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Aerojet-General's
AEROBEE/ASTROBEE series is a
complete line of solid and liquid
rocket powered vehicles for upper-
atmosphere research. There is an
AEROBEE or ASTROBEE for

gvery 1est requirement, providing

a realistic space environment for
payloads up to 175 pounds at altitudes

up to 3,000 miles,

Over 250 of these reliable vehicles have
been launched since 1946—forty
during the IGY alone. Typical

missions include; studies of
atmospheric composition:
micrometeorite investigations;
ionization, radiation, and magnetic
field determinations: aeromedical
experiments; high-altitude
photography; re-entry problems:
communications; and component

testing.

Aerojet emphasizes the delivery of
complete units ready for payload
insertion, tollowed by overall program
management. included are

field service, logistics,

range operation, ground handling

equipment, data reduction, and

training ot customer personnel,
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Solid State Components 1

rom Hydro-Aire

may Solve Your Electronic Systems Problem

Todav, Hyvdro-Aire offers you special skills in the development of solid state compo-
nents to help vou solve vour systems problems. The Hydro-Aire Electronics Division
has been created, staffed and tooled to provide flexibility in design, on-time delivery

and reliable performance. These capabilities are now producing precise answers for

project engineers at Martin, Boeing, Space Technology Laboratories, General Elec-
trie, Litton Industries, Magnavox, Autonetics, and many others.

For a prompt answer to your inquiry, write Electronics Division, Hydro-Aire, 3000
Winona Avenue, Burbank. A note on your letterhead brings your copy of our new
Electronics Brochure.

Qualified Electronics Enginecers arve invited to investigate opportunities at
Hydro-Aire by contacting Mr. Harold Giesecke,

BURBANK, CALIFORNIA

‘Division of CRANE CO.
‘Sdlid stale devices in.
~ clude time delay devices,
\voltage regulators, power
supplies, inverters.




SEALED
IN A

SEGRET
SILO

Somewhere in a wasteland, the Air Force Minuteman will
keep its lonely vigil all through a thousand nights. Buried and

untended, it must be ready to spring to life if the button is
ever pushed.

Minuteman poses a real challenge to the New' Reliability
—reliability which must guarantee successful firing at any
moment in the far future. Each of the missile’s systems, each
of its thousands of electronic components, must function per-

fectly at that given moment. For once the missile is lowered
into its silo, no human hands again need touch it.

The Minuteman’s critical guidance and control system has

been entrusted to Autonetics. We are proud to be a member of
this United States Air Force missile team.

Once again America'’s defense force reaps the harvest of
Autonetics’ pioneering. A decade of experience with major
projects has given Autonetics a unique capability in systems
management —and in meshing its work with that of other
companies in building modern weapon systems.

Guidance Systems by Autonetics

DOWNEY, CALIFORNIA
A DIVISIOM OF MORTH AMERICAN AVIATION, INC. REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO

INERTIAL NAVIGATION / ARMAMENT AND FLIGHT COMTROL/COMPUTERS AND DATA SYSTEMS
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AVIATION CALENDAR

Sept. 12-13—=5ixth Annual Titanivm Metal-
larpy Conference, New York University's
College of Engincering, Bronx, N, Y.

Sept. 12-16—16th Annual General Meeting,
IATA, Copenhagen, Denmark,

Sept. 12-16—5eccond International Congress,
Intermational Council of the Aeronautical
Sciences, Zurich, Switzerland,

sept. 12-16—First Annual USAF Satety Con-
erress, Mission Inn, Riverside, Calif. Spon-
sor: Office of the Deputy Inspector Gen-
cral for Safety, USAF, Norton AFB.

Sr:pL 14-16—Annual  Meeting, National
Assn, of State Aviation Ofhecials, Wort
Hotel, Jackson, Wyao.

Sept. 15-16—15th Annual Meeting, Armed
Forces Chemical Assn., Sheraton-Park
Hotel, Washington, D, .

Sept. 15-16—Eighth Annual Engmeernng
Management Conference, Morrison Ho-
tel, Chicago, III.

Sept, 19-22—=National Symposium on Space
Electronics and 'I'L'It‘lnttf}', [RE, Shore-
ham Hotel, Washington, D. C.

Sept. 20-22—-13th  Annual Meeting &
Forum, MNational Business Aircraft Assn,,
Ambassador Hotel, Los Angeles, Calif.

Sept. 21-25—National Convention and Acro-
space Panorama, Air Force Assn., Civic
Auditorium and Brooks Hall, San Fran-
cisco, Calif.

Sept. 24—Reunion, st Air Commando
Group, concurrent with AFA Convention,
Contact: Lt, Col. R, E. Moist, USAF,
7025 Hayvenhurst Ave., Van Nuys, Calif.

Sept. 25-27—=24th Annual Convention, In-
ternational Northwest Aviation Council,
Harrison Hot Springs, British Columbia.

Sept. 17-3“—5;}.’:1::': Power Systems Confer
ence, American Rocket Society, Miramar
Hotel, Santa Momca, Calif.

Oct. 2-10—Federation Acronautique  Inter-

(Continued on page 6)

AVIATION WEEK and Space Technology

September 5, 1960
@ Vol. 73, No. 10 @

Prribstislied sweekly with an additionnl fz=ue in Decermber by
Metiraw-Hill Publishing Cotopany. James H, MeGraw
(1800-1048), Founder. See panel below for directions
regarding subscription of ehange of address, Exetu-
tive. Editerial, Circulation and Advertlising Offges: Me-
Graw-Hill Building, 330 West 42Znd Stroet, New York 36,
N. ¥. Printed at Alany. X. Y. OFFICEIRS OF THE
PURLICATIONSE DIVISION T Nelson L. Bond, President ;
Bhelton Fisher, Wallace F. Traendly, Senlor Viee Presk-
denit<: John W Callaham, Viee Presldent amd Editorial
Director; Joseph H. Allen, Viee President and IMirecios
of Advertiving Sales: A, B, Venegian, Viee President and
Clresilatlon Coordinator, OFFICERS OF THE CORPOMLA -
TION: Donald ¢, MeGraw, President; Joaeph A, Gerardl,
Hugh J, Kellv, Harry L. Waddell, Exeeutive Vice Pres
dente* L. Kelth Goodrich. Viee President and Treasurer;
John J. Cooke, Seeretary,

Subseriptions are solicited only from persons who have
a commercial or profesmsional interest In aviation, Includ-
ing missiles and space techmology, Position and company
eonnection must be indicated on subseription order.

Hingle coples T3¢ Subseripilon rates—United Stales
and possesclons, $7 one vear. Canoada 28 one year. All
olher counfries, $30 one wear.

Any sithseriber who 15 disgatisfied with this publication
for anvy reason whatever, may cancel his subscription by
writing onr Fulfillment Manpger. [efund for unexpired
portion of stubseription will be made prompily.

Spennd class prostage pald at Athany 1, N, Y. Printed
in 1. B A, Tinle reglstered in U, 8. Patent Office,
@Cepyright 1960 hy MeGraw-Hill Publishing Co., Ine.
All righta reserved, Cahle Address: “McGraw-Hill
Aew York ™ Publleations eombinsd with .'II‘I-'!."LTl"F:"I
WEEK and SPACE TECHANOLOGY are AVIATIONN,
AVIATION NEWSES, AIR THANSIORT, AERONAUT-
ICAL ENGINEERING and AIRCHAFT JOUTRNAL. Al
Feghts to thesr Bames are peserved by MeGraw-HI111 Puab-
lidhing Cn.

= = — = =
Bubecribers: Send correspondence and change o
addrese (o Fulfillment Manager, Aviation Week, 330
West 4%nd Street, New York 3. N Y, Bubseribers
onld notify Fullillment Manager promptly of any
chiange of alddress, giving old as well as new adedress,
incliding postal zone mumber. Enclow recent address
labed IT possibie Allow one month (o7 change 0 he-
come #ffect bre.

Postmaster: Please send form 3579 to Fulfiliment Man-
ager, Aviation Week and Space Technology, 330 West
12nd Street, New York 36, N Y.

AVIATION WEEK, September 5, 1960

__———--—-—-1

m
|
I
|
I
I
|
I
I
|
|
|
|
I
I
|
I
|
|
!
!
I
[
|
|

Eng.i?rie;};genﬂtes s M /’
REPORTER

BY STANLEY M. INGERSOLL, Capabilities Engineer
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Report No.9
TMC 601 LOX Tanking Computer System
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Typical of our extensive participation in missile fuel management
15 our TMC 601 the main building block in the process of
obtaining a completely automatic propellant loading system for
missiles. It accurately measures, controls and indicates the level
of hiquid oxygen in missile tanks, The computer monitors the
weight of the propellant aboard a missile, compares it with the
desired weight, allows for tank diameter and propellant density
correction and controls the flow of propellant to the missile.
A two mode control system facilitates the rapid and accurate
loading of the missile. The first mode permits extremely high
pumping rates until 989, capacity is reached. The second mode
then controls a precise proportioning valve which fills the tank
to within 0.19], accuracy and provides for continuous topping.
Entirely encased in a protective cover to withstand the extreme
conditions generated by a firing, the TMC 601 measures the static
head of the liquid in a tank by means of a highly refined pressure
transducer.

The TMC 601 does not require calibration after installation
and can be easily and rapidly modified for new missile or tank
configurations,

- — i — — — = s —

Typical Performance Specifications

Input Power ........ 115 volts, 400 cycles, 15 walls
28 volts D.C., 2 Amps.
115 volts, 60 cycles. 100 watts (heater)
25 PSIG—clean. dry air-pneumatic supply o
TR 2013
Prossur® ....coec0a. 1) Differential Pressure (liqguid head) 10 PSIG
{Range from 0.5 PSIG o 22 PSIG available)
Z) Line Pressure 50 PSIG
3) Proal Pressure 90 PSIG
ACCUTBEY veuvusss s ow =0.25% under severe enviranmental conditions

=-0.19% under normal figld temperature condilions
of 50°F to 125"F
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LOK SUFPLY

OVERALL SYSTEM BLOCK DIAGRAM

For more information and complete operating specifications, write
or wire SM/I today. Address your inguiry to Stanley M, Ingersoll,
Capabilities Engineer,

SM/1

SERVOMECHANISMS/INC.

Los Angeles Division
12500 Aviation Boulevard
Hawthorne, California
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Airborne actuator

selected for

wing spoiler systems

on Convair
880" jetliner

An R5244 Airborne
Linear Acluator is
used on the Convair
“8B0*" inboard and
puthoard wing spoil-
ers to give additional _
pitch control in case
the regular stabilizer
trim malfunctions.

Alirborne’s linear actuators are
used by Convair Division of Gen-
eral Dynamics Corporation in the
Convair “880" jetliner to provide
a secondary flight control system
to retain control of aircraft attitude
should the primary control surfaces
become inactive. By electrically
controlling the actuators through a
set of switches in the cockpit, the
pilot can fly the 880" using the
wing spoilers.

Convair’s design problem called for
an actuator that would operate
effectively from sea level to 40,000
ft., at temperatures ranging from
—65° to +140°F, and with a duty
cycle of 10 sec. on, 5 min. off at
a maximum tension or compression
load of 320 Ib. without any risk
of failure even after being unused
for long periods of time. Airborne

< DIABOBNE-

WING
SPOILER

R32494
ACTUATOR

provided a specially built R5244
unit meeting these requwements
with a total weight of only 3 lb.

This is only one example of many
specially built Airborne actuators
relied on by aircraft designers to
carry out vital functions in modern
missiles and aircraft. Whatever
your special design problem, we
will build an actuator to your speci-
fications that will do the job de-
pendably and safely, Where your
requirements are not unigue, we
can provide a line of modular-type
actuators, both linear and rotary,
that can simplify design and speci-
fication. Give us the facts on your
particular need and we will be
happy to submit a proposal. Con-
tact any of our offices for further
information.

®

Engineered Equipment for Atreraft and Industry
AIRBORNE ACCESSORIES CORPORATION

HILLSIDE 5, NEW JERSEY

Offices in Los Angeles and Dallas

AVIATION CALENDAR

(Continued from page 5)
nationale Annnal Meeting, Barcelona.
Oct. 3-5=Sixth National Communications
Symposium, Institute of Radio Engineers,

Utica, N. Y.

Oct. 3-5-Seventh Annual Meeting, Insti-
tute of Radio Engineers’ Professional
Group on Nuclear Science, Gatlinburg,
Tenn, Cosponsor: Oak Ridge National
Laboratory.

Oct. 3-5—National Midwestern Conference
on Air Logistics, Institute of the Aero-
nautical Sciences, Tulsa, Okla,

Oct., 3-5—First International Air Trafthe
Control Conference and Fifth Annual
Meeting of the Air Trafhe Control Assn,,
Sheraton-Palace Hotel, San Francisco,

Oct, 4-6—=Sixth Conference on Radio Inter-
ference Reduction, Chicago, Il Spon-
sars: Armour Rescarch Foundation; U, S,
Army; U.S. Navy; USAF; Institute of
Radio Engincers” Professional Group on
Radio Frequency Interference.

Oct. 5-7=Brichng Session on Opportunities
in Space-Age  Technology, American
Management Assn,, Hotel Astor, New
York, N. Y.

Oct. 6-8B=Annual Convention, Airmail Pio-
neers, El Cortez Hotel, San Diego, Calif.

Oct. 6-8—Society of Expenmental Test
Pilots  Symposium on  “Omni-sonic
Flight,” Ambassador Hotel, Los Angeles,
Calif. Fourth Annual Awards Banguet,
Cict. 8.

Oct. 6-9—Annunal Meeting, National FPilots
Assn., Western Hills Lodge, Wagoner.
Oct. 8B—Third Annual National Acro Club
Football Fly-in, Michigan vs, Duke, Ann

Arbor, Mich.

Oct. 10-12—1960 National Electromics Con-
ference and Exhibition, Hotel Sherman,
Chucaga, Il

Oct. 10-14—Society of Automotive En-
gineers Nabonal Aeronantic  Meeting,
Ambassador Hotel, Los Angeles, Calif.

Oct.  14-15=Svmposium  on  High-Speed
Processing, Society of FPhotographic Sci-
entists & Enginecrs, Washington, D, C.

Oct. 14.15=15th Midwest Conference,
American Society for Quality Control,
Broadview Hotel, Wichita, Kan,

Cct. 17-18=Joint Meeting, Institute of the
Acronantical Sciences and Canadian Aero-
nautical Institute, Oueen Elizabeth Hotel,
Montreal, Canada.

Oct. 17-21—National Safcty Council’s 48th
Natwonmal Safety Congress, Conrad Hilton
Hotel, Chicago, Il

Oct. 19-21—Annual Convention, Southeast-
ern Airport Managers' Assn., Far Hori-
zons Motel, Sarasota-Bradenton, FFla,

Oct. 19-21-Symposium on Space Naviga-
tion, Institute of Radio Engineers,
Deshler-Hilton Hotel, Columbus, Ohio.

Oct. 19-21—Annual Meeting, Society for
Fxpenmental Stress Analvsis, Hotel Clare-
mont, Berkeley, Calif.

QOct. 20-21-National Symposium on Hyper-
velocity Techniques, Institute of the Acro-
nautical Sciences, Shirleyv-Savov  Hotel,
Denver, Colo.

Oct, 24-26—Mledical and Biological Aspects
of the Energies of Space, Unclassified
Svmpostum, Granada Hotel, San An-
tonio, Tex, Sponsored by the School of
Aviation Medicine. Armanged by Sounth-
west Rescarch Institute.
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thousandth
when you
adjust with

AMINUM

Just p-e-e-l the laminations—it’s that easy to get accu-
rate assemblies with LAMINUM . . . even as close as a thou-
sandth. No machining. No grinding. No counting. No
stacking. No miking. And no need for stand-by equipment.

LAMINUM is versatile, too. You have a choice of brass,
mild steel, stainless or aluminum...of .002" or .003"
laminations . . . of plastic bond or metallic bond.

Whatever your choice, we'll custom-stamp LAMINUM
to yvour own rigid specifications ... any size, any shape,
and quantity...to look and act like solid metal. .. to
help you produce more and better assemblies...In less
time . . . and at less cost.

That's what makes LaMINUM so practical. So popular.
So easy to use. Revised SHIM DESIGN FOLDER No. 4 gives
complete up-to-the-minute engineering data. Send for
your copy today.

THE LAMINATED SHIM COMPANY, INC.
Home Office and Plant
| 5109 Union St., Glenbrook, Conn.

&
West Coast Sales and Service

600 Sixteenth St., Oakland 12, Calif.




MASS PRODUCTION FACILITIES

WHEN IT COMES TO TESTING SHELTERS ... .. [SW o111 80 VX TG TV R ERTD]1] 3
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Qualification testing of Craig shelters is unquestionably proven by worldwide
operation — from the Arctic to Brazil, to Lebanon and Formosa — with a
superior record of reliability and performance in over 5000 shelter systems.

Each new shelter design is first tested according to the specifications.
This step is followed by destructive testing to see exactly how much
punishment the shelter will take.

We actually drop it from a helicopter, dump it from a truck, hammer
it, freeze it, heat it, even drown it. We wind up with a precise measure
of reliability, above and beyond specification interpretation — extra reliability
that's part of every piece of Craig equipment,

As a result of continuing test programs, we've been able to develop
basic improvements in shelter design: lighter, stronger prefabricated paneling;
better shock and vibration protection; lighter, more flexible foam ducting
for air conditioning, heating, and sound absorption: better RF shielding,
made from aluminum and poured-in-place foam.

In short — greater reliability for mobile electronic and missile support
systems. That's our objective, and that's what we sell.

ENGINEERING AND RESEARCH SERVICES

sl - FRRE '

TESTING: DEEF WATER FLOTATION

CRAIG SKILLS AND SERVICES
« Systems housings— light weight, high-

strength aluminum shelters, vans and
trailers for mobile, transportable
Bround support and electronic systems.

Systems components — including tel-
escoping antenna masts, transit cases,

spare parts boxes, equipment racks,
and cabinets.

Systems installation service — layout
and installation of complete systems,
through final checkout for maximum
mobility and reliability. Includes all
cabling, shock & vibration isolation,

TESTING: THERMAL SHOCK CHAMBER MOBILE GROUND SUPPORT EQUIPMENT

human engineering, environmental
control, testing, and repackaging.

Systems packaging research — engi-
neering design and development for

ground support and electronic equip-
ment protection.

Complete production facilities — all
the manpower, all the tools, all the
space required to handle the complete
packaging assignment.

« A unique “‘aluminum-chemical re-

search"” service — a highly versatile
“brainpower pool"” for solving virtually

any problem in aluminum and foamed

plastic fabrication.

PSYSTEMS. INC.#

Ao ok ] = 360 MERRIMACK ST. LAWRENCE, MASS.-TELEPHONE: MUrdack B-69G61
Boston, Mass., CAprtal 7-7794

DALLAS, TEXAS
6300 Norlh Central Expressway
EMeison [-5522

Craig"s capabilities bro-
chure will ba =ent on
request. Write to Depl

WASHINGTON, D €.,
The LaSalle Suite 815
1028 Connecticut Ave., N. W
District 7-1575

Business systems and equipment are another Craig specialty through
LeFebure Corporation, Cedar Rapids, lowa —a Craig subsidiary

LOS ANGELES 45,
CALIFORNIA
G214 W. Manchestar Ave.

