reaped  “windfall profts” by under-
running these targets (AW May 28, p.
36).

Thomas D. Morris, assistant sccre-
tarv of defense for installations and
logistics, expluned the department’s
present program of incentive contract-
il‘:g:

“In the ecarly development of new
weapons, only a fraction of the incen-
tive will hinge on cost. For example,
in a missile, performance factors—such
as range, pavload, accuracy, rLlnhﬂlh
—might constitute about one-half of
the meentive, and time of completion
another one-third. That portion of the
fee based on cost reduction would then
contribute only one-sixth. However,
bv the time development has reached
the stage of production for test, per-
formance and time might be expected
to control about half the fee, and costs
incurred the remaining  half.” Tlis
policy 15 now being apphed in con-
tract negotiations for the Air Force
624A ffnrn'u:rh Titan 3) program (see
P 35).

Courtney smd it will be no more
pussible to set realishic targets on per-
formance and time schedules for ad-
vanced projects than it has been to sct
realistic cost targets in the past.

Bendix Contract Details

Under the NASA contract with Ben-
dix, the company will receive A ﬁm‘n
fee amounting to approximately 3% of
the $10-million two-vear contract, or
$300,000. Bendix' performance will be
cvaluated every three months by a team
from NASA's Goddard Space Flight
Center, and the company will be chg-
ble for an additional proAt of up to
$50.000, or 7%, for the c}uurh:r.

The reason the Bendix fee 15 a com-
parativelv low 3% s because of the
strong  compehibion for the contract,
Brackett said, There were seven other
praposals, with Radio Corp. of America
running Bendix a close second, he said.
The contract will be effective Jan.
1963. Under Bendix’ existing contract
to operate the five stations, the proht
amounts to approximately 5%.

Brackett believes the company will
aim to reduce costs because its %
fee 15 fxed. and it would be rewarded
for economy under the ncentive fea-
ture of the contract.

Factors NASA will consider in evalu-
ating Bendix™ performance include:
¢ Personnel attrition. NASA considers
a high rate of turaover inefficient,
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¢ Logistics, such as keeping the stations
operational without lapses.

¢ Engineering improvements suggested
¢ General mission performance.,

e Cost record, as disclosed by audit,

Brackett said NASA mayv add new
criteria as it proceeds in monitoring the
Bendix operation.

Another NASA precedent  estab-
lished in the Bendix contmct is a
provision which will enable a smooth
transfer of Bendix personnel if NASA
awards the Mercury operation to an-
other contractor when the Bendix con-
tract expires. Under this provision, Ben-
dix has agreed to do such things as
transfer emplove fringe benefits to the
new company and release emploves
from contracts without penalty,

NASA also has the option to extend
Bendix contract on the same terms,

Nuclear Talk Aimed
At Citizens of NATO

Washington—Defense Secretarv Rob-
ert 5. McNamara's speech on the role
of nuclear weapons in the North At-
lantic Treaty Organization was inter-
preted here as a U, S, attempt to tell the
people of the NATO nations and
especially France—rather than their lead-
ers—that there can bhe onlv one indi-
visible nuclear deterrent in the Alliance.

In speaking at the Umversity of
Michigan June 16, McNamara smd:
“Limited nuclear capabilities, operating
independently, are dangerous, expen-
sive, prone to obsolescence and lacking
in credibilitv as a deterrent.  Clearly,
the United States nuclear contribution
to the M]ianr:t: 15 neither obsolete nor
disposable.” The Defense Sceretary had
given the same message last month,

McNamara confirmed a U.S. policy
that military targets take premdmm
over enemy cities by saving: “Principal
militarv objectives, in the event of a
nuclear war stemming from a major
attack on the f’hl]iante should be de-
struction of the enemv’s militarv forces,
not of his civilian population.”

Minuteman Elecironies

Los Angeles—USAF is evaluating in-
dustry proposals in a competition for
USAF/Boeing Wing 5 and follow-on
Minuteman ICBM ground electronic sys-
tem,

The system will evolve both cable and
radio techniques for data processing,
communications, and systems support
| required to monitor, control, and launch
the missile. Decision in the competition
is due next month.

Eleetrical connection between com-
trol center and missile in the frst four
programed Minuteman wings has been
by cable only

_.' £ __‘

He did not rule out attacking cities
under all circumstances, however. “The
very strength and nature of the Alliance
forces make it possible for us to retain,
even in the face of a massive surprise
attack, sufhicient reserve striking power
to -;h:strm an enemy society if dnven
to it,” he said.

In referring to a relatively weak na-
tional nuclear force, c}hvmush France,
he stated: “In the event of war, the
use of such a force against the cities of
a major nuclear power would be tan-
tamount to suicide, whereas 1ts em-
plovment against swnlﬁmmt military
targets would have a ncghglblﬂ effect
on the outcome of the conflict.”

The U.S. is as much concerned with
the portion of Soviet nuclear striking
power that can reach Western Europe
as with that part that also can reach
the Umited States, he said. “In short,
we have undertaken the nuclear defense
of NATO on a global basis,” he said.

MceNamara reiterated that the man
emphasis of the U.S. defense effort is
on the nuclear deterrrent, but that a
buildup of conventional forces 15 neces-
sarv to meet less than nuclear war
threats n  Europe and elsewhere.
Central control of a nuclear campaign
is mandatory, he said,

In Pans, French officials rebuffed re
newed U. 8. snggestions that it abandon
its efforts to hmld an independent nu-
clear missile and bomber force, but
indicated France may be willing to co-
ordinate its atomic posture  within
framework of the Western alliance,
either within or ontside basic structure
of NATO.

New attempts by Sceretary of State
Dean Rusk here last week to dissuade
France from its drive towards own nu-
clear defense force bv the mid-1960s
were flatly rebuffed by Foreign Minister
Maurice Couve de Murville,

Senate Talkers Delay
Comsat Bill Action

Washington—Long-promised  talka-
thon against Administration-sponsored
legislation setting up a privately-financed
corporation to develop a communica-
tions satellite svstem (AW Apr. 1, p.
20) got under way last week in the
Senate with the introduction of 23
amendments by nine Democratic sena-
tors.,

They are: Estes Kefauver (D.-Tenn.),
Albert Gore (D.-Tenn.), Wavne Morse
(D.-Ore.), Maurine Neuberger (D.-
Ore.), Ralph Yarborough (D.-Tex.),
Ouentin Burdick (D.-N. D.), Emest
Gruening (D.-Alaska), Joseph Clark
(D.-Pa.), and Russell Long (D.-La.).

Their master strategv is to delay a
vote on the legislation, already passed
bv the House, until the Senate adjourns
for elections.
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As there was little indication that
public interest in the ownership of a
communications satellite program was
being aroused, sponsors of the Adminis-
tration legislation were predicting that
the talkers would give up in another
weck or ten days.

Eight of the Senators favor govern-
ment ownership. Long has taken no
position on government versus private
ownership. He simply wants the satel-
lite system to be competitive with the
existing svstem of Amernican Telephone
& Telegraph Co. and other overseas
carriers. He 1s adamant m msisting that
ATE&ET will dominate the corporation
proposed in the Administration hill.

Long dominated the frst week of

the talkathon, contending that:
® AT&T is the only entity that “really”
wants legislation passed at this time.
Long and s eight colleagues argue
that it would be well to wait a vear
or btwo, until low-altitude random-orbit
satellites and high-altitude fxed-orbit
satellites have been developed and then
decide on the management for a svs-
tem. They have industrv support on
this from Radio Corp. of America and
Western Union Co.
o AT&T, after achieving dominance in
the proposed corporation, would com-
mit the U.S5. to the low-orbit svstem
because of its large investment in
ground facilities for the Telstar low-
orbit satellite. Long maimntained that all
indications now are that the high-alti-
tude system will be proved feasible and
will be far preferable technically and
economically,

Sen. John Q. Pastore (D.-R. L),
chairman of the Commerce Communi-
cations Subcommittee and floor man-
ager of the Administration measure, vig-
oronsly refuted Long’s contentions.

MMRBM Guidance

Los Angeles—Contract to study a
| backup inertial guidance system for the
mobile medium-range ballistic missile
| (MMRBM) may be awarded by July 3
to one of several bidders, believed to
inclnde Bell Aerosystems, Autonetics,

Nortronics, Bendix, Sperry, Intemational
| Business Machines and General Electric.

In addition, at least one of three con-
tractors studying a potential stellar-iner-
tial guidance system (STINGS), which
probably will employ a dual star tracker
(AW Dec. 25, p. 11), will be awarded a
contract, giving Air Force at least two |
enidance and control subsystem contrac-
tors during the MMRBM program deh-
nition phase.

General Precision is expected to get
the nod to continue the STINGS cffort.
The inertial guidance system may in-
corporate a gyro compass system to aid
in establishing inertial missile position for
the initial system.
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Tiros 5 Orbit Elliptical, But Photos Good

Washington — Thor-Delta velaele's
ninth consecutive successful launch last
week propelled the Tiros 5 weather
satellite into an elliptical orbit—a satis-
factory but not ideal station for moni-
toring the growth and track of tropical
storms.

Goal of Natiomal Aecronautics and
Space Administration was to inject the
cyvlindrical, 255-1b, satellite into a nearly
circular orbit about 350 stat, mi. above
the earth's surface. But because of o
malfunction i the rmadio command
suidance system carried by the vehicle's
sccond  stage, orbit actuallv  achieved
has an apogee of 604 stat. mi. and a
perigee of 367 stat, m.

Nevertheless, according to early re-
ports from the U.S, Weather Bureau,
television pictures transmitted by Tiros
5 probably will be u|ul1 in quality to
those relaved by Tiros 3 and 4 trom
similar orbits. Tiros 3 spotted Hurri-
cane Esther last summer two davs be-
fore aireraft would have detected the
storm’s position, Tiros 4 transmitted
about 30,000 usable pictures before
quality  became  unacceptable  last
month, 121 davs after launch.

NASA and Weather Bureau scien-
tists last week were predicting  that
Tiros 5 would have a useful camera
life of three to five months, If this
holds true, next launch in the series
will be attempted during the fourth
quarter of this vear, m order to keep
at least one active Tiros in orbit con-
tiuously.

According to the Weather Burecau,
precise r.|111|1h of pictures transmitted
by the satellite from altitudes near its

apogee cannot be determined for about
three weeks, However, because the area
of camera coverage increases with satel-
lite altitude, there undoubtedly will be
somewhat less detail in the photographs
than there would have been had Tiros
achieved its planned orbit,

Tiros 5 carries bwo cameras, the same
as did its predecessor.  With a capa-
bility for storing up to 521 successive
pictures on cach of two magnetic tape
recorders, the cameras on command
arc to photograph  both the iceberg
pattern in the Arctic and the Northern
Hemisphere's  hurricane and - tvphoon
spawning grounds.

!IIL]I]lrlhﬂl‘l of Tiros 5 is 55 dep.,
or exactly what was sought. This ﬁhtm]{]
prove 1quulrL to collect photographic
data on ice Aow conditions as far north
as the 65th parmallel, which touchces
northern Scandinavia, Iceland and Fair-
banks. Alaska.

Antarctic Inspection

With a period of 100.5 min., Tiros 5
should orbit the Northern Hemisphere
from June 19, its date of launch, until
June 29, then cirele over the southemrn
humap!urc for 38 davs, and swing
north again. In its southem orbit, the
satellite is expected to photograph the
fringes of the ice pack surrounding the
Antarctic continent.

IForecast orbital track will put Tiros
5 over the Northern Hemisphere hurri-
can belt during August and September,
the height of the storm season.

Because of the malfunction in the
Bell command gwidance system, the
Delta second stage engines could not

Mnckup Shnws SturLlfrer Design Detail

Mockup photo shows details of Lockheed C-141 design as construction work began recently
at Marietta, Ga. Flight station, abave, has ILI.I[I'H-'EI} simple instrument layout, with linear

readonts replacing conventional dial instruments in some cases.
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be shut down, and, as a result, they
continued to generate thrust until fuel
was exhausted. This gave the satellite
a slightly higher "-E]l'}f.lt‘l. than had been
intended, which pushed it into the
clliptical orbit. All Delta stages and
systems functioned satisfactorilv  with
this exception, NASA said.

A computer technique is beimng used
with Tiros 5 which results moan ability
to determine and predict up to three
weeks in advance where the satellite’s
fixed cameras will be pointed. This al-
lows pre-determimation of the part of
the earth to be photographed, and the
photographic angle when pictures are
taken.

The technique was developed jointly
by Dr. Joseph Siry of NASA's Goddard
Space Flight Center, who devised a
mathematical prediction formula, and
an International Business Machines
I"ederal Systems Division group, headed
by Robin Mowlem, which converted
the formula to instructions for an IBM
7090 computer.

Stored n the computer are mapping
and prediction instructions, earth mag:
netic and gravity fheld variables, and
satellite eddy currents. With this infor-
mation, the computer is fed satellite
orientation data obtained from horizon
scanners to make camera angle predic-
tions.

Because Tiros cameras operate on
command, meteorologists are able to
program cloud cover pictures when they
will be most useful by knowing the
camera angle. The camera 1]‘.1'3'1L can
be altered within limits by unﬂrgi;-'.ing
a magnetic coil wrapped around the
satellite  structure which develops a
torque.

The 7090 also computes Tiros orbital
elements and sun angle.

Tiros series satellites are built by
Radio Corp. of America under technical
direction furmished by NASA's God-
dard Space Flight Center.

Ryan VTOL Simulator
Will Cost $450,000

[Flight simulator for use in develop-
ment of General Electrie-Rvan VZ-11
fan-in- umg V/STOL. research aircraft
for Army is nearing completion at the
Ryan Acronautical  Co. plant in San
Diego,

A 6,000-sq. ft. Svstems Dynamics
and IrH‘;I]‘nuht‘mn1 Building will house the
instrumented  cockpit, hvdraulic and
control system mock-up and an analog
computer to supply the simulated sta-
bility and control characteristics. Cost
of the facility and its equipment s
$450,000. The simulator 15 to he m-
stalled in July.
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Europeans Plan 500 Launches
During Coming Eight-Year Period

By Cecil Brownlow

Paris—European Space Research Or-
ganization (ESRO), its convention for-
mally ratified by 10 nations, 15 planning
approximately 500 probes and satellite
launchings over a projected eight-vear
period hcgmnmg in 1963, with firings
of at least 10 sounding rockets.

Sounding rocket launchings to touch
off ESRO’s ambitious program are
looked upon as first step toward placing
Western Europe and United Kingdom
firmly within the realm of concrete
space research and probably will be
made from sites in Great Britain and
from Italy’s Texas Tower sites located
in the Indian Ocean off the coast of
Somalia.

Newly formed but long planned,

ESRO 1s expected to concentrate on
:EL\LIument of specific payload pack-
ages with the complementary Euro-
pean Launcher Development Organiza-
tion (ELDO) providing booster vehi-
cles for envisioned satellite probes.

Mations Committed

Scven nations have committed them-
selves to ELDO thus far (AW Apr. 23,
p. 29), six of them H-iéll:ll'ﬂri{”zﬁ of the
ESRO convention in Pans. A seventh
old member, Australia, 1s contributing
to the project primarily through pro-
jected use of its Woomera rocket mngc
for satellite launchings. ESRO mem-
bers and their relations to ELDO are:
¢ United Kingdom, FFrance, West Ger-
many, Italy, The Netherlands and Bel-
gium are ‘members of both orgianiza-
tions.
® Spain, Switzerland, Austria  and
Sweden were participants in original
ELDO discussions, but all four nations
subsequently  withdrew  from  that
AEENCY.

All nations participating in  both
ELDO and ESRO also are members of
North Atlantic Treatv Organization,
while four countries participating in
ESRO alone are outside NATO. In
addition to the present 10 signers of
the ESRO convention, Denmark and
Norway also are expected to participate
in the program. Both are NATO mem-
bers and both had participated in
original ELDQO discussions, Eut later
withdrew.

As the program now stands, the
ESRO budget over the eight-year pe-
nod is planned to be $300 million, with
three major contributors, Great Erlt'am
France and West Germany, providing
74.4% of the total. The remaining
25.6% will be divided among other
participating nations.

After its formal move forward n
1963, ESRO planned to accelerate to
about 40 space launch probes in 1964,
most of them in the sounding rocket
held, A series of satellite launchings in
connection with ELDO is scheduled to
get under way in 1967.

A French scientist who participated
in formation of ESRO said last weck
that, while the venture has no direct
connection with recent United Nations
sessions in Geneva proposing increased
mternational collaboration in space ven-
tures (sce p. 57), the organization ob-
viously will work closely with the U. N,
and with the Committee on Space Re-
search (Cospar). Major objectives, he
said, include meteorological and geo-
magnetic probes as well as launches
toward the vicinity of the moon and
studies of the solar system as a whole.

Director general of the new organiza-
tion is Prof. Pierre V. Auger, president
of France's National Center of Space
Research and his country’s representa-
tive at Geneva sessions of the technical
subcommittee of the U.N. Committee
on Peaceful Uses of Outer Space.

Envisioned satellite booster vehicles
for ESRO probes will be built nre:um-:l
ELDC(Ys de Havilland Blue Streak a
primary booster, a French second s!:agf.
and a West German third stage (AW
Apr. 9, p. 28).

’ﬂunuhiIL. a  growing non-proht
Furopean industry association, Euro-
space, with more than 50 active mem-
bers is gaiming momentum, with the
intention of placing Europe and Euro-
pean firms on a parity with U.S. and
Soviet efforts and capability over the
next decade.

Present objective, lcmrding to an as-
sociation statement, 1s to hrmg Europe
within 10 years to a technological level
cqual to I:}HIE'I‘ countries through origi-
nal solutions,” working where possible
with ESRO and ELDO as well as on
its own in areas of original research plan-
:I'Ill'lg,

A number of American companies,
including several large aircraft manufac-
turers, also have joined as associate
members of Eurospace, Active members
include awrcraft, Llcctrﬂnics chemical,
steel and machinery firms in Belgium,
France, Italy, The Netherlands, Switzer-
land, Unitui Kingdom and Germany.

Furospace, which hopes to avoid
duplication of effort among its members
and to take advantage of rescarch work
already done in the U. S, plans to act
as a clearing house for European space
work and arrange team proposals de-
signed to meet ESRO and ELDO ob-
jectives.

AVIATION WEEK and SPACE TECHNOLOGY, June 25, 1962

Advanced Syncom |

Washington—Hughes Aircraft Co. will
receive a contract for about $2.5 million
from National Aeronautics and Space
Administration to develop long lead-time
subsystems for an advanced synchronous
orbit communication satellite, a follow-on
to the 75-lb. Syncom which Hughes is |
now developing for NASA.

‘ The advanced Syncom, expected to
| launched into a synchronous equatorial

I simple spin stabilization technique in |

measure about 5 ft. in diameter and
weigh about 500 1b,, is intended to be

orbit using an Atlas-Agena vehicle. The
advanced Syncom will use a relatively

combination with counter-rotating an-
tenna beam to avoid the need for more
complex earth-oriented stabilization (AW
June 11, p. 88).

Bendix Corp. has received 52.2 mil-
lion of additional Army funds for con-
struction of three mobile ground stations
which will be used in NASA's initial

Syncom commumication satellite tests.

DOD to Study Shift
Of Contracting in U.S.

Washington—Study of implications
of the shift in geographic distribution
of defense contracts has been mmitiated
by the Defense Department.

Report released by Deputy Secretary
of Defense Roswell L. Gilpatric last
week revealed a heavy shift in produc-
tion and research and development
business from the upper midwest to the
southern tier of states, especially Cali-
fornia, from Fiscal 1951 to Fiscal 1961.
Gilpatric said the report was compiled
as a result of inquiries, many from
New York and mdwesterm congress-
men.

Dr. Robert F. Steadman, economic
adjustment adviser to the assistant
secretary of defense for installations
and logistics, will undertake the study,
which will consider the effect of the
shift on the national economy and in-
dividual communities, and whether the
nation’s research and development ca-
pacity is being fully utilized.

Califorma’s share of prime produc-
tion contract business rose from 13.6%
to 23.9% in the 10-year period. Biggest
loser was "'l.’.[n:hlg.m which dropped
from 9.5% to 2.7%. Other states 1.'.];‘;4:]1
gained are Massachusetts, from 2.8%
to 4.8%: Texas, from 3.2% to 5.1%:
and Colorado, from 0.2% to 2.2%.
Other losers were Indiana, from 4.5%
to 1.6%: Ilhnois, from 5.0% to 2.0%:
Ohio, from 6.3% to 4.5%; and Wis-
consin, from 2.0% to 1.0%.

In the area of research, development,
test and engineering, California led in
Fiscal 1961 with 41.3%. New York
followed with 12.2%.

31



- .... s ‘-‘::H-:'a::..

-|.

_l'_ﬂ._‘._ -l..--—-—_—l.

Pl;*rr,hlng missile h1l:tl_nr maoves to pr::-sr:lm:—h:d launch site durlng ﬁrmg demonstration. Lead vehicle carries missile bady on ercctor-lanncher,
Other vehicles carry the warhead and communications equipment. Demonstration took place at Orlando, Fla.

Pershing Firing Demonstration Shows Field Use

Army crew, above, mates warhead to missile, while other crewmen prepare missih: for
launch, Erection to Aring position takes about one minute.

signiﬁrs firing of missile. Operation took less than 15 nmun.
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Industry Study Outlines Measures
To Cut Cost of DOD Procurement

Washington—Defense  industry  last
week outlined its recommendations for
climing lfmg unnecessary costs in military
purchases in a detailed study submitted
to Secretarv of Defense Robert S Mc-
Namara.

General theme of the study, re-
guested by McNamara in March, 1961,
5 better use of the profit motive to
encourage  greater  etheiency, LB, V.
!Inggmﬁ |:-r|:m]u1t of the National Se.
curitv Industrial Assn. and executive
vice president of Westinghouse Electric
Corp., headed the task force which be-
gan 1ts w ork shortlv after an NSIA sym-
posinm on  cost reduction last June.
About 200 persons from 62 companies
were members of the 10 task groups
which conducted the study.

The study's kev recommendation i3
that incentive tvpe contracts be
exempted from renegotiation under the
Renegotiation Board’s exemption au-
t]mrlh If the Board does not agree to
use exemptions permitted in its regula-
tions, then the Defense Department
should recommend to Congress that the
Renegotiahion Act be amended to make
the exemptions mandatory,

Profit Limitations

In addition, the study said that the
profit-limiting-provisions of the Vinson-
Trammel Act and the Merchant Marine
Act be repealed or amended to exclude
meentive type contracts.

The ﬂt‘llt‘gnl‘ml‘lun Board recently
announced that it would be willing to
comsider exempting incentive tvpe con-
tracts (AW May 7, p. 25), but made
no firm commitment.

These specific means of making cost
reduction  efforts more Lﬁic‘hw WEre

submitted:
® Use more firm fixed-price contracts

and use them earlier in the procurement
cvele.

® Use incentive and penalty features
when cost-reimbursement or cost-rede-
terminable contracts are appropriate.

® Emphasize price analysis rather than
cost analysis in buving.

e [liminate mr:rldppmg and multiple
reviews of contractor and subcontractor
purchasing svstems, estimating systems,
simall business programs and other re-
lated items.

® Place techmnical and procurement
groups under a common leadership and
responsibility.

® kncourage alternative proposals which
ofter product-improvement and cost-re-
duction possibilitics,

® Reduce government control of defense
industry in order to permit the defense
program to bencht from the inherent

set of cost controls and incentives pro-
vided by the free enterprise system.

One major area studied was simplifi-
cation of specihcations. It was stated
that uncontrolled preparation, issuance
and interpretation of specifications has
led to duplication and misapplication
of effort.

Mixing of administrative data and
technical requirements within a single
specitheation may result in noncompara-
ble bids and inconsistent compliance
and performance, the studyv said.

Standardization Urged

There 15 also a lack of standardization
of numbering svstems, difficulty in iden-
tifving rLr:[nlri:lelt*-. and py Lll‘nldmﬂ' of
~.pf.L|ﬁL|’f::1m the study said. Docu-
ments are often hard to find and an
excessive amount of time is spent in
finding them, resulting in increased
costs Liml program delays.

The cure for this, NSIA savs, is the
establishment of one specification
authority at the Defense Department
level with full responsibility and capabil
ity for management of all technical
dncmmnh rLLihng to ;mmurr:mc'nt

The “program package™ concept re-
ceived strong endorsement as the kev
ﬂmr:rnmunuuhnrn tool in planning.

inituting and funding major weapon
svstems,

Programs should be classifed for
budget review as accelerated programs,
optimum programs or stretched pro-
grams. The fArst wounld cost more to
save time, the second would have the
time-cost relationship in balance and
the last would save money at the ex-
pense of time.

Feasibility Studies

Broad studies of technical, cost and
schedule feasibility for new weapon sys-
tems were endorsed. Bonus-penalty pro-
visions 1 contracts for research and de-
velopment should be considered as a
means of motivating industry, the study
recommended.

In order to arrive at reliable cost
eshimates, it was recommoended that
strict application of Armed Services Pro-
curement  Regulations (ASPR) b
pressed.  An improvement in efhcient
cost cstimating bv defense industrics
in the past vear was noted, At the same
time, the ASPR should be continuously
improved and changed to meet new
conditions,

Separate service regulations that re-
quire different ground rules should be
climmated, the study said.

Expense of preparing proposals was
singled out as needing corrective action.
Economical use of talent and time in
industry, throngh reducing the number
of proposals requested, was also recom-
mended.

Early Action Due on Renegotiation

Washington—Two-year extension of
the renegotiation law, without change,
was being rushed thrﬂnngh Congress last
week.

The House approved the extension
on a voice vote, after a few minutes of
debate, a few days after it was recom-
mended bv the House Ways and Means
Committee. No Senate opposition s
expected. Present law expires June 30,

Rep. Carl Vinson (D.-Ga.), chair-
man of the Armed Services Commit-
tee, expressed  disappointment  that
renegotiation 15 not to be made perma-
nent law, He told the House that re-
negotiabion 1s “salutary”™ because it pro-
vides for rec apture of uncmw_mnmlnl[,
profits and “preventative” because it
spurs determined efforts in contract ne-
gotiations to keep profits reasonable,

Rep. Wilbur Mills (D.-Ark.), chair-
man of the Ways and Means Commit-
tee, said his group favored short-term
extensions and penodic reviews of re-
negotiation by Congress because “the
committee is still deeply concerned with
the problem that rencgotiation is a
process which requires, to an unusual
extent, the exercise of judgment by men
where the hasic principles underlying
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the judgment cannot be clearly and
Hl{:mllﬂhh sct down as a matter of
law.” Mills said the committee did not
have time to consider adequately num-
crous TL':.HH'[]'I:'.IL'IT.I::L].TE[JI]H I:Hr ”“Endﬂ“.ﬂt'ﬂ-
which were submitted. No hearings
were held.

Aerospace Industries Assn., in a let-
ter, had urged the committee to end
renegotiation  because  “current  pro-
curement practices, together with the
income  tax  laws, adequately protect
against the receipt and retention of un-
conscionable prohts.”

AIA said that rencgotiation “is un-
wiscly and seniously hampering the ef-
forts of the Department of Defense to
lower the cost of national defense by
the broader use of incentive type con-
tracts. The harmful effect of renegotia-
tion . . . in this arca has been pub-
licly referred to by the Secretary of
Defense, .. .”

If the law is to be continued, AIA
recommended amendments that would
place the “burden of proof” of exces-
sive profits on the Renegotiation Board
and give contractors the right to appeal
renegotiation determinations decided by
the U. 8. Tax Court,
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Defense Denies Bid for NASA Programs

By George C. Wilson

Washington — Senate  Aeronautical
and Space Sciences Committee ap-
praved the National Aeronautics and
Space  Administration  Fiscal 1963
budget with minor changes after hear-
ings i which Defense Department lead-
ers said they had no intention of dupli-
cating or taking over NASA programs.

The committee added money to the
House-passed authorization bill, in ad-
dition to restoring manv of the cuts,
The major addition was $32 million to
enable the space agency to buy 14,5800
acres adjacent to its present holdings
at Cape Canaveral. Another $500,000
was added for testing high energy fuels,
such as boron and fluorine combina-
tions.

All told, the Senate space committee
authorized $3,820,515,250 for NASA
for Fiscal 1963, This is $33,239,250
more than the $3,787.276,000 NASA
originally requested and $78,353,250
more than the 55.742.162.000 the
House authorized (AW May 21, p. 38).
The authonization figure the House
and Senate finally agree upon will be
the maximum amount of monev that
can be appropriated to the space agency.
The legislation actually appro rllimg
the funds has not vet reached the floor
in either chamber,

The House reduced the NASA
budget requests by 5116 million. The
Senate committee restored $45,853,250
of the cut: 523,316,250 to the research
and development account and $22,557.-
000 to facilities construction, NASA
asked the Senate to restore all the cuts
except for 532 million of the 560,630,
000 the house slashed from the $79.5
million requested for the Nova launch
complex. NASA Administrator James
5. Webb said the agency would obtain
the $32 million for the Cape Canaveral
expansion from Nova funds,

Funds Restored

The Senate committee restored com-
pletely these House cuts in NASA re-
search and development account: Mer-
cury program, 51 wmilhon; scientific
satellites, %8,758,250. The Senate re-
stored $13,558,000 of the $23,555,000
sought for lunar and planctary explora-
tion, thus going along with the House
contention that the Prospector roving
lunar vehicle was not needed. It is un-
certain whether the Senate, in cutting
S10 million from the 510.4 million re-
quested for Prospector, intended to car-
mark the remaining $400,000 to start
the program.

Senate  restored completely  these
House cuts in NASA's facilities con-
struction account: Mississippi test facil-
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ity, 512 million; Advanced Saturn
launch complex, $3 million; facility
planning, $5 million; Far East data ac-
quisition station, $1,940,000; Johannes-
burg and Woomera deep space antenna
facilities, $597,000.

Language inserted by the House giv-
ing NASA jurisdiction over the land it
acquires was approved by the Senate
committee. Deputy Defense Secretary
Roswell L. Gilpatric, in private meet-
ings with congressional space leaders,
opposed this langnage, clairmmg it would
interfere with the Air Foree's “flexibil-
ity” as operator of the Atlantic Missile
Range (AW June 18§, p. 25),

Military Role

A substantial part of the aunthoriza-
tion IlﬂﬂI’IﬂF& was devoted to questions
on the Defense artment plans for
space programs {h‘l{; June l‘i p. 20),
Defense leaders said they were not em-
barking on operational military space
programs, but wanted to make sure the
technology was hcmg developed n case
a military space mussion arose. Thev
said they were relying primarily on
NASA to develop this technology.

Harold Brown, director of defense
research and engineering, said: “We
have no intention to pre-empt those
areas which are the proper pursnit of
NASA and, as a sign of this, their
planned effort for next vear in space is
very much larger than those within the
Df.partmcnt of Defense . . . At this
point in time, it is difficult 1:{} define
accurately the specific characteristics
that future military operational systems
of many kinds nug]‘lt to have. We must,
therefore, engage in a broad program
covering basic building blocks which
will develop technological capabilities
to meet many pmsxhﬁ: contingencies.
In this way, we will provide nceessary
insurance against military  surprise in
space by 1:hﬂn=:mg our knowledge on a
svstematic hasis so as to permit the
shortest possible time lag in undertak-
g full-scale development programs as

New NASA Official

Washington—Dr. George  Simpson,
head of the University of North Caro-
lima Sociology Department, is expected
to be appointed assistant director for
public affairs of the National Aeronan-
tics and Space Administration.

The 520,000 job has been held by Dr,
Hiden T. Cox for the past eight months.
It encompasses the ofhices of public in-
formation, educational programs and
services, scienbthe and technical infor-
mation and program development, Dr,
Simpson is expected to take over Sept. 1. |

specific needs are identified.”
Chairman Robert S. Kerr {D -Okla.)
said this “building block™ claim could
justify all kinds of military space pro-
grams. Brown replied that by using this
term “I did not mean to imply that it
was the responsibility of DOD to build
all or to carrv out the development of
all, or even most, of these building
blocks.” These were other points made
by Brown on military space programs:
® Dyna-Soar. He said this has been pre-
sented unpmpcrh n the past as an op-
erational system. “That has never been
accepted as the purpose by the DOD
and it is not now so accepted. What
was accepted as a program was a vehicle
which would serve to develop the tech-
nologies associated with manned space
Hight and with some particular applica-
tions—not uses—but some particular em-
phasis on things which might be im-
portant militarily later on, such as the
ability to de-orbit on short notice and
to land at a preselected point, or the
ability to take off or land in an all
weather environment—hoth of which
might be important militarilv. How-
ever, we have not supported specific
militarv uses for such a vehicle, be it
destructive of other vehicles, be it main-
tenance and repair of satellites or what-
ever, because it is not possible to lay
down military needs which would be
fulhlled in an obviously useful way by
such a vehicle.”
® Manned space flight. "In the past,
and again now, | have expressed my
own doubts that manned military space
vehicles will be a requirement. But
they may be. If in the foture they may
be, we want the countrv to have the
technology developed which would en-
able us to move rapidly to take ad-
vantage of that or to make proper
defense. It is not necessarv for the
DOD to develop all this l'EEhﬂ:Ilng\*
NASA can dr.n:-Inp much of it or cven
most of it.
“There is no definable need at this
time, or military requirement at this
time™ for a mannnd military space pro-
gram, he said. “If cight vears from
now, or five years from now, it develops
there are military operations in space,
or if military operations in space are
torced upon us, we don’t want to he
caught at that time with a program
that takes hAve vears to develop the
technology. So we want to now develop
some of the technology. We don't have
plans for military svstems to be made
nui' of this. But we do want to :lf:u.*lnp
the technology as best we can now.
Asked why it would not be more
efficient to let NASA develop the tvpe
of technology which will be gained
from such manned space flight pro-
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‘ Tiﬁm -3 S-tage I

Acrojet-General Corp. has begun ne-
gotiations with Air Force for develop-
ment of thrust chambers for the Titan 3
transtage (4th stage) positioned above ve-
hicle's Titan 2 core. No contract will he
awarded until Titan 3 development pro-
gram has received fnal approval from
\ Department of Defense, Martin Mari- |

etta Corp. is scheduled to act as overall |
integration contractor for the Titan 3
vehicle—=two 120in.-dia, solid rockets
strapped to Titan 2 cone topped by the
transtage—including  aerospace  ground

equipment,

grams as Dvna-Soar, Brown said:

“There is no civihan program which
has as its aim the controlled re-entry
which would allow one to de-orbit and
reach an airheld several thousand miles
from where the vehicle happened to be
while it was in orbit.” He described
the Dyna-Soar program as “good m-
surance’”’ for such a capability. "We
are not ﬂttmlpl‘ing nor do we have
any intention or anv reason to com-
pete or duplicate the large varietv of
orbital missions which are pqumd 1s
part of the national space program by
NASA,” he said.

e Space rendezvous techmiques. It 15
clear that if there is a satellite up
there, vou mav want to rendezvous
with it with an unmanned satellite,
take pictures of it, examine it, see what
it is up to . . . When it comes to
manned orbital systems for rendezvous,
it 1s not at all clear that there is a
military need. Neither is there a mili-
tarv program for manned orbital ren-
dezvous. We arc cooperating  with
NASA in their Gemini program.
Brown did not mention projected Air
Force studies for manned satellite svs-
tems (AW June 4, p. 34).

e Solid rocket dﬂvﬂ%jﬂpll‘l{':ﬂt In contrast
to Air Force contentions that the mili-
tary should place more emphasis on the
development of large solid rockets,
Br::-wn said that 260-in. solid rockets
“are so large that thev can't be trans-
ported by rail, They have to be powered
n plar:t:- That doesn’t make a terribly
attractive military svstem because it is
pretty immobile and unwieldy . . . The
bigger they get, the more difficult it
15 to use them on short notice and at
an arbitrary place . . . Certainly we are
not spending as much money as we
could if our purpose was to develop
large solid rockets or still larger soli d
boosters as fast as we could . But
the need has not been clearly mpresscd
so far.”