SPring 6-0025

COMPLETE SYSTEMS PACKAGING TELESCOPING MASTS AND CONTROL TOWERS HELICOP-HUTS AWAITING DELIVERY




In typical Information Presentation”
System (above), radar tracker (1)
receives signal. Signel sent 1o
communications center (2} which
relays to dota processing complex
(3). Computer passes formatted
display data to G-E Light Valve
Projector (LVP) (4) which simul-
taneously presents daota in color.
Display contreller (5) can modify
or fully change display instanta-
necusly (in milliseconds) to speed
visual analysis.

Dynamic Real-Time 2D and 3D Display

i

NOW, GENERAL ELECTRIC I%EﬂﬁMA.TIﬂN SYSTEMS PRESENT ...

-
-""Ff

of Space, Air and Seaborne Vehicles

SPACE TRAFFIC COPS may someday be
a reality. But, today's ever increasing
space activity demands effective in-
formation presentation systems for
monitoring space wvehicle activity. Col-
lection, processing and rapid wvisual
presentation of aircraft, missile and
submarine operating information is
essential to effective decision-making
by military commanders.

DYNAMIC 2D AND 3D DISPLAYS—the
business end of information systems—

developed by General Electric present
complete operating information con-
tinuously 1n color on screen sizes
ranging from four square feet to over
400. Inputs are from computers, sen-
sors, TV cameras and photos. High
resolution, selectively flickered data
and a full complement of alphanumeric
characters and special symbols are
inherent characteristics. And, high
brightness allows viewing even in a
fully-lhighted room.

SIGNIFICANT APPLICATIONS
® space surveillance
air traffic control
air defense
command control
logistics
intelligence

FOR MORE INFORMATION address Mar-
keting Manager, Information Systems
Section, General Electric Company,

4901 Fairmont Avenue, Washington
14, D, C. 170-0%

DEFENSE SYSTEMS DEPARTMENT

GENERAL &3 ELECTRIC

A DEPARTMENT OF THE DEFENSE ELECTRONICS DIVISION
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N Desjigns Assembly Savings /nifo

THOH
MACE
TITAN
H AWK
ATLAS
SMNARK
MIKE B
BOMARC
NIKE ZEUS
SFARROW |
SPARROW 11
SPARROW I
NIKE HERCULES
SIDEWINDER
REGULUS I
VANGUARD
REDSTOMNE
JUPITER C
PERSHING
BULL PUP
MERCURY
FOLARIS
CORVUS
FALCON

Critical Miniature /Instrument Ball Bearings /!

Helping customers simplify instrument assembly is a
specialty of the N/D engineering group. How? Through
creative Miniature/Instrument ball bearing opplication
and design. Often, a new ball beoring design will pro-
duce assembly savings in excess of its additional costs.
Integral ball bearings, too, very often cut down difficult
and costly hand assembly of shaft and parts.

A timely example of N/D customer assembly savings
can be seen in Nike Ajox and Hercules missile ground
support. Here, special N/D Instrument boll bearings are
now used in precision potentiometers, New Departure
engineers recommended eliminating two single row
instrument bearings, mounted in duplex and requiring
precision spacer and separate guide roller. They

replaced this assembly with a special N/'D double row
high precision instrument ball bearing with integral
outer race guide roller . . . and shaft mounted with o
nut, This one recommendaotion produced cost savings
of over 4009, ! In turn, the customer was able to reduce
the potentiometer selling price to the government,
What's more, the New Departure Instrument Ball Bear-
ings improved potentiometer reliability |

You can look to minimum assembly costs and unsur-
passed religbility. Include an N/D Miniature/Instrument
Bearing Specialist in your early design level discussions.
For immediate information or assistance, call or write
Department L.S., New Departure Division, General
Motors Corpaoration, Bristol, Connecticut.
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‘oroved reliobility you can burld around



_E fit into a 19" rack!
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1 NEW! from
§f ELECTRO

INSTRUMENTS

Model Al6
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A WIDEBAND DIFFERENTIAL
AMPLIFIER that combines wide

bandwidth, high common mode
rejection, and high mput 1impedance!

NOW 4 precision, low level, wideband DC instruments to meet every amplifier requirement!

Entirely new in concept and design
this new family of “second generation”
instruments provides more of everv-
thing vou want in precision, low level,
wideband DC amplifiers, New design
techniques represent major break-
throughs in all areas of amplifier
design. Performance and versatility are
unmatched. Circuits are totally tran-
sistorized to eliminate heat dissipation
problems, to assure high reliability, and
to minimize size and weight, Plug-in,
etched circuit boards and internal
modular construction simplifv trouble
shooting and eliminate lengthy down-
times. An actual comparative main-
tenance report by a major ICBM
manufacturer showed the operational

reliability record of EI amplifiers to be
better than competitive instruments by
Stoll

Let vour EI field engineer show vou
how this new family of amplifiers ean
meet vour needs. EI's nationwide staff
of factory sales and service men assures
vou of the most for vour money—
before, during and after the sale.

Model Al4—For operational, computer
and control svstem applications. Oper-
ates at gains of from 1 to 100 with
0.01% stability,

Model A15—A general-purpose, single-
ended or differential amplifier with a
noise level less than 3 microvolts rms

' .rll _"
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wideband over the gain range of 10
to 1000.

Model A16— A wideband differential
amplifier that combines a 3 microvolts
rms noise level, 120 db common mode
rejection at 60 cps with up to 1,000
ohms unbalance in either line, DC to
50 KC bandwidth and 100 megohms
input impedance,

Model A17 —A low-cost, wideband dif-
ferential amplifier with basically the
same performance as the Model A6,
including high 160 db common mode
rejection at DC. Gain of 1 to 100. Sub-
stantal saving in cost through a reduc-
tHon in input impedance,

Write for new EI Amplifier catalog!

E 3540 AERO COURT,

SAN DIEGO 11, CALIF,

- “'r
W,

.--.I: |-'I'1.‘_|.."':-. :
e fi g
Sy ORI

L m s — i — -

SPECIALISTS IN THE 3 C’s OF

CABLES

Complete versatility of design plus
extra reliability characterize
Bendix® Cable Assemblies. Types
include eneapsulated or braided
missile control eable, thermo-
couple harness, fuel cell, ground
ecabling, high temperature, and
flat conduector eable,

For fast service on Cables, Capacitors, and Connectors, contact:

CAPACITORS

Count on Bendix High Tempera-
ture Capacitors for premium
performance on missile and
high-speed aireraft applications.
Proved operation from —55°C, to
+400°C. with no voltage derating
and low eapacitance variation.

Scintilla Division ER

SIDMEY, NEW YORE “OR

ELECTRONICS

CONNECTORS

Can vou use the finest electrieal
connectors in the business? Then
try ours. Wide range of sizes and
types available, including Pygmy®
Mmmature, Rack and Panel, QWL,
and MS-R, and connectors for
speclal applications.

;:w"'ﬁ/
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THE PROBLEM SOLVERS

AEROLAB ROCKETS HELP

Better, safer design of manned space vehicles
is expected from a closer study of the Van Allen
radiation belt to be made by Project NERV
(Nuclear Emulsion Radiation Vehicle) in which
NASA has awarded Aerolab a prime contract,

ARGO D-8 rockets, developed by Aerolab, will
boost 125-1b. instrumentation payvloads, in the
nose cones, to 1500-mile altitudes and 1700 miles
down the Pacific Missile Range, to measure
nuclear bombasdment above the atmosphere.
Prompt recovery of the nose cones from the ocean
by Navy ships demands exacting computation by
Aerolab engineers to precisely plot the ballistic

PROBE VAN ALLEN BELT

trajectory and impact point of the payloads.

This is typical of Aerolab’s capability in arrang-
ing solid fuel rockets in combinations to provide
low-cost, high-performance space probes for the
acqguisition of vital scientific data.

A pioneer in aerophysics research since 1946,
Aerolab’s capabilities now complement those of
Ryan Aeronautical Company for solving design,
development and fabrication problems in such
advanced areas of space as: electronic navigation,
automatic guidance, recovery systems, missile
design, reaction controls, propulsion systems, solid
state devices, and Instrumentation packages.

RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS

vl AEROLAB

Miniaturized cavity-type f{ilter packs 4.2 square inches

of filtering area into 1"x 76" element

Purolator develops thumb-nail size element to protect hydraulic control circuits
on Army’s Hawk Missile mobile launcher.

How small can vou make an element that must filter 2 gpm
hvdraulic oil at 2500 psi at any temperature within a 315°
range ? Purolator's new miniature cavity-type hydraulic filter
is the best answer to date. Here's why:

4.2 square inches of convoluted stainless steel wire cloth are
packed into this miniature filter. This element, which weighs
0.25 ounces, filters two gallons per minute of hvdraulic oil, at
temperatures ranging from —g0° to + 275° F. The element
will withstand 2500 psi differential pressure without collapsing.

The element is made up of a total of 15-mile of stainless
steel wire, woven into wire cloth and convoluted to extend
filtration area. This element will remove g8% of all particles
whose two smallest dimensions are larger than 10 microns;
and 1009 of all particles measuring 25 microns or more.

The picture at the top of the page shows you the complete
filter assembly, ready for installation in the hydraulic control
svstem, 1 he overall length of the unit is 242" : maximum
overall diameter 15 17, Total weight is slightly over 1 ounce.
Desiened as a cavity-type unit, the filter is installed simply by
screwing it into the hydraulic system so the flter element
intercepts oil How, The element can be removed, cleaned and
replaced without special tools.

The picture at right shows the maobile launching platform
for the Hawk Missile. The compactness and mobility of the

pE— e

launcher, and the probability that it would be subjected to
severe jolting, made it necessary to specify as small a filter as
passible, and one that could be integrated with the rest of the
system for maximum simplicity and durability.

The Purolator engineers who developed this new miniature

cavity-type filter are available now to design a flter to meet
your specifications. Simply contact Purolator Products, Inc,,
Department 3096, Rahway, New Jersey.

Filtration for Every Known Fluid pU =z o LATD n

PRODUCTS, INC,

RAHWAY, NEW JERSEY, AND TORONTO., ONTARIO, CAMADA
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s ¢ ¢ rely on the test and design
capabilities of Allied Research.

Allied Research provides unique diagnostic and remedial
vibration test capzbilities . . . in the laboratory and in the
field. Engineering services not only include performance
tests to pinpoint trouble areas, but also include the de-
velopment of specific design recommendations.

To perform precise vibration analysis requires experi-
enced engineers thoroughly familiar with the dynamic
environmental factors affecting equipment structures.
Diagnostic testing is performed with meticulous care by
the experienced vibration staff of Allied Research. For
example, when dummy structures are substituted for
componentsthey areanalyzed for mechanical impedance
match and resonant frequencies., Here is typified the
scrupulous concern with which Allied Research treats

TG PI N PGI N T exacting problems in vibration testing and design

development.

Investigate Allied Research’s broad capabilities in vibra-
tion engineering . . . research, development, design,
testing and equipment manufacturing. Write today for
advice and assistance on specific problems.

Photogrophed ot Muteum of Science, Baston, Moss,

Allied Research offers immediate key career opporfunities

in 10 fechnological fields to scientists and engineers. For
full information, forward your resume in complete confi-

dence. A bookle! describing Allied Research facilities and
capabiiilies 13 also available on requesl.

ALLIED RESEARCH ASSOCIATES, INC.

43 LEON STREET, BOSTON 15, MASSACHUSETTS » GARRISON 7-2434

ELTEINE susBsIiDIlARY
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BOEING'S GOING COOL...

3R  WITH GENERAL MOTORS!

NEW YORK TO PARIS IN JUST
OVER 6 HOURS —THE MIGHTY NEW
707 **320"" DEPENDS ON HARRISON
FOR RELIABLE OIL COOLING!

Meet a great heat leveller! 1t’s Harrison's new oil
temperature regulator, engineered expressly to perform
three major cooling jobs on the magnificent new Boeing
Intercontinental jet airliner. Cooling the engine vil . . .
cooling the oil in the turbo compressor . . . cooling the oil

in the constant speed drive—this is the three-in-one
temperature control service that Harrison handles!
What’s more, this new heat exchanger incorporates. as
an inlrgrul prart of the ﬂf-:-'-igrt._ d ﬂ‘{li'lfiﬂl l'li'ﬁt.l'{'l.i'h"'l' feature
which effectively guards against damage from ice balls ani
other eritical weather hazards, Harrison’s long experience
and research in the heat-transfer field assure complete
reliability . . . peak temperature-control efficiency

under the most severe operating conditions, If vou have
a vooling problem, look to Harrison for the answer.

- I lll

= =

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

AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS

HARRISON RADIATOR DIVISION, GENERAL MOTORS CCRFORATION, LOCKFPORT. NEW YORK

17



CAPABILITY

is spelled
nN-y-a-r-a-u-l-1-g
s-t-a-r-t-i-n-g

In technology and facility, Vickers
continually matches your need

Auxiliary power units pioneered for aircraft
turbine starting by Vickers combine high effi-
ciency with minimum size and weight for the
power delivered. Because starter characteristics
are closely matched to engine reqguirements,
they provide smooth, steady acceleration of the
engine through the firepoint range giving the
best possible chance of proper "lighting off”
and aveiding aborted starts.

Dual-purpose units developed by Vickers as an
outgrowth of pioneering work in hydroulic start-
ing offer further benefits in weight saving. These
units are used as a motor in engine starting, as
a pump fto supply accessory power during
normal operation. Reduced cost and ground
support requirements plus increcsed versatility
and simpler remote area operation are other
major benefits, Write for Bulletin A-6001.

AERO HYDRAULICS DIVISION

VICKERS INCORPORATED

DETROIT 32, MICHIGAN
TORRANCE, CALIFORNIA

divitian of

POWER TRANSMISSION
ENERGY CONVERSION
FLUID TRANSFER

SPERRY RAND
CORPORATION

PROVED PERFORMANCE of hydraulic starting
for jet engines is demonstrated by this cart that
has performed more than 2,500 trouble-free starts
in a 2-year period. Cart size is due to divergent
requirements of three different engines. Prime
maover power requirement is only 25% of that
needed for other starting methods due to inherent
high efficiency of the hydraulic transmission.

JET PROP STARTING demonstration uses engine-mounted
starter motor and ground cart power supply. Starter cutout
speed of approximately 8,000 rpm was reached in 34.5 to
40 seconds during series of observed test starts.

MULTI-PURPOSE PUMP MOTOR (left)is pump
when driving hydraulic starter becomes motor

during normal flight to drive 15 KVA generator,

HELICOPTER STARTER (right) is 35 hp unit,
starts 1,900 shaft hp engine readily.
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NEW ERA OF WESTERN DEFENSE

Navy launches first Polaris
missile from submerged sub

Erupting from Atlantic waters off Cape Canaveral July 20, a slim white Polaris missile
fired from the nuclear submarine U.S.S, George Washington launched a new era of
defense. Arching skvward on a eolumn of flame, the Polaris made its clear contribu-
tion to the security of free nations before it shook off its last drops of brine. To further
demonstrate the missile's dependability, the Navy then launched a second Polaris {from
the nuclear sub. This was the climax of a remarkable 47-month race to develop the
Navy's Fleet Ballistic Missile Weapon System. Combined for the first lime were a
nuclear-powered submarine. hidden in ocean depths and able to eruise anywhere,
unseen for months, and a powerful missile, so compact a single sub can carry 16 of
them with nuclear warheads. The Polaris gives America a defense that cannot be over-
whelmed by surprise attack, a defense that will work for peace by making aggression
unthinkable. Lockheed is prime contractor and missile system manager for the Polaris
missile. Aerojet-General Corporation is the subcontractor responsible for the missile’s
rocket motor, General Electric Corporation for its guidance svstem, and Westinghouse
Electrie Corporation for the launch system. The U.5.5. George Washington was built
by the Electric Boat Company.

LOCKHEED

MISSILES & SPACE DIVISION, SUNNYVALE, CALIFORNIA

EDITORIAL

Space Technology Comes of Age

Looking back on the eventful summer of 1960, we
predict that this will be the period noted by technical
historians as marking the time when space technology
came of age and took its place as a major force on H]L
h.!.‘,hl]{ﬂ{:gtl..ﬂ frontier of our cra. 'T'here was a determined
band of scientists, engimeers and enthusiasts who trum
peted the importance {ri space technology for years before
the Soviet's Sputnik [ wrote the frst ]:rrlr,l“l,ll}h 111
its history. There was also a large contingent of scientists,
industrial leaders and prominent politicians who for many
months after Sputnik [ began its beeping failed to
perceive even the vaguest outlines of the future it por-
tended. 'Their learned carpings against the value of space
research are so recent that we can still hear the echocs of:

“Its all space and no technology.”

“There is not onc 1wota of Jmlihn significance in
satellites.”

“We do not intend to play a game of basketball
outer space.”

All of this was uttered by distinguished citizens m the
post-Sputnik era.

However, the achievements in space technology dur-
ing the summer of 1960 by the Umited States and the
Soviet Union leave no argument against the thesis that
this endeavor has become one of the most exciting tech-
mical explorations m history, has validated some of its
basic concepts and has demonstrated its abilitv to serve
4 varicty of useful purposes. These achievements have
been reported in precise detail in the editorial pages of
Aviation WEeEK durnng the past few months, and, ot
course, include the Tiros weather reconnaissance satellite,
the Echo communications relav satellite, the Discoverer
scries, the Pioneer V space probe and the Soviet space
ship experiments which successfully returned to earth
alive a variety of living organisms after orbiting in space.

Although we mmt .1Lu,pt the probability that the
Soviets will score another notable hrst in space history
bv beating this country to orbiting and recovering a man
from space, it is apparent that the U. 5. space technology
program has progressed faster and on a broader front than
anvbody might have hoped in the gloomy months after
‘}]}IHHIL [. iln:u;ht for this achievement must be divided
between the National Acronautics and Space Adminis-
tration and the Ballistic Missile Division of the Anr
Force for their organizational, funding and directional
activity and the vast army of scientists, engineers and
technicians in industry which has contributed the experi-
mental hardware that has performed so well in view of
the major pioneering the entire effort represents. Both
NASA and BMD have exhibited considerable dogged
courage in sticking to their technical goals despite the
unfavorable public reaction from the inevitable early
experimental failures. Observers of space technology's
political aspects are well aware of the solid line play
contributed by NASA Administrator Keith Glennan in
refusing to stop selling a reluctant White House and
Budget Bureau on the necessity for an adequately funded
space program, despite a series of rebuffs that might
have discouraged a less determined leader, and for suc-
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cesstully resisting most attempts to pressure NASA into
SOTIE bE}LILi'JLI.EIH but scientifically meanngless space ex-
pertments.

NASA has had its trving times, and few would
contend that its present organization, personnel or pro-
grams could not stand improvement, But within the
resources and the time period with which it had to start
from scratch and produce a scientifically respectable space
research program, it has done a job that has won inter-
national respect even from its Soviet competitors.

As the other major focal point for U. S, space technol-
ogv's development, the Air Foree through its Ballistic
Missile Division of Air Research and Development
Command has eamed a sohd “well done™ for its per-
lormance during the hrst three years of the space age.
The Discoverer program represents an extremely ambi-
tious research effort whose success will lay the foundation
for a whole generation of useful applications. The suc-
cesses scored with Discoverer XIIT and XIV satellites
are a major milestone in the development of practical
space technology in precise launching, orbiting and athi-
tude control, reentrv and recovery technmiques. Here
too, BMD and its associated tmhhln contractors dis-
plaved the tvpe of courage and |]|:rm1{:n|:i: required to
bulldog any major L‘\iJLT]I'IlLIil’.l] program through its
early l::cunmfr failures to the proof of its new |1Tmu|:lu
BMD, as nr:ltu:{l earlier on this page (AW May 30, p. 21)
has also made major contributions to the NASA program
from its experience with ballistic missiles.

[t is impossible to credit properly all of the agencies,
people or programs that have contributed to the emer-
gence of the U.S. space technology development pro-
gram onto the plateau of achievement reached this
summer, but we feel this exercise cannot be complete
without special mention of the work done by the I]DHHLH
Thor missile as the workhorse booster of this initial era
of space exploration. Although events undermuned its

significance as a military weapon, its readiness as a reliable
provider of the most available power at the time made
the initial space experiments possible, and its perform-
ance 1 this role has been notable. Of its 32 space
launches, Thor functioned well on 28 shots, and of the
27 major successful U.S. space experiments, Thor has
powered 16 as against 6 by the Jupiter, its closest rival.

Looking backward now from this platean of achieve-
ment, we think that once the nutial ofhcial skepti-

cism over the possibilities of space technology and the
reluctance to divert any of our national resources toward
this purpose was overcome, the agencies charged waith
organizing and directing the program have done an ettec-
tive job and the ]}Lrﬂ;trlmlm-:: of industry supporting them
has been truly startling. Looking ahead, it appears to be
time to make a major re-ey dluat]r}n of both our military
and civil space programs aimed at taking bolder, longer
steps into the future in areas where the technological
foundation has been laid and at hastening the day when
we can reap the rewards in operational space systems
from the sizable mvestments we are making m space
technology, —Robert Hotz
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‘;BF Goodrich

TAILOR-MADE
RUBBER
SHOES
FOR

WELL
DRESSED
RADOMES

B.F. Goodrich erosion shoes are built

of special tough rubber for maximum
protection of expensive plastic radomes and
antenna covers. They've been thoroughly tested,
they stand up under long-term weathering, they
meet low temperature flexibility requirements.

Special fabric-backed rubber compounds provide
the best combination of high erosion resistance and
low dielectric impedance. Electrical loss is held to a
minimum, Equally important—signal transmission
characteristics are uniform, since thickness of the
shoe is factory controlled to close tolerances,

BFG erosion shoes are supplied 1in one piece, con-
toured to fit the part. Thus nstallation 1s simple,
requires no special tools. Valuable maintenance
man-hours are saved.

The well dressed radome wears a shoe specially
made for the job. For your requirements contact
B. F. Goodrich Awviation Products, a division of The
B. F. Goodrich Company, Dept. AW -94, Akron, Ohio.

ANTENN A

M S HOES O N B OEI NG 7 07

UHF antenna

Wing tip probe

Fin probe antenna

B-EGOOdriCh aviation products

WHO'S WHERE

In the Front Office

Robert P. Sumberg, vice president and
controller, Avco Corp.’s Research and Ad-
vanced Development Division, Wilming-
ton, Mass., and E, Douglas Kenna, vice
president-marketing.

George A. Fitzgerald, president, Permacel,
New Brunswick, N. J., a division of John-
son & Johnson., Robert S. Bradford suc.
ceeds Mr. Fitzgerald as vice president-sales

Floyd M. Gate, vice president-sales, Can-
non Electric Co., Los Angeles, Calif,

John Fisher Carr, general counsel, Grum.
Lsmnql':\in.'mft Engincering Corp., Bethpage,

Dr. John §. Burgess, scientific director,
Rome Air Development Center, Griffiss
AFR, N. Y.

Howard A, Baxter, vice president-engi-
neenng, Norma-Hoffmann Bearings Corp..
Stambord, Conn.

George C. Connor, senior vice president
marketing, Sylvania Electric Products, Inc..
New York, N, Y.

A. R. Gale, vice president, Ampex Corp.,
Redwood City, Calif,, and manager of Am
pex International. '

Dr. Knox Taylor Millsaps, director of the
Air Force Ofhce of Scientific Research and
chief scientist of the Air Force Research
Division, Washington, D. C. Also: Maj.
Gen. Daniel E. Hooks, commander of the
Air Research and Development Command's
Air Force Research Division, Washington,
. C. Maj. Gen. William M. Canterbury
will replace Gen, Hooks as commander of
the Air Force Missile Development Center,
Holloman AFB, N. M.

Brig. Gen. Joseph E. Gill, deputy com:
mander for site activation at the AMC Bal-
listic Missiles Center, Inglewood, Calif,

George C. Prill, deputy dircctor of the
Federal Awviation Agency's Burcan of Flight
Standards, Washmeton, D. C.  Also: Earl
K. Yost, Jr., chief of the Statishics Division
of FAA's Ofhce of Manasement Serviees,
and Jesse L. Stemberger, assistant chief,

B. V. Deltonr, assistant to the president,
Babcock Radio Engineering, Inc.. Costa
Mesa, Calit

Honors and Elections

Milford G. Childers, a rescarch and de
‘ru]up:urn’t engineer at Lockheed Adrcraft
Corp.'s Structures Division, will receive the
Socicty of Automotive Engineers’ Wright
Brothers medal for his TL'i'.H.lII’ "i"u‘]inlinﬁ:‘y
Design Considerations for the Structure of
a l'risomie Transport.”

Dr. Herbert P. Broida and Dr. Amold M.
Bass of the National Bureau of Standards
have received U, 5. Department of Com
merce Gold Medals for exceptional service.
Dr. Bass 15 chief of the Bureau's Free Radi-
cals Section: Dr. Broida is technical co-
ordhmator of free radicals research.

Donald W, Douglas, founder and board
chairman of Douglas Aircraft Co., has re-
ceived Sweden’s Royal Order of Viesa with
the rank of commander in recormition of
his many contributions to civil aviation
Sweden and throughout the world.

(Continued on page 123)
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INDUSTRY OBSERVER

» Soviet scientists theorize that there is a third radiation belt around the
carth on the basis of data obtained from Lunik 1I. Russians sav this third
belt is located at “great distances” from the carth, well bevond the two
Van Allen belts. Third belt is a plasma which is part of the earth's corona
rather than an mterplanetary ionized gas, according to Russian reports.

* Air Force will fire a Minuteman ICBM from its mobile train early next

year at Atlantic Missile Range. Train launches will follow test shots from
the silo at AMR.

» Lockheed Marietta Division is developing a jet pump aircraft, called the
Hummingbird, with two turbine engines in the wing roots providing con-
ventional straight-through air flow for forward flight. For vertical lift, flow
15 diverted mto a fuselage chamber with doors which open at both top and
bottom. High velocity jet exhaust directed downward draws in a large vol-
ume of free air, producing a large, relativelv low velocity air stream for
VIOL augmentation. Hiller and Avro also are studying VTOL aircraft
using this principle. '

» Douglas Aircraft Co. management has set Sept. 15 for an intensive review
of the company’s engineering schedule in the Skybolt air-launched ballistic
missile project.  Aim is to pinpoint all problems which might slow the
program’s exacting schedule,

» Atlas booster, first stage in the 264,000 Th. Atlas Able V vehicle which will
launch the Pioneer VI lunar orbiter experiment scheduled for Sept, 22,
will not use full range capabilitv. Enough fuel for about 3 sec. buming
time will remain at first stage cutoff. -

» Canadian interest in a turbine-powered de Havilland Caribou has been
revived by the brush fire war airlift requirements of the Congo crisis. U, S.
Army also has shown interest in a turbine version, and a General Electric
T64 will be installed in a U, S. Army Caribou for use as an engine testbed.,

» Curtiss-Wright is dropping plans to use rotating combustion engines on its
N-200 VTOL prototype aircraft (AW June 20, p. 277) in favor of two
turboshaft engines—cither the General Electric T64 or the Lveoming T55,
Emllp;ll‘lfl. 15 ]t:n'ing L]L"I.'E,']{u]‘_:lml,*ut prnlﬂ{‘nn with ]|.u;h POWCT versions of the
rotating combustion engine,  Problems with multi-chamber units  and
mconsistent performance with larger single chamber engines are leading
the company to concentrate on low horsepower, single-chamber powerplants.

» IMairchild Engine & Airplane Corp. will build the Helio Super Courier
STOL aircraft at its Hagerstown, Md., facility if sufficient military and
civil orders develop. Super Courier has been demonstrated to Strategic
Air Command at Warren AFB, Wyo., and SAC Headquarters, Omaha,
Neb. SAC is interested in the aircraft for support work between missile
emplacements,

» Air Force, Armv and Navy have designated 30 medical officers as Project
Mereury acromedical monitors, Thev will be based at global tracking sta-
tions to provide preflight and postflight analysis and medical care for the
Mercury pilots.

» Acronutronic Division of Ford Motor Co. has completed preliminary
design studies for the Project Ranger retrorocket, but has not fixed size,
shape or thrust for the motor, which will be fired to permit an instrument
package to survive a hard landing on the moon. Hercules-Allegany Ballistics
Laboratory will build the rocket when the design is set. Ryan Aeronautical
has a subcontract for a Ranger altimeter.

» New Czechoslovakian helicopter, the HC-3, has been developed for use
in agriculture, forestry and aerial photography. Based on the operational
HC-2, the HC-3 has a 240 hp., six-cyvlinder M-108H engine and can
carry 4-5 passengers. Ilight duration is 5 hr., maximum hovering altitude is
3,000 ft., operating altitude is 12,000 ft. and maximum speed at 2,900
Ib. gross weight is 100 mph.
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To the moon and back and wherever missiles fly. Librascope
computers deliver ready answers for in-flight control -~ guidance,

optimum trajectories, impact prediction, data reduction and

analysis. Throughout flight. .. Librascope missile computers are uninterrupted

by environmental extremes...and they will automatically and continuously

check their own built-in accuracy. The compact size, minimum
P“ welght and performance of Librascope missile computers have
earned them important roles in our conquest of space. For infor-

Can answer vyour

mation on how Librascope advanced computer capabilities
Glendale, Calif.

imformation on

particular needs, write to Librascope, 808 Western Ave.,
= Librascope, A Division of General Precision, Inc. » For

engineering career opportunities, contact Glen Seltzer, Employment Mgr.
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Labor Disputes Rapped

Soviet Spy Scare

Raborn Promotion
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Washington Roundup

Air Force irritation at program delays cansed by labor-management disputes was
evident in a discusison of the problem bv Vice Chict of Staff Gen. Curtis E. LeNlav,
A major source of this irmtation has been disputes connected with ICBM base con-
struction which have put them behind schedule, There also has been concern over
labor troubles, meluding strikes, m the areraft industry,

LeMav made a personal appeal to labor and management to re-evaluate their
methods for solving disputes. He told the Convair-Ft, Worth AManagement Club that
solutions must be found glni'n:_"L]j. to avond :,EL-].UL-. that cut the r1‘|]-:.'fﬂl’iﬂ|1.|.i life of a weapon
system by postponing its introduction,  He doesn’t think all echelons of labor and
management have been brought to understand the impact of disputes on defense
Programs.

ARDC Commander Lt. Gen. Bernard AL Schriever took the whole U, 8. system
to task last week. calling it a “burcancracy of the worst kind.” He dudn't exclude the
Air TForee from his indictment, Congress was singled out for specal cnhicism.,
Schriever said the legislative branch has assnmed a bureancratic role and must share the
blame with the executive branch of government for delavs, waste and mefhciency,

Civil Aeronautics Board staff is looking into a minimum rate for cargo shipments
on Militarv Air Transport Command contracts.  Air Force already has reluctantly
accepted CAB's muimimum of 2.9 cents per passenger mile for MATS trafhe and
rejected all bids based on lower rates,

Soviet Union continues to press its contentions that the U, 8. is spving on Russia
from every angle. “l'ourists and other visitors are accused of esprionage, and many are
being expelled from the Soviet Umon with great fanfare.  This propaganda campaign
continues in the wake of the U-2 inaident to trv to convinee Soviet cihizens of malev-
olent UL S, mtentions,

U. 5. intelligence has been acensed of trving to use civil airlines for espionage.
Sovicts maintam the UL S, wants to install special reconnaissance equipment on airline
transports Aving over Russia.

Russians have taken the unusual step of publicizing a storv that two “agents of a
forcign power”’ tried to hijack an Aeroflot transport. T'wo passengers were reported to
hive boarded the airplane at an unidentificd Baltic airport, probably Riga, at the last
minute before takeoff.  Soviets said thev pulled guns on the pilet. but a mechamc
blocked the escape attempt, losing his life in the process.

Fast Germans are blaming delays in introduction of their Type 152 medium-range
jet transport on a spyv. They clamm an engimeer seeretly working tor the West German
intelligence serviee delaved development of the Pima 0-14 turbojet engine for the Type
1532 transport.  Fast Germans are trving him as a spv. e is Manfred Gerlach, tech-
nical director of Veb Entwichklungsban at Pima,

Indications of U, S. espionage problems arose last week when House Democratic
leader John W, McCormack called for investigation of the disappearance of two National
Sceurity Agency emploves, He believes they took valuable code information and a broad
knowledge of UL S, code machinerv with them to the Soviet Union, House Un-American
Activitics Committee 15 going to investigate.

Polaris program director Rear Adm. William F. Raborn will spon be nominated
for the rank of vice admiral, but he will remam in charge of the program. The pro-
motion comes as a reward for compressing the program by three vears since he took
over 1in December, 1955,

Senate Armed Services Committee is sitting on 19 nominations for new admirals.
Navy has a statutory quota of 306 admirals, but conservative promotion policy has held
this to 287. Navy has 25% of its admirals in Defense Department posts, compared
with 19% for Army generals and 16% for Air Force general officers,  Situation wall
be further aggravated by the assignment of three admirals to the new Strategic Target-
ing Unit. Sen, John Stennis has objected to Navy attempts to fll its quota, and the
committee 15 going along.

Hiring of retired military officers for civilian government jobs will be studied by a
House Civil Service Committee group. Subcommittee headed by Rep. James Davis will
conduct the studv. Conflict-of-interest hearings last vear betore the House Armed
Services Investigating Subcommittee showed that many retired ofhicers would prefer
to continue to work for the government in a civilian job rather than moving to industry.
Thev are currently blocked by several impediments and penalties aimed at protecting
the civil service career system and preventing those receiving pensions from getting other
government income,

—Washington Staft
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Space Technology

NASA Invites Industry Into New Market

Second-generation vehicles near contract stage;
contractors to share 859 of Goddard’s budget.

By Edward H. Koleum

Washington—National Aeronautics and Space Administration invited indus-
try last week to participate i a rapidly growing new market tied to the develop-
ment of second generation space vehicles, including the Project Apollo manned

spacecraft system.

[n the second of four NASA-industry conferences, Goddard Space Flight
Center assured industry that quahifed companies will have an equal oppor-
tunity to compete for contracts in expanding spacecraft, satellite and sounding
rocket programs which will cost $221.5 million in Fiscal 1961. NASA plans to

contract 85% of this to industry.

Brichng series began in July with
headquarters presentations on over-all
NASA programs. Propulsion projects
will be covered by Marshall Space
I'light Center Sept. 27-28 at Huntswille,
Ala., and Jet Propulsion Laboratory will
discuss lunar and planetary programs
Oct. 26 in Pasadena.

At the Goddard conference, Dr.
Harry ). Goett, director, said that be-
cause of the 24 vear lead times n-
volved in space programs, procurement
ecmphasis 15 shifting to second-genera-
tion svstems. These svstems are Apollo
(AW Aug. 29, p. 26), Nimbus meteor-
ological polar orbiter, orbiting astro-
nomical observatory and orbiting geo-
physical observatorv,  They are  just
emerging from the initial NASA studs
stage and re: aching the point where de-
sign contracts can be considered.

NASA will hold a Project Apollo
conference Sept. 12 at Langlev Field,
Va., for prime contractors interested in
hidding on a feasibility-design studvy of
I‘]IL' ]J]”E:I_'J'IH.

On the basis of proposals due Oct.
10, NASA expects to award two or threc
concurrent 5250,000 contracts Nov, 14
These six-month contracts will eall for
completed reports by Mav 15,

Objectives of the fixed-fee contracts, to
be awarded on the basis of approach and
technical qualifeations, are definition
of a manned spacecraft svstem which
will meet mission requirements, formu
lation of a program plan for implemen-
tation, identihcation of arcas which
require long lead times in research and
development, and a cost analvsis for the
Apollo svstem. _

[nitial missions will be carth orhital
to qualitv the svstem for later circum-
lunar flight. NASA said earlv flights
will be made to evaluate both crews
and systems, train crews and develop
operational procedures. More sophisti-
cated carth orbital flights will follow to
develop capabilities for rendezvous, as-
sembly in orbit, refueling, orbital ma-
neuvers and scientific experiments.
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\pollo brichng team, headed W
lluhf:r'r R. l'.,_'llmlh director of Goddard
Space Task Group, presented this out-
line for the coming Apollo studv:

e Return, re-entry and landing require-
ments, m{ln{hnr-r abort recoverv, capa-
bilities to avoid local hazards, land on
ground or water 1n a small area and sur-
vive for at least 72 hr. after landing.
Capsule must have on-board propulsion
for mancuvers, with consideration for
cither parachute or glider landing sys-
tems. Propulsion rockets are to be flexi-
ble and able to provide multiple hrings.
¢ Demands for flight in :11’1]]£}H]J}ILT1C
suborbital and  superorbital regimes.
Separation points in these regimes will
be 180 sec. after launch at velocity of
4,480 mph, and 40 mi. altitude for at-
mospheric flight; 595 sec, at 17,470
miph. and 100 mi, altitude for suborbital
flight; and 795 sec., 24,540 mph. and

131 mi. altitude ftor superorbital flight,
® Acrodynamic considerations in the
areas of heating and loads, maneuvering
capacities and configuration as thev must
be compromised for weight and design.
e Variety of considerations for a threc-
man crew which will work 1n a shirt-
siceve  environment, protected from
radiation. Phvsical environment will in-
clude atmosphenie control, decompres-
sion, acceleration, noise and vibrabion
protection, provision for nutrition and
waste disposal, interior arrangement and
displays, bio-instrumentation and pro-
visions for "-"-”'['L]H” 1IN ZEro E‘Tfl"-”._"-

® Systems TLE}II'II:'LIIILH[& with retention
on board of primary mission command.
Vehicle systems will include inertial and
optical navigation, computer and dis-
plavs, and attitude and propulsion con-
trols. Communications for orbital and
lunar missions have a firm requirement
for near-continuous voice and for con-
tnuous wave svstems. 'Telemetry require-
ments will varv with the mussion, and
television could be included for lunar
flights.