However, he said Defense “still plans
advanced technology efforts  toward
very large solid rockets” in case actual
development of them is needed some
time in the future.

In a related development, President
Kennedy, at his news conference June
14, said that in the national space pro-
gram, “the military have an important
and significant role, though the primary
rn:=.|:-n115|h:hh is held by NASA, and it
i5 pntmnh cace, and I think the
proportion that mix should con-
tinue.”

He said “The American people have
supported the effort in space, realizing
its significance, and also that it involves
a great many possibilities in the future
which are still almost unknown to us
and just coming over the horizon, As
far as where we are, T don’t think that
the United States is Arst vet in space,
but I think a major effort is being
made which will produce important re-
sults in the coming months and vears.’

News Digest

Management and union officials of
Republic Aviation Corp. are awaiting
notice from the National Mediation
Board on resumption of negotiations
for a new contract for 9,000 of the
company’s 15,000 employes. Striking
workers have returned to their jobs un-
der an 50-day injunction granted by a
federal court.

Lt. Gen. H. M. Estes, deputy com-
mander AFSC for aerospace systems, is
scheduled to  assume command  of
AFSC’s Space Svstems Div., a post for-
merly held by Maj. Gen. O. ]. Ritland,
now deputy to Commander AFSC for
Manned Space Flight. Viece Com-
manders under Gen, Estes in SSD will
be Maj. Gen. R. E. Greer, vice com-
mander for technical programs, and
Brig. Gen. H. M. Powell, vice com-
mander for support functions. In ad-
dition to his position as commander of
SSD, Gen. Estes also will continue as
deputv commander AFSC,

Thailand Police Department has or-
dered two Sikorsky S-62A single-tur-
bine, amphibious helicopters, one for
carrving government leaders and visit-
ing dignitaries, the other for air rescue
and border patrol operations.

George F. Metcalf, General Electric
regional vice president for defense ac-
tivikies since 1958, has been named
vice Eresiduut—c‘ngintcring of the Mar-
tin Co., Baltimore, Md. Metcalf 1s
chairman of Aecrospace Industries
Assn.’s missile and space council and
a trustee of the National Security In-
dustrial Assn. He succeeds Dr, Albert
C. Hall, who was appointed last Jan-
uary as general manager of Martin’s

Spm:c Systems Div., Middle River, Md.
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North American Aviation, Inc., has
established a Basic Science Center with
temporary quarters in Canoga Park,
Cahf. The center, organized as a divi-
sion of NAA, is directed by Dr. Howard
Reiss. Rescarchers will concentrate on
helping create the science the company
will utilize in development work.

Thomas B, McFadden, vice president
and national sales manager of National
Broadcasting Company television net-
work, will join TWA in mid-July as
vice president of marketing. The posi-
tion 1s a new one within TWA, replac-
ing the now abolished title of vice
president and general sales manager,
formerlv held by L. P. Marechal.
Marechal resigned former position ear-
lier this month, but continues with
TWA as a vice president. McFadden,
who has been with NBC 28 vears, will
head TWA's svstem sales force and
mitiate new market expansion activities.

Gerald ]J. Lynch has been elected
president and member of the board of
directors of Menasco Manufacturing
Co. Lwnch recently resigned as vice
president and general manager of the
Ford Motor Co. Aeronutronic Division,
He has been given a hve-vear contract
by Menasco and is E:i:p::c:tt:n:] to manage
a program of expansion of company
product lines in the aerospace industry.

Four Lockheed F-104F two-place
Starfighter trainers of the West Ger-
man air force collided during a forma-
tion exercise last week, killing all four
pilots, one an American. Accident took
place during preparations for an air
show at ceremonies marking activation
of the first West German F-104F wing
at Noervenich Air Base near Cologne.

New altitude record in excess of 250.-

000 ft. was reached by Air Force Maj.
Robert M. White in the No. 3 KIF
June 21. Exact altitude was not im-
mediately known, pending reduction of
the recorded data. White also pushed
the X-15 to a speed of 3,682 mph. or
Mach 4.99 dunng the nght [t was
his second flight in the No. 3 aircraft
which is equlppﬂd with an adaptive
flight control system,

Ramo-Wooldridge Div. of Thompson
Ramo Wooldridge, Inc., will conduct
a 12-month study of command and con-
trol of limited war forces for USAF's
Electronic Svstems Division under a
$225,000 contract, The company will
be assisted in the studv by United Air-

craft, Airborne Instrument Laboratory
and Adlr:r Electronics.

First Vickers VC.10 four-jet trans-
port is scheduled to make its first flight
this week from Vickers-Armstrongs
Weybridge plant.
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AIR TRANSPORT

Aeroflot’s African Gains Stir U.S. Action

Soviet plans for South American, Cuban route spur
high-level program to expand U. S. airline influence,

By L. L. Doty

Washington—5teady expansion of Russian air routes throughout Africa,
mcluding plans to extend Aeroflot services from that continent to South
America Jnd bevond to Cuba, has forced the State Department to expedite
development of a irm U.S. air transport policy that will help combat the

Soviet threat in Africa.

For at least six months, State Department ofhcials have been trying to
formulate a plan that would give the U.S. a prominent role in the ev ﬂluhnn
of an Africa airline system, currently a hodgepodge resulting from the transi-
tion from colonialism to nationalism. In recent weeks, a promising formula,
while not yet a irm policy, has emerged that may give the U, S, the foothold
it now lacks in many areas of African airline affairs,

There 15 little support here for a
policy that would commit the U.S.
to creating an airline svstem through-
out Africa that would match or com-
pete with the Russian route program.

Rather, the feeling 15 strong that
more 15 to be gained by encouraging
the Africans to establish and operate
their own airline system with U, 5.
financial and technical support. To fol-
low the Russian program would be
to compete directly with the African
nations, a situation which would only

ultimately result in economic and politi-
cal friction.

U.S. policy on African airline opera-
tions now appears to be moving in this
direction:
¢ U.S. funds should be provided for
airport  and  airways  development
throughout the African airline complex,
e Technical assistance programs should
be adopted to encourage internal air-
line operations on both domestic routes
and regional or intra-African  routes.

temperatures of supersonic flight,

contract for wing aerodynamic studies,

e North American Aviation, Los Angeles, Calif., was awarded three contracts totalling
$306,891 to study various structures under supersonic flight conditions. Primary
arcas of exploration here concern studies and analysis of structural stiffness and weight,
wing panel flutter problems and landing gear impact loads.

e Shell Development Co., of Emeryville, Calif., was awarded a 589,947 contruct
and the Westinghouse Corp., of Pittsburgh, Pa., was awarded an 583,424 contract
to study resin adhesives for use in radomes and radio antenna housings.

® National Engineering Science Co., Pasadena, Calif., received a 565,155 contract
to develop an effective fire extinguishing agent.

¢ Boeing Co., Wichita, Kan., received a 536,534 contract to study transparent inter-

layer materials for windshield use.

® The Sperry Rand Corp., Phoenix, Ariz, was awarded a 531,050 contract for
instrumentation displays in the supersonic transport cockpit.
® Lear, Inc., Grand Rapids, Mich., won a $14,000 contract to study experimental

flight controls.

New Supersonic Transport Study Awards

Washington—Federal Aviation Agency has awarded 12 new contracts totalling
| 51,685,552 for supersonic transport research. Under its current $11-million budget
for the research (AW May 28, p. 28), the agency announced these awards:

e Pratt & Whitney Aircraft, a division of United Aircraft Corp., East Harttord,
Conn., was awarded 5772,600 for propulsion research, anticipating future contracts
totalling $2,105,000. Previous engine study contracts have been let to General
Flectric and Curtiss-Wnight, under contracts expected to total 53.5 mullion.

e Bell Aerosystems Corp., Niagara Falls, N.Y., received a 5145451 contract to
study the stress and strain imposed on airframe materials under the expected high

® Massachusetts Institute of Technology, Cambridge, Mass., received a 5140,500
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Planning calls for inclusion of helicop-
ter services as well as ixed-wing,

e U. S, international flag carriers should
serve major ports of entry on the Afn-
can continent, connecting with regional
routes operated by African national fag
Carrers. Lngn’rlr.ﬁ should be phnn{'d
to keep the number of these ports of
entrv at a mimimum,

The African problem has been ear-
marked as a special project in the study
now being conducted bv the White
House (. 'ﬂ.‘l. June 18, p. 39), The deep
concern State Dept. fLLh on the African
issue 1s underscored by the fact that
Joseph H. [Fitzgerald has taken leave
from the presidency of Ozark Air Lines
to serve as a consultant to both the
State Dept. and the White House study
gronp.,

While the Russians have not been
notably successful in selling their air-
craft to African nations, nor in the
establishment of technical aid projects,
they have made impressive gains in
developing air routes for the state-owned
airhine, Aeroflot.

Entry corndor to Africa 15 Hmmgh
the satellite countries of eastern If urope
with Tirana, Albania serving as a main
gateway to Cairo. These are the prin-
mrﬂ] routes that Aeroflot plans to aper-
ate mn its African services:
® Moscow through Tirana, Cairo and
the Sudan Republic to Madagascar (the
Malagasy Republic). Service is  cur-
rently np{,mtcd between Moscow and
Cairo and proving flights are now be-
mg conducted between Moscow and
Khartoum, capital of Sudan.

e Fast-west route that would traversc
most of Arab North Africa, connect
with the north-south route at Khar-
toum, and terminate on the Arabian
peninsula, Bilaterals for many portions
of this route have not vet been nego-
trated.

¢ West coast route. On June 18, a
Soviet delegation left Moscow to com-
plete final plans for this route with
visits to governments at Rabat, Mo-
rocco; Conakry, Guinea; Accra, Ghana;
and Bomako, Mali. The delegation was
headed by Aeroflot Deputy Chief V.
Bashkirov. Agreements for direct fights
between Moscow and Accra and Mos-
cow and Bomako already have been
signed, Ghana Airways and Air Mali
H‘l. the Russian-built 11-18 turboprop
transports, and when Air Mali begins
service to Moscow, the aircraft will be
flown by Soviet crews. Czechoslovakian
pilots and technicians are also working
for African carriers. Czechoslovak Air-
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Final Configuration Boeing 727 Mockup Takes Shape

Class 3 manufacturing and development mockup of the Boeing 727 three-engine turbojet transport shows what is virtually the final con-
figuration of the aircraft. Metal is being cut on the number one aircraft at the Renton, Wash., factory of Boeing.

lines already is operating a route down
the west coast of Africa from Pr raguL
to Conakry.

e Accra-Rio de Janeiro, Last month a
36-man Russian trade delegation flew
the route on a special mission to Rio,
presumably as a prelude to opening
negotiations on a South Atlantic route
to Brazil. Brazil recently  denounced
its  bilateral agreements  with  The
Netherlands and the three Scandina-
vian nations because of the Eulure of
these countries to purchase coffee from
Brazil.

e South America-Cuba. Soviet plans to
negohate for this route are shll vague
and a final decision undoubtedly |1mf'1.L-
on the extent to which anti- Cﬂ’i’tm
forces in South Amernca influence the
political atmosphere. Such a route
would give Aeroflot an important entry
into the Western Hemisphere by link-
mg with Czechoslovak Airlines” middle
Atlantic route between Prague and
Havana. As part of this picture, the
Cuban government is reportedly plan-
ning to ban Pan American, Delta and
Iberia Airlines of Spain from serving
Cuba,

The greatest Soviet aircraft sales ¢f-
fort outside the Communist bloc has
been directed at the African continent.
However, of the same 320 aircraft oper
ated by an estimated 30 African na-
tional airhines, about 200 are U, S.-built,
100 were manufactured m Waestern
Europe and Great Britain and onlv 20
are Russian-bwlt.

The only countries where Russians
have made substantial sales are in
CGhana, Cuinea and Mali, Chana oper-
ates eight 11-15 and several An-12 turbo-
prop transports and Guinea has
purchased two I1-18s and several Czech-
built 1l-14 piston-engine transports for
Air Guinea. Air Mahi operates four
Il-15s and a few smaller Russian aircraft

meluding simgle-engine An-2s and heli-
copters, Latest figures show that Russi
has sold a total of 40 11-18s abroad.

Reports that Ghana s disenchanted
with the T1-18 because of high mainte-
nance and operating costs (AW June
4, p. 25} are staunchly denmied bv the
Reds. Reecentlv, a Soviet ofhaal stated
that “there has not been a single break-
down of anv of the 11-18s H]:H.rlhnﬂ' In
Ghana. That cannot be said of the
Britannia planes, on which engine trou-
blc 15 frequent.

In fact, a Soviet-built An-12 cargo
|:rhn-; had to carrv Britannia engines to
London for repairs.”

The Russian confidence in the I1-18
15 shghtly undermined by reports of
Flast Eﬂrmm Lufthansa’s experience
with the aircraft. Maintenance inspec-
tion periods on the 11-18's Ivchenko
turboprop engines have not increased
noticeablv since the aircraft were hrst
mtroduced into service several VEATs ago,
according to Fast German sources.

The Russians have succeeded in ex-
panding Acroflot routes throughout Af-
rica, hrth duc to the application of
the rm:pr::uh principle: each country
which opens its airports to Aeroflot is
granted authornty to serve Moscow in
return. Were the U. S, to adopt such a
policy, U. S, gatewavs would be flooded

Egyptian Bilateral

Washington—An Egyptian delegation
arrived here last week to open talks with
the U. 5. on an amended bilateral agree-
ment, Egypt's goal: an around-the-world
route through the U.S., a request the
U. 8. is expected to resist. Egyvpt prob-
ably will be granted a Cairo-New York
rounte and was expected to base its re-
quest for beyvond rights on the principle
of reciprocity. |
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with service from aspiring voung Afri-
can nations,

Meanwhile, the airline route structure
of Africa remams inoa state of flux,
complicated by the desire of new na-
tions to create carriers not necessarily
to provide badlv-needed domestic serv-
ice, but to carrv the national flag over
foreign routes.

The Congo Republic  immediately
organized Air Congo after winning its
independence from Belgium, and was
able to begin service between Elizabeth-
ville and Leopoldville on condition that
the carnier’s aircraft did not carry troops
between the two points.

The Congo Republie, however, still
has a vested interest in the Belgium
airline, Sabena, since the government
has a 25% ownership in that carrier—
an interest it inherited with its inde-
Fr:ndum:{r. Thus the Congolese are
aced with a certain amount of ambiva-
lence: they are eager to expand their
own flag carner but do not wish to
destroy anyv economic benefits they may
derive from a Sabena operation in
Africa,

To strengthen their positions cco-
nomically, many African carriers are
forming pools, Air Congo joined forces
with Nigerian Airways and East African
Airways, and 11 other nations have
formed a single carrier, Air Afrique,
Further pooling or consolidation of air
carriers can be expected as the economic
facts of airline operations become more
Apparent.

Nevertheless, many Afnican nations
are expected to continue attempts to
provide their own air services, Some
have been largely successful, notably
Ethiopian Airlines—which is operating
under a technical assistance agreement
with TWA—as well as carriers operating
in southern Africa and United Arab Air-
lines of Egvpt.
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Traffic Spurts on North Atlantic Routes

By James R. Ashlock

New York—Transatlantic passenger
volumes have shown a sharp increase
since Apr. 1, and airline trafhic officials
are df:huting whether the new [ATA
group fares are a key factor hehind the
uptum.

Preliminary figures for June indicate
a continuance l’gtlm favorable trend re-
corded in April and Mayv. The two
months prior to June 1 saw 176,152
castbound transatlantic travelers, 36,836
more than in the comparable period of
1961. Westhound traffic also was 1m-
proved with 160,796 crossings, 36,507
more than in the same two months last
vear.

Load factors still are unsatisfactorv
from the individual carnier’s standpoint,
although preliminary figures compiled
by some airlines indicate weekly load
factor : averages approaching 70% . This
reflects the increase in capacity, which
in April rose to 141,567 seats on east-
bound schedules, 14,027 more than m
the same month a vear ago. Since April,
available seat miles have increased even
more as carriers reached summer sched-
ule frequency peaks.

Passenger volume increases as re-
]:rm'tf.d by individual airlines vary from
3-10%:

e Pan American which increased weekly
transatlantic round-trip frequencies to
92 this year compared with 79 in 1961,
reports passenger volumes up 5%.

o TWA, with its frequency mt:re:lt.t:d to
46 weekly round-trips as against 40 last
vear, savs eastbound loads rose 27% be-
tween &pnl 29 and June 9, with load
factor up 3.9%.

e Lufthansa had a 309 passenger vol-
ume increase in May, and says the risc
has moved it from sixth to ffth place in
total passengers carried.

e Scandinavian Airlines System reports
castbound bookings up 10% from New
York and 5% on polar routes,

e Swissair, which shifted two of its 16
weekly UL S, schedules from New York
to Chicago this year, says passenger
volumes are up between 10-15%, which
Swissair admits is less than it antic-
pated for the scason.

e Sabena said that business from Mav |
has improved 26% compared with the
same period of last vear. It attributes
risc to renewed American interest in
Belgium, evidenced by reports from
U. 5. passport offices,

Pan Am and TWA hoth claim their
bookings would be much better except
for the widely publicized strike threat
from flight engincers in recent weeks.

Carrier opinion differs on the cffec
tiveness of the group fares in generating
new busimess. Both Pan Am and TWA
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speak favorably of the fares, although
hoth would have preferred carlier ap-
proval of them by Lnth IATA and the
CAB.

“We teel the group fares, had thev
been approved earlier, would have gen-
crated some 25,000 new passengers this
vear,  a Pan Am ofhcial sad. "We'll
have to hustle to attain that hgurc
now.”

TWA estimates that approximately
one-third of its June and July advance
bookings are group fares. On the other
hand, several foreign carriers term the
fares marginal or sav it’s too early to tell
so far as new business is concerned,
Fven so, foreign carrier spokesmen sav
the group fares are due full support and
backing as a potential means of broad-
ening the market.

Fieonomie conditions are a favored
talking point among carriers in discuss-
mg improved transatlantic situation,

“The economic downturn m 1960 1s
now viewed as a prime caunse of the drop
n tr'ncl to Europe last vear,” said one
official, “but when the economy began
improving in the latter months of l%l
people’s conhdence apparently returned.
and they began planning the trips they
aTe ﬂng now."”

There's also the feeling that, in spite
of the May stock market fluctuations,
the public feels enough confidence in
economic conditions to imvest m travel,
The majority of carriers insist there is
no measurable effect on travel as a re-
sult of the market drop. However, sev-
cral airline ofhcials feel that any adverse
affect will prebably not be felt until late
June or carly July.

“We think a ][H: of people who had
trips planned for later in the season are
probably watching the market right
now, waiting to see if their paper losses
will be recovered,” one “i}jﬂLLH]l'I]l'l said.
“Whether they cancel their trips will
probably depend on the wayv their stocks

Ll
go.
Carrier opinion sees the gnmmg

ecomomy of Furope, coupled with e
forts of the U.S. Travel Agency, as a
big factor in the nse of westbound pas-
Lngr:r volumes, In May, for example,
westbound  passengers totaled 87,514,
compared with 69,520 the same month
last vear. An official of one U.S. cr-
rier said 12-14% of this westbound in-
crease is being carried bv the foreign
airlines. But the U, 5. airlines are ap-
parently benchiting as well, evidenced
by TWA's 32.2% increase in west-
bound volumes between Apr. 29 and
June 9.

The increased share of westhound
business going to the foreign carriers
has, in the opinion of airline spokes-
men, brought two significant changes:

¢ It has tended to ease foreign carrier
criticism of the U.S. promotion that
encourages Americans to fly U.S. Hag
CATTICTS.

e It has brought strong foreign carner
backing of the U.S. Travel Agency's
activities abroad.

Both Pan Am and TWA are well
aware that the foreign flag carriers are
cashing in on U.S. expenditures over-
seas promoting travel to this country.
Even so, both strongly urge more ag-
gressive “Visit U.§.A.” efforts, Pan
Am alone having spent 54,000,000 in
such promotion Eﬂl’ year,

All the carriers apparently agree that,
like the group fares, the "Visit U.S. A"
program is a justified endeavor,

“Even though the potential of the
campaign has not been realized vet, if
can, if promoted properly, bring about
an expansion of the market,” one offi-
cial saud.

Another factor widely credited for
passenger increase this year is the
imtensified advertisimg and sales pro-
motion programs by all carners, An-
line spokesmen admit this has resulted
from the growing competitive condi-
Tiﬂl‘l‘: on the North Atlantic.

“Every airling fAving between the
U.S. and Europe has new Jeks which
it is advertising like mad,” said one
airline  marketing ofhcial. “In maga-
zines, newspapers, and on radio and
television, people are being pounded
with the idea of taking a trip to
Jurope.”

Although more people are deciding
to travel abroad, many airline sources
feel that the public is either growing
more spontaneous, or it is becoming
increasingly aware of the great capacity
available, Whatever the reason, people
are reserving space at later dates than
ever before. This is creating a real
problem in airlines’ compiling their
forecasts on the basis of advance book-
ings. An official of one major carrier
said there had been a high level recom-
mendation in his company to throw
out advance bookings as a forecast
formula.

“It 1s0't so much a problem with
weekend flights, when we're generally
booked up,” one foreign carrier spokes-
man said. “But so far as weekday fore-
casts are concerned, we just don't have
an accurate barometer anymore.”

Nor are the late bookings restricted
to business travel, even though this
category of transatlantic travel is deh-
nitely up this vear.

“The big export drive has certainly
increased our volume of business travel
to Europe,” a Pan Am executive said.

“But the majority of these late book-

ings are pleasure travelers.”
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DIVERGENCE OF UNITED FLIGHT 826 from reported flight path is shown in red—the flight path computed from the aircraft's fight
recorder. Times along routes show positions of the United and TWA fights as they converged, Collision point was computed to be 6,555
ft. northwest of the center of Miller Army Air Field, United flight was to hold at the Preston intersection.

Pilot Error Cited in United-TW A Collision

By David H. Hoffman

Washington—Pilot error, not the air
trafhc control svstem, was responsible
for history’s worst air disaster, the mid-
air collision of a United DC-8 and a
TWA Constellation over Staten Island,
N.Y., on Dec. 16, 1960, according to
a Civil Aeronautics Board finding re-
leased last week.

While United still had the report
“under studv” late last week, reaction
from the pilots’ union was quick and
bitter. Finding fault with most conclu-
sions drawn by CAB from facts brought
forth in the investigation, airline cap-
tains promptly began debating how to
accomplish a common goal: persuade
the Board to reverse or modify its first
position.

Probable cause of the tragedy, the
Board said, was that “United Flight
826 proceeded beyond its clearance
limit and the confines of the mrspace
allocated to the fight by air traffic con-
trol.” The United jet had overshot the
fix at which it was to hold by 11 mi.
when the collision occurred. All 128
on board the two aircraft and six per-
sons on the ground died in the accident.

FAA Absolved

In eftect, the CAB report absolved
the Federal Awiation Agency from
blame¢ by holding that the United
pilots, not radar controllers on the
ground, were responsible for navigating
the DC-8 just prior to the collision, The
Board noted that under FAA rules,
when radar is used to separate traffic,
aircraft are to be kept at least 3 mi.
apart.

But CAB did not answer one signi-

ficant question raised by United and the
Air Line Pilots Assn, during public
hearings here and in New York: How
can ATC guarantee a 3 mi. separation
to an aircraft without keeping it under
contimuous radar surveillance?

When the United pilots were told
“radar service is terminated” by New
York center, they already were well be-
vond Preston—the fix formed by the in-
tersection of two VOR radials at which
the flight had been instructed to hold.
The CAB report shed little light on
why ATC personnel failed to observe
the jet's blip as it passed Preston at an
excessivelv high groundspeed of about

440 kt. (AW Jan. 16, 1961, p. 38).

Agency Rule

But an FAA rule that acquits ATC
of responsibility for what m iglﬂ happen
when pilots fail to respond to “the
measures taken to control them" was
cited by the Board in its report.

Capt. E. ]. Bechtold, ALPA regional
safety chairman, r:hal]cngt,d the report
as being riddled with faulty logic and
served notice that the pilots would pe-
tition CAB for a thorough review. The
foundation for the Board's finding,
Bechtold said, is an “assumption of
FAA infalibility that borders on the
reprehensible.” In addition, there was
not a single mention of spurious air-
borne instrument signals despite the
testimony of expert witnesses that such
could have been received by the DC-8
pilots, he said.

ATC had given United's Flight 826
a short-cut clearance to the Preston fix,
one that reduced the time nceded by
the DC-8 pilots to prepare for their
hold. From this point on, according to
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CAB, operational problems that culmi-
nated in the accident began to mount
i the cockpit.

One of the two VOR receivers on
board the jet was presumed to have
failed, Although the pilots informed
their company of the malfunction, no
one relayed the message to 'AA and the
flight was not given special considera-
tion, About 7 min, before the collision,
the jet still was at 20,000 ft. and indicat-
ing more than 450 kt. with the pilots
promising an all-out effort to reach
5,000 ft, before Preston.

To explain why the veteran United
crew, navigating mlth by instruments,
overflew Preston and entered the con-
gested area around New York’s La
Guardia  Airport, CAB outlined this
theory:

When the new clearance was given
the flight—to pmcmd via a more direct
route tn Preston—"the crew apparently
made no notation of the shortened time
and distance,” CAB said. This the
Board described as a “primary error,”
as the distance between Preston and the
VOR anchoring the airway leading to it
was 19 mi. while the distance between
Preston and the point at which the jet
intersected this airway was only 8 mi.

Rapid Maneuvering

“It 15 logical, in view of the rapidity
with which the flight was being maneu-
vered, to assume that the time and dis-
tance from the intersection of Victor
30 and Victor 123 (the short-cut) to
Preston was not corrected from the
original time and distance associated
with the Robbinsville/Preston clearance
(the onginal routing),” CAB said.

If this more leisurcly time and dis-
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tance was embedded in the pilots’
minds, it would explain the jet's last
known radio call-"approaching Preston
at 5,000"—which came after the flight
actually had passed its clearance limit,
Additional evidence pointing toward
this conclusion was induced circumstan-
tiallv by the Board. [t was premised on
the 1:1;[{:»1:*. using their No. 1 ADF (au-
tnmatic direction finder) as a substitute
for the inoperative VOR.

With this ADF tuned to the Tow-
frequency beacon on the ship stationed
at Scotland, a fx east of Preston, the
two pilots could have confused the ADF
display with the VOR display to which
they were accustomed. Tf this happened,
the ADF pointer would have indicated
about 153 deg. when the collision oc-
curred,  Such a reading, had it been
furnished by the moperative VOR,
wonld have told the pilot that Preston
was still in front of him,

According to CAB, this was the logi-
cal way the DC-8's radios would have
been tuned by the copilot on the cap-
tam's command as the jet neared Pres-
ton. The Board took note of the fact
that New York area charts then in use
did not portray the bearing from Scot-
land to Preston. But it said that “bv
inspection a very close approximation of
the correct hr.ﬂrmg could be obtained.”

The assertion of the New York cen-
ter radar controller who last talked wiath
the United pilot that he had scen the
jet’s blip 1 to 3 mi. south of Preston
when the flight reported out of 6,000
ft., was termed “inconsistent with the

facts” by CAB. The Board also claimed
that the Hfight was being afforded
non-radar separation and that it had
overshot Preston by 8 to 9 mi. when
radar service was ended.  Although the
Board found no fault with the ATC
svstem, which FAA has held responsible
for a mounting number of near colli-
sions (AW May 21, p. 52), it listed
these preventive actions taken by the
agency since the accident:

2 IESI]:HIEE of a rule that requires pal{:tf.
to report in-flight malfunctions of navi-
gation or communication equpment.

* Adoption of a timetable calling for
distance measuring equipment (DME)
on all turbine- pmmn:d equipment by
Jan. 1, 1963, and on all others over
12,500 1b. a vear later.

¢ Use of radar handofts on an expanded
scale throughout the U8, and especially
n the New York area.

® Formulation ot standard phrascology
—“slow to holding pattern airspeed at
least 3 min, before reaching holding fx”™
~to be given inbound jets,

® Revision of VOR names and coded
dentihcations i the New York area to
avoid possible confusion.

¢ Regulation of airport arca speed limits
restricking aireraft below 10,000 ft. from
exceeding 250 kt, within 30 naut. mi.
of an airport.

The Board did not note, however,
that since the 1960 collision FAA has
abolished most intersection feeder hxes
such as Preston throughout the U.S.
and scrapped the specihe routing given
the United jet by ATC.

Hughes Starts Aid to Northeast
After Final Approval of Control

By Ward Wright

Washington — Hughes Tool Co.
moved quickly last week to aid North-
cast Airlmes after the Civil Aeromautics
Board gave fnal approval to its ac-
quisition of Atlas Corp.s controlling
interest in the airline for 55 million
(AW May 14, p. 39).

Hughes Tool Executive Vice Presi-
dent Raymond M. Holliday told North-
cast that his company would cover the
airline’s cash needs immediately, and
provide funds for a “vigorous” adver-
tising and sales promotion campaign.

[Yirst full page ads directed at the
stimmer vacation market were sched-
uled to appear in all the airling’s mar-
ket areas June 25.

The final obstacle, a restrictive pro-
vision of the Investment Company
Act of 1940, was cleared when the
Securities and Exchange Commission
exempted Hughes Tool from the Act
June 20, the dav after the CAB order.

The specific amount and nature of
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Hughes Tool aid to Northeast, Holli-
dav said, "must await the conclusion
of extensive studies imvolving the many
complex problems confronting North-
cast.”

Barring any further attempts to block
the CAB approval in the courts, Hughes
Tool and Northeast have no legal prob-
lems until thev clash with Eastern and
National Airlines in CAB's New York-
Florida Renewal Case over Northeast's
authority to participate in the Florida
market (AW Jan. 29, P. 43)

The outcome of the renewal case
will probably determine Northeast's
future. Without the permanent Florida
operating authority which Northeast
seeks in the renewal case, Hughes Tool
would be left with a New England
regional carrier requuring large amounts
of subsidy.

If this were to ha ppen, a hint of
possible Huglms Tool action may lie in
Holliday's statement to Northeast's
President James W. Austin last week
that hnancial aid would continue “as

long as good business judgment per-
mits,”

In the CAB order approving the
control, Chairman Alan 5. Bovd, de-
livering the majority opimion, largely
adopted the Andings of Examiner Mer-
ritt Ruhlen in his May § initial de-
cision approving the control. The only
dissent came  from member Chan
Gumney, who found the record too
meager to support the Board findings.

Bovd said the condition the examiner
proposed to limit value of inter-com-
pany transactions—without prior CAB
approval—to $200 each with an annual
limit of $10,000 was too low. The
Board climinated the restriction on in-
dividual transactions, boosted the an-
nual limit to $100,000.

Another condition altered was the
provision  exempting  mter-company
transactions from the individual and an-
nual linits for purchases of fuel, trans-
portation, repairs, modihcation, main-
tenance and overhaul. The Board placed
all but transportation under the $100,-
000 annual hinatation, Transportation
must be purchased at regular rates,

Boyd answered four specific argu-
ments against the Hughes Tool acquisi-
tion made by Eastern and National:

* Charge that Hughes Tool had gained
prior control of Northeast without
CAB consent. Bovd supported the find-
ings of the examiner, who said that
Hughes Tool had not gained control of
Northeast within the meaning of the
Federal Aviation Act.

® Contention that CAB mav not usec
Northeast’s existing route structure to
pﬁhh control 1|:|prm=|1 or determimna-
tion of public interest without remand-
ing the case to the examiner for a full
hearing on the nced for Northeast's
services. Boyd said the Board rejected
this view because Northeast has been
providing air service since before the
passage of the I"ederal Aviation Act in
1938. This fact carries with it a “pre-
sumed” benefit to the public interest.
e Assertion that if Northeast were al-
lowed to fail its New England routes
could be divided among Allegheny and
Mohawk airlines. In the meantime, Na-
tional would serve six New England
points by L\.Lthnn Bovd said to Itln]:l‘r
these  proposals “would at best be
gambling with the public interest.”

e [ixclusion of Hughes Tool Co.'s past
management of Trans World Airlines
as an issue in the case. Bovd said the
condition of Northeast made the issue
in the case not whether Northeast
would have an efhcient management,
but whether it would have any manage-
ment at all,

Bovd emphasized that the approval
eranted Hughes Tool in the control case
was limited to that case alone and that
the Board did not consider or pass on
any issues in the renewal case or rcmmp
tion of Hughes control of TWA
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By Cecil Brownlow

Thai Considers Obtalmng Thlrd 990 Jet

Bangkok—Thai Airways International,
battling head-on jet competition from
23 other international airlines, 15 consid-
ering the possible lease or purchase of
at least onc additional Convair 990 to
bolster its position over the carrier’s 12-
city Far Eastern route network,

With a route structure ranging across
Asia from Caleutta to Tokvo, Tha
International now has two 990 medinm-
range jet transports at its partial dis-
posal under terms of an involved lease-
purchase agreement with Scandinavian
Airlines Svstem (AW Apr. 30, p. 49).
Under provisions of the arrangement,
a rotation plan with SAS, the Thai
carricr has a 990 available for a sched-
uled five days on alternate weeks, an
average of three davs over the interim
periods.