Tracking will be near-econtinuous for
lunar ﬂ]{rhh and trajectory fixes are re-
quired once cach carth orbital penod.
Ground navigation hxes will be obtained
mid-course in a lunar flight and just be-
fore the retrograde rocket 1s hred on an
iFI'!':li-t-iH I'IIl"-"ni‘I"]I.

Working under these general mission
and svstems  dehnitions, industry will
carry  out studies concurrently  with
NASA rescarch centers, which are now
cenerating basic information in such

aned one stractures static test mirframe.

will be necessary to justify the expense.

WADD Preparing B-70 Acceleration Plan

Washington—Detailed plans under which the Air Force-North American B-70
bomber will be reinstated as a weapon svstem zre due to be sent to the Pentagon
by Wright Air Development Division within a month, Basic agreement has been
Administration’s budget chiefs that 5220
million may be spent out of Fiscal 1961 funds to implement this plan without
further consultation. The new development plan calls for 11 flight test aircraft

reiched between the Air Force and the

Another 5100 million is available if necessary to get the B-70 weapon svstem
program rolling again after being cut back last December to a prototvpe project
in which the only objective was to fly an aircraft at Mach 3. If these additional
funds are needed, further consultation between the Air Force and Budget Burcan |
Air Force has made it clear to the B-70
Project Ofhce at WADD and to all contractors on the aircraft and its systems
that it does not want to be forced into this budget process and that the greatest
effort is to be made to hold costs down.

Original Air Force request for B-70 funds in Fiscal 1961 was $365 million, but
this was cut during budget reviews at Defense Department level. During final budget
paning outside of the Defense Department, the B-70 funds were reduced to $75 mil-
lion, and the aircraft’s bombing-navigation, electronic conntermeasnres and mission
and traffic control systems had to be canceled. Varions estimates are being made on
the slippage in B-70 operational date caused by the nine month delay in development
which is about to end. If funding remains adequate, many Air Force officials believe
that the original target date of 1965 for the first operational wing could be met.
Predicted d["'-'i.‘i[lpml:ﬂl cost for the B-70 |Jh15 the |,1|.'uﬂ|.u_'lin:|| funds for the frst -.”'"g
of 62 aircraft is estimated at 52.3 billion. '
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areas as trajectonies, heating, guidance
and structures. This information wall be
made available to contractors,

Robert R. Ziemer, orbiting astro-
nomical observatory (OAQ) manager,
said development and prototvpe h.ﬁtm.*r
for this satellite will begin before the
cnd of the vear, with |I1111[]1L‘-. beginning
in 1963, pruum nters so far are the
University of Wisconsin, Smithsonian
‘Wrrn]}]ualn:.ﬂ Observatory, Princeton
University and NASA.

Orbiting geophysical observatory will
have two missions, with polar orbiter
called POGO and eccentric orbiter
named EGO.

Geophysical satellite will be modular
for rapid installation of experiments in
the 1,000 Ib. flight package. Wilfred F.
Scull, project manager, identified sub-
svstem design arcas SHll open for con-
sideration as the structural conhgura-
tion, stabilization and control elements,
thermal control systems, power sources,
communications and data processing,
and experiments.

POGO and EGO, Scull said, will
be flown to monitor and diagnose ener-
sctic particles and  to  studv  1ono-
spheres and  plasmas, magnetic fields,
astronomy, cosmic dust, pressures, den-
sitics as well as temperatures and radia-
tion.,

Svstems contract will be awarded be-
fore the end of this vear for delivery of
clliptical orbiter prototvpe in mid-1962
and POGO prototvpe several months
laiter, Launches are planned in 1963,

Second generation weather satellite,
Nimbus, was deseribed by Dr. Rudolph
A. Stampfl who pointed out that it
will be carth oniented and provide full
video coverage along with infrared
sCanning.

I. T. Mengel, assistant dircctor for
tracking and data svstems, told the
conference svstems  developments  are
sought in unpmu_ul data acquisition
and reduction, in more precise  track-
mg and computing and in wide band.
long range communications, Mengel
said $24.4 million will be spent this
vear for tracking and data svstems,
mcluding $5.1 million for advanced
fl-.."-‘l.'.l'”i]ll.l‘l.."”th.

Goddard also plans to spend S35 ml-
lion for equipment and $9.65 milhon
fur construction this vear, according
to Leopold Winkler, technical serviees
chicf, Laboratory facilities will includc
four thermal vacuum chambers, cen-
trifuges, dvnamic balancing machines
and vibrators.

[Dr. Michael |. Vacecaro, assistant di-
rector for busimess administration, said
Goddard’s funchonal :rtg.llljm'fiu'll. 11
four procurement areas, with a central
mdustry contact, permits the center to
conduct proposal reviews and approvals
concurrently rather than sequentially,
[ Tarry O"Toole is the mdustry contact.,
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INTERNATIONAL
PROGRAM

PIONEER ¥
EXPLORER VI .

VANGUARD III

GODDARD Space Flight Center vehicles already launched are Vanguard IIT, Pionecer V,
Explorer VI, Tiros and Echo. Others shown will investigate: particles (5-3); atmaospheric
structures (5:-6); gamma rays (5-15); solar phenomena (S-16); topside of the jonosphere by
Cianada (5-27) and UL 8, (8-48); ionosphere (S-30); and radiation, density and temperature,
by Britain (5-51). lonosphere beacon is S-45. Probe pavloads are a magnetometer (P-14);
clectron density profile instrument (P-21); nuclear emulsion recovery vehicle (P-26), :Imfl
lunar orbiter (P-31). These first generation space vehicles were deseribed last week

National Aeronautics and Space Administration-industry conference, along with second gen-
cration systems, Spacecraft shown are funded for launch during coming two-vear period.
Major second generation projects ready for industrial contracts or study are Apollo, Nimbus,
and orbiting astronomical and r-urlﬂnnrmi observatories.  Only m:n;lt,*-:['h funded in the
current budget, these four projects are expected to receive Ilmn support in Fiscal 1962.
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GE Developing 50,000 lb. Thrust
Plug Nozzle Engine for Flight Test

Washington—General Electric Co. 1
developing a flight model of a 50,000
Ib. thrust plug nozzle engine for Na-
tional Aeronautics and Space Adminis-
tration.

Plug nozzle development work, de-
scribed in NASA's October 1959-March,
1960 report to Congress, is being con-
ducted at GE's Malta Test Station,
Schenectady, N. Y., where a state-of-
the-art research pmgmm on plug nozzle
engines with segmented combustion
chambers was completed several months
ago. Results showed that a short,
truncated plug nozzle performed almost
as efficiently as the longer, theoretically
ideal nozzle.

Plug nozzle also proved to be a good
steering system. Steering is done by

varving the combustion Fn:-‘.sun: in the

segmented combustion chambers w hich
ring the plug. The research program
provided data for designing future plug
nozzles over wide operating ranges, the
NASA report said.

Solid propellant rocket development
work hmng undertaken now by NASA
mcludes an investigation of a single 200
Ib, sounding rocket combining the most
modern design features, which will be
able to go 40% higher than present
rockets.

Solid rocket engine without a nozzle
also is being investigated to see it the
performance penalty will be more than
offsct by the lowering of cost and 1m-
provement in reliability.

End-burning pmpclhnt charges,
abandoned for many vears in high FLT
formance rockets, are also hung stuched
for use in upper stage engines of very
low weight,

In the materials area, electro-polish-
ing of tungsten rods to remove the
most minute surface scratches was
found to increase their bend ductility
sevenfold at room temperature in ex-
peniments at Lewis Research Center.
NASA expects this technique to be of
immediate benefit to organizations fab-
ricating experimental shapes out of

ttltll_jghlcll
evelopment work with molvbdenum
at the Langlev Research Center has
shown tI'Ht structural sandwiches of
this material have acceptable mechanical
properties at 3,000F and can be proht-
ablv used in construction of re-entry
vehicles. The molybdenum tested was
coated to protect it against oxidation.
Refractory ceramics are also being
studied intensively by NASA. Hafnium
carbide and tantalum carbide with
melting points of 7,000F and above
are bemng investigated to determine the
cffect of varving their carbon content
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and to try to obtain the highest density
possible. ‘A density of better than 98%
has been achieved with hafnium car-
bide as compared with commercially
available density of 80%. Matenals in
this melting point range are of interest
for vchicles returning from the moon
which will have to re-enter the atmos-
phere at escape speed of about 25,000
mph., compared with satellite speed of
about 15,000 mph.

Structural studies for orbital space
stations and vehicles have shown that
those built with a double hull, with
fiber glass Alling the space between the
hulls, would weigh onlv about one-third
as much as a vehicle built with a single
wall that gave equal protection against
micrometconites,

Analysis of complete vehicle struc-
ture, nsulation and cooling svstems
have indicated that a water cooling sys-
tem with coils running along the inside
of an ablating skin can be used to
matenally reduce the structural weight
of any high temperature vehicle.

Tactical Data System
Designed for Fleet

Washington—Experimental  version
of the new Naval Tactical Data Svstem,
sometimes called “Shipboard SAGE”
because of the similar functions of the
two systems, currently is being tested
at Naval Electronics’ Laboratorv, San
Dicgo. Fleet service test is scheduled
for late next vear.

The Naval Tactical Data System
(NTDS) 1s intended to combine a far-
flung fleet of aircraft carriers, missile
ships and support vessels into an inte-
grated weapon svstemn for most effective
use of the available weapons.

Like Air Force's ground-based SAGE
svstem, the Navy's new NTDS mncludes
computers, automatic situation displavs
and data links for transmitting target

Structural Fatigue Life

Washington—Fatigue life of sheet
metal structures mav be predicted with
“reasonable accuracy” through structural
tests and simple theoretical procedures
developed at the Langley Research Cen-
ter according to the Third Semi-Annual
National Aeronautics and Space Admin-
istration Report to the Congress. Struc-
tures tested by the new Langley method
are subjected to much more complicated
loadings than those used in the past

in either static or dynamic ground
tests. I

detection information to computers and
displays. For NTDS, ultra-high-fre-
quency and high-frequency radio 1s used
or data communications, and target
data comes from sonar as well as radar
detection.

Information on locabion of enemy
aircraft and submarnnes, as well as
friendlv vessels, can also be obtained
from airborne early warming aircraft, as
well as from task force surface vessels,

Each major ship in a task force will
be outhtted with computers and auto-
matic situation displavs so it can func-
tion autonomously, if necessary, Nav V
AEW aircraft, outfitted with the Air-
bormme Tactical Data Svstem (ATDS)
developed by Litton Industries, also
will be able to serve as an independent
command center. The airborne and
ship-based systems will be able to inter-
change information automatically by
means of data link,

Major contractors in the NTDS pro
gram include Remington Rand for the
computers, Hughes Aircraft for situa-
tion displays and Collins Radio, which
i5 supplving single sideband radio and
data transmission equipment. Navy
Bureau of Ships provides technical di-
rection of the project.

Navy savs the NTDS computes sev-
eral possible deplovments of available
fleet weapons for use against attackers,
leaving final choice of strategv up to
flect or ship commander. When
weapon deplovment and target assign-
ment 15 determined, it 1s transmitted 1n-
stantlv by radio data link to other
ships in the task force and to fleet air-
craft. Presumablv the NTDS compu-
ters, like those of SAGE centers, com-
pute optimum flight path for fAeet air-

craft to reach their targets and transmit
such data mdmiadually to each aircratt.

Nuclear Plane Budget
Approved by Congress

Washington—After considerable con-
troversy, Congress last week approved
575 million for Atomic Energy Com-
mission's Fiscal 1961 parhtlplhml I
the aircraft nuclear propulsion pro-
gram—the full amount requested by
AEC.

Department of Defense has already
been appropriated 575 million for its
half of the program.

Earlier, the House Appropriations
Public Works Subcommittee eliminated
all funds for AEC's ANP program. Sub-
sequently, the Full House Appropna-
tions Commuttee approved 558 million,
and the Senate voted the 575 million.

The %75 million finally approved
ncludes $41.5 million for the direct
cvele reactor program of General Elec-
tric Co. and 527.5 million for the in-
direct cvcle reactor program of Pratt
& Whitnev Division of United Aircraft.
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Kennedy Creates Defense Planning Group

By Ford Eastman

Washington — 'our-man  committee
to consult with defense and foreign
policy experts of both parties and map
a plan of action for the next Adminis-
tration in the feld of national security
was created last week by Democratic
presidential candidate  Sen.  John F,
kennedy.,

Sen. Kennedy said the committee
will not contribute ideas or assist n
his campaign in any way unless a senous
llltlnl'l..lril.']'-l‘: should arise which would
require bipartisan action, Otherwise, he
envisions the group’s responsibihity as a
post-clection cffort to make sure that,
if Kennedv is elected, the months of
Janunary, February and March will be
used most effectively to launch changes
and new programs.

Members of the committee are:
¢ Roswell L. Gilpatric, partner in
Cravath, Swaine and Moore and chair-
man of the board of trustees of Aero-
Space Corp., which is responsible for
the technical supervision of future Air
I'orce ballistic missile and space pro-
gramms; Under Secretary of the Air Foree
from 1951 to 1953, and a member of
the Rockefeller Special Studies Project
from 1956 to 1957.

e Paul H. Nitze (chairman), president,
Foreign Serviee Educational Founda-
tion; vice chairman of the U. 5. Stra-
tegic Bombing Survey from 1944 to
1946 and director of the State Depart-
ment Policy Planning Staff from 1950
to 1953,
e David K. E. Bruce, U. S. Ambassador
to France from 1949 to 1952; Under
Secretary of State from 1952 to 1955,
and U. §, Ambassador to Germany from
1957 to 1939,
o James A. Perkins, vice president of
the Carnegie Corp., and a mcember of
the Gaither Committee appointed by
the President in 1957 to survev national
m:unh problems.

“This group,” Sen. Kennedy said,
“will consult on myv behalf on national
security  problems with the ablest and
most experienced authoritics in the na-
tion, without regard to party.

Mational Unity

“In this dangerous period. it is im-
perative that we maintain the highest
national unity and the utmost responsi-
bility in matters of national securitv at
all times. T will be vigorously criticizing
various aspects of current national se-
curitv policies, but that ecriticism will
be responsible and constructive,” he
said, “Both during the clection and
during the transfer of power from one
administration to the next, we must
demonstrate to the world that America
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is united, responsible, and alert—rcady
and able to meet any crisis that may
(ATISC.

“If we are successful in this clection
im November,” Sen. Kennedv added,
“the United States will be faced, and
the incoming administration, with
serious and heavy responsibilities in the
ficld of national security. [ think the
work that this committee can do now
in preparation for that period on a non-
partisan basis will be most advantageous
to the nation.”

In the event the Democrats are not
successful m November, Sen. Kennedy
saidd he then would hope that the work
of the committee would not have been
in viin and that Vice President Richard
Nixon, the Republican presidential
candidate, might be interested in the
judgments of the committee,

Some of the people the committee
plans to consult, Nitze said, include:
Robert C. Sprague, chairman of the
Gaither Committee and member of a
Nixon poliev advisorv group; William
Foster, a member of the Gaither Com-
mittee; Dean Rusk of the Rockefeller
Foundation; Dean Acheson, former
Secrctary of State in the Truman Ad-
ministration; current and retired mili-
tarv officials and leading scientists who
have been close to the national security
program,

Sen. Kennedy said that, among other
things. he would expect the committee
to concern itself with the problems of
nuclear testing during the post-elec-
tion period, and if he were elected
he would consult with the committee
cn budget requests that would be made
for both the Defense Department and
the State Department.

Appointment of the committee came
on the heels of a speech Sen. Kennedy
made at the Veterans of Foreign Wars
convention in Detroit where he strongly
criticized the Administration’s defense
and science policies and urged more
effort in these helds.

“We are still the strongest power
in the world todav,” he said. “But
Communist power has been, and 1s
now, growing faster than is our own.
And by Communist power I mean mili-
tary power, economic power, scientific
and educational pow er and political
power. Thev are moving faster than
we are: on the gmund uI'I(IE.'I' the ocean,
in the air and out in space.’

Sen. Kennedv said he believed there
is only one possible defense policy for
the United States and that is to be
first in militarv power across the board.
“Only then can we stop the nest war
before it starts,” he said. “Only then
can we prevent war by preparing for it

Only then can we pave the way to dis-

armament by showing Mr. Khrushchev
the futility of Russian armaments.

While all agree that the U, S. todav
15 the most powerful nation on earth,
the Democratic presidential candidate
said, he questioned whether it would
still be the greatest and most powerful
i fve to 10 vears from now.

Rate of Progress Lags

“We are falling behind in our sched-
ules, behind in our needs, behind the
Russians in our rate of progress,” he
said. “The missile lag looms larger
and larger ahead. Our Armv and Marine
Corps lack the manpower, the weapons
and l'hr: jet airlift mobility to put out a
brush ﬁrL war before it becomes 2
conflagration.

“We need to put our Strategic Air
Command on an air alert and under
wide dispersal—improve our svstems of
continental defense—step up our anti-
submanne warfare effort—increase the
thrust of our rocket engines—harden
our missiles bases—and modemize our
outdated Pentagon research, organiza-
tion and weapons evaluation.”

Sen. Kennedy told the VIFAV there
1s currently a dispute over whether
the Administration should spend the
additional defense funds voted by Con-
gress for the current fiscal vear and said
his own position is that these funds
must be unfrozen and spent,

AEC-NASA Office
To Run Project Rover

Washington—Joint  Atomic Energy
Commission-National Aeronautics and
Space  Administration nuclear rocket
propulsion office was established last
week under management of NASA's
Harold B. Finger,

Merger of nuclear propulsion efforts
under Finger, predicted by Aviation
Week (AW May 9, p. 25), provides a
single manager for dev r:lﬂpml::nt of
Rover and other advanced nuclear
rocket propulsion programs to be used
in space vchicles., Finger will retain
technical management for NASA over
the Snap-8 project.

Joint office will be located at AEC
headquarters  in - Germantown, Md,,
and will consist of approximately 15
emploves from both agencies and the
Air Force. Finger will report to Dr.
FFrank K. Pittman, director of AEC’s
division of reactor dey clopment. Deputy
manager is Milton Klein of AEC.

AEC retains statutory responsibility
for development of all nuclear reactors
and components. NASA is responsible
for non-nuclear components and for in-
tegration of reactors in rocket systems.
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Companies Spar for Light Turbine Sales

Army competition for up to 4,000 light helicopters is
catalyst in race for predominance and civil market.

By William H. Gregory

Engine manufacturers, the military, commercial operators, aircraft and
helicopter manufacturers are reaching the showdown stages of a complex
poker game whose unknowns are the future market for a light turbine engine
and, if the market exists, for what power class.

Alhson Iivision of General Motors has a strong hand with its 250 eshp.
163 engine partly sponsored by the Army and regarded as the leading com-
petitor for choice in the Army's projected requirement for 3,500-4,000 light
observation helicopters (AW May 9, p. 36).

Army has encouraged alternate pro-
posals and Pratt & Whitney, Conti-
nental Aviation and Engineening Corp.
and Boeing Airplane Co, are developing
larger engines—in the 400-600 shp. class.
These engines may emerge as dark
horses in the Army competition and
may also find a large potential civil mar-
ket irrespective of who wins the Army
business.

Some Components Built

Lvecoming Dhvision of Aveo Corp.
and General Eleetric's Small Aircraft
Engine Dept. have studied or built
some components in the 500 shp.
class, but have not gone ahead
with full development.

Garrett Corp.'s AiResearch Mfg. Co.
has an engine family covering the 160-
300 '-.hp range.

The situation is a turbulent, competi-
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tive one strewn with uncertainties be-
cause of these factors, a survey by
AviaTion WEeek of manufacturers indi-
cates:

* Army order would be a tremendous
asset to the engine builder, enabling
him to set up volume production and
quote irm off-the-shelf prices to com-
mercial customers. There is other mili-
tarv business, however; Navy's DASH
anti-submarine program and a possible
Marine Corps version of the Army light
observation helicopter.  Furthermore,
there are many advanced V/STOL proj-
ect that might eventually require en-
gines in quantity.

¢ Horsepower class has become an in-
creasinglv debated point. Allison com-
petitor’s entry into the race underscores
a growing belief that a 250 hp. engine
will be hard put to fulfill the Army's

mission and performance Ic€|1uirr:1nt:nts
for the light observation helicopter
Army 15 understood to be pressing the
airframe manufacturers to hold to the
250 hp. engine in effect to force an
advance in the state of the art and
also because of fears that if the heli-
copter is allowed to grow it will hurt
the cost picture. Relaxation of speci-
fications might be a wav out. For ex-
ample the 100 kt. top speed require-
ment, theorctically possible with 250
hp., could be dropped to an attainable
70-90 kt,
e Commercial turbine cngine use re-
mains a big question mark. Major fixed
wing business plane manufacturers are
showing strong interest and at the same
time strong skepticism. Beech has in-
cdicated interest in fitting its new Queen
Air with turbine engines. Piper, on the
other hand, has vet to be convinced a
turbine r.:nr:r:uu 15 any umprovement over
a good |]1=1tm1_ engine— especially when
the complicating necessity for pressuriz-
ation and operation at high speed and
altitude are introduced.
¢ Commercial helicopter operators are
interested in turbine engines but feel
thev nced detailed cost data before
making any projections. Eﬂ%i]’ll’,’ manu-
facturcrs, at the other pole, hnd it hard
to quote firm prices without some orders
in hand. Thus the importance of a
major military order reappears.

This last dilemma was summed up
late in August by ]J. C. Weadock, presi-
dent of (%huapml.f & F{}tul]'l:lt_ Air-

by Convair Division of Genemnl

Ao iglEi L RS 2 R TR e
Disposable Pod Increases Convair B-58 Performance

T'wo-component disposable pod is being produced for Air Force B-58 Hustler bomber
Lower portion of the pod can be jettisoned after the fuel it carries has been exhansted. Upper portion of the pod which carries both fuel

and the bomber's p:wlnad would be dropped on target in combat (AW June 20, p. 124). Disposable pod improves B-58 performance
since it reduces drag, giving both added speed and range.

D}'nﬂm:r:ﬂ Corp.

AVIATION WEEK, September 5, 1960

ways, in his discussion at a regional
meeting of the American Helicopter
Society at Lynn, Mass., of the impact
of turbine thmptcrs on charter opor-
ators.

Cost is the overriding consideration
tor the charter operator, Weadock said.
Initial cost is vital, because the charter
operator's one-man style operation lim-
its his financial resources. So are oper-
ating cost details, particularly overhaul
peniods, degrees of skills required in
turbine engine maintenance  and
whether there will be engine exchange
programs like those for piston engines.

Information 1s becoming available on
larger engines such as the GE T38 and
Lycoming 1’53, but he doubted whether
engines this large would be bought by
operators in large quantity, Only 207
of I." commercial helicopters in  the
U. S, are larger than 2-4 place machines,
he said, and because of economics he
doubted whether the ratio would change
with the advent of turbines. This in-
dicates an important market for the
smaller turbine engine,

“Mavbe some operators are postpon-
ing purchases, waiting tn buy a turbine
helicopter,” he said. “But thev can't
get mformation to make a decision, |
hope the manufacturers will publish
some information.”

Price Structure

Engine manufacturers are warv of
discussing price, but seem to agree at
least that a light commereial furbine
will have to sell for under $10.000
or less than 520 a horsepower. Some
feel the turbine wall have to cost less
than the comparable horsepower piston
engine to compete.

Estimates of actual prices quoted in
sales presentations run all the way from
515-530 a horsepower.

Accessories present an unknown fac-
tor in this respect. Piper notes that pis
tom engines are sold with fuel metenng
equipment, clectric equipment, cte., as
part of the price package but that priees
guoted to it for turbine engines did not
imclude accessories.

Beech, regarded as most likelv to
make the first move into turbines, feels
engine makers are too nebulous about
costs, which appear too high, to single
out any one, Beech is u.dh:hmﬂ the
T63 because of the attack on manufac-
turing costs promised by Allison, vsing
]:lintm compressor bl ades and other
innovations, and 1s considering coupled
VETSIOMS.

Cessna Offer .

Cessna offered a civil version of its
twin-turbojet 1-37A trainer, the Model
407, but did not hnd market interest
strong.

Otherwise Cessna is being  close-
mouthed and keeping in tonch with the
state of the art. Cessna has been a tra-
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Nuclear Ramjet Testing

Specifications for the nuclear ramjet
test facility at Jackass Flats, Nev., call
for storage of 1.5 million Ib. of air com-

pressed to 3,500 psi. Ultinate plan calls |

for trebling air storage capacity to permit
sustained runs of up to 30 min. With
presently projected facilities, air is to be
delivered to the engine inlet at 1,100F,
at the rate of 2,500 Ib.fsec. and at a
pressure of 600 psi. A major problem is
in heating the air to the proper inlet
temperature after expansion from 3,500
psi. as ambient temperature cools it to
minus 100F,

Storage of air probably will be in a
series of large pipes of 30 in. inside di-
ameter with 1.5 in, walls. About 40,000 l
ft. of pipe will be needed.

ditional customer of Continental for
piston cnginges.

Acro Design is thinking of going di-
rectly to turhn;r.t designs and is looking
with interest at light turhofans as the

Cencral Electric EI TO00F.

Turbine Applications

Iixed wing turbine application pro-
posals run all the wav from light twins
on the order of the Cessna 310, Beceh
Travel Air and Piper Apache to rela-
tively large aircraft in the $200.000-
§500,000 class—that is, between the
light twins and the Grumman Gnlf-
stream or Lockheed JetStar class where
prices tun to S1 million or more.

Fixactly when the first business plane
manufacturer might reveal a light tur-
bine engine confzguration is debated.
One engine companvy thought a move
might be made at the National Business
Aidrcraft Assn. convention Sept. 20-22.
Others feel any decision will be much
farther off. In general, certification plans
are for late 1961 or 1962.

Another element 15 possible foreign
eompetition, with price advantages be-
cause of lower labor costs. Two Beech
conversions are fAving in Europe (sce
p. 112).

At this stage, the engine people seem
to be more concerned about whether
business plane makers will get into tur-
bines at ITI rather than what the com-
petition will be.

Program Status

The status of various programs in
brief:
e Allison. Completion of the 150 hr.
military test program is scheduled for
the fall of 1961 with partial Army fund-
ing to carry through until then, Allison
15 proposing a coupled version of the
T63 s an entrv in the 500 hp. class but
faces the question of whether this would
result in component duplication  and
added weight, T63 turboprop version
weight 1s quoted at 110 1b., turboshaft

95 Ib. AHNison says it is 18 months away
from quoting off-the-shelf prices. Allison
has an engine running, but will con-
centrate on completing the military test
program before getting into FAA cer-
tiication.

® Boeing. Two families of engines—the
502 ﬂnd 520 serics—are in development,
but Boeing 15 placing most long range
stock in the 520 serics in the 400-600
shp. range. Boeing has orders for 40
150 engines (502 series) for the Navy
DASH program to go in the Gyrodvne
drone l:t,]ltﬂ]jh,r ang has Nawv fun{!mg
for the T60 engine (430 shp. in the
520 series) thrnugh its 50 hr. qualifica-
tion test. Weight has been a competi-
tive drawback for this engine, but
Boeing has an advanced version with
weight cut from 325 1b. to 215 1b. Test
engines in the T60 series will be avail-
able in earlv 1962, and Boeing expects
to apply for FAA certification.

® Continental. Newest entrv in the
300 hp. held, Continental’s 217 engine
has a two staze combination axial-
centrifugal compressor with a  two-
stage axial turbine to drive the com-
pressor and a single stuge power turbine,
The 217-5A turboshaft. weight is quoted
at 210 Ib. and 217-6A turboprop at
230 1h.

Continental has done most of its

component work and expeets to have an
engine running in October, It has had
]:rn.]mmnm discussions with light air-
craft manufacturers and s talking in
terivs of delivery in the spring of 1961.
NMarket survevs have convinced Con-
tinental the 500-600 hp. class offers the
best potential, and it covers a broad
range with its own designs and those
heensed from the French manufacturer,
Turbomeca.
e Pratt & Whitney. Ive engines are
running in test cells at Can: wdian Pratt
& Whitney and a Beech Model 18 is
being modified to carrv the engine in
its nose as a testbed, Flight bests are
to begin i January, Pratt & W hitney
15 Illeﬂ delivery in \]mutr Or SUINmer
of 1962, Both fixed wing and helicop-
ter manufacturers have been discussing
the engine with the company. One hrﬁs
been sold to Cooper-Bessemer for an
industrial application,

Lveoming and A1Research feel there
15 growing interest in the 500 hp. area.
In the case of Lvecoming, this company
questions whether there will be a large
enough commercial market to warrant a
multimillion dollar development pro-
gram. It also has its T33-L1 helicopter
engine certificated and its -L3 turbo-
prop well on the way to certification
and it feels faster availabilitv of the
engine, even though it is in the 1,000
shp. class, might be a consideration,
AiRescarch, which bid with Curtiss-
Wright for the 250 hp. engine contract,
now 15 mterested m industrial applica-
tions for its engines,

31



Army Presses Nerve Gas Development

By Herbert ]J. Coleman

Dugway Proving Ground, Utah—
Nerve gases capable of killing or mass
incapacitation are under development
here by U.S. Army as a result of what
it considers a clear and present danger
that the Russians have as much capa-
bility, if not more,

Dugway, 75 mi. west of Salt Lake
City in a remote desert area, is home
to 3,000 civilian and military personnel
working on various projects in what
Brig. Gen. Fred ]. Delmore, com-
mander, Chemical Corps Research and
Development Command, said 15 not a
crash program, but a slow, steady effort.

This was the frst time -“Ln‘m. has
publicly opened its nerve gas facility.
Ofhcials said the move was necessary
for “full public awarencss of the need
for chemical warfare defense and possi-
hle retaliation.”

Along with actual gas development,
Army is intensively working on defense
and delivery systems. The gases could
be delivered by:

e Sergeant  surface-to-surface  missile,
trapped 1n small aluminum balls in the
warhead. Air would react on the gases,
releasing fumes through holes in the
balls, either by radio command in the
air, or at impact.

e Honest John Missile, using much the
same method as Sergeant.

e Aircraft spray tanks, hung on jet air-
craft for low altitude sweeps across a
target area. Gas could be contained
i the balls, or in internal tankage with
fumes released from the tail cone.

¢ Intercontinental ballistic missiles, but
this 15 a nnthnﬂ that Gen. Delmore

hedged saving “anything is possible in
an ICBM.”

Army 15 understandably  concemed
about puhhr: reaction to its nerve gases
and is fully awarc of the social, political
and moral aspects of this type of war-
fare. It alreadv has had its troubles
with U. §. Department of State, various
NATO nations, and the Society for Pre-
vention of Cruelty to Animals.

Animal Tests

Various laboratories here are working
on chemical, biological and radiological
aspects of offensive and defensive
warfare. Lethal gas used in moun-
tain tests against tethered animals (goats
and pigeons) is called Sarin (GB), for
German Type B, four times as lethal
as a gas known to be available to the
Kussians, called Tabun (GA), German
Tvpe A. Russians moved the entire
Tabun plant from Germany to Russia
n World War II.

These particular gases can kill before
humans can detect their presence, They
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travel via the lungs, but a droplet can
penetrate the skin and stnike at the
nerve ends, reacting with cholinesterase

so that si_gn.':tls from the brain to mus-

cles are disrupted. Symptoms are hard
breathing, vomiting, cramps, involun-
tary elimination and then convulsions
leading to death.

In a demonstration at Dugway's
CBR Weapons Orientation Course

auditorium, a rabbit lasted just 1 min.

10 sec. Goats died as fast in dugouts
specially built at Wig Mountain, about
26 mi, away from the mamm Dugway

administrative area.

Scientists here also are concentrating
on an_incapacitating agent, although
thev will not say what it is, other than
to describe one gas as a “research
agent  discovered while searching for
1 better pain killer than morphine.”

Using a dog of uncertain ancestry
named Sparky, the gas was introduced
mto a glass cage, paralvzing the dog
within scconds.  There was no p:n:'n
imvolved and the dog remained con-
scions; paralysis could continue for
about 3 to 4 hr. if no antidote was ad-
ministered. In Sparkyv's case, the anti-
dote reaction was given by injection and
reaction was startling—he was on his
feet almost immediately.

Riot Gas

Another, less vital, arca of research s
an anti-riot gas called CS. Volunteers
who walked through a cloud of CS,
sans gas mask, found the reaction was
streaming eves, wrenching coughs and
a warmth empathy with the late goats
and pigeons.

Stll under development, but being
readied for operation this winter, is the
radiological test grid located ‘n an cspe-
cially remote section of Dugway, It is
a large octagonal concrete emplace-
ment, surrounded by earthen  walls,
and will be used to test aircraft and
ground vehicle shielding.

The contaminant, radioactive cobalt

| week that the company should restore
| salary cuts of members of the Southern

Pay Cuts Restored

Douglas Aircraft Co. will restore all
company sialaried pay cuts retroactive to
the time they took effect last Apr. 11.
An arbitrator's decision was made last

California Professional Engineering Assn.
who had filed grievances under terms of
their contract with the company. Al-
though the decision applied only to
members of the association, the com-
pany felt that it could not in faimess
not restore the pay cut to all salaried
employes.

e ——

with a half life of 10 vears, will be
contained in tear-droplet slugs made of
mgh chrome alloy and Type 446 stain-
less steel. The droplets are being made
under contract by the University of
Utah.

Scientists said they will be spread
over the 200 yard diameter concrete
area, raising a radioactive held about
2 ft. above the surface. Initially,
shielded tanks all highly instrumented,
will be driven into the area by remote
control to test radioachive results. Re-
mote handling devices, a forklift and
tractor, also will be used here. Dose
rate will be 10 roentgens per hour.

Test results will be analyzed at a
nearby radiological laboratory set up
and operated by the university.

Underground Cables

To test various regimes, Dugway has
mstalled a svstem of cables laid under
the cement surface which will emit
pulses to reception units in the tanks,
ruiding them lo areas of various radio-
active strength. This is because Dug-
way scientists can create skip distances
and hot spots by proper emplacement
of the radioactive droplets, for higher
doses of radiation.

The test facility was deliberatelv con-
structed with a 3 ft. slant in flooring,
to allow the droplets to be washed into
catch basins and recovered by remote
handling devices.

Dugway is dotted with grids on
which are placed various sampling de-
vices, some electronic and some me-
chanical, to trap gases and particles used
i tests, for laboratory analvsis, In
addition, according to Dr. M, A. Roth-
cnberg, chief scientist, Dugway main-
tains eight held telemetry stations for
weather data, all-important in  this
critical fheld,

One man is emploved as a full Hime
trapper to obtain local wild life rodents,
which range from rats and squirrels to
skunks. These are used in laboratory
tests, primarily to see if any agents de-
veloped at Dugway could be passed
from animal to animal in the desert and
mountains. It is, as Dr. Jack Palmer
put it, “a constant check on our local
population.”

Dugway has only 12 families, not
connected with the operation, living
near its borders, and no incidents have
been reported. Dugway's 1,300 sq.
mi. are completely fenced in and pa-
trolled daily by L-19 observation air-
craft.

There has, however, been one case
of a lethal contaminant striking at hu-
mans, near the Wig Mountain test
site, Col. Joseph C. Prentice, CBR
Weapons Orientation Course director,
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said a number of arbillervmen were con-
tininated when a freak wind  shift
pushed a portion of a GB cloud m
their direction after a firing on  the
Wig Mountain site and reached the
site before the men could don masks.
There were no serious results, Prentice
said, and added: “most were up and
around the next day.”

The Wig Mountain test site consists
of a two-man dugout, a hasty shelter,
an open machine gun nest, an M-1
tk (as vet uminstrumented) and a
comnund post. A scanning closed cir-
cuit television camera, shielded against
fragments, overlooks the general area.

I'or this particular test, four tethered
goiats and four caged pigeons  were
placed in the dugouts and in the open
machine gun nest.  About 600 vards
awav  was a  battery of 155 mm.
howitzers which  fired shells  loaded
with the GB agent, contamed in a
brass tube about 1 ft. long.

sSome distance awav, at the CBR ob-
servation  post, the scene could be
safelv watched on banks of television
monitors, one for each position. Ob-
server was equipped with an M-7 mask
(acrosol hlter) in case of a wind shaft,

About 10 sec. after impact of a six-
shell volley, the goat in the open area
wias dead. Gas swept mmto the hasty
shelter, and the goat and pigeon there
dicd almost immediately, with few
convulsions, In the comparativelv tight
command post, one goat was fitted with
a2 zas mask and anather was not. The
nnm;mk{:d goat died about 45 scc. after
shell impact.  The masked goat, n
cffeet, committed snicide some time
later by tearing his mask loose from its
conmection. Convulsions, in this case,
were marked, probably  because  the
heavy gas concentration had  deteno-
rated.

Col, Prentice said the mask for the
command post goat was not turned on
remotely until about 15 sec. after the
shot—this is about the time a human
would need to don a mask. There were
no apparent effects visible on television,
but a laboratorv test probably would
show a contraction of the corneas and
a reduction i total vision,

Gen. Delmaore said that 14 rounds of
GB could produce lethality in a 100 sq.
meter area, on a 731 dav in which
temperatures  were  nentral  (against
lapsed or inverted). Nine rounds of the
incapacitating agent could fell the pop-
ulation in that area.