Scheduling within the restrictions of
such a program has been difficult, but
Thai and SAS have worked out a co-
ordinated plan designed to gain the
best possible utilization over the routes
mvolved.

As an example, here is the schedule
for a week when Thai International
has one of the 990s available on a five-
dav basis:

* Monday-Tuesdav—SAS Flight SK9§3
leaves Copenhagen for Tokvo via the
southern route through the Middle East
and India. Once in Tokvo. the aireraft
overnights,
® Wednesday—\With Thai International
cabin equipment, cuisine and attend-
ants aboard—light purple uniforms and
brocade dresses in place of SAS's navy
blue—the aircraft departs on a 3,076-mi,
TAI schedule to Bangkok via Taipe
and Hong Kong. At Bangkok, it is
turned around for the 1,900-mi. run to
Manila via Hong Kong. Aircraft over-
nights in Manila,

hursday—Plane returns to Bangkok
hx wav of Hong Kong and then con-
tinues on under a new flight number
over the 1,475-mi. route to Dyakarta,
Indonesia, where it overnights.
® Friday—Aircraft returns to Bangkok
and then leaves for an overnight “stay
in_Tokyo via Hong Kong and Taipei.
While in Bangkok, the Thai plane
meets the second 990 flving the SAS
Copenhagen-Tokvo — schedule,  Here,
Thai takes over SAS passengers ticketed
for Hong Kong and Taipei, while the
Scandinavian carrier, in turn, picks up
TAI customers bound for its interim
stop at Manila.
® Saturday—Original TAI aircraft flics
from Tokyo to Bangkok by wav of
Taipei and Hong Kmlg boarding Eu-
rope-bound passengers en route to make
connection with the SAS 990 flight

TM DEFEHDE LARGELY UPON SERVICE to attract pﬂsﬁﬂngﬂrs Thai cuisine is emphasized,
but food on the stewardess’ tray includes caviar from Russia, Danish cheese, Australian lob-
ster, Italian olives and American peaches. About 1065 of TAT's ticket sales are made in the
U.S., 80% are sold to customers in Far East, 8% in Europe and 2% clsewhere.
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LATEST ADDITION to Thai Airways International route system is Manila, hmsting the

number of cities in the network to 12, Competition over much of the system is severe, with
23 carriers plus USAF's Military Air Transport Service flying into Bangkok alone,
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The new_TWA‘_ Trans World Flight Center
at New York International Airport

“TO EXPRESS
THE
EXCITEMENT
OF TRAVEL"

.«. EERO SAARINEN

.: "I 'I-iflli-l-.'--l't" J

d .' ‘-? 41 f * jha o g
iﬁ! x [ b I_'_I ‘i
..Jul.itﬁ..ﬂu’

This is the new Trans World Flight Center in New York.
Architect Saarinen designed it to express the special excitement
of jet travel. Its soaring roof and sweep of glass enclose a
hundred new ideas to speed your departure and arrival —like
TWA's fast new jet check-in and boarding, and automatic bag-
gage delivery. International shops are here. Comfortable lounges.
Glamorous restaurants., One other fact makes the Trans World
Flight Center entirely unique: it’s the only airline terminal
where routes from 70 cities in the U. S. are linked to routes in

Europe, Africa, and Asia. One world under one roof.
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CONVAIR 990 with Thai markings carries the name of both TAI and Scandinavian Airlines System. Thai International operates two air-
craft over its Far Eastern routes on an exchange basis with SAS, which uses the planes on its Copenhagen and Tokvo ronte.

which is returming to Thailand by wav
of Manila,

In Bangkok, the two atrcraft are ex-
changed, the 990 TAI has been using
thus far returning to Furope on the SAS
flight. Thai International, meanwhile,
takes over the second aircraft and flics
it on its schedule to Manila via Hong
kong.

o Sunday—Aircraft now operated by
TAI returns to Bangkok through Hong
Kong and then proceeds on to |"n]-.§.n
where 1t overnights.

e Mondav—Second aircraft reverts back
to SAS as flight SK954 for the trip to
Copenhagen.

The shorter three-dav  availability
schedule for the aircraft on alternate
weeks is necessary in order to provide
hime for the :mrﬂhﬂ maintenance rou-
ting which the aircraft go through after
every second round-trip flight to the Far
East.

This, plus other airframe and en-
gime mamtenance work, 15 provided by
:‘:mnmir in Zurich under terms of the
various pacts surrounding operation of
the two aircraft.

Technically, SAS has the two 990s
on a four-year lease-purchase agreement
from Swissair. In turm, SAS, a 30%
owner of TAl has gnmtcd d if.".l.*:'-f:-pl.ll‘-
chase option on one of the two aircraft
to the Thai carner., Under the SAS-
Swissair agreement, the latter airline 15
responsible for the maintenance of the
two 990s, which thev receive during
scheduled stopovers m Zunch. This
still holds true for the aircraft TAI has
on lease-purchase,

All around, the lease-purchase tvpe
pact 15 necessary so that ow nership
titles can be exchanged, making it pos-
sible for the aireraft to be legally reg-
istered in the nation of the user airline
and opening the way for it to be painted
with the individual colors of the respec-
tive carrier involved.

In the case of the two 990s included
in the SAS-Thai International agree-
ment, one bears Thai national markings
with the fuselage painted with the slo-
gan, “Thai Airways International in co-

operation with Scandinavian Airlines
Svstem.” The other, still rcglstcn_d with
SAS, has the reverse imscription—""8can-
dinavian Airlimes Svstem 1n Cooperation
with Thar Airways International. Since
TAI has adopted the red, white and
blue colors of SAS, the over-all paint
schemes of both are almost 1dentical.

Under the present scheduling, Thai
generally 15 without the use of a 990
between Sunday night and Tuesday
nmight of any given week, a enppling
factor in view of the increasing jet serv-
ice the carrier’s major competitors are
offenng travelers from Bangkok and
other kev points along the 12-city net-
work, The slack—plus service to points
on the route system not served by 990s
—must be taken up by the two Doug-
las DC-6Bs TAI still has on hand under
lease from SAS.

Jet Gap

This jet gap is a major factor behind
TAl's desire to obtain at least one addi-
tional aircraft. Before the two 990s be-
came available on May 18, one TAI
official said:

“We were the only wholly piston op-
crator flying from here, and our load
factors were dropping. This is some-
thing we will have to build back again
—few people realize that Bangkok-Tokvo
15 l]ﬂ](ﬁt d5 I:-.IT :l"l-"lu'l"n. a5 LU]'.U:.]['UII ""'!l'_“-'
York.”

Passenger load factors during Thai
[nternational’s twe vears of operation
with an all-DC-6B fleet averaged out to
approximately 55%. For the present
summer schedule, Trathe and Sales Man-
ager Christian R. Hunderup, an execu-
tive on loan from SAS, anticipates a
30% average passenger load factor for
the 990s. The aircraft also place added
strain on Hunderup's selling job, since
they increase the airline’s over-all pro-
ductivitv capability by about 45%.
Present total production rate is 100 ton
mi. per week.

Thai International’s local competition
15 compounded by the service through
Bangkok and other points by a number
of major international carriers, including
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Pan American, Air France. Lufthansa,
British Overseas Airways Corp., Oantas
Empire Airwavs and Japan Air Lines.

Locally, the prnncapal competition
comes from Nationalist China's Civil
Air Transport and Hong Kong's Cathay
Pacific Airwavs, Ltd., |mrt1{,uhrh the
latter which serves the same 12 points
as TAI plus three others. Both CAT
and Cathay Pacific are now fAving Con-
vair 850s.

Another trunk carner serving Bang-
kok is Swissair, 4 European pool part-
ner of SAS, whose schedules also are
designed to offer a minimum of direct
competition to Thai International, ac-
cording to TAI ofheials here.

Swissair, which uses 990s over its
Far Eastern routes, also could provide
a backstop for the Thai carrier should
one or both of the SAS-TAI jets go out
of service. In this event, Swissair would
take over at least some of the 990
schedules normally served bv the Thai
carricr.

At the moment, including out-of-
service periods dunng the twice-a-month
checks, the combined SAS and Thai In-
ternational schedules for the two 990s
are building up to a utilization rate of
between 65 and 67 hr. per week for
each aircraft.

Once a 990 reaches Bangkok it passes
under the effective control of Tha
International, although it may continue
to operate as a SAS nght and, in order
to meet its own schedules, TAI has the
authornity to delav a SAS flight by as
much as 12 hr. if necessary.

For the moment, all 990 flicht crews
are SAS personnel, who simply change
from navy blue to slate grev uniforms
to make the transition. Thai crews,
however, will be integrated into the
operation as their experience grows,
Navigators are now being trained in
FEurope, and plans are under way for
the use of Thai third pilots aboard the
990. Most co-pilots on the DC-6B
flights are Thais, and three were re-
cently promoted to captain.

The same blend of FEuropean and
Thai personnel is evident in both the
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World's fastest helicopter serves USAF

Sikorsky’s S-61 is now serving the U. S. Air Force,
flving Texas Tower support missions from Otis
AFB, Massachusetts.

The S-61 1s the world’s fastest helicopter. It cuts
Tower trip time one-third and flies the entire mis-
sion without refueling.

Twin turbines and a boat hull greatly increase
range, load, and safety in overwater operation.
With its ability to fly 20 men and 700 pounds of
equipment off small, windy platforms, the S-61

easily meets Air Force performance requirements.
Unlike previous helicopters, it can fly long offshore
missions without an escort.

The S-61 has cargo hook, rescue hoist, and auto-
matic stabilization equipment. Production models
in military and commercial service have estab-
lished component durability and extended time
between overhaul. The S-61 is the first twin-turbine
helicopter certified for passenger service. For ad-
ditional information, write:

Si ko rS ky Q i rc raﬁ DIVISION OF UNITED%HAFT CORFPORATION

STRATFORD, CONNECTICUT

administrative and technical operations
here, with Scandinavians sitting m on
some of the more difhicalt posts with
the hope of eventually phasing out as
others can be trained and gain the
necessary background for the takeover.
Normal maintenance work on the DC-
6Bs 1s now conducted at Bangkok's Don
Muang Aiarport, largelv by Thai em-
ploves.

TAI still in the red but pushing hard
to move mto the black over the next
few vears, was formed two vears ago to
provide Thailand with an intern: \tional
airline, and SAS was asked to step in

with techmical and financial aid as 'l.'l.'li_‘“
as equipment, lts partner, and 7l
owner, 15 har Airways Co,, Ltd., 2 gm
ermmment-owned carrier np:,mtm pri-
marily nto the neighboring countries
of Malava, Laos and Cambodia with
DC-4 and C-47 equipment,

During its frst two vears of tupLH
tion, Ih i International flew some 3.
million mi., logging 15125 hr, in th
air on 5, w':J'H flights.

Passengers nmul during the penod
totaled 150,000 while 4.7 nul]mn Ib, of
cargo plus 882,000 1b, r}f mail was han-

dled.

Goldberg Plan Seen as Viectory
For FEIA: Some Members Balk

By Robert H. Cook

Washington—Scttlement of the air-
line industry’s hotly-contested jet crew
complement issue hit a possible road
block late last week as members of the
IFlight Engineers Intermational Assn,
protested their negotiators’ agreement
to terms oftered by Labor Secretary
Arthur J. Goldberg in a last-minute ef-
fort to avert a strike against Trans
Waorld Airlines.

The major aobjection 15 that TWA
Chapter President H. S. Dietrich disre-
garded orders from the union’s execu-
tive council not to negotiate on the
aircraft and powerplant mechanics li-
cense requirement i the TWA con-
tract.

FEIA headquarters here said mem-
bers at Pan Amencan World Airways
and Eastern Air Lines have registered
similar objections, but that the union
15 still confdent the agreement will be
ratified bv the members.

Goldberg’s offer came just as scat-
tered picketing began June 20 and
quickly ended pending consideration of
the proposals. His action, following
strong White House and congressional
criticism of the threatened walkout, was
regarded as a dehnite victorv by the
union n its cockpit junsdiction fght
with the Air Line Pilots Assn. on sev-
eral major carriers, including Pan
American and Eastern. |

Industrv observers also viewed the
last minute offer as an admission by
the Administration that it would have
been unable to muster sufficient con-
gressional support to obtain legislation
to block the strike.

Meanwhile, the government moved
to avert a threatened strike of the
Transport  Workers  Union  against
American Airlines, TWU scheduled a
walkout of 10,000 members last Fridav
in a dispute over wages, and it was
anticipated that a presidential emer-
gency  board would be appointed to
discuss the issues and make recom-

mendations for a settlement within the
G0-dav period provided by the Railwav
Labor Act.

Acceptance of the proposal by TWA
I'EIA and ALPA is expected to hnnrr a
quick settlement of the same issues at
Pan Amerncan and Eastern.

I]'I]I'Jlf.f“ﬂtf. I'E‘Eﬂ'?ﬂ!tlc}ﬂ I“(I “lllrlll
tee by the gov ernment of FEIA's rep-
resentation nrrhh for an indefnite time
is the backbone of the new package au-
thored by Goldberg, with the aid of
W. Willard Wirtz, under sceretary of
labor; Prof. Nathan P. Feinsinger, who
has twice recommended that !:urhml;t
crews be reduced to three men and that
FEIA merge with ALPA, and Francis
A, O'Neill, member of National Media-
tion Board. Goldberg's offer made these
major concessions to FEIA:

e Labor Department and the National
Mediation Board will guarantee the
representation rights of the union. This
could mean that the NMB will not
undertake any further “class and craft”
elections, such as the one that resulted
in FEIA losing its representation to
ALPA on United Air Lines. Because
of a fear that it might be forced into
similar elections on other airlines. FEIA
shut down six major carriers for five
davs in February of last vear, The pro-
test strike was lifted after the White
House appointed Feinsinger to investi-
gate the matter and make recommenda-
hnm (AW Oct. 22, p. 35),

e Pilot training for flight engineers, a
major Feinsinger rcumnn{.ndtrm] will
still be nqmru! but with the condition
that members who fail to obtain the re-
quired commercial and instrument rat-
ings will be given severance pay com-
pml:-h to the sums recentlv approved
by TWA for its nav igators.

* TWA would agree to halt its training
of pilots as flight engineers and the cs-
timated 60 -,-.h:r have alre ady  been
trained in this capacity would not be
given Hight engineer berths until after
65 furloughed FEIA members are re-
employed.
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e Possibility of merging FEIA and
ALFPA will be f:.F:mthI ln a joint coms-
mittee of Hight Lnrruu,r:r'u pi][}t&:_ and
a member nnuml iu Goldberg.

In return, FEIA has Igﬂ_{‘.ﬂ to drop
its demands that all-newly hired flight
engincers have an aircraft and power-
plant certiheate as a condition of em-
plovment.

Agreement on these points opens the
way for further negotiations on wages
and working conditions. If FEIA and
TWA fail to agree on these issues by
June 28, thev will be settled by a pro-
cedure recommended by Iummgtr
The union wants a pav increase of 209
over a three-year period, plus a reduc-
tion of monthly flight time from 85 hr.
to 75 hr.

A presidential emergency board de-
f,hnul to take a stand on the crew com-
plement issues in its report on the
FEIA-TWA dispute last May, but rec-
ommended a salarv increase totaling
about 13% while rejecting the union’s
request for a lowering of monthly flight
times.

One pu-.t.:t:r]hh that mav complicate
settlement is the recent hmdmw arbitra-
tion entered into by ALPA and Pan
Amenican World Airways (AW May
28, p. 43). FEIA refused to participate
in this arbitration and manv of the ree-
ommendations for pilot training and
third pilot qualifications are unaccept-
able to the flight engineers.

At the same time, Pan American has
been threatened by an FEIA strike and
s left in a position of having signed an
agreement with ALPA r::mhumng stipu-
lations which could clash with the F{:]cl-
berg recommendations designed to set-
tle an almost identical "Tnil'!l'rtiltitl at
TWA.,

Yet it is clear, in comparison with
the presidential emergency board find-
imgs on the TWA-F EIA dispute, that
thL Goldberg |:rr{}1:|rn1] has answered
many of the major FEIA objections to
the Board report and mav lead to the
first implementation of the Feinsinger
recommendations for a gradual reduc-

e
tion of turbojet crews to three men.

California Fares

Three per cent increase in intrastate
fares has been granted Trans World Air-
lines, Inc., and American Airlines, Inc..
by the California Public Utilities Com-
mission. Approval was by a three to two
vote.

American, with intrastate flights be-
tween San Francisco and Oakland and |
between Los Angeles and San Diego, ex-
pects to realize an additional 58,000
revenue annually as a result of the raise.
TWA estimates an increase of $47.830)
in annual revenne, but claims it still will
lose more than $1 million per year on
California intrastate flights,

———
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World Airways

Provides New Wings
for the Nations
Air Arm

WAY S

World Airways orders giant Boeing 707-320C
convertible cargo/passenger jet transports . ..

e to provide high-volume, jet-speed airlift for the
U.S. Air Force's Military Air Transport Service,

o to offer the nation a truly jet-age charter and common
carriage service for both passengers and freight.

Beginning in July, 1963, World Airways will put at the service
of MATS, as well as commercial air transportation customers,
the world's longest-range jet transports: new Boeing 707-320Cs.

These new Boeing -320C Intercontinental jets will carry more
payload a longer distance than any other commercial cargo
aircraft. They will provide “next morning’ cargo delivery in
transatlantic, transpacific and transcontinental service.

These giant, convertible jets can carry 90,000 pounds of car-
go, or 188 economy-class passengers, or any combination of
the two. Maximum range is more than 6500 miles, Cruise speed,
with full payload, is 575 mph. The -320C’s cargo doors are the
largest on any commercial aircraft, permitting
the handling of missiles and palletized cargo
meeting MATS specifications. A simplified load-

ing system saves ground time for both mili-
tary and commercial cargo. Wﬂl
World Airways' new turbofan Boeing jets

constitute an important addition to the U.S.
Civil Reserve Air Fleet—a logistics reserve fleet

T T T T T

wWheLD A A
D n-pei e Bl

“in being'’ and instantly available to serve the nation in time
of emergency.

World Airways, already operating a fleet of 13 four-engine
convertible aircraft, is the first airline to purchase the new
Boeing 707-320C jets,

World Airways operates contract MATS services over Pacific
and Atlantic routes, as well as providing logistics support
(LOGAIR) for military installations within the U.S. continental
limits. World Airways also conducts common carriage opera-
tions and contract assignments for commercial organizations
— such as providing air transport support of the Nike Zeus
program for Western Electric Company.

The addition of new high-performance
Boeing jets to the World Airways fleet is an
important addition to the nation’s air arm.
It provides the superior speed, range and
volume capability that can help assure con-
tinuing United States leadership in air trans-
port, both military and civilian.

Oakland International Airport + 0Qakland, California

SHORTLINES

» American  Airlines will increase its
pattern of turbojet flights to several
major cities next month, As of July 1,

the carrier wall operate 14 dailv Boeing

707 and Convair 990 trips from New
York to Chicago and nine from New
York to Detroit. Additional new jet
flights will also be provided on the
Chicago-Los Angeles and  Cleveland-
Boston routces.

» Civil Aeronautics Board has approved
a new regulation permitting airlines to
adjust the costs of fares to Canada
when tickets are purchased with lowcr
valug Canadian dollars. The Board's
arder, effective July 16, notes that car-
riers have suffered significant losses be
cause of the approximatelv 8% ox-
change difference in the eunrrencics.

P Delta Air Lines recorded a 56% gain
in revenue ton miles of airfreight flown
last month and a 31% increase in air
cxpress ton miles compared with May,
1961. Total volume for May was 21,-
309,000 ton miles of airfreight and
125,000 ton miles of air express.

» Eastern Air Lines on July 1 will add
a dailv DC-7B flight to its Air Bus
service between Miami and  Boston,
Providence, Philadelphia, Washington,
D. C. and Ft. Lauderdale. Two more
it fights will also be added to the
airline’s Puerto Rico serviee on  Hhat
date between New York, Boston, Phil-
adelphia and San Juan.

* Federal Aviation Agency has sclected
three concessionaires to provide flight
food service at Dulles International
Airport.  Identical contracts extending
through 1983 were awarded to Union
News Co. of New York, Hot Shoppes.
Inc., of Washington, D. C. and
Gladieux Corp., of Toledo, Ohio.

» National Airlines last week extended
coach service to Kev West, Fla., be-
coming the first trunkline to provide
this type service for every city on its
svitem. -

» Northwest Airlines’ revenue passenger
miles rose 25.7% last month over the
May, 1961, figure, System load factor
was 50.6%, as compared with 47.8%
for the same month last vear,

® Trans World Airlines estimates that
nearly a third of its transatlantic group
tour bookings this month will fly at the
new group fare discount rates. Savings
of $186 to $285 below the regular
transatlantic economy round-trip fares
are¢ possible for each person traveling
i a group of 25 or more,

AIRLINE OBSERVER

» Pan American World Airways is considering purchase of two Vertol 107
twin-turbine helicopters for operation from the planned heliport on top of
the new 59-story Pan American Building now undﬁzr construction over Grand
Central Station in New York. Pan Am had approached New York Airways on
an exclusive service from the heliport to Pan Am’s terminal at New York
International Airport at Idlewild, but NYA decided against the arrangement.
New York Airways also plans service from the heliport.

» Watch for British Parliament argument this weck over proposed joint oper-
ation of British Overseas Airways Corp. and Cunard Fagle Airwavs on trans-
atlantic routes (AW June 11, p. 41). Labor Party members will ask whether
BOAC, a nationalized corporation, is expected to absorb privatelv-owned
Cunard Eagle’s losses in return for two Boeing 707 transports. In another
action, Cunard Eagle union leaders are surveving comparable wages paid by
the carriers to bring both airlines in salary perspective. Meanwhile, British
Mimister of Aviation Peter Thomeveroft lifted his restriction on U. S, charter
flights into the United Kingdom (AW Mav 28, p. 43), since Cunard Eagle
had withdrawn its disputed request for similar rights into the U. S,

» White House study on international air transportation (AW June 18, p.
39) is progressing on schedule, Private contractors conducting the analytical
survey reported to the White House steering committee last week that the
draft report will be completed by mid-August.

> Aim of National Airlines’ new management, headed by Lewis B. Maytag,
Jr., is to re-equip to an all-jet fleet “as soon as possible.” Carrier hopes to
retire its fleet of Douglas DC-7 and Lockheed 1049H Constellation trans-
ports by the end of the vear.

> Intra-European passenger traffic on scheduled airlines increased 7% during
the hirst quarter of 1962, but a 99 increase in capacity pulled the load factor
of carriers operating European routes down 1.39% to 47.5%.

» New version of the BAC 111 transport incorporating lift-reduction spoilers,
nose-wheel braking and Spey engines of approximately 10% higher thrust—
reducing the twin-jet transport's current field length requirement by some
109 —1s being discussed by British Aircraft Corp. with carriers who must
operate Tun ficlds where the airplane’s current performance is considered
ITIHTgH'IH ;

» Braniff International Airways, which now has 12 BAC 111s on order—
including six options—may require 20-30 of the transports, according to the
airline’s senior vice president, R. V. Carleton. Braniff is to receive its
first BAC 111 in October, 1964. At that time, a total of 27 of the airplanes
is expected to be in service, and 40 are due to be in operation by the sum-
mer of 1965, according to a BAC spokesman.

» Rep. Oren Harris (D.-Ark.) last week called upon Fairfax County, Va., offi-
cials to avoid hasty action in zoning areas surrounding the new Dulles Inter-
national Airport which will serve Washington, D. C., beginning this fall. He
noted that because the new airport is located in a sparsely populated area, “a
unique opportumty s oftered for avoiding or at least minimizing a noise
problem.”

» Flow of ncar-collision reports into Federal Aviation Agency is continuing
at what Administrator N. E. Halaby calls an “unacceptable” pace despite
redoubled agency efforts to ensure IFR aircraft adequate separation. Pilots
reported that on June 12 an American DC-6 and an Eastern DC-7, both
following IFR flight plans, missed each other by 200 ft. over the Solberg,
N.]J., VOR. Both were working New York center on the same frequency.
Meanwhile, FAA was investigating another report of two aircraft entering the
holding pattern over Springheld, Va., at the same time and altitude, the
second such incident there in recent months (AW Apr. 30, p. 41).
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BLUE WATER is a compact, accurate and self contained unit. It is unaffected by SURFACE TO SURFACE MISSILE

counter measures. Speed into action and great mobility mean maximum protection INERTIALLY GUIDED... SOLID FE UEL MOTOR
from counter attack. Firing range can be varied within wide limits, the lowestrange
being exceptional for this class of weapon. The unit comprises only two vehicles BRITISH AIRCRAFT CORPORATION

—a 3 ton 4 x 4 launcher and a Land Rover. ONE HUNDRED PALL MALL LONDON SWi1 ENGLAND



Test for Anti-Collision Systems Developed

By Philip J. Klass

Washington — Computer simulation
technique which for the hrst time per-
mits rapid evaluation of airbome anhb-
collision systems in a high-density ter-
minal area environment, |11|:]11n:1mH risk
of false alarms which might pruH.htLL
collisions where no hazard existed, has
been shown by Colling Radio Co.

A computer simulation of a tvpe of
anti-collision system which makes range
and altitude separation measurements
and uses a vertical escape maneuver
shows a neghgible false alarm rate in a
high trafhic area. This was reported by
Collins to the Air Transport Assn.'s
anti-collision group at its recent meet-
mg in Cedar Rapids, lowa (AW May
7, p. 99). The anti-collision svstem
which has been developed by Bendix
Radio 15 a range-altitude hpL svstem
(AW Feb. 15, 1960, p. 67).

The ATA has advised its member
airlines that the new Collins technique
“appears to offer very substantial tech-
nical and economic benchts mm ophi-
mizing a collision avoidance svstem and
evaluating its capabilities before a costly
program to develop and test the air
borme hardware need be undertaken.”

The ATA plans to recommend that
the Federal Aviation Agency fund addi-
tional computer simulations of other
proposed collision avoidance svstem
techniques. Initial work by Collins in
developing the simulation technigues,
funded by the companv, cost approxi-
mately $35,000.

An FAA spokesman terms the Col-
lins developed technique “‘extremelv
viluable” and said that company rep-
resentatives were  scheduled to meet
with the agency to discuss a continuing
program late last week.

The new technigque should permat
more rapid evaluation of the dozens
of anti-collision svstemn concepts pro-
posed each vear to the FAA and the
ATA. Many are suggested by amateur
mventors or others uhn are unfamiliar
with the workings of the existing air
trafhic control system. Thev usually
see the problem only in its simplest
terms—two converging aircraft with no
other aircraft within a hundred miles.

If this were the basic problem, a
variety of svstems proposed would be
feasible, But the air collision problem
1s most acute in the terminal area where
dozens of aircraft are m close proximity,
normally under radar control (see p.
>9).  An airborme collision avoidance
system which might prevent a “Grand
C-mum type collision once everv dec-
ade but which produced frequent false
alarm wamings in the terminal area,
resulting in dozens of aircraft taking
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sudden evasive action, could create
chaos and cause collisions where no real
hazard cxisted.

Previous analyses of the performance
of anti-collision i'l.ﬁtum have been made
using only the two vehicles involved in
the threat, because of the difficulty of
carrving out a multi-aireraft  analysis
and the lack of realistic data for use n
a terminal area studv, It was theoreh-
cally possible to synthesize an idealized
terminal area traffic situation, but this
wotlld not reflect the true situation that
oceurs because of errors in aircraft navi-
gation equipment and procedural errors
by pilots and trafhic controllers.

Recent Advance

Only recentlv, with the installation
and use of two large flight track simu-
lators, capable of simulating up to 50
aircraft in simultaneous flight, at the
FAA's National Aviation Facilities Ex-
perimental Center (NAFEC) has it be-
come possible to obtain data for realistic
anti-collision system analvses,

Collins, which has been interested in
the anti-collision svstem field for some
vears, decided that it could not evaluate
the merit of different techniques unless
they could be tested in a crowded ter-
minal area environment, This was too
costly and time consuming if carried
out mn actual flight tests, suggesting the
need for development of a computer
simulation technique.

Such a technique had to evaluate svs-
tem performance in  averting near-
misses and collisions as well as the fre-
quency of false alarm maneuvers when
no hazard existed. The simulation
should also evaluate the effect of such
evasive mancuvers on the air trafhe con-
trol system.

Using a program devised for an IBM
7070 computer, with taped data ob-
tained from the NAFEC flight simula-
tor and actual radar data from a studv
made of the Atlanta terminal area in
1959, Collins tried out the new tech-
nique on a range-altitude collision avoid-

Short-Haul Transport

Washington—Air Transport Assn. s
secking comments from member airlines
in  developing  specihcations for new
short-haul aircraft for both trunk and lo-
cal service carriers (AW May 21, p. 42).

ATA believes it may be necessary to
develop two different short-haul aircraft,

one for the tronklines and the other for
the local service carriers. Once generally

agreed to by the airlines, these specifica-
tions would be circulated to airframe
manufacturers for comment and possible
proposals to the individual carriers.

ance svstem of the type developed by
Bendix Radio.

Because the two companies are keen
competitors for airline avionics equip-
ment, the Collins results, which en-
dorse the basic feasibility of the Bendix
range-altitude tvpe svstem, testify to the
fact that industry is cooperating to the
fullest to find a solution to the air colli-
sion problem as part of the ATA’s anti-
collision working group.

A range- altitude system provides ade-
quate w:lrniu,{_; time for a vertical evasive
maneuver if both aircraft are flving a
straight path and not climbing or de-
scending at more than 1,000 ftt./min,,
the simulation indicates.

Moderate turning rates, less than 3
deg. per sec., do not pmdtlEL many false
alarms in the terminal area, but the
warning hime available for an evasive
maneuver may be sharply reduced, the
analysis shows. This is particularly true
when two aireraft are flving closely
spaced parallel paths and one begins to
turn nto the other,

The computer analvses show that the
false alarm rate in high-density areas
is sensitive to the air traffic control prac-
tices emploved by FAA. For example,
if two aircraft at the same altitude are
on opposimg courses or making turning
maneuvers under radar control with
safe separations, an airborne range-alti-
tude type system may erf}nmush sense
a collision threat, Collins' Eugene O.
I'rve reported to the ATA group.

While the studies to date appear to
confirm the feasibility of a range-alt-
tude type systems, the simulation is
based on only 24 hr. of real time data
mvolving 34 incidents of which 12 were
potential collisions, Frye cautioned.

Another company spokesman points
out that while the analvsis indicates the
mange-altitude tvpe system is feasible,
the simulation did not include noise
and syvstem measurement inaccuracies
that mav result from the use of the
ground-bounce technigue which Bendix
proposes to use to obtain distance be-
tween aircraft. He adds that there may
be superior methods of obtaining dis-
tance between aircraft.

Frve also suggested that computer
simulation of the airborne collision
avoidance system operation might be
tried at NAFEC as part of its terminal
area simulation, so t!mt the relationship
between the airborne and around trafhc
system could be investigated. This
would enable simulator “pilots” to ob-
tain a cockpit collision alarm and take
evasive action. It also would allow the
IFAA to determine how ground traffic
controllers can best handle such an
emergency, and its effect on control
of other aircraft in the area.
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WHERE ELSE CAN YOU RENT A COMPLETE COMPUTER
SYSTEM WITH THESE CAPABILITIES FOR

S1H00 A MONTH?

YOU CAN'T.

The LGP-30 is an unfair competitor. No other computer in its class even comes close. [ You can't find
another computer with a memory this large (4096 words—2000 more than the nearest competitor) at such
low cost. [0 Ease of operation and programming? Even non-technical personnel can master it. You can
learn to program the LGP-30 in hours and free yourself from dependence upon computer programming special-
ists. 0 Mobile? Completely. It can be used by any number of people in any number of places and depart-
ments. Just plug it into conventional outlet. No expensive installation. [ Bonus! The readily available
Program Library for the LGP-30 will undoubtedly include the program you need—and save you a small fortune.
It's the most extensive Program Library in this computer class—and covers problems in gas, oil, and electrical
transmission, civil, highway, and structural engineering, product design, chemical and paint manufacturing,
O If you require a larger computing system, take a look at

metal and mineral processing and many more.

the LGP-30's big sister (or brother)—the RPC-4000. Completely transistorized, 8008 word memory, computing
speeds up to 230,000 operations per minute. It's the desk-size computer with room-size computer capacity. For
more information about rental or purchase, write Commercial Computer Division.,

_ = R AL
PRECISION

COMMERCIAL COMPUTER DIVISION / GENERAL PRECISION, INC./BURBANK, CALIFORNIA
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Mavbe connectors were “hardware’
twenty vears ago.

That's when the P-38 was the hot-
test fighter plane we had, Pilots were
proud when they could hit 300 MPH
and go up to 50 or 60 thousand feet.
With this kind of performance require-
ment, most connectors worked without
a hitch. You just connected them and
forgot about them, like nuts and bolts.

HOW TIMES HAVE CHANGED

Now we're up around Mach 5 and
altitude has been pushed into outer
space. Nose cones light up like giant
soldering irons and components have
to operate in a near vacuuim.

Fortunately, Amphenol engineers
saw that the old "hardware” concept
was headed out the window. Programs
coming up were going to need con-
nectors that could put up with terrific
environmental conditions of heat and
altitude cycling. For example, at high
temperatures most of the elastomers
used as insert materials or connector
seals either melt into a puddle, turn
into a cinder, or set-up and lose com-
pPression,

What's more, connectors now have
to keep on functioning all the time,
with no allowance for failure. So0—
Amphenol designers went to work de-
veloping a connector to meet the new

space-age standards.

DISSECTING MOLECULES
The Amphenol Materials Lab, with

the help of a shiny new infra-red
photospectrometer, began dissecting
elastomer molecules. They were able

Hardware?

to pinpoint the weak spots in molec-
ular structure where breakdowns begin.
Then they were able to plan and build
new molecules, with built-in “armor”
to protect against failure. Result: an
exclusive silicone rubber compound
that maintains its integrity and elastic-
ity under severe temperalure extremes
and also withstands exposure to vio-
lent new propellants like hydrazine

and nitrogen tetroxide.

At the same time, Amphenol design
engineers were hard at work perfect-
ing metal-to-metal shouldering of mat-
ing shells that allowed precision con-
irol over compression of the sealing
ring. In addition, the metal-to-metal
design damped vibrational siress nine
times more effectively than resilient
damping. Finally, they incorporated a
semi-rigid anti-deflection disc to control
insert expansion under thermal stress.

Having all the pieces, we put them
ogether, called it the Amphenol 48
Series, and started testing. In the vacu-

UNMATED CONMICTOR

VOLTAGE BREAKDOWN [-6 girL
VS PRESSUNE ALTITUDE '
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BEL-C- 500 (SEF - Hef s
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MATED |':'_|_.'-| I-._r CTOR
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WiELTALE A, AMS

ALTITUDE X 1000 FEET

High oltitude air has low dielectric strength.
By mointaining an air-tight seal 48 Series
Connectors enjoy extremely high voltage
saofety foctors.

um chamber, 48 Series connectors
operate very nicely at a simulated
altitude of 500,000 feet. They are quite
comfortable in the hot box at 200°C
ambient, carrving full rated current.
They don't even mind going up to
600°C, if they don’t have to stay too
long. In short, Amphenol 48's can take
almost anything you throw at them.

PROJECTS WANTED
Amphenol designers have estab-

lished criteria for determining connec-
tor time-temperature-current capability.
This information will be especially val-
uable to engineers presently engaged
in “exotic” projects, perhaps the kind
of project where previous connectors
have failed to measure up to the new
space-age standards. If this is the case,
contact an Amphenol sales engineer.
He's a "space-age hardware™ expert.
Or, write directly to Bob Dorrell, Vice
President, Engineering, Amphenol

Connector Division, 1830 South 54th
Avenue, Chicago 50, lllinois.
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While Amphenol 48 Series Connectors are
nominally rated at 200° C, they con also
withstand considerably higher short-time
!EI'I'EF!EF'D'I'UTE EXpOosures.

Amphenol 48 Series Meets Mil C 26500 (USAF),

Connector Divisinn/Amphenml-erg Electronics Corporation




MICRO SWITCH Precision Switches

HHI'I'.IH.

ROGKER-AGTUATED SWITCHES

1, 2 and 4-pole (I. to r.) "TP1" Series.
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1, 2 and 4-pole (1. to r.) "TP4" Series.

...PUSHBUTTON TYPE CONTROL WITH TOGGLE SWITCH VERSATILITY

;'TFi" edgea-light burmnfs mount flush with pﬂneﬁrﬂﬂﬁr&smd half 4Iml’ trans- MICRO SWITCH "TP" Series rocker-actuated switches
ucent button emits glow from panel ight source, “'TP4"™ lransparent butlans combine pushbutton type manual control with toggle switch
ACE MU Aaoie-Tikisls: Lae fgand inserts \ndt furgyshud) versatility. The low-profile, snagproof actuator provides for a
at smooth panel appearance, yet has positive detent indication.
“TP1' Series offers additional edge-light indication, "' TP4"
Series has removable transparent buttons which take legend
inserts.

These high capacity switches are available in 1, 2 or 4 pole
circuitry, and with 2 or 3 position action. High-impact plastic
cases are sealed. Rugged terminals with stepped spacing
simplity wiring, prevent shorting,

Get complete information—consult the Yellow Pages for
the nearest MICRO SWITCH Branch office. Or write today
for Catalog 73.

_ﬁ MICRO SWITCH

FREEPORT, ILLINQIS
HONEYWELL

1 A DIVISION OF HONEYWELL
IN CANADA: HOMEYWELL CONTROLS LIMITED, TORONTO 17, ONTARID

NONEYWELL INTERNATIONAL SALES AND SERVECE OFFICES 1M ALL PAINCIPAL CITIES OF T WORLD MANUFACTLURING i URITED STATES. UNITED KINGDOM, CAMADA, HETHERLAMDS, GERMANY, FRANCE, JAPAM,
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Aeroflot has released more details on its four-turboprop I1-181 transport, which will rank just below the Tu-114 in long-range capability and
is expected to be the prime Soviet commercial airliner from the standpoint of productivity and ton-mile cost.

IL-18 Undergoes
Modifications

Payload of the I1-181 has been increased
from 29,762 1b. to 30,864 Ib., and passenger
capacity has risen from 84 in the older ver-
sion (11-18) to 119-125. Main modification
is in the I1-181 wing, which has a total of
26 fuel tanks providing 27% more fuel ca-
pacity. Wing dimensions, however, remain
unchanged. Pressurized section in the fuse-
lage also has been enlarged. Turbogenerator
installation for starting the AI-20 engines,
formerly located in the tail baggage com-
partment is now in a special compartment in
belly of fuselage midsection, and is lowered
to operating position.

i
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SPACE TECHNOLOGY

MOCKUP OF A SPACE HAHEU\I’EHIHG PACK desizned to stabilize or prnpdﬁ crewmen during assembly work of space vehicles in orbit,
shown at left with cover removed, provides four-hour life support svstem in upper section. Hydrogen pr:l‘rmdc supply of fuel is at lower
left; nitrogen pressure sphere, power supplies, stabilization and contrel units at lower right. Control system location is shown at night.

Maneuvering Unit to Aid Orbital Assembly

By Erwin ]J. Bulban

Dallas, Tex.=U.S. Air Force soon
will evaluate a fullsize experimental
space  pack, providing maneuvering
capability for crew members function-
img outside their space craft in a weight-
less environment,

The expenmental equipment has
been designed and built by Ling-Temco-
Viought's Astronautics Division under a
project sponsored by Flight  Acces-
sorics Laboratory of Acronautical Sys-
tems Division's Logistics Support Tech-
nique Section, W ngh’r Patterson AFB,
Ohio.

Vought personnel will perform func-
tional manned tests of the equipment
under weightless conditions in a series
of ballistic-trajectory flights aboard an
ASD jet transport,

[n addition, Vought has delivered a
non-operating full-scale mockup to ASD
at Dayton.

The Space Pack 15 a back-mounted
system containing its own stabilization,
control, IJTf]]Jlﬂ*.luﬂ and power svstems
plus provisions for a complete life sup-
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port svstem and is designed for a four-
hour mission completely independent
of the parent spacecraft.

Lquipment 15 designed to position
and stabilize an astronaut during opera-
tions outside the '?.]LI:[L'I.’_F._If! and provide
him with mobilitv m an orbital assem-
blv area, permit 'him to transfer from
one space vehicle to another or make 1t

l]-:‘r.'-i:-iﬂ".l]{_' for the crew member to become

a prime-mover vehicle for maneuvering
spacecraft sections during orbital as-
sembly operations.

Pack Components

The necessary equipment to provide
all necessarv stabilization and maneu-
vering capabilities is located in a con-
toured back pack 32-in. high by 18an.
wide and S-in. deep. thhrh more than
one-third the available space 15 al-
located to life support equipment, in-
cluding oxygen, heat exchangers, car-
]'u}n*{hn‘-.td{_' removal and air circulating
equipment,

Pack also includes power and signal
batteries, a hvdrogen-peroxide container

and nitrogen pressure vessel for provid-

ing propulsion, a pressure regulator svs-
le valves, rate gvros uhn[‘h act as
position  sensors and other electronic
equipment, Earth weight of the svs-
tem is 125 1b. and lunar weight 1s ap-
proximately 20 Ib.

The pack has a complete Av-byv-wire
svstem, “I”I controls mounted on 2
small panel located at the crewman’'s
waist Ih‘lr relaving voltage changes to
the propulsion svstem for attitude con-
trol or translation. Svstem provides
movement in six degrees of freedom—
pitch, roll, vaw or combinations of thesc
as well as translation capability induced
bv thrust from the hvdrogen-peroxide
jcts.

Attitude changes can be made by the
astronaut using manual controls to
over-ride the automatic attitude hold
svstem,  Automatic stabilization  frees
the astronaut’s hands for performing
servicing, maintenance and assembly
tasks. Controls are designed to be oper-
ated either by right or left hands. Re-
lcasing the controls automatically sta-
bilizes the astronaut in the position he
has selected.
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Stabilization and propulsion svstems
are powered by zas jets, and the svstem
1s selective so that the crewman can
adjust his position without being pro-
pelled from the work site. Jets provide
45-1b. thrust forward and backward and
25-Ib. thrust up or down, with lesser
amounts for attitude control and sta-
bilization, Vought Astronautics engi-
neers say that the equipment provides
an astronaut with an operating radius
of more than two miles on a single fuel
load plus reserve for multiple short-
range trips at the work site and numer-
ous changes of attitude.

Prime-Mover Mode

In the prime-mover mode, four crew
members could accelerate 100,000 1b. of
orbiting vehicle materials into position
for assembly to a speed of one foot per
second, controlling it and stopping 1t in
the desired position, performing this
function at least three times after hav-
ing traveled 1,000 ft. to begin their
task,

A two-way radio is contained in the
pack.

The three panel-mounted maneuver-
mg controls govern rotation and trans-
lation movements of the system. Ro-
tational pitch and vaw arc activated
by an up-down, right-left control which
moves laterally and s located atop the
panel. Control of fore-aft and up-down
translation is located on the right side
of the panel, Also on the ut-hr in. b
five-in. by four-in, panel are a switch
which selects full control capability or
places the device on standby—power on
but no control signals to the jets—and
an emergency switch 'H"-]II.I.'.]I bvpasses
the 11.It:}]:|;|l{:l’r by means of a separate
circuit and permits the crew member
to fly by means of the control valves
directly,

Torque Controls

Rotation or torque controls command
the system's jets to produce pure
couples in order to provide rotation
without translation, using a svstem of
switching logic developed by Vought
Cngineers,

The forward-firing jets in  the
shoulder area and a jet firing forward
between the legs are housed in pack
extensions which place the nozzle aper-
tures several inches awav from the
hody, -

FFor stabilization and attitude control,
Vought engineers studied manual and
automatic systems with torque ]:nr:m{ht]
by single-axis gyroscopes, twin gyros, in-
ertial uhuulh, twin inertia wheels and
gas jets. While the control svstem does
contain gyros, these are the rate type
used strictly as sensors and do not pro-
vide power for stabilization,

The various systems are composed of
plug-in modules to facilitate mainte-
nance and servicing.

Cooperative Satellite Programs
To Be Discussed by U.S., USSR

By Cecil Brownlow

Geneva—Potential  broadening  of
initial arrangements for cooperation in
peaceful space ventures, agreed upon
bv U.S. and Soviet delegates in re-
cent bilateral negotiations here (AW
June 11, p. 39), will be discussed at a
proposed follow-on meeting in the near
future.

A major item to be covered in talks
between representatives of the two
countries 15 the held of communica-
tions satellites.

The negotiations, probably to be
held in Moscow, will be a continuation
of the Geneva discussion 1n whach
U.S. and Soviet delegates recom-
mended that data received from their
respective weather satellites be shared
by the two countries and made avail-
able to other interested nations. For-
mal ratification of the plan by the two
governments 15 expected to be routine.

Concrete Moves

Described as a “feeble first step” by
one U.S. spokesman, the recom-
mendation was one of several concrete
moves toward a potentially broad base
for international cooperation in space
which were threshed out here over the
past two weeks. Thev include:

e United Nations World Meteorologi-
cal Organization (WMO) proposed the
establishment of a world-wide weather
forecasting  system,  including  the
weather satellites of the U.S. and
Russia, sounding rockets, balloons and
ather conventional equipment and
technigques.

® Agreement in the bilateral negotia-
tions for the establishment of weather
data coordination centers m Washing-
ton and Moscow by the 1963-65 period
to coordinate weather satellite infor-
mation plus other inputs from WMO's
proposed forecasting svstem. WNMO
also prr}]lrl-aa:d that a third such center
be lacated in the Southern Hemisphere.
® Recommendation bv the technical
and scientihc subcommittee of the
L. N.s Committee on Peaceful Uses
of QOuter Space that an international
equatorial sounding rocket range be cs-
tablished under United Nations aus-
pices,

The subcommittee proposal will be
discussed by the full committee in New
York this summer and probably placed
before the General Assembly for final
approval sometime in the fall, In dis-
cussions here Italy tentatively offered
to put at the U.Ns dl:p{ml 1ts
Texas Tower equatorial range in the
Indian Ocean off the African Coast.
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India also is expected to offer use of
its ternitory for such a range.

Both the U.S. and the Soviet Union
were represented on the subcommittee.

In the closing session, U. S. delegate
Armold Frutkin, director of the National
Aeronautics and Space Administration’s
Offhice of International Programs, told
the group that the recommendation
“leads to a valuable precedent for the
establishment of other similar useful
facilities in an economic and effective
manner without placing new fAnancial
or administrative burdens on the United
Nations,” He added:

“At this facility, any member state
will be able to observe, train, measure,
experiment or test for peaceful, scien-
tihe purposes under reasonable condr-
tions applicable to all. The undoubted
success of the proposed facility may in
due course encourage us to further ef-
torts of a like kind.”

Officials said there had been no ad-
vance coordinated plannming  for  the
technical subcommittee to convene
here at the same time the WMO and
bilateral discussions were under wav.
One spokesman deseribed the timing as
pure coincidence. Another subsidiary
group of the parent U, N, Committec
on Peaceful Uses of Outer Space—the
legal subcommittee—also was in session
here at the same time.

Timing of the current WMO dis-
cussions and the bilateral negotiations,
however, was carefully mqr.-pc-cl out in
advance, and, during the course of the
meetings, ¢ach body was advised of the
progress being made by the other.

Specifically, the bilateral negotiations
were largelv designed to lay the around-
work within the vital area of satellite
cooperation that could provide the basis
for WMO's envisioned comprehensive
world-wide weather forecasting svstem.

During the bilateral negotiations,
U.S. delegate Dr. Hugh L. Drvden,
deputy {]er:{tnr of N. "LH A. and Soviet
Academician Anatoli Blagonravov also
cdiscussed the possibility of jointly map-
ping the earth’s magnetic field during
the 1964-65 “International Year of the
Quiet Sun” planned by the Interna-
tional Union of Geodesy and Geophy-
sics during the time span when there
will be a minimum of solar activity.

A joint statement issued by the two
delegations said, “such cooperation
would probably involve the coordinated
launching of a satellite by each country
in conjunction with ground observa-
tions by many other E{Jlll‘JlT]IL‘..

IFuture talks also may include other
subjects for cooperation discussed in re-
cent correspondence on the subject be-
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Arrive Mars: 10.3 August, 1971 Giant steps were taken recently at
Lockheed Missiles & Space Company toward manned exploration
of the planets Mars and Venus. For the first time, accurate
interplanetary transfer orbits have been plotted to show velocities

as related to departure and arrival dates for an entire cycle of planet
oppositions. A '‘fast'’ round-trip would take a year, allowing
perhaps ten days exploration time on Mars.

A preliminary but comprehensive study also was made on the
spacecraft's design considerations. Many facets were explored —
configuration, single versus multi-stages, weight, thrust, payload,
exploring, landing, and return equipment; and many more. The

arresting conclusion of Lockheed scientists: A vehicle can perform
such a mission within the present state-of-the-art.

Engineers and scientists at Lockheed Missiles & Space Company conduct

many other feasibility and research studies, probing for advanced
knowledge in a wide diversity of disciplines. Lockheed's constant
expansion, its growing leadership in missiles and space, its

ever-widening scope of projects, its ideal location on the beautiful

San Francisco Peninsula—all open new and unusual challenges
to well-qualified people.

For further information, please write: Research and Development Staff,
Department M-25D, 599 North Mathilda Avenue, Sunnyvale, California.
e Lockheed is an equal opportunity employer.

N LOCK HEED missiLEs & SPACE COMPANY

A GROUP DIVISION OF LOCKMHEED AIRCRAFT CORPORATION

Systems Manager for the Navy POLARIS FBM and the AGENA vehicle in various Air Force Satellite
programs. Other current projects include such NASA programs as 0G0, ECHO and NIMBUS.

SUNNYVALE, PALD ALTO, VAN NUYS, SANTA CRUZ. SANTA MARIA, CALIFORNIA » CAPE CANAVERAL, FLORIDA « HAWALI




Space Environment Simulator Readied

Spherical space environment simulator, capable of duplicating an altitude of 700,000 ft.,
solar radiation and spectral distribution, is being assembled by Space Technology Labora-
tories, Inc., Redondo Beach, Calif., and will be completed by October. It will be used to
evaluate flight models of the Orbiting Geophysical Observatory, which STL is building for
the National Aeronautics and Space Administration,

tween President Kennedy and  Soviet
Premier Nikita Khrushehev.,

Meetings between Dr. Drvden and
HLWHTIFI"-HH were bezun in New York
mrhu this vear and HIL!'I transferred to
Ceneva to dovetail with the sessions of
the World Meteorological Organiza-
tion,

Weather Data

The lengthy and inter-related pro-
posals advocated by WMO 1 a report
drafted under the direetion of Dr.
Harry \\’Lﬁ;hr director of research for
the U.S. Weather Bureau, and Soviet
]Jl't‘rl:l;:f-.h{]T V. A, Bugaev include provi-
sions for a “world weather wateh™ with
a svstem of intermational and regional
data centers for receving and Lll‘ﬁl{fl'l'll
nating weather data mu] forecasts ob-
tained from raw material provided by
satellites and other media.

Planned Washington and Moscow
collection pomts plus the proposed
Southern Hemisphere site would be the
primary international centers. In ex-
plaming the proposed functions of the
two types of centers, a WNMO report
Savs:

“The world centers, which would
have access to world-wide data coming
from the usual meteorological observa-
tions, as well as from meteorological
satellites, would alsoe have available the

&0

claborate and costly equipment required
for processing and piecing together the
avatlable mformation from satellites
and other sources. These world centers
would have the necessary staft and also
the communications facilities to dis-
seminate speedily the result of their
work: . .

“Regional centers would be estab-
lished to make available to all countrics
in the region of each center the vast
amount of additional data  which
meteorological satellites provide. Thev
will in no wav replace but rather assist
existing national meteorological serv-
1CES.

To close the present gaps m the
world’s meteorological observation net-
work, the Iupmt proposed what it
I:Ernwci a minimum plan for the estab-
hshment of 100 automatic surface
weather observatories—30 in the North-
ern Hemisphere, 70 in the Southern—
plus 53 new upper air observatories, of
which 20 would be located aboard ships,
33 on contiments and islands.

While the proposal has vet to receive
approval from the WMO executive
committee, estimated cost of implemen-
tation is $35.7 million for purchase and
installation of the needed equipment
and 516.5 million for annual operations.

Recognizing that the plan in some
instances  exceeds  “national  possibili-

ties, international fAnancing will be
necessary, especially in o the  less-de-
veloped areas,” the report savs, To
breach this gap, it recommended  that
“full use should be made of the pussL-
bilities for assistance through the
United Nations expanded program of
technical assistance and the United
Nations special fund for economic de-
velopment.”

It also suggested that the U.N. con-
Sldr.r the possibility of establishing a

“world weather fund” to support the
implementation of the WMOQO plan of
action.

In discussing the financial problems
involved in establishment of a world-
wide svstem, the report concluded:

“The laumching and operation of the
meteorological satellites will, it is as-
sumed, continue to be a national re-
sponsibility, and the financial aspects
of these activities are not therefore dis-
cussed.”

While emphasizing that weather
satellites supplement rather than re-
place conventional observation systems,
the report says data from orbiting ve-
hicles “often reveals cloud and nl‘!h:.l'
patterns not previously suspected™ even
in regions where the network of me-
teorological  stations  “is  considered
dense.” It also said observations by
U. S. weather satellites thus far have:
® Detected the existence of trough
lines, tropical storms and extra tropical
depressions “which would not have
been paossible without satellite observa-
tions.”
¢ Yielded information about cloud pat-
terns “which were previously unsus-
pected and which will be of very great
value in a better undu‘-.lmclm,g of at-
mospheric processes.
® Identified smow and ice felds in a
demonstration of their potential for de-
termiming the geographic extent of the
world's snow-covered land arecas. This,
the report savs, “combined with repre-
sentative snow depth measurements,
should provide information on water
resources available for irrigation, river
navigation and water power expern-
ments.”

e Provided wvaluable information on
solar radiation and the mmfrared radia-
tion emitted by the earth and 1its at-
mosphere. These measurements  will
continue, “and in the future it will be
possible to maintain a close watch on
the incoming solar radiation m all wave-
lengths,” the report said, It added that
more rened measurements of the up-
coming infrared radiation In varous
wavelength bands mav  permit  deter-
mination of the mean temperatures of
decp lavers of the upper atmosphere
and provide broad picture of the
distribution of water vapor and ozone
in the upper atmosphere.” By 1963,
the report predicted, weather satellites
will be capable of providing global in-
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formation on precipitating clond lavers,
thunderstorm and surface pressures and
temperatures; information on the upper
winds; parbial coverage of the average
temperature of thick stratospheric Irn-
ers, and an indication of the content
of water vapor and ozone in the upper
atmosphere.

To make maximum use of this po-
tential, the report said, the following
requirements must be met:
¢ Continuous existence of one or more
satellites  transmitting useful meteor-
ological information,
¢ Read-out stations “in sufhaent num-
ber and with adequate facilitics to en-
sure accurate reception and processing
of data for global coverage and utiliza-
tion.”

e [nterference-free frequency bands for
communication with the satellites.

e Adequate network of conventional
and  auxiliarv meteorological  observa-
tions “'to provide the broad-scale frame-
work for the detailled observations ob-
tainable from satellites and to help in-
terpret these observations.”

e “IFurther development of techniques
for operational use of satellite data.”
¢ Communications facilities for prompt
world-wide dissemination of the proc-
essed data.

e “Long-range research program incor-
porating data from satellites.”

To solve the problem of glohal
meteorology, the report added, “‘we
must have global observations which
will give us a description of the fields
of motion, temperature, momentum,
pressure, humidity and ozone to a
lieight of about 80 km. (about 50 mi.)
and the fluxes of matter and energy
through the lower and upper bound-
aries.”

The present system of conventional
observations, it said, is deficient in two
major respects—’ ‘the number of stations
making these observations is insufhcient,
and the techniques and devices for the
svstematic measurement of the atmos-
phere above 30 km. (about 19 mi.)
and for the fluxes of heat and moisture
from the earth’s surface are inadequate.”

In an appendix at the report’s con-
clusion, the authors noted that man
eventually will be capable of influencing
weather and climate on a large scale
and added:

“Before starting an expeniment on
large-scale weather nn:r::liki:cﬂtir.nlﬁ. we
must be sure of our capability of fore-
casting accurately the expected modif
cation in the heat balance and the cir-
culation of the atmosphere. Otherwise,
we could face some day the dangerous
situation of undesired, irreversible
weather and climate dangers.”

The report and its recommendations
are scheduled to be examined by the
U.N.'s Economic and Social Council
next month in Geneva and the Gen-
eral Assembly in New York this fall.

USAF Contracts

Air Force Ofhce of Scientiic Re-
search recently awarded 80 grants and
contracts valued at more tlmn 53.7 mil-
lion:

California Institute of Techonology, Pasa-
dena, Calif.—263,112 for structure of
Figuids,

Floridn State Umniversity, Tallahassee,
Fla.—330 000 for preparation and proper-
ties of reactive intermedintes,

Columhbia Unlversity, New York, N, Y.—
$64,400 for molecular collision processes at
oW [Iressure,

Utah State Unlversity, Logan, Utah—
514,747 for pyrolysiz of esters.

University of California, Herkeley, Calif,

-£156,000 for three dimensional problems of
aupersonle and hypersonie Now and panel
flutter of eviindrical shells,

University «of Chiragoe, Chicago, 11—
54,7656 lor experimental investigations of
transpiort  properties of partially  fonized
SO,

University of Minnesota, Minneapolis,
Minn.—3%38,685 for study of certaln weakly
nonlinear vibrating systems.

Cornell University, Ithaea, N, Y. —31565,-
K28 Tor theoretical and experimental invest-
tigations Iin high speed aerodynamies.

New York University, New York, N, Y.—
$34,700 for macroscopic magneto-Auid dy-
namics,

Pennsylvanin State University, Univer-
gity Park, Pn.—380,137 lor effect of experi-
mental conditions on the mechanism of
fatipue.

Mussachusetts Institute of Technology,
Cambridge, Mass.—%27,650 for research on
conduction in onized gases and lonized gas-
aurface Interactions.

Stevens Institute of Technology, Hoboken,
N, J—Rn7.058 for basie studies oan the
mechanism of, dynamies of, improvement
of, and instrumentation for a new high
eflficiency conleal coaxial plasma motor
icrater gun),

University of Texns, Austin, Texas—
141,124 for helinvm discharge and physies
of metastable =ystems,

National Academy of Seiences, Washing-
ton, DLVC.—37.000 for study of scientific in-
formation problems in rescarch,

Yeshiva University, New York, X, Y.—
+13. 800 for research in symbollie logie and
recursive function theory,

Duke University, Durham, N, C.—§13,050
for mechanical language analyvsis and syn-
thesis,

Californin Academy of Selences, San
Francizgeo, Calif.—3$310.8586 for astronavig:a-
tion in migratory birds,

Florida State University, Tallahassee,
Fla,—£18.940 for research on photobiology
and photochemistry.

Harvard College, Cambridge, Mass.—3$15,-
non for hypothalmic secretory factor for
adrenocorticotropic hormone,

U'niversity of Texns School of Medivine,
Galveston, Tex.—3$17,713 for postganglionie
cholinergic mediation of sympathetic nerves,

University of Colorado, Boulder, Colo.—
26,980 for research on methods of validation
of judgment In decision making,

University of Hawail, Honolulu—£26,408
for predietive model for intra-group ne-
gotintion.

Bucknell University, Lewisburg, Pa.—
£6,612 for comparative study of reinforce-
ment In 4 verbal learning task.

University of Wisconsin, Madison, Wis
—$£22,650 for studies on the compléx pre-
curgors of Induced enzymes in yveast,

University of Michlgan, Ann Arbor, Mich,
—315. 0000 for Investigntion into the theory
of spheroidal and mathieu functions.

University of British Columbin, Vancou-
ver, Canada-—$12.990 for numerical inte-
grations of ordinary differential equations,

University of Californin, Berkelev, Calif.
—J22.300 for algebraic structures for mod-
ern functional anmlysis.

University of Cullfornia, Riverside, Calif.
$11,254 for study in probability theory.

University of Colifornin, Davis, Calif.—
$£8,364 for infinite and doubly homogeneous
algebras,

University of Colorado, Boulder, Colo.—
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Do you
need a simple,
economical*

positioning
system?

*with both low cost and
low maintenance

THE MARK OF QUALITY

S| BARBER
S| COLMAN

Both our high-speed and moderate-
speed remote positioning systems
have been selected by leading manu-
facturers for use on a wide range of
airborne and ground-support appli-
cations. They have been used for
control of cowl flaps, trim tabs,
valves, nose wheels, antennas, throt-
tles, and many similar applications.

These direct current servo sys-
tems give normal positioning accu-
racies of 1%. Higher accuracies are
available if required. Unique circuit-
ry is incorporated to provide fast,
precise response without hunting.
For more details, write for a copy of
our Positioning Systems Catalog or
contact the Barber-Colman engi-
neering sales office nearest wyou:
Baltimore, Boston, Dayton, Fort
Worth, Los Angeles, Montreal, New
York, Rockford, San Diego, Seattle,
Winter Park, Fla,.

BarBer-CoLmanN COMPANY

Aircralfl and Missile Produels Divizian
Depl, F , 1422 Rock 51., Rockiord, Illinais
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'?[': Mountainous region southeast of the crater Albategnius

Raytheon laser
hits moon

On Wednesday, May Sth, a team of Massachusetts
Institute of Technology scientists illuminated the
moon's surface and detected and recorded the reflec-
tion. The new first was accomplished with 13 bursts
of 6934-angstrom light from a 50-joule, 4-barreled
Raytheon ruby laser. The new Raytheon laser is the
most powerful yet reported. Raytheon is currently in-
vestigating laser systems in the areas of communi-
cations, ranging, detection, space vehicle guidance,
weapon systems, and medicine,* Write for further
information to Martin B. Curran, Raytheon Company,
Lexington, Massachusetts.

e — =

*For those interested in pursuing basie [aboratory investiga-
tions, Raytheon is now offering a complete laser head for $975.

For new laser fact folio, fill out and mail coupon on page 83

Advanced Researchers—

The sky
IS not
your limit

The Advanced Devel-
opment Laboratory of
Raytheon's Surface
Radar & Navigation
Operation (suburban Boston) seeks
additional skilled and imaginative
technical talent—Advanced Systems
Engineers and Physicists—for the
kind of free-wheeling, no-holds-
barred research that led to laser's
spectacular moonshot success.

Our prime function is exploring and
developing electronics capabilities.
In addition to the continuous laser
pragram, typical Advanced Develop-
ment Laboratory projects include
Matched Filter Correlation Systems,
theoretical and experimental work
on Spherical Plasmoids, investiga-
tion into High Level Microwave
Energy Absorption by Gases, tech-
niques for extracting information
from raw signal data.

Your investigations are carried to
a point where capability exists for
one of the Engineering Departments
to embark on delivery of the item.
The results of your participations
In such projects will frequently be
of sufficiently high level to warrant
publication.

The Laboratory provides sufficient
assistance from service groups to
enable you to pursue theoretical
and experimental work free from
the problems of production, admin-
istration and red tape. The well-
equipped experimental facilities in-
clude a computer in full-time
service.

If you are qualified and would like
to join this select group of key
technical personnel, please forward
your resume to Mr. William Gal-
lagher, Management and Profes-
sional Recruiting, Department 128,
Equipment Div., Raytheon Co., P. 0.
Box 520, Waltham, Massachusetts.

An Equal Opportunity Employer

220,500 for research entitled “"Continued
Fractions,"™

Caolorade State University Research Foun-
datlon, IFort Colling, Colo—3%24,301 for
determination of sample sixe,

University of Chicago, Chicapga, 1Hl.—
£30.601 for alpebraiec mechanism of fiber

Spacdag.
Hiurviard College, Cambridege, Mass.—561 .-
207 for rexearch in ¢lasslecal analysis,

University of Minnesotn, Minneapaolis,
Minn.—3%4,287 for research in Riemann =sur-
[Aces,

University of Missoori, Columbin, Mo —
0,666 for differential eguations of growth.

The Institute for Advanced Study, Prince-
ton, N, J.—335,000 for advanced mathemat-
ical research.

Prineeton Unlversity, Princeton, N, J.—
40,160 for applieations of the methods of
modern topology.

Cornell University, Ithaca, N. Y.—§18,5938
for statistical multiple-decision procedures.

Yeshiva University, New York, N. Y.—
$18.600 for existence and use of algorithms.

University of Narth Carolina, Chapel Hill,
N, C.—E852,000 for research on nonpara-
metrie influence.

Lehigh Universlty, Bethlchem, Pa,.—3$10,-
117 for Riemannian and complex manifolds.

Willinm Marsh KHice University, Houston,
Tex.—%$4,200 for potential theory and prob-
abillity theory relatlonships.

University of Britlsh Columhbia, Vancou-
ver, Canada—3$§26,552 for functional an-
alysis and potential theory.

University of Redlands, Bedlands, Calif.
—$14,892 for research in the electronic
structure of rare earth atoms,

Georgin Tech Research Institote, Atlanta,
Georgln—§48,472 for mass spectrometric
sludy of ion-molecule reactions occurring at
thermal energies under gas-kKinetle condi-
tioins,

University of Illinels, Urbana, I1L.—349,-
B75 for modulation of Hght by elegtro-opti-
ral means.

University of Minnesota, Minneapolis,
Minn.—348,642 for research on rotational
motion of superfluld liguid heliom.

Princeton University, Princeton, N, .J.—
541,485 for study of Informative processing
in adaptive control systems,

PFolytechnie Institute of Brooklyn, Brook-
Iyn, N, Y—31L000 for study of plasmas
and high density beams,

Polytechnic Institute of Brooklyn, Brook-
Iyn, N. Y.—%175.000 for rescarch in electro-
magnetic theory and also information proe-
i

Essex College, Assumption University of
Windsor, Windsor, Ontario, Canadan—816,-
834 for research on optical pumping of
alkali metal vapors,

University of Chicagoe., Chicago, Ill.—
2135,544 for cosmile and solar radiation
gtudies and thelr astrophysieal O -
HECLEIraeE,

University of Marviand, Collezge Park,
Md.—3245.846 for studies in rapid cosmie
ray  variations and also interplanetary
physios,

Bartol Hesearch Foundation of the Frunk-
lin Institute, Swarthmore, Pa.—334,000 for
H'Hlnlﬂ:l-’ of properties of mediom welght nu-
cliel,

University of Chicago, Chicago, 11.—561,-
68 for study of diffusion in solids and
ligquids at high pressures,

University of Illinoels, Urbana, [11.—2%84 -
=04 for study of the electronic structure of
lonic crystals,

Michigan College of Mining and Technol-
ngy, Houghton, Mich.—§65.429 for research
on defect behavior in plastically deformed
semiconductors,

Cornell University, [thaca, N, Y.—£82. 000
for study of salid state non-stolchiometric
compounds,

Syracuse University, Syvracuse, N, Y.—
$53,900 for =study of structure and mag-
nétic properties of transition and lanthanide
metal compounds,

Case Institute of Technology, Cleveland,
Dhio.—$33.042 for study of Fermi surface
of metials and of dilute allova,

dohn Carroll  University, University
Heights, Cleveland, Ohio.—$42,1562 for
study of magneto-acoustic absorption in
solids,

University of Texas, Austin, Texas—336, -
142 for study of rare earth phosphides,
selenides and tellurides.
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University of Californin, Berkeley, Calif.
—235,000 for acceleration of research on
chemical effects of radiation.

Glannini Controels Corp., Duarte, Calif.—
41,364 for advanced acroglastic systems
studies,

RIAS Division, The Martin Co., Balti-
more, Md—399 289 for study of nonlinear
mechanies.