Chemical or biological wartare agents
would be disseminated by a cloud,
which Armv scientists emphasized s
odorless and colorless.

Possible effects of such a clond are
staggering. For instance, a Boeing B-5.2
jet bomber (or its equivalent) could
carrv  enough chemical or  biological
Hagmt to immobilize a 100 sq., mi. area.
in case of the chemicals, or a 34,000 sq.
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Lmde Opens Hydrngen Flunt

Operator loads liquid hydrogen into 7.800-.gal. truck trailer on weighing platform  at

Linde Co.'s new liguid hydrogen plint in Torrmmee, Calif.

Hydrogen vapor is vented

through frost-covered line at right.  Plant was designed and constructed bv Linde. a divi-
sion of Union C: irbide, to supply NASA with up to 3.3 million 1b. a vear of hqulc’l hvdrogen
under a contract awarded April, 1959, Total capacity of the plant is 4.3 million b, a vear.

mi. arca with the biological agent, and
with only 450 1b, of the agent.

The chemical agents could knock out
30% of the population (not necessar-
v lethal) and the biological agent
would react on 25% to 75% of the
population i its area,

[t 15 significant that there would be
no property damage in these areas; the
chenucals would react m 7 sec, to >0
min. and biologicals in a few to 14 days.
U.S. defense in both cases is nearly
non-existent, although the U.S, Army
Chemical Corps has developed masks
and 15 workmg on advanced detection
devices.

There is a prime necessity for public
awareness of these agents—and in the
militarv services  themselves—particu-
larlv in the non-lethal held, ;lf.Lm'dlllg to
Dr. Richard S. Morse, Army's director of
rescarch and development, who was here
for the demonstration.

Armv, he stressed, 15 “not looking fnr
money.  WWe fl:mt need anv more.
Morse said Ir-.t vear's program cost 540
million and “this has been expanded
with the Fiscal 1961 and 1962 budgets
soing up, not in a crash program but
at an orderly rate.”

There 1s, he conbinued, an abhorrence
at use of CBR weapons “even among
our military,” but Morse underscored
that this form of warfare now is a “real
threat to the security of the U.S. and
it calls for inter-service cooperation,”

The Russians, he recalled, accused the
U.S. of using hiological warfare 1n
Korea, and said this was a he, but added:
“we lost ground, particularly in the
non-white areas . . . This 15 dirty pool
i'"“.] thev are good at it.

“This country is not going to use
biological warfare first,” Morse said.
“Eur we must be readv with that agent,
chemical warfare and possibly radiologi-
cal warfare agents.”

Morse contended the U. 8. should not

relv entirely on Strategic Air Command
as the major deterrent to war, but should
liave the chemical agents readv for ef-
fective use. This n atselt. he indhcated,
15 4 great deterrent.

Boeing Designs Twin
Jet Tactical Fighter

Seattle—A supersonic twin et tachi-
cal hghter featuring varmable  sweep
wings will be proposed to the Aur
I"orce by the Boemmg Acro-Space Divi-
sion this fall. Boeing has been working
on the design for two and one half vears
n anbicipation of requirements for such
a tactical aircraft useful in “brush-hre”
CHICTECIICICS.

Boeing 15 one of several aircraft man-
ufacturers prepanng designs for an A
[‘'orce competition to select a supersonice,
low level attack aircraft with intercom-
tinental range. It is to have short take-
off capability and be able to Av faster
than Mach 2 at high altitudes and
Mach 1.2 at sea level. Onmiginally sct
for last spring, the competition s sct
to open in mid-October.

"ult]l:mgh configuration of the Boc-
ing vari ible sweep aireraft is not final,
it probably will be a two-place, tandem
set design shghtly larger than present
operational fighters, Two turbojet or
turbofan engines in the 15,000 1b.
thrust category will power the aircraft at
a maximum speed in excess of Mach 2,
with supcrsonic capability at both high
and low altitude.  Boeing is also con-
sidering proposing a fixed-wing aircraft
to meet this requirement.

The variable sweep wings will form
a modified delta shape spanning 33 ft.
for supersonic cruise and will span 67
ft. when Immght forward for low speed
flight. The wing arrangement will allow
the Aghter to operate effectively under

short ﬁthl conditions, Boeing claims.
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British Army Places First Order
For Vickers Anti-Tank Missile

London—First order for Vickers Vigi-
lant anti-tank missiles has been placed
with Vickers Armstrongs (Aircraft),
Ltd., of Weybridge, by the British War
Office for assessment trials by the Brit-
ish army. Estimates put the procure-
ment figure at around 200 to 300.

Development of the wire-guided
Vigilant, started three vears ago as a
private venture, has been completed for
less than $2.8 mallion, with over 100
development rounds fired.

Vickers now is programing a sales
cffort both in NATO countrics and
the U.S, [talv is a probable first cus-
tomer. In the U.S., Clevite Corp. as
Vickers agent 15 pushing for trials mlh
the U. §. Marine Corps. Vigilant has
already had development ﬁrm" trials for
the U. S. Army.

Other advantages to Vigilant, accord-
ing to Brig. ], Clemow, chicf of Vickers
Guided W Aapons Division, arc:

* Portability with a gross weight of less
H‘trl'r'l 45 1b. and a warhead occupving
33% of the pavload.

® Wing span less than 12 in. with a
total length of 35 in.

® Range up to 1 mi. with plus or minus
30 deg. angular deviation.

® No ground computing control. The
infantryman requires a pistol grip trig-
ser with a thumb operated gluclml.'i
svstem,

® No warmup time, due to transistoriza-
tiomn.

® Use of velocity control closed loop
containing two gvros gives missile atti-
tude information and increased accu-
racy, Including restoration to original
course after {Iu:llhﬂu bv wind gusts.

The missile is divided into four main
secctions, the warhead, gvro, motor and
wire reel-out, The warhead is 5.16 in,
i diameter and 15 in. long and ftted
with a hollow charge. Explosive will
penctrate the thickest armor of any
known tank, Vickers savs. An impact
percussion cap detonates the explosive
charge.

The gyro assembly containing two
gvros 15 imtially run up to speed within
0.3 sec. and uncaged before the missile
has left its launching frame.

Propulsive power i.‘-i from an [.C.L
sohd propellant motor manufactured
under license from Hercules Corp.
Weight of the motor is around 8 i]:
and it gives the missile a maximum
speed of 450 fps. Motor design gives a
compromise between slow speed build-
up to allow adequate control time for
close targets and the high speed re-
quired for long range work.

Aerodynamic control of the missile
1s from four trailing edge control sur-
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faces made of glass cloth filled with
foam plastic. Operation of the control
surfaces 1s from a comparison of the de-
mand signal on the wire with the gyvro
position. The resultant d.c. error volt-
age 1s converted to mechanical rotation
and operates actuator valves. Power ac-
tuation 1s from a high pressure supply
taken from a bleed on the motor unit
itsclf.  All avionics, comprising some
forty transistors, are housed on printed
cirenits in moulded fairings attached to
the outer case of the weapon. A turbo
alternator driven from the motor bleed
provides the necessary power.

Simplicitv of the Vigilant lics in its
launching technique, Available in 2
]mtrzulmp canister, the camister provides
the Taunching ramp. For portable han-
dling the weapon 1s housed in a water-
proof bag with a small tubular frame
launching tripod. Set wp and firing
time is as little as 20 sec.

Guidance is by a simple optical line
of sight command svstem and the only
IJTLETIH‘T setting up is plugging the pis-
tol grip cable into the launching unit.
Steering 1s by a thumb-operated lever in
conjunction with a monocular sight to
bring the missile onto target, “Com-
mands to the mussile are transmitted
via 2 wire wound on a spool encircling
the rocket motor nozzle. Cost of the
Vigilant when in production 15 csti-
mated to be around 5900 per missile.

Short Bros. Builds

Skyvan Prototypes
Short Bros. & Harland, Belfast, is

bhuilding a light, twin-engine gencral
purpose air freighter tlulnuatul the
SC.7 Skvvan aimed at nIunnn simplicity
and low cost to operators. '

Rugged design which features a hxed
mldtrﬁrr:.lﬂL braced high-aspect ratio
wing and an unprtaaurixrd square fuse-
lage section results from design consid-
crations to optimize the aircraft around
a1 cruising speed of 160 mph. at low alti-
tudes (ceiling 20,000 ft.), a maximum
pavload of 3, 360 1b, and full load range
of 200 mi.

The amrcraft is being offered fully
cquipped with IFR radio and naviga-
tional aids for 5154,000, approximately
530 per b, empty weight, Cost per ton
mile figures for the Skyvan will work
out at 17 cents over a 300-mi. range,
the company estimates.

First of two prototvpes from an initial
batch of 25 aircraft is scheduled to fly
next summer, and the aircraft should be
in service twelve months later.

Amenican equipment on the Skyvan

mcludes Continental engines, Hartzell
constant speed, fully feathering propel-
lers, and radio and navigational equip-
ment by Collins and Wilcox.

The little air-Jeep will be powered by
two Continental G'TS 10-520 six cvlin-
der engines developing 390 hp. each,
which together with the docile wing
characteristics gives the aircraft a nota-
bly comfortable single engine perform-
ance. Stalling speed is 55 kt.

Main structural feature centers on the
extensive use of reduxing in primary
structure. Wing and fuselage skins con-
sist of a flat outer plate reduxed to a
corrugated mmner plate, the corrugations
forming the stringers. Frames and ribs
are widely spaced at 20 and 12 n.
respectively, and the joining of the skin
to these members represents the only
nse of rivets in the aircraft.

The panels are bonded in very large
units with unbroken strips running from
root to tip on the inner wing skin and
from the leading to trailing edge on the
outer skin to allow for + varying gage plate
spanwise. Unbroken nose to tail strips
are also used to cover the fuselage.

Advantages of a safe-life rather than
a fail safe structure for this tvpe of air-
craft were stressed by chief designer
['rank Robertson, He told Aviarios
Week that it was this  philosophy
which dictated the cxtensive use of re-
duxing used in the design because of
the supenor fatigue characteristics it
bestows on a structure for a given
weight, Tt also saves weight, which
more than compensates for the small
woight and drag penalties inherent in
the fuselage shape. It has a verv high
witted surface tor its capacity.

According to Robertson, the strutted
Wing t’f.']}TL'ht.'HH the best compromise
between stroctural weight and drag con-
siderations for an aircraft operating at
the speeds and altitudes of the Skvvan.
Besides freighting, Short Bros. sees the
arreraft operating in roles which include:
¢ Commmnter aircraft with 15-scat ac-
commodation at 38-in. pitch with provi-
sions for bar and toilet.

e Fxecutive transport.
¢ Flving showroom.
* Crop sprayer.

® Supply dropper, paratrooping and air
ambulance.

'he square fusclage of the Skvvan
simplifies the engineering of a large rear
freight loading door, which s raised
manuallv. Freight Aoor of the aircraft
is only 26 in. off the ground,

Unusual wing gLf_'Hi‘H_!.'T} stems from
other fundamental optimization studies
mvolving  span, area, taper, section
weight and general configuration. It
has a paralle]l chord, aspect ratio 11 and
14% thick NACA 634-614 laminar
How aerofoil section, lift coefhcient 0.6,
Wing loading is approximately 23 psf.

Outer section of three single ﬂnttul
flaps on each wing acts as the “aileron.
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Give it the symbol GP. Define General Precision...precision clectronics...knowing...doing
Devotion to the integrity of schedule, the perfection of outpul. Find it to the fourth power in this
array of support...GPL: KEARFOTT: LIBRASCOPE: LINK: Air traffic control, communications,
navigation systems, components, inertial guidance, test equipment, digital and analog computing
systems, controls, instruments, flight training devices and simulators, ground support systems,
doppler systems and television systems. Accept the aid of their combined strength to help
vou carry forward your heaviest responsibilities. Write for facilities and capabilities brochure.
GENERAL PRECISION, INC., 92 Gold Street, New York 38, New York. Affiliates, licensees in Canada,

France, ltaly, Japan,

<o General Precision, Inc.

GENERAL PRECISION...BACKUP TO THE FOURTH POWER

Here are people with 4 B B
ideas, vision and
organization to 1 1
aid in your system
development
bringing together
past experience
and present
opportunity for
your immediate benefit
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Electronic
Solutions

to in-flight

temperature problems

Another
example of how

Detection and control of temperature and overheat
conditions in aircraft and missiles demand highly
specialized electronic equipment. Producing such
equipment is the business of the Monitor and Con-
trols Division of Fenwal Incorporated.

In this new, integrated facility, Fenwal is currently
developing advanced electronic systems for a broad
range of applications such as the following:

For the Electra, leading edge temperature control.
For the 707, fire and overheat detection for baggage
and storage areas. For the 880, leading edge tem-
perature control, with a monitor back up system to
assure that temperature does not exceed safe limits;
windshield protection to guard against overheating
during defrosting and bearing temperature montor-
ing in the air-conditioning system.

A Fenwal System can be designed and built precisely
to your in-flight temperature requirements. Write

Fenwal Incorporated, 129 Pleasant Street, Ashland,
Massachusetts.

CONTROLS TEMPERATURE ... PRECISELY

Flrst Swing-Tail Cunuduur CL-44 Freighter Rolls Out

First of 17 turboprop swing-tail Canadair CL-44 freighters ordered by U. 5. camers for 1961 service is rolled out at Montreal. The
transport is powered by four Rolls-Royce Tyne two-spool turboprop engines rated at 5,730 eshp. each at 15,250 rpm. at sea level. Flving

Tiger Line has ordered 10 CL-44s, Seaboard & Western 5, and Slick Airways 2.
September and October, 1961, will be 511200000, incloding spare engines and parts.

USAF Tapers Off Congo Airlift

Wiesbaden, Germanv—=U, 5. An
Force last week conducted a two-wav
Congo shuttle, carrving United Nations
tm::-pn mto the hL:.]-Lgu:l republic and
pulling Belgian troops out.

Using a total of 15 Douglas C-124
cargo arrcraft of Mihikary Air Transport
Serviee and eight Lockheed C 150 tur-
boprop transports of the 322nd Air
Division, headquartered at Evreux Air
Basc, France, USAF ferried 1,323 Bel-
gian troops from the Congo to Brussels
as part of that nation’s final militan
evacuation ettorts.  Major evacuation
points were Elisabethville, capital of
Katanga Province which has proclaimed
its independence from Congo Republic,
and Kamina, former Belgian militan
base which also is located in Katanga.

Present Commitments

USAI” hopes to round out all but onc
of its present commitments to fern
troops into the Congo at United Na-
tions request carly this week when the
last of 117 Canadian troops and 200
tons of equipment are offloaded after
flights from Toronto n 14 MATS
C-124s.

Lone untended commitment still
resting on books of US. Air Foree's
headquarters in Europe here late last
week  called for transport of 600
Guinean  troops from  Conakrv  to
Coquilhatville in the Congo. Originally
scheduled to begin on Aug. 16, the ar-
lift was delaved at the ru[nut of the
sovernment of Guinea because of un-
availability of troops. New request to
begin airlift had not been recewved by
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late last weck but USAL ofhcals were
keeping aireraft available o the event
it came through.

I"inale of the present airlift effort was

marred on Aug. 27 when eight crew-

men of two MATS C-124s and two
Canadian  soldiers accompanying  the
aireraft were attacked by Congolesc
troops shortly after landing at Stanley-
ville. The crewmen, who were severel
beaten before their rescue by Ethiopian
troops of the United Nations force,
were  subsequently  transferred  to
USAFE's Wieshaden hospital for treat-
ment and observation.

[f no new projects are requested by
United Nations, USAF this week will
begin a gradual phaseout of the MATS
two-squadron C-124 provisional wing
headquartered at Chateauroux Air Base.
I'rance, which was hastilv assembled in
mid-Julv from U.S.-based units to sup-
plement cfforts of the 322nd Air Divi-
\mn'h C-1305 and C-1245 of MATS

rotational squadron assigned to USAL.

News Digest

NASA Langlev Research Center and
MITT muﬂn Labs last week launched
sixth and seventh six-stage Tratlblazer
rockets with S-in. spherical motor as
last stage in basic research program on
re-entry dyvnamics,

Tattle Tale Cmergency communica-
tions svstem was fired to an alhitude of
300 mi. from Eglin AFB last week n

Total cost of Slick’s aircraft, to be delivered in
Aircratt is 136 ft. 9.9 in. long.

a test of a svstem designed by Wright
Air Developrent I?nnmn and built by
Hughes Aircraft Co. [t would replace
destroved ground communications 1n
an attack. Signals were received at
ground stations and i a WADD air
craft during the test.

Air Force-Martin Titan -5 Aew 5,000
mi, down the Atlantic Missile Range
last week i the second successtul test
i a series of four launches with the
operational | version. Nose cone wis
not recovered from the high trajectory
test, which 1tmposed more severe re-
cntry conditions than usual.

W rlglﬂ: A. Parkins, United Aircraft
Corp. vice president and board mem-
ber, last week announced his  retire-
ment and United named Erle Martin
to the new position of vice president
for research and development,  Martin
has directed operations at  Hamilton
Standard and Norden Divisions for the
past two vears. Parkins will conbinue
to serve United as a eonsultant.

Dr. Wallace R. Brode retires tomor-
row as State Department science ad-
viser after three-vear tenure in which he
revived U. 8. science attache program.
Successor 18 Dr. Walter G, Wiatman,
on leave from Massachusetts Institute
of Technology.

North American Aviation and Aar
Force Flight Test Center have con-
ducted a thrust asugmentation Hight
program at Fdwards AFB, Calif.. to
measure the benehts of coupling Hound
Dog missile turbojet power with that
of the Bocing B-52 launch plane to re-
duce plane's takeoff roll.
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Local Airlines Object to Rate of Return

Board decision outlines sliding scale approach;
carriers say profit will fall below present level.

By Robert H. Cook

Washington—Local airlines are planning an all-out attack against a Civil
Acronautics Board decision permitting them a 9-12.75% rate of retumn
but employing debt ratio limits which the carriers claim will actually drop their
rate of return below the present 9.5% standard.

CAB's final decision in the four-vear-old Rate of Return Local Service Car-

riers Investigation came as a complete surprise to the industry, since a June
press release announcing the Board's tentative vote indicated that the 12.75%

rate would be applied across-the-board. This would have given the local air-
lines a substantial increase over the current standard.

Local airlines have urged the Board
to give them a fixed rate of return, and
thev plan to Aght the sliding scale ap-
proach CAB now is taking. ‘The carriers
will file exceptions and press for an oral
argument on the rate issue. They object
to use of a sliding scale which would
produce  rates ﬂ[’g return less  than
12,759, and they want to know
whether CAB 15 going to consider con-
verhible subordinated debentures debt
or equity. They also want to know
what progress the Board is making to-
ward placing all local airhines on final
mail rates under the new formula by
the end of the vear.

Last weck the Board cxplained that
it will allow return on debt of 5.5%
and on equity of 21.35% m fguring
the over-all rate of return. A carrier
with a debt/equity ratio of 1hmlt 30 5%
could get the maximum 12.75% rate of
return. But most of the carriers have
debt ratios much higher than this.