Flight Seiences Laboratory, Ine, Buf-
falo, N, Y. —230 568 for s=timulation of
hypervelocity aerophyszical phenomena,

Generinl Eleetrie Co., Philadelphia, Pa,—
S4R.0987 fTor study of high altitude =hock
WAYe ZIIFUcCLire,

Genernl Electriec Co., Philadelphia, Pa.—
220,647 fTor study of two-phase llows,

Aernjet-Genernl Corp., Azusa, Calif.—
64,484 for study of Kinetics of formation
of boron nitride from pentaborane and hy-
drazine,

Aeronutronic Div. of Ford Motor Cn.,
Newport Beach, Calif.—380.338 for research
on non-equilibrivm plasma properties,

Dynamie Seience, South Pasadena, Calif.
—243,0806 for research on combustion in-
atability.

RCA. Princeton, N. J.—E86,087 for con-
tinuation of research on plasma accelera-
tion.

Stanford Resenrch Institute, Menlo Park,
Callfl.—%26.924 for atudy of individual in-
formation handling problems.

Haytheon Co., Missile and Space Div.,
Jedford, Mass—214,784 for study of the
rélutionship between measurable and utlli-
ties in man-machine systems,

Department of Applied Mechanles, Uni-
vergity of Louvain, Louvain, Belglum—
215,000 for study of dvnamic behavior of
plates and shells under thermal stress,

Institute of Chemistry, University of
Louvain, Louvain, Belglum—325.300 for
study of reaction In kineties In flames.

University College, Department of Psye-
chology, London, England—2258 800 for
atuidy of stochastic models and choice be-
havior,

Muax-Plunck Institute for Biology, Tubin-
gen, Germany—35,000 for mathematical
studies of the function of the nervous sys-
tem.

University of Cambridge, Coambridge,
England—3§6,846 for study of the neuro-
physiology of the avian brain in relation
to certain skills and responses,

University of Cambridge, Coambridge,
England—25,275 for study of unit activity
and oxygen tension In the hypothalamo-
hypophysical system.

The Welzmann Institute of Science, Re-
hovoth, Israel—35,270 for study of photo-
phosphorylation meéchanisms in chloropliasts,

Department of RBiochemistry, University
of Leicester, Leicester, England—312.900
for study of the metabolism of simple
carbon compounds In microorganisms.

Depnrtment of Physiology, The Medieal
Brhool, University of Edinburgh, Edinbuargh,
Aeotland—235.950 for study of smooth mus-
¢le responses as altered by humoral back-
Eround,

Department of Pharmacology, University
of Oxford, Oxford, England—2313.600 for
gtudy of blochemistry of the biogenic
amines.

The Gustal Werner Institute for Noelear
Chemistry, University of Uppsala, Uppsialn,
Sweden—E8 800 for study of localized radio
lesions In the CNBES.

University of Goettingen, Goettingen,
Germany—38,300 for electro physiologliceal
atudies of the olfactory bulb,

Laborntoire de Physiologie, Faculte de
Medecine ot de Pharmacie, Unliversite de
Lyon, Lyon, France—2%17,200 for study of
neurophysiologle inhibitory svstems active
during sleep,

University of Storkhoelm, Stockholm,
saweden—235,.000) for study of psyohological
relations in the perception of space, time
and velocity,

Technion Hegearch and Development
Foundation, Ltd., Haifa, Israel—22 865 for
study of the physical tensor and applica-
tions,

Mathematies Institute, University of Aar-
hus, Aarhus, Denmark—£5.200 for study of
fluctuations of sums of random variables

University of Oxford, Oxford, England—
§16.300 for study of waves in anizotropie
media.
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SIRIKE BAGK WITHOUT FAIL-
EVEN UNDER ATTACK!

Finding ways to keep our defenses alert and ready—to pre-
vent them from becoming paralyzed during and after an
attack—is a challenge we meet at General Telephone &
Electronics.

Today, multiple hardened missile sites require more than
one launch control center and more than a single com-
mand communications link to each underground missile
silo. That's why our subsidiary, Sylvania, has developed a
selective missile launch control system which is “surefire.”
It provides hardened communications links between the
control center and the missile silos and, if needed, permits
alternate control centers to take command,

Sylvania’s experience in communications, in coding to dis-
criminate between silos, in anti-jam techniques, and in
security, all serve to make missile sites less vulnerable and
more reliable. In addition, the techniques used in such a
system can be applied to launch mobile missiles on land
and at sea.

Safeguarding the nation’s retaliatory power is just one of
the many ways the scientists and engineers of General
lelephone & Electronics are contributing to national de-
fense. The vast communications and electronic capabilities
of GT&E, directed through Sylvania Electronic Systems,
can research, design, produce, install and service complete
electronic systems. These systems include detection and
tracking, electronic warfare, intelligence and reconnais-
sance, communications, data processing and display.

That is why we say—the many worlds of defense electronics
meet at Sylvania Electronic Systems, Division of Sylvania
Electric Products Inc., 40 Sylvan Road, Waltham. 54, Mass,

/AL TELEPHONE
SHECTRONILS

Total Communications from a single source through

SYLVANIA ELECTRONIC SYSTEMS

Including: Automatic Electric « Electronic Secretary
Industries « General Telephone & Electronics International
General Telephone & Electronics Laboratories « Leich
Electric « Lenkurt Electric « Sylvanla Electric Products




AERONAUTICAL ENGINEERING

BELL 47J-2 MOTHER SHIP controls an Army H-13E drone in tests at Bell Helicopter’s Ft. Worth, Tex., plant.

H-13 Drone Tests Battlefield Capability

GROUND-BASED non-pilot dn:rm: operator lands I:'h-: H-13E.

66

Ft. Worth, Tex.—New tactical uses
of helicopters in the battleficld environ-
ment, which include the possibility of
using relatively unskilled personnel for
vital missions, are indicated as a result
of flight tests with drone versions of
H-13E rotary wing aircraft conducted
by Bell IILhm ster Co,

Remotelv :.“rmtm”u-::l Armv H-13E
hf:hn.',n]:-h:n were flown on  simulated
military missions by Bell engineers us-
ng baoth ground- based and Jn‘lmmi Con-
trol ::qmpnunl‘ demonstrating:

e Takeoff, cross-country ﬂ:ght and land-
ing by remote control from an accom-
panying mother Tlf.']lf“i]l‘[’

e Remote control takeoff using a ground
unit, picking up control of the drone
by a mother ship m the air and trans-
fer to another ground-based unit at the
completion of the mission for landing.
e Takeoff by control from a ground
unit, locking the drone helicopter on
automatic Aight, and regaining control
for landing at the conclusion ot the mis-
sion by another ground-based station.

Remote control from the mother
helicopter included successful low-level
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flights of the drone at 10 ft. to 25 ft.

Basic test objectives to determine the

feasibility of the svstem were achieved.
according to Bell engineers, who note
that the only deficiencies apparent were
a lack of means of measuring the dis-
tance between drone and the mother

ship and lack of mformation as to the

drone’s position and velocity with re-
gard to the ground.
These arcas of desired information

should be relatively easv to solve, they

report, adding that they were surprised
at the small amount of information re-
quired by the non-pilot remote control
cquipment operator to flv the drone by
the visual technique. The drone system
used provided the operator with air-
speed, heading and approximate rate
of chimb and he also used the mother
ship’s mstrument panel as a reference
SONTCE,

Altitude control is somewhat com-
pheated by the fact that, working on a
visual basis, the operator has chfﬁru’lh
in determining whether the drone has
climbed or the mother ship has de-
scended should the drone lllLiL‘iliIlL‘ be
chsplaced vertically with respect to the
muﬂw r helicopter. Because the system
utihized was relatively umﬂp]mhmhd
the operator was limited in the degree
of mancuver he could impart to the
drone. Rate of turn of the drone was
hxed at 5 deg. per sce.

For t.J.Luufh, the mother ship was
hovered 30 ft. to 150 ft. behind the
drome and liftoffs were accomplished
casily following some practice in de-
H]H]:unf* judgment as to when  the
drone was hight on the skids and take-
off was imminent. Actual fight of the
drone was found to be verv simple,
with the mother ship positioned up to
1.5 mi. in front of, to the side or rear,
or above or below the drone, Landings
were accomplished from the mother
helicopter by flying the drone to ap-
proximately & mi. of the remote con-
trol ground site and 75-ft. from the
ground.

Landing the drone from the mother
ship involved positioning the latter in
trml behind the drone at a distance of
100 ft. to 500 ft. The drone was flown
to an altitude of 5 to 10 feet and an
approximate hover, with the mother
ship in a similar position. As the hover
was achieved, the mother ship moved
approximatelv 50 ft. aft and 30 ft. to
the right of the drone, providing the
Ope rator with optimum abihity to judge
longitudinal and lateral translation and
drone altitude.

Automatic flights, accomplished by
taking the drone off from a ground con-
trol position, involved distances of ap-
proximately two miles without further
commands, with a normal landing ac-
complished by a ground control site.

Application of the technique to
several mlitary missions  became  ap-

L o

ARMY H-13E helicopter drone flies under remote control, Bell Helicopter Test Pilot Al
Averill is in left hand seat “hands off.”

l“.
]

/

&
FM TRANSMITTER for sr:ndmg to drone is mounted on the mu!ht:r ship floor.
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The new name 1n industry

1s Lear Siegler, Inc. The com-

bined facilities and financial
strength of these two com-
panies, with their matching
talents and proved perform-
ance, will provide even great-
er capabilities in the fields
of defense, aerospace and
consumer electronics, and
research and development.

LEAR SIEGLER, INC.

LOS ANGELES 5, CALIFORNIA



parcnt as a result of the tests. These
include:

® Decoy drone concept, wherchy un-
manned helicopters would be used
forward and flanking scouts for a con-
voy of personnel transport or cargo
helicopters, Equipped  with Weapons,
thev could be used to draw enemy fire
thus alerting the main force, or to
Hush out enemy targets,

* Re-supply missions, whereby the un-
manned helicopter could be taken off
from a ground control pomnt, loaded
with hup[ﬂif:a_ directed to the desired
supply point via automatic flight and
landed by mmp]tt{h untrunu! per-
sonnel at the site with no special equip-

ment except a sheet of instruction.
Tao d:.f.um|:-h~.|| this, data as to the
location of the site conld be mserted

m a computer i the drone. When the

re-supply drone reaches the landing
arca and is in sight of ground personnel,
a signal consisting of a long “dash”
could be sent to the drone using the
modulated continuous wave mode of
a standard Army communications set,
On receipt of this signal, the auto-

pilot would switch off from computer-

derived commands  to grmm:l COIT-
mands.

The ground operator would com-

mand left turns for the drone by send-
mg a scrics of dots and nght tums

GENERAL ELECTRIC'S J85 FUEL NOZZLE

A PRODUCT OF DELAVAN EXPERIENCE

The J85 — main engine fuel nozzle
designed and manufactured for
General Electric Company by
Delavan — has been in use on
G. E. turbojets since 1957,

The key to Delavan's sueccessful re-
sponse to General Electric’s urgent
need for a better fuel nozzle is
experience, Experienced men at
all levels, working with tested and
advanced design concepts based

fFLAraA

M

70

on established standards gained
through 15 years’ experience in gas
turbine engine fuel nozzle design.

This same experience assures you
of high quality fuel nozzles, fast
prototype fulfillment and the ability
to manufacture scheduled require-
ments on time at reasonable prices.
When you need a special applica-
tion engine fuel nozzle Delavan
can help you,

DELAVAN
%Z‘Zﬁ%/ﬁcf‘ﬁf&}ay @?’h;ﬁﬁ?

WEST DES MOINES, IOWA
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by sending a series of dashes. When
the drone is maneuvered over the land-
mg site, a long dash would command
the drone to hover and at the same
hme a stake attached to a cable 15
unrecled. The ground operator would
take the stake, dnive it mto the ground
and then actuate a switch on the stake
that would signal the cable drum to reel
in, drawing the helicopter toward the
ground for landing. After unloading,
the copter would tLLL off on command,
and using information stored in the
computer, fiv back to its point of or-
gin where 1t would be retrieved by the
ﬂrmm{i control site.

Development of airborne  control
equipment to provide greater latitude
N maneuvering the drone helicopter
15 within the Lnrrtn’r state of the art,
Bell engineers report, A svstem provid-
ing sufhcient sophistication for precisc
mancuvenng at low-altitudes to gam
optimum benefits of low-level tech.
niques, plus the capability of landing
the drone at a u:lh’rmLL of a half- ]'[:Ii]-[
to a mile from the mother ship, could
be done at a cost. in qlmn‘tititq of 100
aircraft, for approximately  $30,000-
$35,000 per svstem, they estimate.

This would include a television svs-
tem in the drone with wide-angle and
1.1 lens coverage for landing ;md an
eveglass-tvpe display equipment for the
operator—alreadv developed by Bell-
that would present the image seen by
the remote TV camera at virtual in-
finitv on the opaque lower-halt of the
glasses, utilizing a ficld lens to pick up
the image from a fber rope. The rope
projects the display from a mimature
TV display, permitting the operator
complete freedom of head movement,
Bell states, Upper half of the glasses
would be clear to permit the uprr;itm'
to flick his eves from viewing the TV
image on the glasses’ opaque section to
a direct view of the drone to monitor
the action,

Booster Recovery Kits

Washington—All American Engineer-
ing Co. has received an 581,400 Army
contract to design and test two recoven
kits for Hil-;nr.'-;T-::..' H-37 helicopters to be
nsed at White Sands Missile Range,
™. M., for booster, drone and instrument
package recovery,

The new recovery systems will be capa-
ble of snatching P |{,]-E igres weighing up to
several Ihmmnd pounds, since rocket

this weight. The contract calls for the
system to be operational this fall.

All American initially developed the
system for the USAF Discoverer satellite
program. It was later made a part of the
recovery procedure for the camera pod
carried on board the ballistic pavload for

boosters Imimched at White Sands reach |

the Echo 2 satellite launch.

AVIONICS

Midas Auto-Checkout May Initiate Trend

By Barry Miller

Los Angeles—Automatic computer-
controlled ground checkout system
which 15 lllthanﬂ to perform fu;t-[:n
and pre-launch checkout of Midas in-
frared early warning satellites and ther
Agena launch vehicles will be developed
hj, three avionics companics under con-
tracts to be awarded this summer.

The system 15 also to be applicable
to other satellites, possibly including
the Samos photographic surveillance
satellite, and a number of industry ob-
servers expect it to set a pattern for the
design of future automatic spacecraft
::]u,thut systems.

Industry proposals for the design and
ch:u]n::mmt of the svstem, called
SC{}RT (Satellite C nmpuhr Operated
Readiness Equipment) were to be sub-
mitted last Friday to Lockheed Missiles
& Space Co., Van Nuys, Calif., which
15 E[‘Jmlu{hng the c{]unpthtrm Lock-
heed is prime contractor for the Midas
satellite svstem which is launched in
the second stage Agena B (and in later
versions, the "ur:rr:n D) launch vehicle,
also made by Lockhced. Between $4
and 35 million is believed to be allo-
cated for the SCORE program, from
funds made available by the Air Force
from the Midas budget.

Competing Companies

Organizations believed to have sub-
mitted proposals for the SCORE proj-
ect by deadline last Fridav include Beck-
man  Systems, Control Data Corp.,
Packard Bell, Electronic Specialty, "ur-
borne Instruments, General Electric,
Ameleo, Autonetics, Hughes, Radio
Corp. of America’s Data Svstems and
Aerospace Command & Control Divi-
sion, a team of International Business
Machines and Emerson EFlectric, a2
team of Bendix Eclipse Pioneer Divi-
sion with Thompson Ramo Wool-
dridge, and a Sperry Rand Corp. team
comprising  Sperry, Utah, Univae,
sperry Microwave and Wheeler Elec-
tromics. About 80 avionics companies
attended a four-day SCORE svstem
brichng held here last month.

SCORE will consist of three sub-
svstems;
® Large digital computer and associ-
ated equipment, including a digital
comparator, control switching and
stimuli.
® Ground handling and support equip-
ment,

e RF telemetry equipment,

Each of the bidders can quote on

one or more parts, but Lockheed has

indicated no one company will be
chosen to develop more than one of the
three subsystems. Much of the more
controversial competition will center
about selection of the digital compu-
ter. Lockheed expects to integrate the
subsystems, provided by the three
[mh]:u_r_’rm, contractors, into a unified
svstem.

[mitially, SCORL is expected to be
used at Lockheed’s Sunnyvale factory
where Midas is assembled and at an
Air Force operated repair, inspection
and maintenance facility, Ultimately,
another system with only minor changes
will be installed at an n::iin_rih{mt] Alr
Force launch complex to give Midas a
factorv-to-launch checkou ( sequence,

Functionally, SCORE will permit
three testing levels at factory and Air
Force facihities.

In the frst level, manual and semi-
automatic special test equipment will be
used for in-line assembly tests, final
component  testing amn]ung precise
alignment, calibration, 1tl]m’rmmt and
]mt and subcomponent receiving in-
spechion,

At the second level, SCORE will
provide for semi-automatic go no-go
component checkout to isolate and
verify no-go conditions on components
removed from the vehicle. Tests may
also be used as incoming acceptance
tests on  purchased or subcontracted
components. The final testing level
will provide complete antomatic sub-
svstem and system vehicle checkout.

At the Air Force facilibies, automatic
simulated launch countdown with Atlas
(first stage Midas booster) electrical in-
terface simulation and/or actual elec
trical mating may be performed with

the aid of launch and service equip-
ment facithities, simulators.

The SCORE system at a launch fa-
cility will perform autumltic pre-
launch checkout as well as automatic
launch control numltnnng. Actual
speciheations for the SCORE system
represent a composite and refinement
of the ideas of many companies cur-
rently bidding for a SCORE develop-
ment contract. Lockheed had briefed
industry last vear (AW Nov. 13, p. 97)
on the system and requested inter-
ested companies to submit proposals
from which specifications were derived.

System Objectives

The specifications as they evolved
are thought to represent some of the
better zcl[.h about automatic checkout.
Ome of the objectives of the system is
to make it adaptable to any future au-
tomatic launch control and missile
needs with onlv changes made neces-
sary by new mhantcm test require-
ments, additional control and display
requirements and facility differences.

As presently envisioned, however,
the SCORE svstem mav run into a few
technical roadblocks, Midas is actu-
ally contained within the Agena ve-
hicle, which is automatically checked
out with the pavload. This could pre-
sent certain problems in compatibility
between the SCORFE svstem and the
Atlas (hrst hoost ‘-.l'll"'E\,I-E'hLl:'.]-.fﬂlf

Among the DUILH] desien objectives
of SCORE, are the following:

o Computer-controlled checkout—The
general purpose, high-speed digital com-
puter will control, evaluate and docu-
ment test results,

® Replacement level-Checkout equip-

EQUIPMENT LOCATIONS & FUNCTIONS

(MANUAL & SEMI-AUTOMATIC STE.|
| SUNMED | "LSEMIFAUTO GO/NO GO
| EACILITY COMPONENT C/0
2. AUTO SUBSYSTEM-SYSTEM
c/0
 COMPONENT a0 80
| 0
i&ﬁ!‘rgﬁﬂgﬂ 2.AUTO SYSTEM-SUBSYSTEM
FACILITY 3. AUTO SIMULATED LAUNCH
COUNT DOWN
[ AF OPERATED
L AUTO PRE-LAUNCH C/0 |
‘JFﬁﬂEH“— 2. AUTO LAUNCH CONTROL
Soant & MONITORING

MIDAS AUTOMATIC GROUND EHECI{GUT
form factory, maintenance facility and launch
warning satellite system and the Agena second

EQUIPMEHT nltimately is expected to per-
pad checkout of both the infrared missile
stage launch vehicle. Equipment locations

and generalized functions of the equipment are shown here,
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ment will solate malfunctions to the
replaccable component level, 1. e, ve-

locity  meter, power converter, multi-
plexer, ete.
¢ Automating manual equipment—

Proven manual techniques will be au-
tomated rather than attempting to de-
velop new techniques which may not
be feasible,

® Comparing real time RF=[Fquipment
5 to handle RI' and hardline data and
measure 1t agamst himits n real time,
thus eliminating the six or seven davs’
delav while waiting for data reduction
and analvsis after each test run,

® Dual wvehicle capability—To speed
checkout operations, one vehicle can
be under test while another undergoes
test preparation, aided bv rapid con-
nect ‘disconnect to cut time required
in switching from one vehicle to an-
other,

¢ Manual over-ride—Test operator will
have manual over-ride to call up pre-
specified  diagnostic  sub-routines  for
trouble shooting.

e Modular dcmgn—ﬂndul ir design con-
cept will be emploved in SCORE. to
ease trouble shooting, simplifv mainte-
nance and make future changes neces-
sitated by vehicle growth easier.

e Sclf-check and calibration—SCORE
will have self-check and calibrabion ca-
pabilities, It will be able to select and
measure all normal stimuli inputs, pro-
viding self-check stimuli inputs and
sccondary standards for resistance, volt-
age, frequency and time for measure-
ment system calibration,

e Documenting test results—All no-go
test data and limits will be printed out
in real time as physical units dunng

test.
o Minimum  development  risk—The
SCORE system is to be built from

proven commercial parts mecting Mil
specs and 1s not to include unproven
automation tudmiquu or to be predi-
cated on some “breakthrough” whose
tardiness could set back scheduled de-

";L]H!'ﬂ]l.l:_ﬂt.

Lockheed is asking potential con-
tractors to quote costs of an initial
prototvpe on a cost-plus-hxed-fee basis
as well as specity costs for up to three
follow-on units on a similar contractual
basis. First prototype is expected to be
delivered late next vear,

Among supporting equipment for
the computer will be a large buffer, ¢lec-
tric typewriter, program tape recorder,
output tape recorder, high speed printer,
control and indicator console, video
tape recorder and termination unit.

Launch pad simulator will be neces-
sarv to run a simulated countdown as
launch facilibies and support equipment
signals are needed to verify an actuoal
launch sequence program. In addition,
a vehicle simulator 15 necessarv to sim-
ulate all umbilical and test plug func-
tions. Purpose of these simulators 15 to
reduce vehicle flight hardware testing
time, to handle imtial de-bugging and
acceptance testing, to  evaluate and
verifv test programs, to aid in fault
isolation and correction, and to con-
duct simulated countdown, qualifica-
tion test programs and training pro-
Brams.

Computer Requirements

The computer requirements divide
mto two parts. The hrst, to be per-
formed by a general purpose computer,
will be to exercise primary control and
computation. The computer 15 to have
fAlexible instructions, high speed eir-
cuitry, a large magnetic core memory,
flexible Hltlrumw and interrupt capa-
hilitv, buffered input-output and a ser.
entific computational ability,

The second requirement calls for a
high-speed  comparator—with  special
purpose, fixed instructions and needing
high speed circuitry and a small mag-
11:_"h1; core memory with huffered input
and output :‘:lplhlhh While a single
special computer mlght satisfvy bhoth ﬁf
these Midas requirements, the empha-
sis Lockheed places on delivery time
and use of proven techniques probabh

ELECTRIC | [ coNTROL CONTROL SWITCHING
TYPEWRITER B e a ,
IN STIMULI l
S0 <
Prosaav | | T
nedAPE | | onTRoL EHAHDL[HE SELECTION| o
= a —|__ CONDITIONING TERMINATION b—H FACILITIES
OUTPUT BUFFER UNIT e
TAPE e TELEMETRY YEHIES
RECORDER _I CONDITIONING
_____ _ > SO ] '
PRINTER F— [ HiSPEED | | VIDEO
DATA  p— TAPE
| COMPARATOR RECORDER
R TR

GENERALIZED SYSTEM BLOCK DIAGRAM of the projected Midas checkout equipment
shows how primary data—data associated with purticular test or test sequences—is selected,
measured and compared against limits, and test value, limits and identification are printed
in real ime for no-go and stored for documentation. Secondary data—associated with safety
of equipment and personnel—is monitored in real time, compared against limits and no-go

data is printed. Remaining data is monitored and can be compared against limits and no-go

information printed.
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will exelude development of such a
device.

The comparator 15 to provide real
time data comparison with internally
stored limits. High data rate PAM
(pulse amplitude modulation) or multi-
plexed hardline digitized data are to be
entered into its register.

The index register, which resets when
triggered by a data train syvne signal, in-
structs the memory to enter t]::pmpmh_
limits in cither a high or low register,
The two numbers are C‘ﬂtTl]]'lTl.’_'[’_l and
should the results be go, as detected
bv the algebraic sign of the sum, the
comparator accepts the next data pulse
and proceeds as controlled by its fixed
logic program.

[f the result is no-go, the data point
index number, high and low limits and
measured value are transferred via pro-
gram interrupt to the control computer
and to a printer for immediate display.

With the required data point index
number entered into a register for com-
parison with the index number of the
point being measured, pre-selected data
pomnts can be transterred along with
limits and index number mmto the con-
trol computer. Control computer can
update internally stored limits accord-
ing to test program and sequence needs.

,-E'-E FILTER CENTER Tl

FH]ILL Eve Funding Sought—Air
Force's Space Svstems Division has
asked Svstems Command headquarters
to approve a five-vear, multi-million-dol-
lar study and development program for
Project Black Eve, a plan for using high-
intensity optical maser beams to disable
sensors, such as mfrared detectors,
aboard hostile space vehicles (AW Mav
21, p. 23). S5I) wants a go-ahead on
the project which would get under wav
with several - hundred - thousand - dollar
studies to be followed by feasibility dem-
onstration on carth hefore attempting
to place optical masers in a spaceborne
platform. A weapon svstem of this tvpe
15 comsidered to be far more practical at
the present state-of-the-art than a lethal
lascr weapon system,

 Integrated Circuat  Costs — Present
tooling costs of semiconductor inte-
erated circuits made to customer order
mav be a stumbling block to the wide
adloption of these devices o linear
circuits used in communications, naviga-
tion. racdar and other non-digital equip-
ment.  Fairchild  Semiconductor  esti-
mates tooling costs between 55,000 and
515,000 per circuit mounted within a
conventional transistor can where a new
circuit, not just a change in leads, must
be synthesized. At Texas Instruments,
engineering, tooling, fabrication and
testing of several semiconductor circuits
of a single integrated operational amph-
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fier type may cost the customer between
$10,000 and 520,000. Signetics wall
charge roughly 512,000 to $17.000 for
a given customer linear circuit. Mo-
torola is understood to be quoting tool-
g costs of between 51,000 and $2,000
for specially produced circuits.

 Millimeter Wave Maser Reported—
Maser amplifier which operates at 96 gc.
(kme.), using a pumping frequency of
only 65 gc., ml'h a gain of 10 db., has
heen dmcln ed by "ﬁ "estinghouse Elec-
tric’s de fLmL center under hmu wutical
Systems Division sponsorship. The de-
velopment 1s signihcant becanse it
makes use of five paramagnetic spin
encrgy levels instead of the Lmu] three
to obtain inversion, This permits pump
frequency to be considerably lower than
signal frequency, removing the previous
barrier to operating masers at extremely
high frequencies. New maser uses iron-
doped titanium oxide (rutile) and oper-
ates at a temperature of 2K.

= Air Data Computer Checkout—A
lightweight, portable central air data
computer analyzer, which 1s capable of
qluELh rendering “go”, “no-go-low” or
‘no-go-high” decisions at 144 check-
points has been developed by Aerospace
Products Research Corp., Santa Mon-
ica, Calif., for USAF's Aeronautical Sys-
tems Division. The self-checking de-
vice U.ng]n 14 1b., 15 contained m 2
small suitcase size and type container
and was designed for central computer
checkout on the Republic F-105. Ana-
lvzer uses small, modular electrolumi-
nescent units.

» New Radar Company on Coast—NMar-
shall Technology, a subsidiary of Mar-
shall Industries, has been set up in
Pomona, Calif., to specialize in design,
manufacture and sales of radar svstems
and subsystems. The new outht, headed
by Edmund W. Baker and Robert
Dilks, general manager and vice presi-
umtuw:umrmg rupu:t:u.h intends
to delve into R&D in radar evaluation
computers, radar simulators and train-
ing aids, lasers, countermeasures and air
trathc control. Company is located at
2882 Metropolitan Pl., Pomona.

* Microwave Modulation of Light Re-
ported—Modulation of a light beam at
frequencies of 700 to 1,200 me., with
depth of modulation of 10% to 30%,
has been reported by Aircraft Arma-
ments, Inc., Cockeysville, Md. The
modulator emplovs the Pockels Effect
in crystalline material, forming a solid-
state analog of the Kermrr Effect in
liquids, whereby the refractive proper-
ties of an optical crystal are altered by
the application of an electric field. The
modulator consists of an electro-optic
crystal located within the held of a
microwave cavity,

ABOARD A «~
RADAR PICKET

PLANE

. « « a new Eastern cooling

system helps to keep the

Philco APS-103 search radar on the lookout for bogies
and bandits. The liquid cooling unit has a capacity
of 1600 watts, but weighs only 15 Ibs., and fits into
a compact 5-9/32” x 9-7/8" x 7-7/8"” volume. De-
signed for operation to 50,000 feet, it features an
ingenious internal manifold which makes for sim-
plicity, reliability, and which eliminates most internal
connections. If you need efficient, miniaturized light
weight cooling units for airborne electronics cooling,
call on Eastern. Eastern is your perfect source for

liquid tube cooling units for capacities

from 50 to 20,000 watts.
EASTERN INDUSTRIES

A BIViIGIGH BF LABSAATORY Fom CLECTRONMICE, INE,
100 GSMIFF STREET » HAMDEM 14, CONNEGTICUT

HOW BIG?

The JetStar is small enough for low-cost operation
and maintenance. Big enough to give a crew and 8
passengers stand-up room. Powered by 4 turbojets.

LOCKHEED JETSTAR the compact utility jet
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MANAGEMENT

USAF SPECIAL AIR WARFARE CENTER Helio L-28s land Army Special Force troops at a demonstration for President Kennedy at Eglin
AFB, Fla. L-28s are used for rapid deployment of troops engaged in counter insurgency operations,

Feglin AFB, Fla.—Major expansion of
the Air Force's Special Air Warfare
Center here is planned to provide Tac-
tical Air Command with inercased
counter-guerrilla capabilities.

Program calls for building center
strength from its current level of 850
personnel to more than 5,000 men b
mid-1963. At the same time develop-
ment, testing and evaluation of tactics
and equipment especially  suited for
counter-insurgency  operations will be
accelerated.

A fertile new ficld for industry par-
ticipation in weapon systems programs,
from new aircraft through a wide variety
of sensing devices for reconnaissance
and other equipment, appears to be in
the making.

Basically, the special Air Warfare
Center 15 tramming ofhcers and airmen
to enable the Tactical Air Command
to handle anti-guernilla suppression mis-
sions and providing the Armv's special
forces with airlift and air support for
simnilar duty, It also is training TAC
personnel to aect as instructors for air-
crews and airmen of friendly foreign na-
tions who may find themselves involved
in such a war, particularly those smaller,
emerging underdeveloped countries that
are the most likely vichims of aggression.

Under the Special Air Warfare Cen-
ter, commanded by Brnig. Gen. Gilbert
L. Pritchard, two new operational or-
ganizations have been established—the
st Air Commando Group and the 1st
Combat Applications Group.

The 1st Air Commando Group, com-
manded by Col. Chester A. Jack, takes
its name from the Air Commando
Groups which fought in the China-
Burma-India and Pacific theaters dur-
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ing World War 2 supporting behind-
the-line  activities of allied guerrilla
forces. Most famous of these probably
was the lst Air Commando Group,
commanded by Col. Philip Cochran,
which supported British Brigadier Orde
C. Wingate's band behind the Japanese
lines in Burma with transports, bomb-
ers, fighters, helicopters, haison planes
and gliders,

Its current mission, should the U. .
become actively engaged in limited war
or guerrilla activity, “would closely follow
the pattern of its World War 2 prede-
cessor, The current group is an out-
growth of an order in May, 1961, from
the Secretary of the Air Force that di-
rected Tactical Air Command to de-
velop a counter-insurgency capahility.

The 4400th Combat Crew Training
Squadron was formed at Eglin Auxiliary
Field 9 with an initial contingent of 1'1|.'}
ofhcers and men assembled by July 1,
1961. An initial detachment from this
sroup was frst deploved in August,
1961, on a mission of training para-
troops for the newly ftormed Atfrican
nation of Mali. In September, 1961,
the 4400th was declared operabhional
and a second detachment was deploved
to South Vietnam within 60 davs to
mstruct that country’s aircrews and air-
men in C-47, B-26 and T-28 aircraft.

Spe:i:mhn,d training undertaken by
the Air Commandos and passed on to
aircrews of other countries covers all
phases of airborne operations, including
low-level drop techniques for personnel,
cargo and weapons. Other training
phases are skip-bombing, day-and-night
close air support, including use of flares
for might-time detection and suppres-
sion of enemy guerrilla forces and recon-

naissance; cutting off of escape routes
by use of anti-personnel weapons, stak-
mg out from the air areas of suspected
enemy activity, interdiction raids, de-
struchion of supply points, and use of
psvchological operations — harassment
and counter-information programs and
acrial broadcasts.

Initially the Commandos have em-
ploved World War 2 and early ]ZI'IJE{"LIJT
vintage aircraft—the C-46, C-47, B-26
and T-28—since these arc tvpes In gen-
eral use in many countries and also are
available from storage for ready deploy-
ment where necessary.  Also favoring

their use was their relative simplicity
for operation under primitive conditions

from small or hastily prepared bases.
C-46s and C-47s carry out their tra-
ditional roles of cargo and paratroop de-
plovment and the C-47 has been ngged
v-lth belly loudspeaker systems for acenial
broadeasting and fitted with auxiliary
rocket motors to shorten takeoft. The
B-26s are htted with 50-cal. machine
euns in the nose for strafing and can
carry a wide variety of internal and cx-
ternal weapons, including varied tvpes
of bombs, napalm tanks, or rocket
launchers. They can also be fitted out
as high-speed personnel transports car-
rving up to six fullv-equipped special
warfare troops in the bomb-bay, seated
on specially fitted racks. Two K-17C
reconnaissance cameras may also be
fitted. 'T-28s have been converted from
the training mission into mixed weapon
delivery vehicles, with normal armament
comprising two 50-cal. guns in under-
wing pods, and four wing racks for
bombs, napalm tanks and rockets. Ex-
ternal auxihiary fuel tanks may also be
fitted to extend endurance, when neces-
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AIRMEN OF THE FIRST AIR EﬂHMAHDﬂ GROUP (left) wear :1115{'1'.1||.111-5t1|.|L hats. Dmlgl.ls DC-3s, some equipped with belly mounted

loudspeakers for psychological warfare, provide troop carrying capability for commandos. Rocket assisted takeoff is tested {rrght]

USAF Revives Commandos, Studies Special War Aircraft

sarv, for the delivery of weapons.