Since debt ratios vary among the air-
lines, the Board will deal with each
case individually to determine rate of
returm. But im any case, the carmers
will be allowed the 1h|g|1r.r cquity return
only on their actual equity base, not on
a uniform industry-wide pattern as wis
previously assumed. Thus, carriers with
high debt ratios will have most of their
return based on the 5.5% debt cost.
CAB savs it will not permit this dilu-
tion to reduce an airline’s rate of return
below 9%.

This new CAB policy 15 designed to
force local airlines to reduce their debt
ratios and substantially increase the
cquity portion of their investment bases.
The Board also said it wanted to avoid
“windfall” returns on equity  which
could occur with high debt ratio car-
ners if an mmduostrv-wide uniform debt
ratio were used.,

[t was to avoid such windfalls that
CAB turned to the sliding scale formula
apphed individually to each airline. Ar-
riving at the appropriate debt ratio
posed a real dilemma, CAB said, since
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adopting the examiner's recommenda-
tion for a uniform debt ratio would
have meant heavv windfalls to many
carriers, while mmg the industry's ac-
tual average debt matio of over 709%
might “freeze” the arlines’ ﬁmlnt_‘iﬂl
structures into “an undesirable mold.”

The Board felt chat use of the ac-
tual debt ratio in the fnal formula
might hinder an airline’s efforts to re-
duce its debt since any substantial re-
duction in the debt ratio would be
reflected by a :.}mrp dilution in the rate
of return on equity.

On this basis, the Board said a Aexi-
ble formula was adopted to provide a
rate of return on investment rangmg
from a low of 9% to a maximum of
12.75%, depending upon the individ-
ual carrier’s actual debt ratio. At the
same time, the Board voted to retain
the present 7% rate of retum being
permitted for past periods, on grounds
that it 1s above that realized by public
utility companies.

anhng to local service difficultics
in raising cquity capital, the Board
said that while the new rate will re-
sult in somewhat higher subsidy pay-
ments, application of the order should
encourage the airlines to expand their
equity base to umprove service and eth-
ciency, “‘which, over the Inug rui,
"i]lt]u]ll reduce the subsidv need.”

The rate increase will apply to fu-
ture final rates and will be adjusted
whenever new mail rates are established
to reflect the carrier’s actual Anancial
structure, the Board said.

CAB Member G. Joseph Mmetti con-
curred m granting the increased rate
of return on investment but objected
to the return of 21.35% on equity as
too high. A 16.44% return on equity
would have been “ample for enterprises
which can lool: to the U. S. govern-
ment to make up the difference be-
tween revenues and expenses, including
capital costs.”

Mineth also disagreed with Board

philosophy that the new rate will lead
to less subsidy need for the carriers and
noted that such a self-sufficient status
could be realized onlvy bv increased
trafhc volume needed to cover break-
even requirements.  “Permitting  this
highly protected industry a rate of re-
turn lppr::-prmt{ for a hl_ghh! specula-
tive industry,” he said, “will obviously
increase its need and to that extent
retard its progress towards self sufh-
ciency.”

Release of the Board's order also is
causing some confusion in hnancial cir-
cles, which optimistically began ad-
vising prospective investors to buy local
service airline stocks and bonds on
the strength of CAB’s carlier press an-
nouncement. This optimism was fur-
ther heightened, one investment ana-
lvst said, when CAB Member Alan S.
Bovd publically announced the local
service airlines could expect a new
“class mail rate” plan by Januarv, 1961.
A rate of return using the formula an-
nounced in the CAB press release last
June, coupled with the class mail rate,
made Anancial ventures into local serv-
ice stocks a promising investment, he
sand,

A question which is causing added
confusion among the airlines and in-
vestment houses is whether or not
convertible  subordinated debentures
1ssued by several carmers to hnance new
cquipment, will be considered debt or
cquity by the CAB.

Sources of Financing

In some cases, such as Alleghenv and
Mohawk Airlines, carriers contend they
have followed the Board's stipulations
that all sources of hAnancing be ex-
hausted before applving for Guaranteed
Loans for new equipment. To do this
hoth carriers 1ssued convertible subordi-
nated debentures, thus eliminating a
need for guaranteed loan aid.

Alleghenv has i1ssued 55.5 million 1n
-:!Lhulhm.s and Mohawk $3.5 million.
CAB hgures list debt ratios as 70.76%
for Allegheny and 8§8.158% for Mohawk.
Should the Board decide that deben-
tures must be considered debt for rate-
making purposes instead of equitv as
clanmed by the airlines, Allegheny and
Mohawk, both of which have under-
taken heavy equipment expansion pro-
grams, could possibly realize a rate of
r-iturn considerably  lower than their
presently allowed 0.5%.

Allegheny supports the principle that
debentures, which could eventually be
converted into stock and which have
about the same flotation costs, should
be recognized as equity by the Board
in the same manner that common
stock 1ssues are,
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TWA Delays MEI-'gEr

Trans World Airlines directors de-
ferred consideration of the pl’ﬂpﬂ!ﬂd‘

merger  with Northeast Airlines at a
board meeting last week, and Northeast's
| board agreed to a time extension unhl
Sept. 30 for further consideration,
Action on the TWA fnancing is
pending. Members of the lending group |
are reported to be seeking stronger con-
trol of TWA in the wake of the resigna-
tion of the airline’s president, Charles
5. Thomas—either through the placing
in trust of the controlling stock interest
of Howard Hughes during the life of
the loans or in appointment of a board
member representing the insurance com-
pany participants.

Joint Route Decision
Requested by Western

Washington—Western  Air - Lines
asked the Civil Acronantics Board last
week to  consider the Trans-Pacihic
Route Case, Southern Transcontinental
Service Case and Pacithe Southwoest
Local Service Case together and deaide
them all at once.

The airhne warned that the Board
must decide whether it wants regional
trunklines to continue to operate n
the (et age or ]:u:rmit the entire trunk-
line industry to be “converted into an
uhrrnpr:rh of five or six gigantic trunk-
lines.,” The move fur ::nn*.uhdltlun
represents a growing belief within in-
dustry circles that route adjustments
can no longer be considered on a sce-
tional basis in view of the wide oper-
ating range of turbojet equipment, but
must be handled on an over-all basis.

Western said in its petition that the
Board's decision in the three cases
“could ereate a situation which would
cast a serious doubt on ""rl'il-'r_ah*rn'&-; abnal-
ity to survive the jet age.” added
that unfavorable I':.L-[m‘nm_ndlhmu by
the Board's staff in each of the cases
placcd the airine m a “gigantic
squecze’’ that could deny it access to
lomg-haul jet services while subjecting
it to revenue diversions through multi-
ple competition.

Bricfs in the Southern Transconti-
nental Case were hled last week, and
oral arguments ar¢ scheduled to begin
Sept. 26. Oral arguments in the Trans-
Pacific Route Case will begin sept, 7
Examiners decision in the Pacific South-
west Case is expected late this month,
Western said it was not asking that
oral arguments in the three cases be
held simultaneously,

The airline stated that it was not
“so mvopic or sclf-centered” to request
that its problems be considered to the
exclusion of other carmer.
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Route Awards to Local Airlines
Draw Strong Dissent From Gurney

Washington—Lake Central and North
Central Airlines won  extensive new
routes last week 1o a Civil Aeronauntics
Board decision which drew a strong dis-
sent from Viee Chairman Chan Gurnev.

Gumu s cribicism concentrated en-
tirely upon the votes of Chairman Whit-
ney Gillilland and member G. Joseph
Minctti in gnmtmg new routes to Lake
Central, which the vice chairman con-
tends takes the airline “out of the local
service category and in fact makes it a
regional carmier through the heaviest
|:-ﬂ];l1|].1!l‘:_d part of the United States”
through a series of routes extending
from Chicago, IlL, to Washington, . f’

Gurnev also speculated that the new
mileage awarded to Lake Central in the
Great Lakes Local Service Inveshigation
will require significant subsidy increases
for the carrier, which he pointed out
will be competing dircetly with several
trunklines in the new territory plus en-
tering the existing market areas of Alle-
gheny Airlines and Piedmont Airlines.

Awards to both Lake Central and
North Central were made subject to
CAB's "use it or lose it"” policy. Board
anthorized the new services either in-
definitelv or for five-vear periods as a
means of reducing the number of re-
newal cases normally resulting from the
normal three-vear authorizations.

In hine with this new policy, CAB saud
“mdehmite’” awards were made on the
basis of pressing public need for the
route, even at a high subsidy cost, or
where the necessary subsidy require-
ments would be so far below that of the
average local service route as to on-
courage extension of a temporary author-
1 Ltlml even though its revenues might
prove lower than the airhine |}J:'[J-'|L{'!'L[]
Iive-year awards were made to give the
carriers a better opportunity to develop
traffic potentials on the new routes.

With this vardstick, the Board gave
Lake Central these new routes:

e Detroit, Mich., to Pittsburgh, Pa., via
Toledo, Sanduskv, Cleveland, Akron
Canton and Tmmghhm'ﬂ_ Ohio: Erie.
Pa., to Pittsburgh; and Charleston,
W. Va., to Pittsburgh, via Elkins,
Clarksburg 'I"airmont, Morgantown, and
Wheehng, W. Va,, all for an indchnite
poriad.

e Columbus, Ohio to  Washington,
D). C. and Baltimore, Nd., via Zanes-
ville, Ohio. and Wheeling and Morgan-
town, WW. Va.: Cmcannah, Ohio to
Washington and Baltimore, via Ports-
mouth, Ohio, Parkersburg, W. Va.,
Manetta, Ohio, and Clarksburg/l"air-
mont and Elkins, W. Va.: and Grand
Rapids, Mich.., to Columbus, Ohio, via
Jackson, Mich., and Toledo and Mans-

ficld, Ohio. for a five-vear period.
¢ Columbus to Akron/Canton, Ohio
service also was approved for a five-year
period, along with other new route seg-
ments including Terre Haute, Ind., to
Cincinnati via Bloominglon and Co-
lumbus, Ind,

North Central’s route svstem was ex-
panded to include these new routes:
® Detroit to Cleveland and Sault Sainte
Marie, Mich., to the alternate terminals
of Chicago, Ill., and Detroit, Mich., via
Pellston, Traverse Citv, Manistee/Lud-
mgton, Cadillac/Reed City, Grand
Rapids, Benton Harbor/St. Joseph, Al-
pena, Saginaw/Bay City /Midland, Port
Huron, Flint and Pontiac, Mich., all for
an indehnite term.

e Fiscanaba, Mich. l‘L}":clgm w,/Bay City/
Midland, Mich., via Traverse E]h for a
hve-vear period.

& F'i'll‘il\{.‘gt}ll Mich., to Milwaukee
Wis., and Milwaukee to Chicago. Both
with permanent authonty.

Existing restrictions on  Allegheny
Airhnes’ routes were lifted to allow non-
stop flights between Pittsburgh, Wash-
mgton and Buffalo and between Pitts-
burgh and Huntington, W, Va.

The West Virginia cities of Clarks-
burg, Morgantown, Wheeling, Elkins
and Parkershurg were deleted from the
route systems of Amernican, Capital and
Trans World Airlines. Cluhmgdn Sault
Sainte Marie and Traverse City, Mich,,
and Frie, Pa.. also were deleted from HH.’
Capital svstem by the Board.

Bevond his immediate objections to
the geographic scope of the Board's
awirds to Lake Central, Gurney said he
vvould have certificated Piedmont to
serve the West Virginia cibies and also
would have hmited the route authonza-
tions to three vears. Already estabhished
m West Virgima and with Washington
as an eastern terminal, Piedmont would
require less subsidy to operate the new
routes, he said, on the basis of svstem
results of a break even need to commer-
cial revenue ratio of 0.37 for Piedmont,
compared with 0.63 for Lake Ceneral.

Fxtension of the Lake Central svstem
400 mi. intoe Washington was consid-
cied “completelv unjustified” by Gur-
nev, who contended that the airlhine
should be given time to “digest” other
new routes recently awarded it “with-
out being saddled with more than 1t can
develop with its limited resources.”

The vice chairman also objected to
the five-vear authorizations granted by
CAB. p:nnhug out that i‘hL difference
between a three-vear and five-vear award
is the amount of subsidy needed if the
route fails to meet the standards for
renewal.
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FIRST PICTURE of a modern Russian aireraft in production shows the Tlyushin T1-18 undergoing installation of its Tvchenko AI20 turboprop
is used by Czechoslovak Airlines, MALEV, the Hungarian airline, and by the Red Chinese airline, and has been ordered by the new Ghana
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11-18 Grounded During Crash Probe

Moscow—Soviet Union has grounded
the 1I-15 turboprop transport for in-
watig‘lriml following a crash which
killed 27 passengers dn{! crew members
last month near Kiev (AW Aug 29,
p. 43).

Although no reason has been given
for the grounding, excessive vibration,
first reported by AviaTion WEeEK (AW
Aug. 3. 1939, . 403, has attracted
much attention from western airline
operators who have flown in the air-
cratt. One western observer reported

“pulsing vibration running through
the fuselage everv two and one-half
seconds” during a recent flight between
Baku and Moscow. Aecroflot ofhcals
have told western airline personnel that
the wvibration problem is being cor-
rected.

Meanwhile, the Soviets have made
every effort to substitute other aircraft
tor the 11-15 fleet, particularly on inter-
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national routes, although several I1-18
Hights were necessarily canceled due to
the grounding.

Two Il-14 transports were put in
service on the Moscow-Stockholm route
as replacements for an I1-18 schedule.
Earlv last week, Intourist told booked
passengers that flights to Vienna from
Moscow would be completed, but not
with 1l-18 equipment.

Other cities served by the I1-18 in-
clude Helsinki, Cairo and East Berhn.
The Tu-104 turbojet transport oper-
ating on Aeroflot medium-range routes
does not have the long-range capability
necessary to serve such routes as Mos-
cow-Cairo nonstop, a service the 11-18
has been operating.

srounding of Acroflot’s 11-18 trans-
ports will have a serious impact on the
Soviet carmer's domestic and interna-
tional operations.

Now in mass production, 11-18s have

provided more new seat capacity for
Aeroflot duning the past vear than any
other tvpe of transport used by the

atrline.

By early summer, after heing in regu-
lar service onlv six months, [1-18s were
being operated on 31 Aeroflot routes.
By contrast, twin-jet Tu-104s, which
have been in scheduled service for four
vears, are lown on 39 routes, and the
anrrturhn]nmi} An-10 on 15 routes.

Any adrmission of a serious defect in
the 11-18 would be an up:.-rm]h heavy
blow to Soviet prestige since the craft’s
designers have received one of the
USSR’s top honors—the Lenin Prize
for 1960,

Eurocontrol Accord
Expected in November

Paris—Ratification of a final working
agreement between member nations of
Furocontrol, a new organization sched-
uled to standardize air trafhic control
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T
engines. I1-18 is in production for Aeroflot and
nabional airline (AW Aug. 29, p. 45).

procedures over much of Europe, is
expected at a Brusscls meeting in mid-
November.

Prior to the Brussels meeting, a pre-
liminary diplomatic conference of the
ministries concerned |:rrr1-]nhh will take
place in Paris sometime this month.
On June 9, Eurocontrol members repre-
senting the six common market coun-
tries and the United Kingdom reached
gencral agreement on future procedures
at a meeting in Rome.

On a provisional basis, two major
control zones will be established—in
Paris for central Europe and in Rome
for southern Europe. These are ex-
pected to begin to function by ecarly
1963 but, according to Furocontrol’s
present plans, it w il require about five
vears after final agreement is signed for
the system to become fully {.-rmetnL

For the transition pL'Ilm;l of about
one vear, ]w:idqlmrrcrh of the organiza-
tion will remain in Paris. Later, Jt will
be transterred to Brussels on a per-
manent basis,
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A. V. Roe to Begin Detailed Study
Of T'win-Fan Short-Haul Avro 771

London— - Roe, Ltd., will begin
a detailed lili.."'-.:lf"]] ~ﬁtmh of the Avro 77
twin-turbofan, short range transport,
following a favorable assessment of &
worldwide market survey (AW Mar, 14,
p- 1/).

The aircraft will be powered by two
Bristol-Siddeley BS.75 turbofan engines
believed to have a f.m ratio as hwh as
1.8 to 1. An alternative version pow-
ered by two Rolls-Rovee RB.165 turbo-
fan engines of considerablv lower fan
ratio has been dropped.

The Avro decision to proceed with
the transport means that Britain's two
newly formed airframe groups now may
meet head-on in a new held—that of
the short-range jet.

Contestant from the British Aircraft
Corp. 15 the ex-Hunting P.107 project,
dating to 1957, which has been spruced
up by BAC and widely canvassed to
airlines. A decision on the P.107 by
Vickers 15 expected this month (AW
Aug. 1, p. 40). Both aircraft mount
the same engines in the smme place at
the rear of the fusclage.

The timing of the Avro announce-
ment could be significant in view of the
military requirement for a short range
jet replacement for the Vickers Varsity
communications and crew training air-
craft. The government has made it
clear to the two companies that it will
replace this aircraft only with one that
15 commercially available, and will not
issuc a special specification.  Any sup-
port from the government therefore is
not expected until one of the COMmpanies
has clearlv indicated its intention of
large scale civil production,

New detalls released by Avro show
that the Avro 771 will gross 52,000 Ib.
Crmise performance data (ISA condi-
tions) includes a design cruise speed of
570 mph. (Mach 0.82) at 25,000 ft.

Pavload of the Avro 771 is 12,000 Ib.
Its capacity fuel load of 16,000 b, gives
the aircraft a full load range of 500
naut. mi. and a maximum range of 1,700
naut. mi.

A choice of intenor lavouts is avail-
able, ranging from a 42Z-scat, 36-n.
pitch arnngement to a 60-seat economy
class configuration with seats at 32 in,
pitch.

The basic aircraft offered to operators
will include air conditioning, pressuriza-
tion and refrigeration systems, airframe
and engine anti-icing, Smith’s fAlight and
control systemns, pressure refueling, wa-
ter injection, thrust reversers and com-
prehensive radio and navigational equip-
ment. The engine weight for a fan ratio
of 1.7 is listed at 1,500 1b., giving the
engine i thrust to weight ratio of 5:1.

F'uel consumption at cruise altitude is
shown to varv over a wide load range
from 0.76 to 0.82 1b. per Ib. thrust per
hour at maximum cruise. Holding at
Mach 0.35 at 5,000 ft., the specific fucl
consumption drops to 0.63 1b. per
pound thrust per hour.

The BS.75 is the outcome of the en-
gime maker's market survey which
showed the need for a major aircraft
replacement in two size categories, one
grossing between 40,000 and 50,000 1b.
and the other between 70,000 and 90.-
D00 1h. Based on takeoff wing loading,
approach speed and landing- to-takeoff
weight ratios, the Bristol caleulations
showed that the optimum ducted fan
engine size to suit both categories was
11 th 6,000 to S,000 lb. region, the
smaller aircraft being powered bv two
units and the larger aircraft by four.