Latest addition to the aircraft flect
15 the Helio L-28 STOL light transport,
capable of aithfting three equipped spe-
cial warfare commandos or commando
engineers or aircraft controllers  into
very small, unprepared arcas.

The L-28 is indicative of the center’s
imterest in newer equipment which fits
its mission. Considerable study 15 going
on to improve Air Commando capabili-
bies.

The 1st Combat Applications Group,
commanded by Col. Benjamin H. King,
is charged with developing, testing and
ey 11tl.!tmg new tacties *m{] L:_Em[}nwnr
for improving TAC’s counter-insur-
aency  capabilities, and works closely
with 1st Air Commandos on weapon
svstems to be used on particular mis-
sions and special tvpes of terrain.

Primarv directorates concerned with
cquipment are the Operations Direc-
torate, currently headed bv Lt. Col.
James C. Pedersen, which has the
project offices and does testing, and the
Requirements Directorate, commanded
bv Lt. Col. Harold L. Buffenbarger,
which is the group’s primary contact
with mndustry in attempting to locate
new equipment applicable to the cen-
ter's mission.

High-prionity systems being studied
and nnu;_,hr bv the applications group:
o All tvpes of sensing devices to locate
and record equipment and personnel
through heavy overcast or forest cover.
Reconnaissance equipment is one of
the Special Warfare Center's biggest
cquipment problems,
® Improved target marking devices that
will persist for long periods of time and
penetrate and show through dense for-
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DDUGLAS B-26, is Efi\'l-l]'lpﬂd fﬂr special warfare with an M 116A2 fire bomb: LAU-3A
rocket launcher; 500 1b. general purpose bomb, and an LAU-3A fire bomb. On the hangar
floor are M1A2 fragmentation bombs,
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NCRTH AMERICAN T-28, under study for hrl*hupmp conversion, is equipped with two
underwing mounted 50-cal, machine gun packages, two VLU-11/B 500 Ib, fire bombs, and
two MA-3 rocket launchers.
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Shattering rocket engine blasts, high and low temperature extremes,
bright sunlight and dim shadows, fog, rain, snow, ice, salt spray, high
altitudes . . ., these made up the severe military and industrial environ-
ments the rugged Dage RGS-10 television system had to overcome in

gaining wide acceptance.

After recent tests conducted by the Air Force and the Astronautics
Division of General Dynamics, the Dage RGS-10 system was chosen for
Atlas weapon system support for the following reasons:

® Camera is certified to contain an internal explosion of 100/130 octane
aviation gasoline. (Explosion proof per MIL E 5272B—Proc. 2)

® Certified operation under noise levels of 150 db . . . permits direct,
close range observation of rocket engine blasts.

@ Acceptable operation with line voltage fluctuations as high as + 30%
from normal.

® Sync stability with power line frequency variations as high as £ 15%
from normal 60 cps.

® Excellent resolution and detail with 1000 ft. of interconnecting camera
control cable.

@ Satisfactory operation in temperatures from —30°F to 160°F.

® Transistorized EIA sync generator with a proven field use history.
@ [nsignificant radio frequency interference.

® One-year warranty.

There are now more than two hundred Dage RGS-10 systems being deliv-
ered for use in aclivation and as support al every operational Aflas base

R v - across the nation. Here are a few other applications of Dage television
v - systems:
% !; < ':-;:I'
S GREW UP INA TOUGH NEIGHBORHOOD
I"-i.'."! ...I .- : E 4 "_I
- TP Observation of explosive materials Rocket Pad ohservation
e Army Chemical Center—Maryland NASA—Wallops Island, Virginia
Boresight tracking Reactor observation
Patrick Air Force Base—Florida Hanford—Washington
Hazardous test observation Eves for remote controlled tank
Point Arguello—California Fort Belvoir—Virginia
Rocket engine test observation All-weather runway observation
Red Stone Arsenal—Alabama Oceana Naval Air Station—Virginia

Other features of the Dage RGS-10 camera:

@ 700 lines Horizontal Resolution at 10 mc Bandwidth

@ Complete EIA synchronization and scanning exceeds FCC require-
ments for commercial telecasting

® Multiple camera systems, common or individual EIA sync generators
® Completely transistorized construction
® 17-Watt power requirement

@ Incorporates all necessary set-up and operational adjustments
@ ¢-lens turret, zoom lens, pan and tilt, and remote focus available

The Dage Division of Thompson Ramo Wooldridge provides a complete
range of cameras, controls, monitors and other equipment as well as
systems engineering and field installation and maintenance service. If
you would like to learn more about the Dage RGS-10 or other Dage
television systems and development capabilities . . .

Contact the nearest Dage-TRW regional office—Atlanta, Washington,
D.C., Los Angeles or Salt Lake City. (or)

Contact Dage Division Direct—Michigan City, Indiana. (or)
Check the Yellow Pages for your nearby Dage distributor,

/A

o /oase\  Thompson Ramo Wooldridge Inc.

— S Phata of USAF ICBM Courtesy of General Dynamics/Astronautics
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Of interest to engineers and scientists
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FARTH

PLANETARY

The purpose of this Douglas study is to gain
a comprehensive insight into the atmospheric
characteristics of Venus, Mars and Jupiter.
This is to include a detailed knowledge of the
following: composition, radiative equilibrium,
vertical and horizontal distribution of radiative
flux, pressure, temperature, density, and three-
dimensional planetary circulation.

Utilizing the most recent observations and
advanced theory, working models of these
atmospheres are being constructed. New data
are being sought through photographic astrom-
etry, spectroscopy and photometry. Feasibility
studies of new space instruments are being
undertaken as one of many aspects of this
investigation,

Of career interest to engineers and scientists

Because leadership in tomorrow’s technulﬂg_}f
is a strong Douglas objective, the company 1s
placing great emphasis on expanding its

DOUGLAS

Missile and Space Systems Division

An equal opportunity employer

ENVIRONMENTS

one of more than 500 R&D programs under way at Douglas

research and development staff. Thishasopened
outstanding opportunities to scientists and en-
gineers in the multitude of areas related to
aerospace, nucleonic and other fields.

An extensive new laboratory complex is being
constructed to provide the most modern facili-
ties to aid in R&D operations. If you are seek-
ing a stimulating environment in which to
further your career, contact Douglas.

Send us your resume or fill out and mail the
coupon. Within 15 days from the receipt of
your letter, we will send you specific informa-
tion on opportunities in your field at Douglas.

Mr. F. V. Edmonds Cc-3
Missile and Space Systems Division

Douglas Aircraft Company
3000 Ocean Park Boulevard

Santa Monica, California

I
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gclentific field i
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est cover where guernilla forces operate,
e Airborne and ground communications
equipment with high reliability and
hght weight,

Studies Under Way

Studies are being made of possibili-
tics for adapting sophisticated recon-
naissance and fire control svstems used
by supersonic aircraft to slower, older
aircraft now m use. Some studies have
been made of converting some of the
conventional aircraft available m large
numbers or in use by manv small coun-
tries, like the T-28 and the AD-5 and
AD-6 Skvraider, to turboprop power. A
version of the two-seat Cessna ‘T-37
twin-jet trainer using a turboprop en-
gine has also been under study,

The 1st Combat Applications Group

has been assigned the task of writing a
requirement for a low-speed, low-alti-
tude mreraft capable of conventional
weapons delivery in counter-guerrilla op-
erations (AW June 4, p. 35). Chance
Vought has a proposal L:r a turboprop-
powered airplane in this category and
North  Amernican  Aviation has done
some studies, one design closely resem-
bling the F-86 Sabre.

Rotary Wing Types

Indications are that the Special War-
tare Center considers that a properly
balanced force of support aircraft for
its specialized operations should also
include rotary wing types and plans are
being formulated to include some heli-
copter types in future evaluations at the
center,

TWA Terminal Features Unique Architecture

Concrete tube, 307 ft. in length, forms an elevated passageway at Trans World Airlines
new terminal at Idlewild in New York between central terminal structure (rear) and an
outer building where passengers board and deplane. Seven aircraft positions, each equipped
with two telescoping boarding ramps, are located around the outer building. Separation
of the boarding area and central structure is designed to ease congestion of persons waiting
for flights and those checking in or claiming baggage. Plans call for increasing aircraft
positions to 14 with construction of a second passageway and boarding area on the opposite
side of the central structure. TWA expects the terminal, designed by the late Eero Saarinen
to handle passenger volume growth through 1975. Cost of the building was $15,000,000.
The terminal complex is of reinforced concrete construction, with 8,500 s5q. ft. of }-in.
thick glass forming the walls of the central structure.
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Two Airlines List
Salaries for CAB

Washington—Following are airline
officers’ salanes. bonuses and indirect
compensation, expenses, and stock hold-
ings for the vear ending Dec. 31, 1961,
reported to Civil Aeronautics Board:

Los Angelea  Alrways, Ine—C. L] B
Belinn, president, 25,000 galary, 32,706
expensacs, 6,163 shares of common stock
J. T. Kane, vice prealdent and treasurer,
$15.6867 salary, 31,761 expensea;, F. W,
Milam, vice president-transportation, #14,.-
B6T salary, 21,261 expenses, 4,560 =2hares
of common stock : E. H. Slingshy, assistant
treasurer, £9.300 salary: R. P, Hubley, vioe
president-sales (since May 5, 1061), 39,707
galary, 31,380 expensez. W, O, Jordan,
director, 1,000 shares of common stock;
J. G. Lombardi, director: H. Judd, direc-
tor, $344 expenses: K, W. Dyul, diréecior;
M. J. Burke, secretary: 5, J. Slwdde, assist-
ant secretary (gince Dec. 5. 1961), £5.677
salary, 3336 expensex. Following lirms were
paid £5.000 or more for services rendered
during 1%61. Buarke, Willinms & Sorensen,
legal services, 26,3124 : Gibsong Dunn &
Crutcher, labor relations, £5,310,

Mackey Alrlines, Inc—J. . Mackey,
prégident and chairman of the board, $210,-
000 zalary, £3,141 expenses, 115,884 shares
of commaon stock : J. H. Popham, ¢xecutive
vice president, secretary, treasurer, and
director, £15,000 =alarv, Y508 expenses,
10,001 shares of common stock : H. E. John-
gon, vice president-traflic and sales, 310,500
galary, 31,940 expenzes, 842 shares of com-
mon stock ; R, C. Tischler, vice president-
operalions, 215.000 salary, $6420 expendes,
10,148 shares of common stock @ L, 4. Povey,
maonager non-transport division and diree-
tor, 210,000 zalary (from non-transport divi-
slan), 1,745 shares of common stock ; J. .
Fraser, Sr., director, 1,200 bonus and in-
direct compensation, 20,600 shares of ¢om-
mon =2tock ; L. E. Mallory, 3rd, director, £1,.-
200 bonuz and Indireet compensation, 2,928
shares of common stock, 128 shares of ¢om-
mon stock held in trust for son:; W. L.
Kroetz, director, £1,200 bonus and Indirect
compensation, 1,000 shares of common =tock,
100 shares of common stock held In truost
for daughter; J. Rirkwood, Jr., director,
$1.200 honus and indirect compensation,
16,2000 shares of common stock,

The following firms were pald 25,000 or
more for servieces renderesd during 1961:
Adair, Ulmer, Merchison, Kent & Ashhy,
legal services, 218981 Ajirernflt Seryvices,
inc.,, ramp service, 313,645 Alrwork Corp.,
engine overhaul and alreraft parts, 237.-
646 ; Alr Carrier Engine Service, engine
overhaul and aireraft partg, 846,177 Frail-
erick B. Ayer & Assovintes, rental DC-6 and
engline, $61,364 ; American Airlines, rental
DC-6, $60.952;: Brownrd County Commis-
glon, rént and landing fees, $29.146; Col-
lector of Customs, Ft. Lauderdale, customs
ingpection, $£5,512; Collector of Customs,
West Palm Dench, customs Inspection £11,.-
phd ; Civil Avintion Department, Nossan,
landing fees and rent, $17.786 ¢ Dade County
Port Authority, Miami, landing feeg and
rent §15.830; Department of Alrports, West
Palm Beach, landing fees and rent, £15.100 ¢
Dispnteh  Serviees, dispatehing and ramp
services, £20,441; Florida Power and Light
Co., utilities, 37,092 ; Nassan Alr Dispateh
Rerviee, dispatching and ramp servies, 3X.-
B16; Olsen & Dickey Advertising, Ine., ai-
vertising, 36,851 : Mackey Aviation Services,
pasoline and ofl, $55,054 : Phillips Petro-
lenm Co., nayment on loan of gasoline, $56,-
4i0: Standard 0H Co., fasoline and oil,
£76,131; Sullivan Insnrance Ageney, insor-
ance, 357,267 ; Southern Bell Telephone Co.,
telecommunications, £23.7567: Esso Interna-
tionnl Corp., gasoline, £11,711: Walmore
iwuipment Co., cyvlinders, £26.321: J. E
Phillips & Co., legal and accounting, 37,675,
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Alcoa capability

at work. ..

ups output

cuts costs

of complex capsule

When Alcoa engineers first got
a look at this pint-sized alumi-
num capsule—no bigger than a
softball—it took over 100 oper-
ations to produce. The Army
Chemical Corps asked us to
look into forging, extrudingand
other metal-working processes
as a method of simplifying the
job. Alcoa capability went to Y r—
work. By the count: Alcoa know- e '
how slashed away nearly half |
of the steps in production,
resulting in a significant time
saving in output and expected
cost saving in large-quantity
production.

This is another example of
what Alcoa total capability can
do and is doing every day in
the production of scores of
defense items for all services.

World’'s biggest light-metals
workshop, and Alcoa runs it. =
No other basic producer can ' )
match Alcoa production facili-
ties, or our knowledge of the f
metal we produce. Alcoa is
equipped to fabricate alumi- !
num by every conceivable
method. We have no axes to p l b
grind for any one process. e e, : .
That's why when you bring & o
Alcoa a production problem, &
you can be sure you'll get a
straight answer on how best to
handle it.

Whatever it takes to do the J
job—castings, forgings, im- , LT
pacts, extrusions—Alcoa can- e
do. Research, engineering, . _
testing—Alcoa can-do. How can D - AR
you use our total capability? LY
Write Aluminum Company of |
America, Jobbing Division, B
1865-F Alcoa Building, Pitts- “
burgh 19, Pa.
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SAFETY

U.N. Hammarskjold Crash Repﬂrt—PﬂrE 2;

Sabotage, Attack Doubted by Commission

(Following is the second of two Avia-
TioN WEEK articles containing excerpts
from the United Nations General Assembly
commission report on the DC-6B ¢rash on
Sept, 17, 1961, which took the lives of
U.N, Secretarv-General Dag Hammarsk-
jold and the other members of his party.
Hl{' first article (AW June 18, p. 95) con-
tained details on flight preparations and
carlv phases of the flight. The last article
is concerned with a description of the crash
and commission opinions on the cause.

After passing over the airfeld, SE-BDY
appears to have executed a turn over the
appropriate approach area and to have
crashed near the end of the turn as it came
back to an easterly heading. In fact, in all
test flights conducted by the Rhodesian
Board of Investigation in which a procedure
turn was made, the test aircraft flew over the
cmsh site on approximately the same head-

g (120%) as the swath cut through the
trﬂﬂs by SE-BDY., The Rhodesian Board of
Investigation was satished that SE-BDY was
carrying out a procedure approach when it
crashed.

The time of the crash to the exact minute
is difficult to fix. If one accepts as correct
the time given by Mr. Martin, that the air-
craft was over the airficld at 2210 Z, then
the time of the crash was probably about
2213 to 2215 Z. On the other hand four
watches which stopped within less than two
minutes of each other gave a mean time of
2211 Z and there is some evidence that the
aircraft may have passed over the aicheld a
few minutes earlier than reported in Martin’s
log. In any event the crash almost certainly
occurred between 2210 £ and 2215 &, or
shortly after midnight Ndola time.

Crash Scene

The spot where the aircraft struck 15 ap-
proximately nine and a half miles west of
Ndola airport. The ground elevation at the
pomt of impact was 4,285 feet and the
height of the tops of the first trees standing
on slightly higher pround, which were
brushed by the aircraft, was 4,357 feet. This
is nearly 200 feet h:ghﬂr than the elevation
of the Ndola awrport which 5 4,160 feet.
There was also a ridge of higher ground
lying between the crash site and the airheld
which might have obscured the view of the
lights of Ndola immediately before the
crash.

An examination of the crash site and of
the aircraft wreckage appears to establish
beyond all doubt that, except for its altitude,
the aircraft was in a normal approach posi-
tion at the time of the crash. l11u descrip-
tion in the following paragraphs is based on
the opinion of experts who participated in
the work of the Rhodesian Board of In-
vestigntion and who testified before this
Commuission.

The landing wheels were lowered and
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locked, flaps were in an intermediate (307)
position proper for that stage of the ap-
proach. Engines appear to have been
operating under normal approach power.
There were no signs of excessive speed.
Moreover, several experts stated that expen-
ence had shown that had the aircraft speed
at this time been excessive, the nose-wheel
housing would almost certainly have become
detached from the fuselage before contact
with the trecs This, however, had not
occurred. The seat belts of at least six of the
persons aboard were fastened; the position
of others could not be determined. The
landing lights were not extended but testi-
mony was given to the effect that they
would not necessarily be turned on at that
stage of an approach.

Level Flight

The aircraft was either in level flight or
at a very shallow angle (to the order of
perhaps one degree) when it first brushed
the tree-tops and there were indications
that, at this moment, the aircraft was
banked slightly to the left. After the initial
contact with the treetops, the angle of
descent and the amount of left bank in-
creased. The angle from the point of hrst
contact to the site of the crash averaged 3°.
The first indication of contact was branches
severed by the propellers and traces of rubber
from the propeller de-icing boots. Almost
immediately thereafter the left wing tip was
ripped away and the left wing was proges-
sively demolished nearly to the number 1
engine as it tore through the trees at an
mcreasing angle of bank. At about 760 feet
from the point where the aircraft fArst
touched the trees, the stub of the left wing
struck the ground in front of a 12 foot high
ant-hill, The aircraft cart-wheeled to the left
coming to rest facing the direction from
which it had come. The nose cone was
broken off and found intact on the ant-hill,
The interval from first contact with the trees
to final crash could not have been more than
a few seconds.

At the time of the crash, SE-BDY must
have had nearly 5 tons of fuel remaining in
its tanks, Petrol from the demolished left
wing had been spilled over the last 300 to
330 fect of the wreckage trail. The fuel
from the right wing, which was broken as

2 The Swedigh Government, howeaver, com-
menls as follows:

“The { Rhodesian) Commission of Inquiry
atates that the noze wheel doors should have
been detached in the air, ghould there have
been great speed, as for instance afler a
diving movement of the aireraft prior to the
impact, The fact that this did not happen
indicates In the opinion of the Federal Com-
mission that there had not been any consld-
erable dive towards the ground, followed
by a flattening out,. We would like to point
out, however, that the landing gear was in
a lowered position and that the dive, if any.
could not mean a lposs of height of more
than a few hundred yards™

it descended through the trees at the com-
pletion of the cart-wheel, must have poured
over the main wreckage, The fAre which
ensued engulfed the wreckage and flashed
back along the petrol trail. The intense heat
destroved or melted 75 to 80 per cent of the
fuselage and exploded the ammunition and
pyrotechnics carried on board the aircraft.

There was no sign of scorching of the
tree tops or other indication of fire in flight
and a search, conducted for the Rhndumn
Board of ImLshgahﬂn of the area which
the aircraft presumably  travemed imme-
diately prior to the crash revealed no part
of the aircraft prior to contact with the
ITees. « « .

On the basis of the testimony of the
Rhodesian police officers who hrst reached
the crash site, it would appear that at the
moment of impact the Secretary-General was
thrown clear of the aircraft, falling outside
the area subsequently covered by fire. The
Rhodesian medical report of Drs. H. D,
Ross, P. ]. Stevens and ]. Hillsdon Smith
concluded that the Secretary-General had
died instantly from injuries resulting from
his fall. On the other hand, on the basis
of a study of the Rhodesian medical report
made at the request of the Medical Board of
Sweden, Drs. A, Frvkholm and N. Ringertz
expressed the opinion that if Mr, Hammar-
skjold had been rescued immediately after
the accident and had immediately received
medical treatment with the most modem
equipment, the survival period might have
been somewhat lengthened. In other re
spects the Swedish report concurred in the
findings of the Rhodesian medical report.

Survivor Found

Sgt. Julien was found alive outside the
charred area. He had been burned by fire
and had suffered further from exposure and
sunburn in the course of the 16 hours that
he remained at the crash site. He recewved
first-aid treatment from police who arrived
at the scene of the crash and was taken to
Ndola hospital at about 1645 local time.
Despite constant medical attention he died
at 08.00 on the morming of 21 September
1961, Dr. MacNab, who headed the team
of doctors looking after Sgt. Julien, stated
that if he had been rescued earlier in the
morning and had not suffered the heat of
the sun all day he would have had a better
chance of surviving. Dr. Lowenthal, who
also saw Sgt Julien immediately after his
admission to the hospital, testified that his
chances of survival would have been in-
hinmitely better,

The others aboard the aircraft are he-
lieved to have died within seconds after the
crash. Some had suffered injuries which
would have precluded survival even had
no fire ensued, others were considered to
have died suddenly from shock,

Bullets were found in the bodies of the
two Swedish soldiers. At the outset of the

AVIATION WEEK and SPACE TECHNOLOGY, June 25, 1962

Rhodesian  Investigation some  doubt  was
expressed whether this could be explained
by the explosion of cartridges sct, off by
the Are. However, the bullets were rela
tivelv superficially sited below the skin and
in the muscle, and flﬂgl'ﬂﬁ."ﬂtﬁ of exploded
shell cases were found in the same wounds,
Ballistic examination showed that they bore
no rifling marks and had not passed through
the barrel of a gun, They were also of
the same calibre as the ammunition carried
by the soldicrs themselves. It was conse
quently accepted by all experts consulted
that the presence of the bullets was in fact
the result of cartridges in close contact with
the bodies exploding during the fire.

One body was not found until the second
day when parts of the wreckage were moved.
The absence at first of information con
cerning the total number of persons aboard
|111dnuhrm!]1.' contributed to the difficulty of
ascertaining that all bodies had been found.
The Comnussion is satished that a proper
wentification was made of the 16 persons
aboard the aireraft.

Possible Causes

In the case of the crash of an aircraft
where there are no survivors and where the
meater part of the wreckage is destroved by
fire, difficulties may he enconntered in deter-
mining the cause of the crash, Various
theories have been advanced with er without
supporting evidence and  different  conclu-
sions have been reached. Some have been
based onlv on rumor. The Commission con-
sidered 1t among its duties to examine these
theories and rumors and to provide the true
facts wherever possible, Possible causes of
the crash will be considered under four main
headings: (1) Sabotage or intermal inter-
ference; (2) Attack or external interference:
(3) Material faillore; and (4) Huoman
farlure,

Counsel for the governments represented
before the Commission have argned the
question whether the Commission should
require m each case proof bevond reasonable
doubt or should reach its conclusions on the
preponderance of evidence or the balance of
probabilities. The Commission, while ac-
cepting that it is not required in expressing
an opimion to limit itself to the rules of
evidence of any particular legal svstem in
respect to a articular class of cases, belicves
that it should apply generally the standard
of proof required in the scarch for truth,
This standard will be applied equally to all
of the possible causes considered by the
Commission.
|. Sabotage or internal interference

As no special guard was provided for
SE-BDY prior to its departure from Leo-
poldville, the possibility of an unauthorized
approach to the aircraft for purposes of
sabotage cannot be excluded. Moreover,
although the doors were said to have been
locked, access was possible to the hvdraulic
compartment, the heating system, and the
undercarriage of the aircraft,

One possible means of sabotage could be
mterference with one or more of the air-
craft’s vital parts, such as the cables operat-
ing the control surfaces or the flap or
11ndermrrnge mechanism, i order to render
these parts inoperative at the time of ap-
proach or landing. There is however, no
evidence before the Commission of such
interference, The techmical examination of

the vital parts which had not been destroyed
by impact or hre revealed no pre-crash
damage. Furthermore, the aircraft had heen
properly trimmed for an approach and the
crash path did not indicate any abnormality
in maneuverability or control such as might

have heen expected if sabotage of this tvpe
had occurred.

Second Possibility

A second possibility which seems most
unhkely in the present case is the vse of a
time bomb. A potential sabotenr would
scarcely have anticipated that the aircraft
wonld take a route requining over six hours
mstead of the direct route requiring only
four or five hours flight, Likewise it would
have been difficnlt to guess the exact time
of departure.

The possibility might also be considered
of an internal machme, the activation of
which was linked to the mechanism op-
erating the wndercarnage or wing flaps so as
t explode when these were set for landing,
to a barometric mmstrument operating when
the aircraft descended to a pre-set altitude,
or to some other scientific device. The in-
stallation of bomhs of this order would
require special skill while considerable time
would be needed for their manufacture,

While the detonation of a bomb at the
time of landing 15 not impossible, the Com-
misston must repeat that tﬁcre 15 o evidence
of a bomb having exploded abeard the air
craft, or in fact of any explosion having
occurted while the aircraft was in flight.
Specifically, technical examination estab-
lished that there were no traces of an ex-
ploding bomb on the undercarriage or in
the vicinity of its housing, or in any other
parts of the aircraft which were examined.
As described earlier in this report, further
scientific experiments are being  carried
out on the wreckage at the request of
the Commission in order to leave no
possibility of proving or disproving sabotage
unexplored.

Witness Reports

There 15 no convincing evidence that any
witness heard or saw an f:ﬂ:plmmn hefore the
crash. Certain witnesses testified to explo-
sions at the approximate time of the crash,
but in all probability these were nplﬂdmg
fucl tanks and subsequent discharge of am-
munition and pyrotechnics carmed on board
the aircraft. -"'|. member of the Northern
Rhodesian Police reported that at 2340 Z
he saw an exploding light in the sky and
and ohject dropping immediately thereafter.
This was approximately an hour and a half
after the crash, and what was seen may have
been the discharge of one or more of the
pyrotechnic signalling cartridges carried by
SE-BDY or, as varionsly suggested by the
Rhodesian Commission of Inquiry, a burst.
mg gas container, oxyvgen cvlinder or some
other part of the wreckage blown into the
sky during the fire,

Several witnesses testified that Sgt. Julien
spoke of an explosion. According to Dr.
Lowenthal, he hrst said there was a crash
and then an explosion and later said there
was an explosion and then a crash. Accord-
ing to Nurse McGrath, he said there was an
explosion when the aireraft was on the
runway. Senior Inspector Allen made the
lollowing statement to the Rhodesian Board
of Investigation regarding his conversation
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with Sgt. Julien and confirmed it before the
U'nited Nations Commission:

“I told ham that we had last heard of

von over the runway at Ndola airport

and we didn't hear anvthing more:

‘What happened?’ He said: It blew

up’. I smd: "Was this over the runway?”’

and he said: "Yes'. I said: "What hap-
pened then?” and he replied: “There
was great speed—great speed’.”

Sgt. Julien's reference to an explosion may
relate either to the shock and sound of the
left wing being torn off as it struck the first
tree, or to the explosion of the fuel tanks
at the time of impact. The idea that this
occurred over the runway seems to have been
madvertently suggested to him by Semior
Inspector Allen ..EIIIE' m his state of shock
and sedation, this probably has no signifc-
ance, [t is possible that the reference to
great speed reflected the sensation of the
aircraft passing through the trees, as sug-
eested by the Rhodesian Commission of
[nquiry.

Aircraft Observed

It must also be noted that several wit-
nesses who saw SE-BDY Ry over the airfield
md disappear in a west or north-westerly
direction reported seeing a flash in the sky
at times varving from 20 seconds to 4 or
more minutes thereafter. The Swedish
ohservers at the Rhodesian Board of Inves-
tigation, nohing this discrepancy in bime,
suggested t]Hl‘ the pmu}nhh shottld be
umuntd whether there had been  two
Rashes, one of them while the aircraft was
still in the air. However, when test Aights
were made with the witnesses observing the
aireraft from positions which they had occun
pied on the night of the disaster, one of

these witnesses, Mr., Peover, realized that
from the fourth story balcony of las apart-
ment building he must have seen SE-BDY
throngh most of its procedure tum. He
concluded that it had disappeared from his
vision onlv a few seconds before the actual
crash. Some of the other witnesses who
had made their observations from the ground
would have last sight of the aircraft several
minutes earlier. I"hacrup;]uum in the times
given by other observers may possibly be
explamed by their relative held of wision
accordimg to the nearness or remotencss of
the tree line.

As another possibility of internal inter-
ference the Commission notes the sensa-
tional storv carried in several newspapers
im some conntries during January 1962 to
the effect that a seventeenth man hoarded
the awrcraft at Leopoldville for the purpose
of hijacking it. The story speculated that
the erash oceurred when this man tried to
take over the aircraft from the pJ]nt. While
this story falls clearly in the category of
rumor, the Commission carefully investi-
gated whether or not it was trune. Dr. Lim-
nér and others who saw the IJLH'IL take off
from Leopoldville testified that they knew
or were introduced to all persons who went
ahoard. Moreover, Dr. Ross considered the
possimlity  of there having been a seven-
teenth bodv in the ML-:LJ_L‘ unlikely m
the extreme. while the police, who did not
know how many persons were aboard, exam-
ined the scene of the crash in order to
discover if anvone had wandered mmto the
bush but found no trace of this.

Attack or external interference

The Commission has carefully examined
the possibilty of SE-BDY having been shot
down by another aircraft or by .|HaLL trom

-
- B

Wnter Ballast Used on Boeing 707-320B

Ballast system aboard Boeing 707-320B jet transport uses water loading to simulate passen-
ser and cargo weights during demonstrations and recent Tederal Aviation Agency flight
certification tests. System consists of 66 aluminum barrels containing 56 gal. each for total
of 3,696 gal., or 30,788 1b. Transfer of ballast to shiff aircraft center of gravity from full
forward to full aft in fight is accomplished from control panel in main cabin,
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the ground. It has also considered the
possibility that the crash may have resalted
from cvasive action, or from momentary
distraction of the pilot by an atkack or
feigned attack from the air or from the
ground. The Commission has found no
evidence to support such a hypothesis,
The Commission received testimony from
experienced Air Force officers of the great
difficnlties attached to the successful shoot-
ing down of an aircraft at night, particularly
where the aircraft ronte and time of arrival
are uncertain,  With respect to the latter
ponts, however, it 15 noted that aircraft
landing at Ndola frequently pass close to
the crash site and that the approach of
SE-BDY to Ndola was disclosed approxi-
mately two hours betore its arrival, and esti-
mated times of arrival were given in com-
munications to Salishury FIC and to Ndola
tawer which could be readily intercepted
by any interested person, The possibility
canmot, therefore, be ruled ont completely.

Katanga Plane

The possibility of other aircraft being in
the area of Ndola at the time of the crash
was examined. Since the Fouga Magister
of the Katangese Armed Forces had been
operating against the United Nations i
Katanea, the ]JE]"-.‘-.I]'HII“'I. of its re !l..l|'||.|.'|- r Ndola
was examined by the Rhodesian Board of
I111ut1£;dtiun and the Rhodesian Commus-
siom of Inguary,

It was cstablished that it could not have
made the Right from its normal base at
Kolwezi to Ndola and returned to Kolwezi
since the distance is greater than its opera-
tiomal range. It was also stated by its cap-
tain and others that the Fouga was on the
ground at Kolwes the night rbf 17/18 DEP-
tember and could not have operated that
nlght This evidence is not entirely con-
clusive smee the captam admitted before
the Rhodesian Commission of Inquiry that
on at least one occasion the Fouga had taken
off from an unpaved track, WWhile this
particular track was said to be at an even
greater distance from Ndola, nothing would
appear to preclude the nse of a track within
range of Ndola, Nevertheless, there 15 no
evidence that the Fouga was in the vicinity
of Ndola on the might of the crash.

The Rhodesian authorihes have stated
that they have no |'-:1|r:1.!.'|L'r.|;1.- of ATy arrcralt
other than SE-BDY being m the air m the
Ndola region hetween 2035 7. when OO-
RIC hll[lul and the time that SE-BDY
is presumed to have crashed. The Comnns-
sion has. however, been informed that no
radar watch was mammtamed in the Ndola
area during the evening and night of 17
September I*J'ﬁi anil, Hun.furt the possi-
bility of an “"unknown aircraft” cannot be
entirely excluded.

Certain witnesses testified that they saw
or heard a sccond. or even third, plane. In
particular, some of them testificd that they
saw a second smaller aircraft fving close
to SE-BDY after it had passed over the
airport or immediately before the crash and
that the smaller aircraft was beaming lizhts
on the larger. The Commission visited with
some of these witnesses the spots from which
their observations had been made and en-
deavoured to obtain an understanding  of
their testimony, The Commission considers
that several of these witnesses were sincere
in their accounts of what they helieved they
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saw, The Commission s also of the opimion,
however, that these witnesses HIHY have

misinterpreted their observations and  re-
ported some incidents which may not in
fact have occurred in the way or at the
time that they believed when they testified
before the Commission,

The Commission notes that SE-BDY, a
DC-6B, 5 a larger aircratt than normally
seen in the Ndola area and was equipped
with a red Rashing anti-collision beacon
located on an unusually high tail fin, It
seems possible that the * smaller plane” may
in fact have been the tail assembly of
SE-BDY whose flashing beacon would have
given different impressions depending on
the angle of vision. This possibility is sup-
ported by witnesses” testimony that the
smaller plane flew above and behind the
larger plane at a fairly steady interval.

This theory does not explain all aspects
of their testimony, particularly the state-
ment of some of these witnesses that the
small plane flew awayv after the crash. It
is possible, considering the time lapse be-
tween the crash and their testimony, that
some of the witnesses may have believed
that they saw or heard i}lll;_‘]"]:l'l'lLﬂ.l which,
in fact, thev did not, or have compressed
into a single dav observations of events
occurring over a longer period. Other wit-
nesses showed strong anti-Federation feel-
ings and it is probable that some of their
testimony was given for political motives.

With the foregoing exceptions none of
the witnesses who observed SE-BDY as it
flew over the airfeld and disappeared from
sight saw another aircraft, and no one re-
ported heaning the sound of gun-fire before
the crash.

Ground Fire

The Commission also considered the pos
sibility of an attack from the ground. It
was observed that there were clearings which
could have afforded a field of fire. On the
other hand, an attack with prospects of
success would, in the opinion of experts,
have required a concentration of fire and
there was no evidence direct or indirect,
to suggest that this had taken place. No
strangers were reported to have been in the
bush, nor, as noted above, was anv sound
of pun-fire heard before the crash.

When the wreckage was frst examined
several holes were noted which it was
thought might have been bullet holes.
Closer examination established to the satis-
faction of all experts that this was not the
case, with the possible exception of a hole
in the right hand window frame of the
cockpit. At the suggestion of the Swedish
representative, the Rhodesian Commission
£ Inquiry ordered a spectrographic exami-
nation.

This examination, the United Nations
Commission was informed, established to
the satisfaction of the Swedish experts that
the hole had not been made by a bullet,

Mr. Virving, a Transair official, put be-
fore the h:-ummamu a theorv that SE-BDY
might have been attacked and shot down
by a plane armed with rockets. This theory
was based in part on an analvsis of the
statements of various u.'ji'nu;w'»r;ﬁ'L'nm'l_'r[l:'ng
their ohservations of planes and of flashes
m the sky. No substantial evidence was
submitted in SHPF“H of this theorv and the

the opinion that most of
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‘give your oxygen problem to Puritan

Nearly 50 years ago when the medical profes-
sion called for solutions to breathing problems
in hospitals, Puritan applied its technical skills
to develop mechanical answers...devices to
fill the needs safely and reliably.

Later, when aviation encountered breathing
problems at higher altitudes, Puritan was able
to bring its skills to bear on these problems,

and produce quality products to protect pas-
sengers and crew members.

More recently, Puritan has come to be recog-
nized as a leader in the field of positive pres-
sure breathing through the development of

respiratory apparatus by its subsidiary, Ben-
nett Respiration Products, Inc.

For safe, assured high altitude breathing, give
your oxygen problem to Puritan.

Puritan Equipment, Inc., 1703 McGee Street,
Kansas City 8, Missouri, a subsidiary of Puritan
Compressed Gas Corporation.

AEROSPACE DIVISION

Pu ritan

BREATHING LIFE INTO
AIR AND SPACE TRAVEL

Oxygen Equipment Engineers
... Join a progressive, growing
technical staff. Contact N. E.
Campbell, Personnel Director.
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C-135 Simulator to Use Digital Computer
Mark 1 digital compnter, developed by Link Division of General Precision, Inc., will be
used in two USAF C-135 jet transport simulators (AW June 11, P 95), conhgured as shown
in artist’s concept. Simulators will incorporate Link's three-point motion system to provide

realistic flight characteristics.

The three-point motion system was developed for the B-58

stmulator, also 15 ntilized in the C-130 simulator.

the phenomena referred to by Mr., Virving
arc susceptible of other and more logical
explanations. The Commission also con-
sulted rocket experts with ONUC who ex-
pressed considerable doubt concerning the
possihility of such an attack. Finally, as
already noted, no signs of a pre-crash L"-.p]D—
sion or traces of a rocket were found in
the wreckage,

The Commission also noted the opinion
of experts that, had the aircraft been shot
down, its descent nught have been expected
to have been at a steeper angle than that
mdicated by the path of the crash. Had
SE-BDY heen attacked and evasive action
attempted, the normal reaction of the pilot.
it time permitted, wounld have been to re-
tract the undercarriage and flaps and to
apply full engine power. None of these
measares was taken.

3. Matenal failure
(a) Technical or structural defect

There s no evidence whatever to suggest
that the crash of SE-BDY may have been
caused by technical or structnral defect in
the aircraft or its engines. In the opinion of
technical experts the aircraft was trimmed,
and the engines and propellers appropriately
sel, for a normal approach to the runway.
Such is unlikely to have been the case had
there heen any defect, failure or malfunc-
tioning of any important component. Since
the state of the wreckage did not permut
a full examination this ]:.U-.-.thhh' cannot be
completely excluded, but it appears unhkely
for the reasons stated.

(h) Altimeter fatlure

An examination of the altimeters by the
United States Civil Aeronantics Board and
the Kollsman Instrument Corporation, the
manufacturers, did not reveal any defects
existing before the crash. Fach altimeter
also had the correct barometric setting as
given by the Ndola control tower.
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One altimeter, when found after the crash.
was disconnected from its static supply.

The eftect of such disconnection wounld

be for the albmeter to show an altitude
based on the pressure inside the aircraft
instecad  of on the outside pressure.
Normallv the result would be an indication
of an altitude lower than true, and the
consequent reaction of the pilot would be
to gain height. When at high altitude
the cabin pressure of SE-BDY was said
to be maintained at a pressure equivalent of
6,000 feet. However, on descent the pres-
sure should antomatically increase and at
no time should it be less than the pressure
cutsidle the arcrakt,

Disconnection conld have oceurred  as
a result of the impact. Had it occorred
m flight the captain should have had an
mstant  warning  since  his  rate-of-climb
indhcator, connected to the same stabc
supplv, would also have been affected.
The captam’s and copilot’s altimeters In
SE-BDY were provided with  separate
static supplies and consequently any dis-
connection or leakage should also  have
been revealed by discrepancies in the read-
ings of the altimeters.

(¢) Fire in flight

There has been no evidence before the
Commission of any fre aboard the air-
craft before it struck the ground. The
experts  who examined the crash site
reported no scorching of the tree-tops and
no horizontal streaks on the parts of the
aircraft  examined which would indicate
a fire in flight. Two hand fire extinguishers
were found in a discharged condition and
the Commission requested their examina-
tion in an attempt to determme whether
they had been manually operated during
flight or discharged by heat or other causes
after the crash. The results of the dis
mantling and examination were inconclusive

but it was noted that at least one of the
fire extinguishers had still been attached
to the bulkhead of the aircraft at the time
of the crash. It was therefore unlikely
that it had been used in Hight. Moreover,
it is belicved that had there been a fire,
traces of remedial action by the pilot such
such as emergency decompression of the
cabin would have been found. From the
evidence it appeared that no such action
had taken place.

Finally, there was no evidence of carbon
monoxide poisoning and the traces of
carbonxvhaemoglobin found in a few bodies
could readily be accounted for either by
cigarcttes or by a few seconds survival
after the fire had started. While the
possibility of fre in fight cannot be
completely excluded, there 15 no evidence
of any kind to support it
4, Human failure
(a) Incapacitation of pilots

The theory was advanced that onc or
more  of the pilots became suddenly
incapacitated. The Commssion did not
receive  any  evidence to  support  this
hypothesis. The Commission notes that
there 5 no evidence in the medical reports
that anv of the pilots had been unable,
for physical reasons, to perform his duties.
However, since all forms of incapacity
would not necessarily be revealed bv a
post-mortem  examination, this possibility
cannot be excluded.

Mo Pilot Fatigue

The Commussion 15 also satished that the
accident was not doe to |1ETUI f'::til__:uc_ In
this connection the following is noted:

(a) The total Aving time from Leopold-
ville to Ndola was :‘:inljn' 6 hours and 30
minutes;

(b) There were three experienced pilots
on board, at least onc of whom had had 14
hours rest:

(¢} There was sleeping accommodation
on board for the pilots:

(d) Ther¢ was an automatic pilot;

(e) Navigation by dead-reckoning n
these parts of Africa did not present
particular problems under the circamstances,
and should not cause exceptional fatigue.
(b)Y Use of wrong instrument landing chart

Considerable attention was piven in the
proceedings before both the Rhodesian
Board of Investigation and the Rhodesian
Commission of Inqmn to the possibility
of confusion between Ndela in Northern
Rhodesia, with an elevation of 4,160 feet
above sea level, and Ndolo, a small acro-
drome with an elevation of 951 feet above
sea level, close to Leopoldville. In the
wreckage of SE-BDY, copies were found of
a US. Air Force flight information manual
containing an instrument landing chart for
Ndolo, but none for Ndola, In January
1962, a member of the Rhodesian Board
of Investigation noted that in one of these
manuals the altitude of Ndola (4,160 feet)
was written in green ink on the Ndolo
landing chart.

It was cventually established that the
handwriting was not that of any of the pilots
aboard SE-BDY'.

The possibility of confusion between the
twao ﬂlrpnrt-i appcars to the Commission to
be remote. The approach procedure for
Ndolo is to the east of the airport and
that for Ndola is to the west, The aircraft
was apparently fr.:“m'l;:ing, at least g{_'u['r;l"f..:
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approach procedure for Ndola at the tine
of the crash.  There are promiment topo-
graphic features such as the Congo nver
on the Ndolo chart which would be
difficult to overlook. Morcover, Captain
Hallonguist 15 reported to have discussed
with others the similarity in the names of
Ndola and Ndolo, and the fact that the
altitude of Ndola was verv close to that
of Elisabethville in Katanga with which
he was thoroughly famihiar, Finally, there
is no reason to believe that Captain
Hallonguist was not using the Ndola chart
from the Jeppesen Manual which was
aboard the arcraft and was normally used
by Transair pilots. "The page containing the
Ndola landing chart was missing from the
copy of the Jeppesen Manual which was
found in the wreckage. Tt is believed that
the pilot, as 18 customary, removed the
page, for use in landing, from this loose-
leat publication and clipped it next to him
in the cockpit where it burmned during the
fire. Thus the absence of this page 15 a
strong indication that it was in fact being
|.]"|-|"_'|:.!-

(¢) Misreading of altimeters

The Commussion examined the question
of whether the crash conld have resulted
from a msreading of altimeters by the
pilots. It noted severl accident n.p-mh
in which expericnced pilots had misread
their altimeters. The most common mis.
take appears to be a misreading of 10,000
feet, due to the small size of the 10,000
foot pointer, The manufacturer of the
altimeters used on SE-BDY has changed
this pomter in their newer instruments to
make 1t more casily readable. It scems
unlikely in the present case, however, that
a mistake of 10,000 feet counld have been
made immediately after fAving over a
well-it airheld.  The ]'.'r:]'-'-.":-ihl"'l. was  also
suggested by a member of the Rhodesan
Board of Investigation that the pilot might
have misread 4,600 feet for 6,400, THow-
ever, a mustake would have to be repeated
several times  and  no  explanation  was
offered of how he might have descended to
that particular height without noting the
altitude,

Although on the one hand there 15 no
evidence to support this particular hypothe-
s15, on the other hand the possibility of
some misrcading of the altimeter cannot he
completely excluded,

(d) Distraction of the pilot’s attention

If the pilot had for some reason
descended to 5,000 feet i the course of his
procedure turn, as is penmitted in some
mstrument  landing charts for Ndola, or
m a visual or semi-visual approach, his
margin of safety over the crash site then
could have been reduced to less than 650
feet,

It is possible that some momentary dis-
traction, either from imside or from out-
side the aircraft, during the precise flving
needed for his procedure turn, may have
cansed him to lose the remainder of this
rather narrow margin. It would be extremely
difficult either to prove or to disprove this
hypothesis as a  possible cause of the
accident,

(¢) Misleading or incomplete informstion
provided to the pilot of SE-BDY

It may be noted that 1ICAO specifications
for Instrument Approach Charts require
depiction of topographical information
pertinent to the safe exccution of the

SUB-MINIATURE
VISCOUS DAMPER

, Ppressure
I measuring
problems

Hcawvy, inferior
pressure instrumen
are obsolete,

Glassco offars you quality instruments
with these outstanding features . ..

MODEL 1080

DAMPING RATE: 0.5 to 25 in. |b./
rad./sec. (Higher rates to order)

WEIGHT: 3 oz.

SIZE: 1.375" dia. x 2 length

MINIMUM FRICTION .

WIDE ADJUSTMENT

For full information
on this or a wide variety of
dampers, write or telephone

SE.S'C"EJ

MANUFACTURING, INC.
Bridgeport, Montgomery Co., Pa.
BRoadway 9-4350

Lightweight—as little as 14 ounce.
Miniaturized —.75" 0., with 14" dial,
Rugged —exceed Mil Specs for
sonic vibration — withstand
shock of 150 “g."
Unlimited Life —no moving parts
or pins to wear.
Never need calibration.

' Switch-Gauge Combinations
Pressure Switches
- Pressure Gauges

instrument company
TI7T SOUTH ARROYDO PARKWAY
PASADEMNA, CALIFORMNIA

PROBLEMATICAL RECREATIONS 124

Maynard the Census Taker visited a house and was told, “Three
people live there. The product of their ages is 1296, and the sum
of their ages is our house number.’ After an hour of cogitation
Maynard returned for more information. The house owner
said, "I forgot to tell you that my son and grandson live here with
me!" How old were the occupants and what was their street
number? — Contributed
Encounter new directions in computer-oriented research at our
Data Systems Division where an expanded research program calls
for engineers with new approaches. Experience may be in elec-
tromagnetic theory, optics, high-speed circuitry, new memories,
analysis, design or interconnection of mechanisms, information
theory, systems concepts, logic, electrochemustry, or integrated
circuits. Meet with Mr. Harry P Laur if you wish to research
the matter further.

ANSWER TO LAST WEEK'S PROBLEM: The highest possible num-

ber is 81; therefore, the root is less than 300 but it can't be over
200 because as a palindrome it would not be a prime. Being in
the 100°s the final square of the number can only be 01 or 81.
Only 5 or 9 as a central digit will vield these. Therefore:
36481 = 191+=,

An Equal Opportunity Emplover
LITTON SYSTEMS, INC.
Data Systems Division
Canoga Park, California
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COOL POWER

FOR “HOT” PLANES

Hot military aircraft—F106, A4D-5, and F8U-2N—
can now operate longer, at higher temperatures,
thanks to Bendix® brushless generators with new
DuPont “Pyre-M. L.”"* insulation.

This remarkable insulating material helps Bendix
generators withstand heat, completely resist salt
spray, humidity, fungus, hydraulic fluids (Skydrol®),
MIL-L-7808C oils, acids, and other solvents. Used
everywhere In the generator unit, ‘'Pyre-M. L."

insulation gives generator parts excellent dielectric
characteristics and a capability to withstand
thermal shock and ionizing radiation, far exceeding
the requirements of generator specifications.

If you have a “*hot’’ application that needs depend-

able AC power, it's likely one of our family of
brushless generating systems can help you. Give
us a call. General Products, Red Bank Division,
Eatontown, New Jersey.

*DuPont trademark for its polyimide resin wire
enamel, insulating varnish, and coated glass fabric

Red Bank Division BT ,rﬁ/

CORPORATION

mstrment ;]]Ji]EIJ-IL"I and ]'.H'I.I'l.'leL' Hat
“relict shall be shown i the manner Dbest

suited to the parbicular clevabion character-

istics of the area” Consequently it 1s
customary for States to melude terramn cone
tours and spot heights wherever pertinent.
[nstrument approach charts for Ndola in-
dicate significant spot heights in the vicinity
of the aerodrome. In the area of the pro-
cedure turn and  m the approach area
there are neither spot heights of elevations
nor terrain contours, Nor do the profles
on some  charts :1[[1'{111:1I;:,'|_'..' represent the
clevation,  If for some reason the pilot had
descended to 5,000 feet he might not have
been aware that his margin of safety over
the terram was so small. The possibility
cannot, therefore, be completely  excluded
that the disaster may have resulted indirectly
from mcomplete mformation supphed to
the pilot for use at this most eritical phase
of his flight to Ndola. . . . .

Arrival Time

Except for the fact that the departure
from Leopoldville was for several reasons
delaved until late on the afternoon of 17
September, and that the arcraft took a
less  direct route requining an  additional
hour and a half to two hours and a half of
flight, there does not appear to have been

.‘.‘i..l.-: \ 'r:_.:-_ _.. .
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any delav o ts amval over Ndola,  In
fact the aweralt arrived over the airheld
some  mmutes  hetore s latest  estimated
time of arrval, As will be noted i the
following part of the report, when the
aircraft L!i.'-:tppuurud. speculation arose  that
it mught have delaved ats landing or flown
off elsewhere. Instead it had crashed dur-
g what must have been its iI]’}I}IﬂHL'h to
the airheld with the intention of land-
mng,

In concludmg its report, the Commission
wishes to subnut the tollowing sty
of its views on the conditions and ¢circum-
stances  surronndmg  the tragic death of
Dag Hammarskjold and the members of
his party.

!’ri.:pair.'ll!'{m for the flight

The Commission believes that the decision
to leave for Ndola by air in the afternoon
of 17 September 1961 was taken h}- the
Secretarv-General himself in view of the
mission  wiich he had to perform. In
taking that decision the Secretarv-General
was fully aware that the flight would have
to be carned out without escort and that
most of it would be made by night. The
Conumission also believes that the crew
of the aireraft chosen for the Secretary-
General was fully qualified to undertake
the Hight, to navigate in radio silence and

G.E., NASA Test VTOL Wing-Fan Model for Army

to land abt Ndola in darkness.  The Captamn
ane the other crew members were Cxpern-
enced, competent and conscientions.  No
violation of the rules himiting flight houors
of crew members appears to have been com-
mitted,

Plane Airworthy

The Commission is satished that the
Secretany-General’s aircraft had been prop-
erly maintained and was fully airworthy.
It believes, in particular, that the damage
suffered by the amwcraft at Elisabethville on
the previous night had  been adequately
repaired.  The Commission obscrves that
no flight plan or departure message was
communicated to the FIC at Salisbury.
It s of the opinion that the situation
created by the hostilities in Katanga, in
particular by the activity of the jet aircraft
equipped for aerial combat which was at
the time in the service of the Katangese
armed torces, explams this departure from
the rules applicable to international civil
aviation,

The Commission regrets, however, that
hetore the takeoff from Leopoldville, in-
formation was not given to a responsible
ofhicial of ONUC of the route which the
pilot intended to follow. It also believes
that special sccurity measures should have

Series of wind tunnel tests have been carried ont by General Flectric, Cincinnati, and National Aeronautics and Space Administration's
Ames Research Center on fullscale VTOL fan-in-wing maodel vehicle under G.E. contract to conduct research on Army's lift fan flight
rescarch program (AW Jan. 15, p. 54). Wind tunnel tests proved acceptability of inlet performance, control characteristics, transition
capability and aircraft stability, Wind tonnel model and much of test hardware were fabricated by NASA, while G.E. fabricated and
tested propulsion systems including two lift fans, two diverter valves and two YJ85 engines,
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Craating & new world with ELECTRONICS

B Ry T R S et ==
'  HUGHES |
b e e |

HUSHES AIACHRAFT COMEAMNTY

AEROSPACE DIVISIONS

SURVEYOR (soft lunar landing space-
craft), SYNCOM (synchronous communi-
cations satellites), ARPAT (terminal anti-
ballistic missile defense system), BAMBI
(anti-ballistic missile defense feasibility
study). These are a few of the many im-
portant and complex projects under de-
sign, development and study at Hughes,

Because of these projects and others
important to the nation's defense, pre-
paredness and space effort, Hughes of-
fers more opportunities to Systems An-
alysts than ever before.

Involved with these positions are the con-
sideration of many basic problems such

I e T R

as: the proper mix of manned vs. un-
manned satellites; the requirements of
manned space flight; IR systems require-
ments for high speed strike reconnais-
sance systems or unmanned satellites;
analysis of weapon systems from con-
ception through development, test and
customer use; and many others.

Inquire today. If you are a graduate
engineer or physicist from an accredited
university, a U. 5. citizen, and believe
that you can contribute to and benefit
from the important projects at Hughes,
contact us today. Airmail your resume to:
Mr. Robert A. Martin,

Supervisor of Scientific Employment

Hughes Aerospace Divisions
11940 W. Jefferson Blvd.,

Culver City 61, California

We promise you a reply within one weak,
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been taken to guard the Secrctarv-General s
aircraft at N'I)ili airport before the takeoff.
Though it has no reason to believe that
either of these omissions was a contributing
cause of the crash, it considers that both
were potentially dangerous,

Careful Examination

The Commission has carcfully examined
all possible causes of the accident. It has
considered the possibility of sabotage or of
attack and the material or human falures
which could have resulted in an accident,
It has found no evidence to support any of
the particular theories that have been ad-
vanced nor has it been able to exclude the
possible causes which it has considered. In
this connection it notes that the United
Mations and the Swedish observers who par-
ticipated in the work of the Rhodesian Board
of Investigation also cxpressed the opinion
that it was impossible to exclude any of the
possible causes which they considered or to
¢stablish an order of priority among them.

With respect to sabotage it has noted
that the aircraft was without special guard
while it was at N'Djili Airport in Leopold-
ville and access to it was not impossible, The
Commission is aware that there are many
possible methods of sabotage. No evidence
of sabotage has come to its attention but the
possibility cannot be excluded.

The possibility of attack from either the
air or the ground has alse been fully exam-
ined. The Commission has found no evi-
dence that an attack of any kind occurred.
It has also noted the opinion of experts that
it is improbable that the plane would have
been in the apparently normal approach
position indicated by the crash path and
wreckage analysis had it been under attack.
Nevertheless it cannot exclude attack as a
possible cause of the crash.

Structural Defects

The Commission has also considered van-
ous possibilities of material failure, including
technical or structural defects, altimeter fail-
ure¢ or fire in flight. A thorough analysis of
that part of the wreckage capable of bemng
cxamined was made by technical experts, in-
cluding members of the Rhodesian Board of
mvestigation and United Nations and Swed-
ish observers, The altimeters were examined
m the United States by the Civil Aeronantics
Board and the manufacturer. No evidence of
material failure of the aircraft was found, but
this possibility cannot be excluded, mainly
hecause of the destruction of a major part
of the aircraft by fire,

The Commission also considered various
possibilitics of human failure. It found no
cvidence that any of the pilots had been
mmcapacitated. It cannot, however, com-
pletely exclude this possibility as some forms
of incapacity might not be revealed by a
post-mortem examination. It also considered
various possibilities of pilot error, including
the use of a wrong mstrument approach
chart or a misreading of altimeters, It noted
that the Rhodesian inquiry, by eliminating
to its satistaction other possible causes, had
reached the conclusion that the probable
cause of the crash was pilot error. The Com-
mission, while it cannot exclude this possi-
bility, has found no indication that this was
the probable cause of the crash.

The Commission considered the POssi-

H-23D-2 Has New Rotor, Stability System

New, heavier rotor aboard Hiller H-23D-2 three-place helicopter increases its ability to
autorotate safely from low altitudes. Avionic Stability Augmentation System gives positive
stability; dynamic control system on carlier models was abandoned. H-23D-2 has been dem-
onstrated in hands-off flight at low altitude. Blade chord has been increased to 14 in.

]1i|il}' that durillg the course of a visual or
serm-visual approach or throngh the use of
an instrument procedure invelving a  de-
scending turmnm, the aireraft nught have come
below the accepted safety margin of 1,000
feet above ground level, On some landing
charts, information concerning cxact cleva.
tions in the approach arca is not provided
omd should the mreratt have descended he-
low the accepted margin a momentary dis-
traction, either from mside or outside the
aircraft, might have cansed the pilot to lose
the remainder of his margin of safetv. The
Commission, however, has found no evi-
dence that this could have been a possible
cause of the crash.

The Commussion considers 1t its dutv to
record that 1t has examined the wvarious
rumaors that have come to its attention con-
cerning the cause of the crash and has found
no evidence n their support.

Search and Rescue

As regards search and rescue action, the
Commission notes that, although SE-BDY
crashed 9.5 miles from an airheld on which
15 military aircraft capable of carrving out
an air search were stationed, the wreckage
was located by the Rhodesian authonties
only 15 hours after the crash and more than
Y hours after first light on 18 September
1961. The Commission is fully aware of the
difhculty of conducting an air search over
an arga covered wiath bush and forest. [t
believes, nevertheless, that in the present
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case the delay in commencing search and
rescue operations was increased by short-
comings i hason and cooperabion between
the aviation officials concemmed, by Jack of
mitiative and diligence on their part and by
delay in applving the prescribed procedures.
Undue weight appeared to be attached to
the groundless impression that the Secretary-
General had changed his mind after flying
over Ndola and decided to land at another
airport without mforming the Ndola tower.
[Iad that degree of dilizence been shown
which might have been expected in the cir-
cumstances, it is possible that the crash could
have been discovered at an earlier hour and
Sgt. Julien’s chances of survival matenally
improved, Had he survived, not only would
one life have been saved but there would
have existed a possible source of direct knowl-
edge of the conditions and circnmstances
surrounding the tragedy.

The present report is transmitted to the
Secretary-General for submission to the Pres-
ident of the General Assembly in accordance
with paragraph 4 of resolution 1615 (XVI)
of 26 October 1961,

The Commission places on record its ap-
preciation of the services rendered by the
Secretariat during its mission.

Done at the European Office of the
United Nations on the eighth day of March,
1962,

Rismikesn Suana, Chairman, Rave Our-
jano, Rapporteor, SAMUEL BANKOLE JONES,
Iiaiin Saxpstrosr, NIKOLA SRZENTIC.
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WHO'S WHERE

(Continued from page 15)

GCGCRTUMMAIN PAINORAIMA
.ol he Vehicles

Changes

Marwin R. Johnson, genceral manager of
the newly rrr.g:lllir.cd ""-iilltill}' Communici-
tions Department within General Electne
Co.s Deftense Electromics Division, with
headguarters m Oklahoma City, Okla.

J. Heston Heald, technical adviser of the
| Armed Services Technical Information
Agency, Arlington, Va., succeeding Dr.
Charles L. Bernier (AW June 4. p. 125

George A. Peck, director of manufactur-
ing operations for communications, 11
I'ederal Laboratonies, Nutley, X, ],

Johm W. Scheck, marketing manager-
clectronic instruments, Allen B. DuMont
Laboratories, Divisions of IFairchild Camera
and Instrument Corp., Chifton, M. ].

R. C. Wells, dircetor of adminstration,
Martin Co.'s 511]JJ}l:rt Division, MNiddle
River, Md.

F. N. Karmatz, manager of mbormation

(iRrie L o 1
Tibs, ""—': ="

If variety is the spice of life, diversification must be the near-

est engineering equivalent. The variety of Grumman's products
rarely fails to elicit enthusiasm from the engineer viewing em-
ployment at Grumman. Designing tactical, commercial and scientific

Tomorrow 15 too slow. We want answers today. By constantly chal-
lenging the state of the art, by probing and searching, we keep advancing.

Do YOU share in this unrest?

If so, career opportunities offering professional challenge are available
in the following fields:

» PROJECT ENGINEERS — Plan, direct and evaluate project design and
engineering efforts for solid propellants, rocket motors and associ-
ated equipment.

* PROCESS ENGINEERS — Maintain continuing analysis of process
equipment and performance in order to improve product qualty,
yields and maintenance costs.

« MANUFACTURING ENGINEERS — Design of equipment and special
tools for manufacturing and processing of solid propellant motors.

services  for  Edgerton, Germeshausen &
Grer, Inc., Boston, Mass

Alex ]J. Keller, manager of the newly or-
ganized Defense Products Department. Gar-
lock, Inc., Palmyra, N. Y.

R. C. Collins, manager of flizht engincer-
g, Umted Air Lines.

Tracy W. McFarlan, product manager-
ultrasonic  testing  equipment, Magnaflux
Corp., Chicago, Ill., a subsidiary of Gen-
cral Mills,

John Hassenforder, manager of Leach
Corp.’s new Huntsville, Ala., i‘n.:.-'_;ﬂ]:l;i] office.

Space Technology Laboratories, Inc., a
suthsichary of Thompson Ramo Wooldndge,
Inc., Redondo Beach, Calif., has appointed
Harold ]J. Klein and Jackson D. Maxey to
the Staff Engincers’ group, Re-entry Svstems
Department, Jan N. Roos succeeds Mr
Klem as head of the Department’s Design
Analysis and FEvaluabion Section; Morns
Rosen succeeds Mr, Maxev as head of the
Department’s Systems Analysis Section,

Max E. Bleck, chief engincer of fxed-
wing aircraft, Military Aircraft Division,
Cessna Aireraft Co.. Wichita, Kan., suc-
ceeding Henry F. Warning, resigned.

Frank W. Vargo, quality control man-

vehicles in programs ranging from submarine searching to space
stations, our products include:

» Hydrofoil Research Ship: 300 ton seacraft
¢ Gulfstream: Twin-engined turbo-prop business transport
e ASW Albatross: Newest configuration of the Albatross amphibian in

an anti-submarine mission role
¢+ AQ-1 Mohawk: STOL electronics surveillance aireraft
* W2F-1 Hawkeye: Carrier-based Early-Warning Aircraft
* S2F-3 Tracker: Detects, locates and destroys enemy submarines

* A2F-1 Intruder: Attach aircraft, tracks and destroys enemy targetis
¢ Orbiting Astronomical Observatory: 3300 lb. scientific satellite

The guality of our products is in direct proportion to the specialized skills

gained by 33 years of experience. Employing the most advanced electronics
equipments and techniques, this extensive array of vehicles and systems fur-
nishes maximum impetus and reward to the engineer engrossed in their de-
sign. Some specific career opportunities:

ASW Research—MS in EE. Physics or Mathematics with a minimum of 3 vears experience in signal detec.
tion and processing, underwater acoustics, submarine detection and classification, propagation of elec-
tromagnetic energy, or measurement and interpretation of physical oceanographic variables. Available
experimental facilities include fully equipped general physics laboratory and large hydroacoustic tank.

Data Processing Engineers — Background in digital data processing, logic circuit design memory de-

vices, RF modulation techniques and related digital technigques required. Opportunity to p_art':::k_pah!
in advanced design of systems concepts and hardware development. BSEE or B5 in Physics with a
minimum of 3 vears' applicable experience is required.

Communications Systems Engineers— Electronic Engineers with thorough knowledge of communi-
cations techniques who wish to extend their technical background to new challenging areas. An
important phase of this effort will be extensive laboratory development programs in our new

Electronics Systems Center using the finest equipment and facilities, BSEE with a minimum of

ager, Lear-Romee Division of Lear, Inc,
Elyria, Ohio (AW June 18, p. 33),
Leonard G. Voorheis, director of hnance,
Kaynar Mfz. Co., Inc., Pico Rivera, Calt.
Matthew H. Portz, associate dircctor of
public mformation, Acrospace Corp.. Los
Angeles, Calif., succeeding Eugene Phillips,

3 years' experience.

ECM Engineers — BSEE or BS in Physies with a minimum of 3 years' experience in the fields
of radar systems, passive and/or active counter-measures systems, and ECCM systems. Work
involves the development of ECM systems and the integration of ECM equipment with navi-
gation and digital computer systems, Background in digital computers and programming

is desirable but not essential.

Environmental Control Engineers —BS in ME, AE. Math or Physics with analysis and
design expeéerience associated with development of air conditioning, pressurization,

« INDUSTRIAL ENGINEERS — Evaluate and recommend procedures
relative to material handling, time and motion standards and work
methods.

o PROGRAM MANAGEMENT — Development and implementation of

92

engineering liaison procedures (PERT), controlling programs in ord-
nance configuration changes, development of missile hardware, pro-
pellant insulation,

e PROPOSAL SPECIALISTS — Develop, coordinate and prepare cost
proposals in support of the contract.

For additional information concerning challenging opportunities with
Thiokol, please send resume in confidence, with salary requirements, to
Mr. William ). Labus at

THIOKOL CHEMICAL CORPORATION
Dept. 6-25

120 South Main Street, Brigham City, Utah
An equal opportunity employer.

now director of the company's Washington
(D). C.) office, James K. Ready succeeds Mr.
Portz as manager of news and special proj-
ks,

Robert W. Bemer, director of svstems
programing, Univac Division of  Sperny
Rand Corp., New York, N, Y.

R. J. Konig, Fastern regional manager of
[nformation ]’H‘M’.‘f&!—-ing Centers, General
Flecknie Co.'s Cn:lll]‘.‘rllh:r r}:_'p:ll'hl'n_'ﬂt, with
headquarters in Bethesda, Md.

Harold M. Watson, manager, 5-52 satel-
lite program, Westinghonse Air Arm Divi-
sion, Baltimore, Md., and A. W, Kimball,
technical director-development and fabrica-
tion of the 5-52 satellite. Also: H. A,
Reuter, supervisory engineer, Radar Design
Group, Gemini prograni,
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To arrange an immediate interview,
SEND RESUME to
Manager. Mr WBrown,

Engineering Employment,
DEPT.GR-25

heating and ventilating, electronic and equipment cooling, jet blast rain removal,

oxygen anti-icing and de-icing systems in aircraft. Responsible for analytical

and design studies from proposal stage to selection of system configurations
and eguipment.

Guidance Dynamicists — BS or MS in Engineering or Applied Mechanics with
a minimum of 5 years experience in the analysis of guidance systems for
missiles or spacecraft. To analyze and evaluate functional configura.
tions and dynamic characteristics of radar, IR, optical and inertial
guidance loops; signal processing and error analysis. Background

in sample-data and non-linear controls system analysis tech-

nigues is desirable,

Structural Designers — BS in CE, ME or AE with a mini-
mum of 5 years experience in layout and design of
aircraft wing or fuselage structurées and/or mis-
sile structures,

GRUMMAN

AIRCRAFT ENGINEERING CORPORATION
Bethpage:Long Island - New York

All gqualified applicants considered regardless of race, creed, eolor or matiomal origin.
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GARRETT-AIRESEARCH

has immediate openings

" SPAGE

SYSTEMS

For major programs now under way, including project Apollo
environmental system, AiResearch immediately needs pre-
liminary design, creative board-type designers and hardware
development engineers at all levels, with backgrounds in the

following disciplines:

Thermodynamics
Fluid Mechanics
Heat Transfer
Controls

Stress and Vibration
Systems Engineering
Cryogenics

Test Engineers

Here is an opportunity to participate in a major expansion
of a company which pioneered the space environmental field.
Specific experience in space environmental controls is desirable
but not necessary. Education requirements are B.S. and up.
Garrett is an “equal opportunity” employer.

Please send complete resume to Mr. Tom Watson, Dept. 2

*

) |
<~ Avenues in

Space Technology
af AVCO/RAD

Electronics |

Putting ““'man among the stars” through
the design and development of @ new
generation of space vehicles plus a
mulititude of advanced space-oriented
programs at Avco/RAD have created
broad vistas of professional advancement
for qualified engineers and scientists,

QOpenings exist for
Electronic Engineers and
Engincering Physicists in:
Optics & Infrared
Communications

Antenna & Microwave
Equipment Systems

Deep Space & Re-entry
Communications

Component & Circuit Design

Sensor Development &
Telemetry Systems

Radar Cross-Section Analysis
Airborne Tracking Systems

The Division is located in a superbly
equipped 523,000,000 laboratory facility
in the Boston suburbs. At Avco/RAD
you will find a liberal benefits program
including educational assistance,

Send resume o
Mr. J. Bergin, Dept, AW

Avco/RAD is presently associated with
Apollo, Titan, Atlas, Minuteman, Nike-
Zeus and other classified space projects.

Avco

Research & Advanced Sevelapment

ENGINEERING KNOW-HOW ON THE MOVE ...
AT BOEING MILITARY AIRCRAFT SYSTEMS DIVISION

Backed up by the finest support facilities ® Analysis, Aerodynamics, Automatic and

available, MASD engineers are moving
ahead on a number of vital, long-range
projects. They are vigorously expanding
efforts in research and new product devel-
opment. Right now they are: advancing
the state of the art in Variable Sweep Wing
technology; engaged in design of land-
and carrier-based V/STOL wvehicles; con-
ducting studies in operation of high-
performance aircraft at low level: and
working extensively in the areas of: Struc-
tural Design, Structural Dynamics, Stress

Mechanical Controls, Electrical or Elec-
tronics, and System Design. In fact,
MASD engineers are working in practically
every technological area. And MASD is
truly on the move. For the serious engi-
neer, opportunities exist at both the
Wichita and Seattle Branches of this ag-
gressive organization. For specific infor-
mation about assignments at these two
locations, write Mr. Melvin Vobach, Dept.
C6 4, Military Aircraft Systems Division,
Wichita Branch, The Boeing Company,
Wichita 1, Kansas.

AIRESEARCH MANUFACTURING DIVISION

A Divigion of Avco Corporafion

201 Lowell St., Wilmington, Mass.

MILITARY AITRCEREAFT S YSTEMS DIVISION
gﬂﬁf Sﬂu SEPH!L‘EE’EI Efl'd-, Lﬂﬁ :‘fﬂgffﬂ-‘i 45:- Eﬂﬁfﬂrﬂiﬂ 3 Wichita, Kansas

Seattle, Washington

An equal opportunity employer A+ Equial Dppoertanity Employer
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ADNDRESS BOX NGO, REPLIER T Ror No,
Clasgmificd Adv., M. of Thg pabilicafion,
Send o afffee neagreat you
NEW YONK 38:;: 1 ), Boxp 2
CHICAGE 1§ 6 6 N, Michiimn A e,
AN FRANCISCO 11 255 Vuliforniag S

POSITIONS VACANT

Wanted For Easterm Corporation Flight |

Department: Co-Pilot/Mechanic (or DC-3 and
Convair aireraflt, Qualifications2:; Commer-
cial instrument and current A & E license
required. Minimum 2,000 hours. Age: 30-215
vears. Please send resume with late photo-
graph. P-0247, Aviation Weelk,

Airport Operator For Brainard Field, Hart-
ford, Conn. Proposals will be received in the
Department of Aeronautics Huilding, Brainard
Field, Hartford, Connecticut, until 2:30 M
DST on July 9. 1962, and then publicls
opened for the fixed-base operation, land-
leasing and provisions of reqguired Bervicoes
nnd [meilities at Brainard Field, Hartlord.
Connecticut. Said proposals shall be subjeot
to the conditions and specifications contidned
i “Instructions toa Applicants” and shall be
filed on proposal forms, hoth of which may be
procured at the Department of Aeronauties
Building, Brainard Field, Hartford, Connce-
ticut, The Connecticut Aeronautics Commis-

Kion reserves the right to walve any informaol- |

ity in the proposala, to negotiate further with
the applicant wha most closely moeels Lhe
ohiectives of said Commizsion and to reject
any mnd nll proposnls.

Airport Operator For Danielson Airport, Kill-
ingly, Conn. Proposals will be recelved in Lthe
Department of Aeronautics Hullding, Brainard
Field, Hartford, Connecticut, until 2:50 M
DET on July 9, 1962, amdd then |r1J|:||i-|"!:-'
ppened for the fixed-base operation, lanid-
leaging and provisions of required services
and facilities at Danielson Alrpart, Killingly,
Connecticeut. Sald propozals ahall he subject
to the conditions and specifications contni ned
in ""Ingtructions to Applicants’” amd shall he
filed on proaposal forms, both of which may
he procured at the Department of Aeronnutics
HBuilding, Brainard, Field, Hoartford, Connec-
ticut, The Connecticut Aeronautics Cammis-

gion rexerves the right to walve any informal- |

ity in the proposals. to negotiate further with
the applicant who most closely meets the
ohjectives of said Commission and to rejecl
any and all propozals.

|
Aircraft Radio Repairman to build up first-

clnss approved radio repair shop, Muost have
experience with VHF communications equip-
ment, VOR, and ADF. Send resume and salars
requirements to Murravair, Ltd., Honolulu
Alrport, Honolulu, Hawaii,

First Pilot—DC-3: Eastern Corporation re-
guires Captain for DOC-0 corporate opera-
tion., Convair time alzo desirahle. Minimum
qualifications: 5,000 hours—ATR with DC-3
tvpe rating—age 35-40, must be current.
Please send resume and late photograph.
P-Oo288., Aviation Werlk,

SELLING OPPORTUNITY AVAILABLE

Pressure Switches and Related Devices—
Enst Coast manulfncturer wizshes to establish
sales reépresentation in Wansas, Mo., Colo.,
NG T0L, Ind., Mich., Minn., Utnh, to cover
defense econlractors. HW-9217, Avintion
Week,

POSITIONS WANTED
Do you need representation in nl:-r._rnﬁ and
migsile industries in Ohio, Indiana, Illinois
and Michigan? 20 vears experience, PW-
9172, Aviation Week.

Flying Sales Engineer would like to cover
Southedslt Atlanta in company Qurnished
airplane (172/182 elass). Extensive tech-
nieal, educntional, military, and industrial
backgroand. Ape 30, Hesume on request,
P.O. Box 1254, Maorietta, Ga,

EMPLOYMENT
PROBLEM?

When you are in need of special-
ized men for specialized jobs, con- |
tact them through an employment
ad in this publication.

FOR MORE
INFORMATION

about Classified Advertising
Continct
The MeGraw-Hill Office
ng-eﬁf yﬂu

ATLANTA, 9—1375 Peachtree St., N.E.
TRinity 5-0523
D. HICKS
BOSTON, 16—Copley Square
COngress 2-1160
M. SHOUYLIN
CHICAGO, 11—-645 No. Michigan Avenue
MOhawk 4-5800
w, J. HIGGINS, D, BERAN
CLEVELAND, 13—1164 llluminating Bldg.
SUperior 1-7000
[ €. HILL
DALLAS, 7—1712 Commerce St., Vaughn Bldg.
Riverside 7-9721
J. GRANT
DENVER, 2—1700 Broadway—Tower Bldg.
Alpine 5-2981
1. PATTEN
DETROIT, 26—856 Penobscot Bldg.
WOodward 2-1793

WM, H. GINDER, JR,

HOUSTON, 25—Prudential Bldg., Holcombe Blvd.
Rilverside 8-1280

J. PAGE

LOS ANGELES, 17—1125 W. 6th Street

HUntley 2-5450
WM, C. GRIES
NEW YORK, 36—500 Fifth Avenue
LOngacre 4-3000

H, T. BUCHAMAN-T. W, BENDER

PHILADELPHIA, 3—Six Penn Center Plaza

LOcust 8-4330

Wa, B, SULLIVAM

PITTSBURGH, 22—4 Gateway Center

EXpress 1-1314

J. WILLIAMS
ST. LOUIS, 8—7751 Carondelet Avenue
PArkview 5-7285

SAN FRANCISCO, 11—255 California Street
DOuglas 2-4600

J. A. HARTLEY

)
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ENGINEERS & SCIENTISTS —No. 2 in a Series Prepared to Give Insight Into the Scope of R & D
Opportunities at Allegany Ballistics Laboratory, operated for the U. S. Navy by Hercules Powder Company

Dethroning the Safety Match (Gsimas)

Ever since Lundstrom invented the
safety match in 1855 this little device
has stood for sate, fast, reliable igni-
tion. However, the time has come for
Space Age technology to receive its
due. A highly qualified candidate for
the new symbol of firing performance
is the ALTAIR I MOTOR, developed
by the engineers and scientists of
ALLECANY BALLISTICS LABORATORY.

To date this pioneer motor has scored
a 10095 on-time firing record, pre-pro-
grammed to .1 sec., due to important
technical advances originated at ABL,
including an optimum igniter system.
At time of writing, ALTAIR I has pro-
vided thrust for 50 of the nation’s
satellites, test vehicles, space and at-
mosphere probes. Many more launch-
ings are scheduled.

A NEW ALTAIR — WITH HIGHER Isp
AND NEW IGNITION TECHNIQUES

For NASA's advanced Scout launch
vehicle, Allegany Ballistics Laboratory
(operated by Hercules for the USN
since 1945) is designing and fabricat-
ing the ALTAIR II. A hotter propel-
lant has been developed, providing
5,000 lbs. average thrust in 28 sec.
compared with 3,100 in 38 sec. for its
forerunner. Matching of an ignition
system to the new high energy pro-
pellant posed some stringent problems
—now solved through the Laboratory’s

intensive research program, as recent
tost ﬁr[ngs have demonstrated.

OPPORTUNITIES TODAY AT ABL
IN ALL ASPECTS OF ROCKET R & D

Ignition and propellants are only two
elements of ABL's continuing endeavor,
directed at raising the state of the art
across the entire spectrum of rocketry,
as well as creating new families of
rocket boosters and motors for specific
missions. Among PAST ACHIEVE-
MENTS: Deacon, Talos, Terrier, Little
John, Honest John, Nike, Bullpup,
final stage motors for Polaris A-2 and
Minuteman, CURRENT PROGRAMS
include: the new Polaris A-3, advanced
Altair and Antares, mid-range Typhon,
long-range Typhon and the Upstart.

Rocketry at ABL is a multi-discipli-
nary ::Ef::lrl, L'EI]]h1;L', for close and mutu-
ally rewarding collaboration between:

AEROMNAUTICAL, MECHANICAL,
CHEMICAL AND ELECTRICAL
ENGINEERS; CHEMISTS, PHYSICISTS
AND MATHEMATICIANS

While previous experience in rocketry
is welcomed, demonstrated capability
in a man's own field is the prime cri-
terion for a position with Herculés at
ALLEGANY Barvristics LABORATORY,
the nation’s foremost rocket research
laboratory, For further information
about openings outlined at the right
contact Mr. W. D, Linkenhoker, Tech-

nical Personnel.

FOR BUREAU OF NAVAL WEAPONS

CUMBERLAND, MARYLAND

Look at the Record of ALTAIR IX248 — |
Critical Upper Stage Propulsion Unit for

| Satellites, Probes, Test Vehicles.

TEST FIRINGS  SUCCESSES*
24 24 (100%)

LAUNCHINGS
a0 a0 (100%)

[ “when lower stages performed correctly

p Rocket Research & Development Positions

AE’s, ME's, ChE's, Chemists, Physicists (BS, MS, PhD).
ADVANCE DESIGN RESEARCH: studies to establish new
rocket system concepts; preliminary design criteria.

MECHANICAL DESIGN RESEARCH: materials behavior;
exhaust gas control; insulation; propellant combustion;
hardware.

DESIGN & DEVELOPMENT: complete rocket motors in-
cluding pressure vessels, noxzles, accessories. (Must
know mechanics.)

SPECIAL STUDIES, ANALYSES: (B-10 years experience
essential) heat transfer; fluid dynamics: systems analy-
sis; internal & external rocket and missile ballistics.

AE's, ME’s, ChE's, Chemists (B5). QUALITY COMNTROL,
RELIABILITY. TEST, FACILITY ENGINMEERING, CON-
TRACT ADMINISTRATION. Test engineering includes
analysis static firing test stands and associated hardware,

EE's, ChE's, ME's (B5, MS). INSTRUMENTATION: D&ED
instrumentation to obtain test firing data; also for
process control,

Mathematicians (MS, PhD), DATA REDUCTION & AD-
VANCED PROGRAMMING: Apply statistical methods to
QC, reliability, research data.

Physicists (MS, PhD) Chemists (PhD). Inorganic, Physical
ACQOUSTICAL RESEARCH: behavior of burning rockets
under differant acoustical phenomena. Propellant &
High Temperature Materials Research.

All qualified applicants
will receive consideration
for employment without
regard to race, creed,

coelor or national origin.
U. 5. CITIZENSHIP RE-

The Nation’s Foremost Rocket Research Laboratory QUIRED.

AVIATION WEEK and SPACE TECHNOLOGY, June 25, 1942
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NASA‘_:’:Office of Manned
Space Flight

CAREER APPOINTMENTS IN

Project Management

Vehicles & Propulsion Directorate

The Vehicles & Propulsion Directorate seeks to appoint
engineers and scientists to positions of unusual responsi-
bility. The duties inherent in these positions will have a
direct and material bearing on the nation’s manned spuace
flight programs.

More specifically, the selected applicants will participate
in the top level planning and implementation of NASA
activities relative to large hydrogen-oxygen booster and
spacecraft engines and large launch vehicle stages. You will
direct, control and evaluate the programs assigned to NASA
field centers, university laboratories, and private corporate
contractors as well as prepare long range plans in the launch
vehiele and propulsion areas.

Ih=-:pumlwul~i must have at least a BS in ME, EE, aero-

wautical or chemical engineering and several years' experi-

ence in rocket propulsion and/or launch vehicles. Experience

in project management or supervision is also required,

SESD RESUME IN COXNFIDENCE TO:

DIREOTOR OF MANSED SPACE FLIGHT, DEPT. 133

NATIONAL AERONAUTICS AND
SPACE ADMINISTRATION

WASHINGTON 2B, D. C.

ALL QUALIFTED APPLICANTS WILL RECEIVE CONSIDERATION FOR EMPLOVMENT WiITHOUT

REGARD TO HACE, CREED, COLOKR, OR NATIONAL (IRIGIEN

AVIATION WEEK ond SPACE TECHNOLOGY, June 25,

ENGINEERS
SCIENTISTS

A
NEW
DIRECTION

IN
AEROSPACE
TECHNOLOGY

thru

DESIGN CRITERIA
RESEARCH

These staff assignments at Republic's
Paul Moore Research & Development
Center involve mathematical design for-
mulation, statistical design evaluation
and areo-engineering design applications.
Work in connection with several new R&D
contracts is on aeraspace., desp space
and re-entry vehicles, The Center's full
resources, including extensive computer
support, will be available for studies, Ad-
vanced degree and 10 years experienca
in one of above areas required.

Write to Mr, George R. Hickman,

Technical Employment Manager, Dept. 1F-4A

REPUBLILC

AVIATION CORPORATION

Farmingdale, Long Island, New York
An Egqual Opportunity Employer

B
VICE PRESIDENT

ADVANCED SYSTEMS PROGRAMS
&

A national aerospace company
with headquarters on the East
Coust seeks a man of proven
ability to direct itz advanced
seientificsengineering complex,

The position calls for an execu-
tive of outstanding professional
gecomplishment 1o organize,
plan, guide and direct the efforts
of a staff concerned with inter-
mediate  and  long-range pro-
grams in the space field. Re.
porting directly to the President
of the organization, this man
must he capable of managing
a funetion which encompasses
all advanced phases of complete
missile and space vehicle sys.
lems,

e ——— W T T}

The salary is $35.000 . , . . or more
for the right man.

Please write to P-9246, Aviation
Week, Class, Adv. Div, P. 0O,
Box 12, N. Y. 36, N. Y.: absolute
professional confidence 15 as-
sured.

AN EQUAL OPPORTUNITY EMPLOYER

1962

ENGINEERS
SCIENTISTS

A

NEW
H:HEI}TIDH
AEROSPACE

TECHNOLOGY
thru

HEAT TRANSFER
RESEARCH

Join the staff conducting investigations for
Republic’'s ¥ new RAED contracts, includ-
ing MASA's Project Fire, Work encompasses

develepment of new onolytical and ex-
parnimental heat tronsfer techniques as
opplied %o vorious re-enfry vehicles and
sotellites. A wide ronge of thermal test
facilities is availoble ot Republic's Poul
Moore Research and Development Center,

Write to Mr. Gearge R. Hickman,
Technical Employment Manager, Dept, 1F-4

REPUBLILC

AVIATION CORPORATION

Farmingdale, Long Island, New York
An Equal Opportunity Employer

ENGINEERS WANTED |

Midwest manufacturer of dynamic aircrait

siructures offering opporlunities [or siresas
analyst,; designers, ond structural test

engineers. wrile for deiails. ‘

P-0128, Aviation Waeek
G456 N, Michigan Ave,, Chicaga 11, I,

IN ALL INTERESTS

OF AVIATION

If You're Important, you either read

AVIATION WEEK

or you advertise in it, or soth

& = = F-l'__.l."-

yack the s

Earvﬁﬂﬁns free of the earth's atmospheric distortion. As the vehicle
orbits at 18,000 miles /hr., the data processor will tell the OAQ's sen-
sitive telescope where and when to look, check for occulted and mal-
functioning star trackers, start and stop each experiment. Over
200,000 bits of information, stored in the satellite’s random-access
memory, can be telemetered to the ground in 7.5 seconds. In design-
ing the memory and processor, a redundancy technique provided a
system far more reliable than conventional designs.

Other projects include: guidance and control systems for manned air-
craft, satellites, spacecraft, submarines, and other vehicles. Engineers
and scientists are invited to inquire about openings in . . . reliability
statistics; logic design; circuit design; programming; quality engineer-
ing; control systems engineering; solid-state physics (radiation effects
studies); mechanical engineering (heat transfer/stress analysis).
IBM is an Equal Opportunity Employer.
Please write, outlining your background

and interests: Fred Guth, Dept. 52454, |IBM

Space Guidance Center, Owego, New York. -

AVIATION WEEK ond SPACE TECHNOLOGY, June 25, 1962
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BUSINESS OPPORTUNITIES

EQUIPMENT - USED or

RESALE

| FOR SALE |

* Financing available

LEASE OR LEASE-PURCHASE
Specially engineered, long range, high payload

1049H SUPER CONSTELLATION AIRCRAFT

* Most economical long-range, high-payload aircraft available
* Special engineering on aircraft permits payloads of 45.000-

pound cargo or 120 passengers for 2500 mile range .
« Either in cargo, passenger or convertible configuration

Don't buy any large transport aircraft until you have leoked at these aircraft
for llexibility, payload capacity and economy in cperation.

ALSO |
SPARE PARTS INVENTORY |
for .
C-46, DC-4, DC-6, 1049H Constellation Aircraft |
and
Wright Enmpuun_l! EE_EE-EA-!! Engines

Tel.: TRiangle 7-3411

Fred Benninger

Executive Vice President |

THE FLYING TIGER LINE INC.
Burbank, Calif.

Cable: Flytiger

FOR SALE

CONVAIR 340/440

Always corporation owned. Total
time since manufacture 4100 hours.
Engine build up ond spares in-
cluded. Principals only.

Inquire:

WILLIAM N. HORAN

Hangar 31, Bridgeport Airport
Stratford, Conn.

E18S-9700
SUPER BEECHCRAFT

Aircraft beautifully mointained. Contains
excellent equipment—RCA Rodar—Colling
Mavigational & Communications — Quter
wing tanks—Hartzell props—Dual instrumen-
tation. Surplus to our needs, For full par-
ticulars call or write:

Ray Higgins, Mgr. Aviat. Dept.
Sun Qil Co., 1608 Walnut Street
Philadelphia 3, Pennsylvania

JETSTAR RATE SWITCHES

Hrarfobtt 4A23THAG-18
Mew and certified

BS58 INTEGRATING GYRO

Sperry SYOS0D
Mow, sealed cartons

R. E. WHITE & AS50C., INC,
1511 W. Glenoaks Blvd. Glendale 1, Califarnia

100

| linge infterior
| Bax S546, Lantani,

CAPITAL MERGER

Company N, Y. metropolitan nrea imposing boack.

log proprieiary missile ablreraft  prodocts — hioh |
pressuce piedmalics=—products of combustion, Ny |
dravlics—seeks affiliation for eXpansion capital |
anid nation-wide tales,

l‘h‘l‘-l‘”l“. Al ian II|'||-r|'-|'|'i.
Cluee, Ady, iy, PO Box 18 XY 6. K.Y

Let Us Move
Your Mobhile Home

Across the stree! or across the nation,
National Trailer convoy makes moving
your mobile home as easy as calling a
taxi. National Trailer has more than 150
terminals in strategic citiee across the
nation and the indusiry’s only cenliral dis-
patch syslem. Call Central Dispalch col-
lect at TEmple 58441, Tulsa, Okla., or
your nearest NTC terminal, listed in the
Yellow Pages under "Trailer Transporting™
or “"Maobile Homes—Transporting”'.

SAFE SWIFT SURE

National Trailer
Convoy, Inc.
Tulsa, Okla.

FOR SALE |
IMMEDIATE DELIVERY |
PERFECT CONDITION

gl $50,000 |

32 Passenger Cargo Door

Low Time TSO
GWEDT .. i $55,000

28 Passenger Air Stair Door
Low Time TS0

Trans-Global Airlines |
2735 East Spring Street, Long Beach, Calif. |
Phone GArfield 4-8588

Write for specilications.

LD RESs BON XN, REPLIES T0O: Iir No.
flermmd et Ao, THE. ol ik l'llllllllrnl'rrl"llr.'
Hend (o affiee negres! you
SEW YORR a6 P, 0, Bor 1! |
CCHTCAGE 11y 655 N. Miekigan Avé,
RAN FRANCISCGO 1y 285 (falifornin 8

FOR SALE

Executive DeMavilland Dove—zero time en-
ginea—Ilow time airframe—all maods ecom-
pleted. New Interior-exterior. FR-8421,
Aviation Weeak.

1960 Super G. Beechecraft—~total time 800
hours—eonvertible executive—5 seat to 9
place high denszity seating. F5-85424, Avia-
tion Week.

Grumman Gd4 Super Widgeon——total time
o 5R9. Offers invited. FS5-8428, Aviation
Weak,

Contact ws first for Grumman Gooses &
Supcr Widgeons, alzo 9200% Gross Welght
Kits for G-21A Goose. wrap around wind-
ghield, muxilinry gas tanks, pieture windows
and many otherz, Super Widgenn Conversion
Kits, incregse rross weicht kits, auxiliary
rad tank kit and many others. MeKinnoan
Enterprises, Inc.. Route 1, HBox 520, Sandy,
remnn.

WANTED

Lockheed 18, Pratt & Whitney powered, air- |
Americas Trading Company,

Floviia.

AVIATION WEEK and SPACE TECHNOLOGY, June 23,

FOR SALE

Series 40 Lodge & Shipley ;
FLOTURN LATHE I
47" x 50", New in 1754, '

MACHINERY TRADING CORPORATION
545 Dakwood Avenue
West Hartford 1, Cannecticut

, WHERE
| TO BUY

centéfied aineraft guality
"W renpene BOLTS

. 1300 to 1800 Applications

mMercury  satermal and external weench-
:___ ind, hingh Eempaerature bolis . o FGHINEE-
I - factiifind Ko sxackifng l_rlﬁlhll'll'll"l"'l'll =1 ik
s custogmer FegUuirements. Airframs and
= pissles  hardware fram ""'l-'lt-‘"ﬂliE that
L 44T o

matEmials pvallnbles also.

Write for Catalog ZHG.

AH—H-.-.!--.—WI.E- ﬂ-r‘ld E"diﬂil |'|.|'||‘J|.'|I|'Jl'l'.
Mercury air parts co., inc.
G310 Westk JoHereon Bivd., Culvier ity Calif,

Telephane—U Pion D592 3<Telolypo—CVWR CV 4178
TOUGH SPECIALS 10 DAY DELIVERY

MANUFACTURERS OF PRECISION HARDWARE

%‘ ! mect AMS 5738 specificatan,
=l
_—

1962

ADVERTISERS IN THIS ISSUE

ALUMINUM COMPARY OF AMERICA. ........ -BO-K1

AMPHENOL-BORG ELECTRONICS CORPORA.
TION, AMPHENOL CONNECTOR DIVISION, .52-33
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LETTERS

Lot of Advantage

Having looked for an answer to Danl
W. Gunnarson’s question, why should the
B-70 program be implemented? (AW May
21, p. 126), in the May 28 issue and not
hnding one, prompted this letter.

The answer is supplied by Mr. Gunnar
son himself m the clouds of his second
paragraph: “The only significant mh-an-
tage the B-70 would have over the B-52
15 a greater possibility of pmn.tmhng cnemy
defense systems.”  That, sir, is a lot of
advantage.

The answer to whether a missile-carrying
B-52 would have more or less penetrating
ability is “less.” True, missile-carrying air
craft do not have to penectrate to their
targets, but to assume that the CEP (cir-
cular error probability) of our airborne and
ground-based mussiles 15 such that we can
render complete destruction to enemy hard
ened missile sites would not only be naive
but disastrous, The fact is that the present
state-of-the-art, and that of the necar future,
is such that we cannot wage war with mis-
siles alone.

Let us look into the cost of a missile svs-
tem m companson with that of the B-70
program.

With even the most optimistic assump-
tions of missile CEP’s, a statistical approach
will indicate a large number of missiles re-
quired per target.

With any reasonable assumption on the
number of targets to be destroyed, we find
ourselves with a mussile requirement of sev-
cral thousand; a very attractive contract to
the missile industry and a very costly one
to the taxpayer.

For the B-70 program it was stated that
5491 million dollars for Fiscal 1963 would
allow the program to proceed at full speed.

Assuming a six-year development program,
this would amount to about $10 dollars
per taxpayer per year for the next six
vears, a fraction of the cost of a missile
syvstem,

But after all that has been said and
written, the reason for the B-70 1s still be-
hind the clonds of dust.

The need for the B-T0 is real.

It 15 not a political toy.

[t is not a gencral’s nostalgia.

[t 15 not a proht seeking scheme,

It is a need of those who man today’s
bomber fleets. It 1s for those bomber crews
who stand alert and dream of the B-70 as a
liope of something more than just a one
way ride when the klaxon blows. It s
something the American people have never
refused to their fighting men—the best
weapon money can buy.

Having spent many lonely hours in the
alert shacks of the Strategic Air Command
as a B-47 pilot, | can assure you that 510
per vear buys more than just an airplanc
named "B-70"; it buys hepe and preace of
mind,

Therefore, the question 15 not “why
should the B-70  program  be  imple
mented?”, but “how soon?”

Brirry Passivos
Riviera Beach, I'la.
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Engine Economics

David Hoffman™s intereshing articles on
the DC-3 replacement (AW Apr. 30, p.
49; May 21, p. 42; June 4, p. 31) de-
scribed  the continuing  uncertainty about
a problem that has been with uws for 15
VEars.

But the DC-3 has been replaced as first-
line equipment already (by the DC-4) and
has never been pmﬁtdl‘.r!-_ since, at least on
scheduled services. The real question is:
What new engincering  developments  are
needed to enable local airlines to meet their
pavrolls?

None of the published discussions by
the CAB, FAA. Assn. of Local Transport
Airlines, or Senate subcommittee have men-
tioned the Fact that all successtul airplanes
are designed around proven engines. It is
not surpnsing that the airframe industry
15 cantious about building new short-range
transports, becanse  with  current  engines
the only airplane cheaper than the FF-27
would be a mongrel like the turbinized
DC-3 that British European Airways op-
crated about ten vears ago for proving the
Dart engine.

The reason why French manufacturers
are now able able to offer a variety of in-
teresting aircraft for this market is pre-
cisely because they have made a senous
cffort to build suitable engines, e, simple
and cheap.

A S400.000 transport suitable for local
service will have to be unpressurized and
fly no faster than 300 mph, It will thuos
have, in round hgures, a gross weight of
30,000 1Ibs. and require two turboprops
flat-rated to abont 2,000 hp. Each engine,
with propeller, cannot cost more than $35.-
OO0 nstalled. This s less than half the
price of the onlv commercial turboprop in
this class (which s mmported), and s
achievement will require a high order of
engmeering talent and dedication.

However, U.S. engine developments in
this power class are moving in exactly the
opposite direcion—to dual ‘shafts, movable-
stator compressors,  high-temperature  air-
cooled turbines. complex reduction gearmg,
claborate control systems, ete. These costly
features have all been encouraged and paid
for by the Armed Forces in order to demon:
strate low specific weight and specific fuel
consumption—parameters of negligible eco-
nomic value to an arline flying an 80-mu.
stage with 407, load tactor.

There is another aspect of the discrep-
ancy between military demands and com-
mercial solvency. in line with Mr. Halaby's
statement that “development of such an
aircraft in conjunction with the military
could result in an over-designed, all-purpose,
all-geography product,” The Army requires

oversize engings and propellers to ensure
rough-held, STOL performance, whereas
local carriers do not lack pgood airfieldsi—
they have too many. In fact, one point in
six_along their routes is now threatened
with loss of service unless more PAsSEngers
are forthcoming,

I suggest that if the FAA now appro
priates a sum equal to only 5% of the $70
million annual subsidy to local carriers, and
invests it in serious development of a really
low-cost commercial turboprop engine over
three years, there will be no lack of offers
trom the airframe mdustry at that time
to build the airplane that will make sub.
sidy obsolete by 1970,

And looking beyond the present decade,
the potential “market is unlimited, In 2
lecture to the Institute of the Acrospace
Sciences hve years ago Grover Loening
showed that if a turboprop cargo airplanc
could be built for about $300,000 and op-
erated on high-volume intercity freight serv-
ices, it would “put motor tmmpnrt aut of
business at its own price.’

[. M. StepuensoN

Fairfield, Conn.

More ‘Imagineers’

The first thing to come to my mind while
reading Mr, Jacobsen's letter, “A Patent
Case” (AW Apr. 30, p. 98), was bravo!
bravo!

It has been a long time coming, and per-
haps with more people like Mr., Jacobson
the inventor will be recogmzed as such, All
too often the mventor 15 the forgotten man
and is classified as just another engincer that
came up with an idea, This, 1 believe, is
where management makes its mistake. To
back up lus belief, I want to quote from one
of America’s leading acronantical enginecrs,
now deceased, Mr. William B, Stout of
the Ford Motor Co, and later of the Stout
Rescarch  Laboratories.  Mr,  Stout  sad,
“"What the world needs s fewer engincers
and more imagineers.”

I would like to inject one other item as
food for thought: an engincering degree can
say @ man is an engineer but it cannot make
Iim an mventor,

Roy PP. CissENs
Orlando, Fla.

Simple Remedies

With reference to an article appearing
on p. 39 of vour missue dated June 4,
entitled “Bomb Is Suspected in 707 Crash,”
does it require the brains of Messrs, Halaby
and Bovd to come to the conclusion that
if the temptation 15 that of getting nd of
your in-laws and gaming a few hundred
thousand dollars on the side, somebody
will try 1t? s 1t necessary to wait for
the sixth bombing to introduce such
simple  remedies  as—removal  of  coin
operated  vending machines, inspection of
luggage (X-rav) of passengers who take out
more than nominal insurance, say $25,0007

B. |. Sorax
Morton, Pa.
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Information About Hose Made of Teflon
From The People Who Invented It

No.1in a series

SIGNIFICANCE OF COLOR

Resistoflex originated and in 1953 introduced hose as-
semblies made of Teflon*via gas turbine applications.
Since then millions of assemblies have gone into
service in all areas of the aero-space industry, and an
outstanding record for performance and relhiability
has been compiled.

You have undoubtedly observed hose tubing made
of Teflon in many colors, with black being predomi-
nant. Black is the color of the hose developed and
manufactured to this day by Resistoflex. In fact,
Resistoflex and its licensees, here and abroad, man-
ufacture black hose ONLY,

The black color is a result of a carbon black com-
ponent being added to the Teflon extrusion compound
by a process covered by Resistoflex Patent No.
2,752,637, The purpose of the carbon black 1s to act
as a moderator for the large liquid extrusion-lubricant
fraction of the Teflon resin mix. Its excellent absorp-
tion characteristic and fine particle size provide
millions of microscopic lubricant reservoirs uni-
formly dispersed throughout the mix. Despite the

Reslstoflax markets |ta bose made of Teflon upder the trade pume FluarolexT.

most exacting controls, Teflon resin displays a wide
range of lubricant retention capability. Hence, the
carbon black particles, in their function as a moderat-
ing agent, serve as suppliers of additional lubricant
or recetvers of excess lubricant during the passage of
the resin mix through the vital constricting throat of
the tubing extrusion dies. For this reason black tub-
ing has consistently shown uniformity of structure.

Some have assumed carbon black was merely a
color coding for identification. Some have even
thought coloring was to hide defects. Some colorings
used, because of their poor dispersal characteristics,
have resulted in serious agglomeration problems and
unreliable structure. Uncolored hose, while not ag-
gravated by the improper use of pigment, continues
to be plagued by structural defects resulting from the
variation in resin lubricant absorption capability.

Therefore, Resistoflex will continue to manu-
facture black hose by the same methods that have
been so well proven in field service.

THesbsioflax T.M. *Dapont T.M,

RESISTOFLEX
ALLIABINXYX

ANAHEIM . ROSELAND - DALLAS
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Over 80,000,000
Lightweight
Elastic Stop”nuts

(including AN, MS, NAS Types)

STOCKED BY ESN
FOR EVERY AEROSPACE INDUSTRY REQUIREMENT

To guarantee availability in the United States and of shapes and sizes to meet every fastening require-
Europe, Esna maintains four big stockpiles at ment of the design engineer. This photograph, for ex-
: ample, illustrates only part of the complete line of fully

. = srem— _ .
D Bhone CR 48071 5247 Alden Drive. T qualified NAS parts which ESNA produces and stocks

TWX—BV. 6718 as standard items. For your copy of ESNA’s Aerospace

P hone DE. 3-8394-5 526 West 75th Street o C8 Fastener Catalog of miniaturized, lightweight designs,

TWX—KC. 366 write Dept. S68-625.

Union, New Jersey Elastic Stop Nut Corp. of America
Phone MU. 6-6000 2330 Vauxhall Road
TWX—UNVL. 691

Antwerp, Belgium Intair

ELASTIC STOP NUT

In addition to providing “availability,” ESNA’s leader-
ship in the field of lightweight self-locking nuts is based CORPORATION OF AMERICA

on dependable quality and production of the tull range {2330 Vauxhall Road, Union, New Jersey