The BS.75 15 IIL'ILU.L-EI to have a fan
flow of 200 1b. per second and a high
pressure flow of 45 1b. per second.

Avro 771 has a wing span of 77.5 tt.
a length of 80 ft. and it stands "-I- ft.
high. Wing arca is 8500 sq. ft., aspect
ratio /.5 and sweepback is 30 riLg-
Thickness chord ratio varies from 11 to
9% . The wing has 70% leading edge
lats with the fi aps spanning 64% and
with 30% wing chord,

Contingency Rating
For Helicopter Turbines

Washington—Chances appeared strong
late last week that industry and the
Federal Aviation Agency will reach full
agreement on a conbingency rating for
commercial helicopter turbine engines.

General Electric Co. has made a pro-
posal for its T58 turbine engine, and
Aerospace Industries Assn. has sent a
letter to FAA supporting the proposal
which is expected to produce an agree-
ment. In the past, FAA has balked
against setting a contingency rating

because, it charged, manufacturers were
'I“I'-'Ih‘]ﬂ to reach 4ny “gIEEl“E"t '-I'I'I'Iﬂl'lg
themselves,

Certification of the T58 now calls
for takeoff power of 1,250 eshp. for a
maximum of 21 min. and civil maximum
horsepower rating of 1,050, GE wants
to increase maximum horsepower  rat-
ing limits to one half hour, thus per-
mitting a multi-engine helicopter with
an engine out en route to continue the
flight to a safe landing,

With this contingency rating, an all-
weather civil operation at maximum gross

weight would be permitted. With the
24 min, limit, gross weight must be
reduced for all-weather operations.
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UNITED baggage containers are unloaded from arriving DC-8 by self-contained aircraft system (left), carted to central baggage room (center).

New Concept in Terminals: Part II

Machinery Speeds Baggage

By Glenn Garrison

New York — Plane-level passenger
boarding, mechanization of baggage
handling and some elimination of ramp
service  vehicles are kev  innovations
of Idlewild's decentralized passenger
terminal (AW Aug, 22, p. 30).

Four airlines are now operating from
their own buildings in the 5150 million
complex, with three additional terminals
scheduled to complete the facility,

AMERICAN Airlines containers are removed from Boeing 707-120 by external hoist (left) and towed to the baggage claim area in the new

Amcencan, Fastern, Pan American and
United now have ’rhur own terminals,
0l Ainanced by the Port of New York
\uthority under long-term lease, with
airlines letting their own contracts for
design and construction. All have in-
corporated one or more of the new
features to some degree at their indivi-
aual sites,

In addition to the existing Interna-
tional Arrivals Building and its foreign-
Hag wing buildings, a Trans World Air-

at Idlewild

lines terminal, a Northwest terminal.
and a common terminal for remaining
carniers will complete the basic plan of
[dlewild’s passenger area.

Proposed airline mergers may make
their mark on the fnal setup, for
cxample:

o T'WA’'s new terminal, now under con-
struchon and expected to open next
vear, will have to provide space for the
Northeast Airlines operation if it be-
comes part of TWA through a merger

-
| B

now being studied (AW May 23,
p. 348).

® Northwest may seek another partici-
pant in 1ts terminal to replace Northeast
if the merger goes through., Under pre-
VIOWS ]111115 Northeast and Braniff were
to share in the Northwest facility.

e United's terminal will have to prov 1de
for the Capital Airlines operations if
United absorbs Capital in a merger now
being discussed. United Air Lines now
has a subtenant., Delta Airlines, in its
terminal,

® Consolidated terminal, planned for
Port Authority construction, will have
one less prospective tenant if the merger
takes place. Capital now has space in
the old temporary terminal which will

be replaced by the consolidated “union
terminal.”

In the existing terminals, some car-
ricrs have equipped their aircraft gates
with built-in facilities such as external
power, cutting down the clutter of ramp
service  vehicles.  The four airline
terminals also are equipped for under-
ground hvdrant tueling, if fuel delivered
by this method to the terminals becomes
available. The International Arrivals
Building ramp can be adapted to under-
ground fueling by removal of a strip of
blacktop, as ﬂppmu:i to full-stress con-
crete ramp, which rings the fingers of
the building.

[f and when negotiations between the
Port Authornty and the airlines are com-

M - - o

Bags are moved by conveyor belt to the claim counter, where they are distributed by antomatic moving car (right).

pleted for the underground svstem, it
will probably consist of a satellite fuel
storage point from which the terminals
will be supplied. To supply the satellite
area, underground pipelines probably
will run about 8,000 ft, from the present
tank farm, where fuel is brought to the
airport by barge, to the satellite storage
arca. Cost of the project is expected to
be reduced by the satellite arrangement.
[Fuel can be pumped at low speed to the
satellite area, then at the needed high
speed and more expensive rate into the
actual aircraft fueling lines.

Airline operations at the existing
terminals vary in some degree according
to the needs and preferences of each.
Here is the breakdown, in order of the

terminal (right). Bags are unloaded from containers and placed on the self-claim counter at ground floor level.
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Tailored for Profits. The Fairchild F-27 is the propjet with airline profits built
in. It operates economically and profitably even with a moderate payload. With this
hit a new low, while maintenance is minimum and
the Fairchild F-27, propjet with the Golden Touch.
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aircraft, seat mile costs
A-B-C simple. This is

FAIRCHILD ENGINE & AIRPLANE CORPORATION « HAGERSTOWN, MARYLAND

Serving these progressive airlfnes:
AREA / AVENSA * ALNMa EONANTA NORTHERN CONSOLIDATED / OZARK / PACIFIC / PIEDMONT / QUEBECAIR / TRANS mar de CORTES / WEST COAST / WIEN

oficial opening of the air terminals:

Fastern Air Lines openced its S22 mil-
lion terminal last October. It averages
about 6,000 passengers a dav through
the building, with perhaps 4,000 visi-
tors. Bigzest of the unit terminals, it
contains 361,280 sq. ft. of floor space.
Boarding and deplaning presently are
strictly conventional: by passenger stair
out mn the open, Covered bridges could
be added later if Eastern decides to go
i for them, but no decision has been
made. Eastern 15 waiting to see how
the other airhnes’ svstems work out.

['he terminal is a split-level operation,
with seeond-floor, under-roof lanes for
arriving ground trafhe. Baggage mech-
amization consists of convevor belts
from driveway and ticket counters to
the lower-level baggage room, respec-
tively, for the baggage of departing
passengers who have and have not pre-
checked their baggage. From the bag-
gage room to the plane, and from the
plane back to the claim counter, the
flow of bageage is strictly the old bag-
on-a-cart svstem, without containeriza-
Hon.

There are 16 aircraft gates divided
equally between two 350-ft-long sec-
ond-foor fingers, each finger containing
one waiting room. Deplaning passengers
go up a ramp to the second floor and
down another to ground floor level for
baggage claim and outgoing transporta-
tion.

Jet Start

Fastern's et ground support facili-
ties are not as vet built-in. Jet start is
accomplished by turbine truck., No
towing in or out 15 necessary.

IFlight information is well displayed
m the Eastern terminal by means of
25 ft, x 6% ft. lighted boards, seven of
which are located in the main lobby
and clsewhere. Information is posted
clectronically by a coordinator in a
tower above the terminal. The coordina-
tor also controls ramp activity and
makes flight announcements,

These big information boards were
burning up bulbs at the rate of several
hundred a weck during early operation,
requiring the services of two men four
hours a day to make replacements. Re-
duction of power, however, has almost
eliminated this bug.

Part of Eastern's terminal is occupied
by a subtenant, local service carrier Mo-
hawk Arrlines. In addition to a hand-
some “Faleon Room™ restaurant over-
looking the held side, the building
houses a number of concessions.

United Air Lines' new $14% million
facility, officially opened last May after
limited use since last September, con-
tains some of the most elaborate equip-
ment in the airport terminals. Boarding
and baggage handling systems are highly
mechanized, with two enclosed passen-
ger “Jetways’” rolling out to serve each
jet flight. These fully-enclosed passage-
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CHECK-IN area is near passenger entrance of new Pan American terminal (above). Bags
are conveyed by belt from counters to lower level, loaded into portable bins.
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LOBBY of American Airlines terminal (above) is at second-story level. Ticket counters

extend along glass wall separating lobby from ramp. Below, express ba
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gage check-in counter

in United Air Lines terminal features automatic computing of excess baggage charges, bins

of tags tor self-tagging by passengers.
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TELEVISION-
SYSTEM ONE STEP FROM SPACE...

DRONE RECONNAISSANCE

One of many Hallamore “firsts” in television and space communications, this airborne TV system, operational for

one year, 18 the forerunner of those soon to be reporting from space. Its ground
orthicon television camera scans vast areas from its winged platform far above

controlled, Hallamore image
potential target areas. Eye

of the complete air-to-ground system, the camera reports with unusual clarity under the most difficult circum-

stances of distance, platform speed, and light. Unit affords 600 line resnlutmn
tering that can stop pictures at Mach 4 with automatic scene brightness e
Hallamore mobile receiving and control station are an instrumentation camera that
graphie record at the rate of one television frame 6 times per second and a film
film, ready for viewing in projection viewer or stereoscopic binoculars in 60 |
engineers attack your requirement for “TV Systems Skv-High!" Write Hallamore |
No. Brookhurst St., Anaheim, California.

HALLAMORE Electronics Division of The SlEGLER e

1

ENGINEERS...FOR IDEAL WORKING CONDITIONS WITH A DYNAMIC, CREATIVE ORGANIZATION, SEND RESUME TO CHIEF ENGINEER,

and electronic-pulse shut-
compensation. Integral in the
provides a permanent photo-
processor that develops the
seconds. Let our experienced
Airborne TV Systems, T14

CORPORATION

ways, controlled by an operator at a
panel in the cab, telescope out from
the terminal, swing left and right, tilt
up and down.

United has installed nine Jetways at
[dlewild, providing six jet gates and
a piston gate (one Jetway i1s used with
Douglas DC-7 flights). Plans call for
adding four more of the devices for a
seven-jet-gate  total. The airline also
has installed Jetways at San Francisco
(AW Aug. 15, p. 47), and expects them
to 2o in at Los "mg:_"lu and Scattle.

The airline told Aviarion WEEK
that “upward of 5900,000" will be
spent in buying and installing the de-
vices at Idlewild, They are “made to
United’s functional requirements and
spectheations by the PI Steel Corp. of
L.os Angeles.

There have been some problems in
breaking in the Jetway operation, in-
cluding one case where an aircraft was
dam: wul while positioning the Jetway.
The .m{mft had to he pulled out of
service for repairs.

A network of baggage convevor belts,
the longest 350 ft., serves a central bag-
eage room 1n United's terminal at |£”L—
wild.

The longest belt tunnels are under
the sidewalk where limousines are un-
loaded, and makes its subterranean way
to the central room, where it comes up
again, bringing bags to be loaded into
containers and towed out to the ramp.

Other incoming lines feed away from
check-in positions and merge into one
belt which travels alongside the “limon-
sine belt” to the baggage room. Bag-
gage of mcoming passengers goes by
cart from plane to baggage room and
onto another belt which takes it to the
claim counter.

As the first bag off an incoming flight
cmerges into the claim area, 1t passes an

clectric eve, starting in motion a car
which travels slowly up and down the
length of the counter. The incoming
h:frrra":. belt feeds bags to the car,
which has its own belt system. Bags
climb up on the car, turn 90 deg., and
spill onto the self-claim counter, [f
the svstem i1s working perfectly, bags are
automatically ap.ur.r.'] along the counter
as the car moves back and forth,

T'his complicated baggage svstem, cer-
tainly the boldest innovation of its
kind at [dlewild, cost United more
than 5160,000, according to the airline.
Similar systems are in operation at Los
Angeles and San Francisco.

There have been unavoidable bugs
in connection with the svstem. Baggage
has been chewed by conveyor h{lt rnll
ers, and frequent checking 15 necessary
within the bowels of the system to lo-
cate bags which often fall off on turns.

The hl'—"":'dgf. containers used with
United's DC-8s are raised and lowered
by a system within the aircraft itself,
requiring no external hoist.
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Passenger entrance and exit from the
street side of United's terminal are both
at ground floor level. Incoming passen-
gers check in downstairs, then escalate
to the second level, where lounges, con-
cessions, observation deck and gates are
located. Jet passengers are segregated
by class in separate boarding lounges in
the finger, and enter their aircraft
through separate Jetways to each door.

An unusual feature nf United’s check-
in facilities 15 the “express baggage
check-in™ counter used at peak periods.
Baggage scale 15 linked to a computer
which figures any excess weight charge,
The passenger is given his charge slip
immediately, and the bag proceeds into
the convevor belt system to the baggage
room, The charge is paid a few feet
away at another agent lecation. This
installation also includes tags for the
passenger to tag his own baggage if he
desires.

United says the average time through
this express check-in is 1 min.

Bt e -

Fhght information presently 15 pro-
vided by closed-circuit television units
scattered throughout the terminal, but
United plans to supplement these with
a big lighted board in the ground Aoor
space.

United starts its DC-8s with turbine
trucks and aircraft are taxied in and
out. All servicing 15 with external ramp
vehicles.

Delta Air Lines has moved all its
flights to the United terminal, where
Delta 1s now a subtenant, which uses
one of the two fngers. This hnger 15
still under construction and Delta uses
passenger stairs and a roped-in open-ur
walkway along the edge of the ramp to
the terminal. When the finger 1s com-
pleted in a couple of months, Delta will
have four gates; now it has two. Plans
include installation of passageways sim-
ilar to American’s, with single-door load-
ing from lounges in the ﬁnge Delta
taxis its DC-8s and Convair 8580s into
the terminal and pushes them out by

e Y R

BAGGAGE is unloaded by hand fmm Eastern DC-8 at Idlewild (above), carted to 51:][ claim
counter on ground level of new Eastern terminal building (below).
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tug. Starting 15 with turbine trucks.

Amencan Airlines now handles about
3,000 passengers a day i its 514 million
facility which upulul for business last
IF'ebruary. A major feature is the cov-
cred telescoping  passenger  walkways
which connect departure lounges with
et doors. There are four dL}]Il[ltTL
lounges and gates in each of the build-
m"a Ewo ﬁug:_rt- plna two gates with-
out lounges in ¢ach finger. Each finger
could be extended to m::lutIL an Jddl—
tional two or three lounges and gates.
Jets are nosed up close to the terminal
under their own power, pushed out
backward by tugs for departure.

[Mirst-class and coach passengers are
not segregated in the lounges, but are
boarded separately through the forward
door of the jets. Rear {]m}r'-'. arc not
used.

Propeller flights are boarded by con-
ventional passenger stairs from the gates
without lounges.

Jets are started at the gates by means
of aircraft-carmed start bottles or tur-
bine-starter trucks. The jet gates pro-
vide buwltin external power cables,
climmating ramp vehicles for this pur-
pose.

Baggage 1s carried on the Boeing 707-
120 jets in contaminers loaded and un-
loaded from the plane by external
hoists. The containers, one to a cart,
are towed in tramm from the aircraft to
the ground-level claim area, where bags
are unloaded and set on the self-claim
counter,

Flow of departing passengers from
taxis, cars and coaches moves mmto the
terminal at second floor level to ticket
connters along the glass-walled ramp
side of the lobby. Flight information 1s
posted on a single board behind an in-
formation counter in the lobbv. Pas-
sengers move night or left from the
lobby to their gates in the hngers at
either end.

Arriving passengers descend from the
lobby via escalator to the ground Hoor,
claim baggage and exit to ground trans-
portation on that level.

Concessions in American’'s termunal
are confined to eating and drinking
facilities and a newsstand-shop in the
lobby, The restaurant, a Sky Chef
facility, looks out on a relatively unat-
tractive vista: a closeup of the ramp side
of a gate.

One of the problems American has

solved in its terminal operation was
failure of an I-beam on its jet bridges,
causing the end of the bridge to fall
mnto a Hdgglﬂg PﬂSl[lﬂl’l No F.].S"'il:ﬂg{."['.‘i
were aboard during any of the incidents
of this nature. All bridges have been
reworked to correct this pmhl-:.m

Another shakedown 1ncident 1n
American’s operation occurred when
the tail of a jet broke a lobby window
and poked through into the ticket
counter area, This was caused by
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faulty procedure in backing the plane
out with a tug.

American will soon have a promotion-
allv desirable subtenant in New York
Airways, scheduled to move its Idle-
wild operation to an Amerncan gate in
the near future.  The helicopter carrier
now uses the temporary terminal.

Pan American’s almost circular ter-
minal with overhanging concrete roof
15 considered by many observers the
most original design on the airport from
a functional standpoint, and certainly a
top contender for esthetic honors.
Smallest of the terminals, it was put
into operation May 24

Jet aircraft are hmunht under the
roof to their loading gat{-h separated
from passengers inside the terminal
by the glass walls. One effect of this
arrangement is an immediate feeling of
intimacy between the passenger and his
flight. Pan Amecrican dramatizes this
with lighting effects during night depar-
tures. When 3 flight is called, the pro-
cedure is to fade the lights at the gate
position from white to red, and thnm'
spothights from the roof onto the air-
craft and boarding bridgc.

PanAm boards 1ts jet passengers via
an unenclosed “airbridge”™ device, using
the forward aircraft door onlv. The
bridge is powered for movement later-
ally and the loading platform at 1ts onter
end can be raised and lowered. Piston
departures are handled with passenger
stairs, with passengers descending to
ramp level.

Gate Positions

Jets are bronght in under the roof
under power, towed out and started be-
vond the covered arca. Gate posihons
are  equipped  with  built-in - external
power, and facilities for built-in air con-
ditioning service have been installed
but are not in use.

An important limitation of Pan
American’s terminal design is the rela-
tivelv few gates that it provides. There
arc now six positions under the roof,
and that 15 the maximum, Two addi-
tional gates are located at the back end
of the ti.-rmm.ﬂ that i1s, the held side—
but these are not under the roof. Onlv
expansion possible 15 in this dircction,
and perhaps two additional unprotected
gates could be installed. Such gates
would be extraneous to the basic r:iri:u-
lar design of the terminal.

The Pan American building, there-
fore, would be unsuitable for an airline
with high-frequency operation requiring
more gm_ positions. Pan American’s
requirements are different, All arriving
flights except those from Nassau and
Puerto Rico are handled at the Inter-

national Arrivals Building, where Cus-
toms, Health and Immigration facilitics
are located, thus taking a big part of

the load off the PanAm terminal,
Generally, Pan Amernican’s jets arc

taken to the hangar for servicing after
arrival, but for fast turnaround, servic-
ing 1s sometimes done at the Interna-
tional Arrivals Building gate or out on
a hardstand near the terminal.

PanAm’s shakedown problems with
its loading bridge included some chew-
ing up of the ramp by movement of
the bridge through its lateral arc. This
was rectified with metal tracks.

Baggage of departing passengers in
the PanAm terminal goes into a belt
system which takes it to a lower-level
baggage room, where it is sorted by
flight and loaded onto metal bins. The
bins are forklifted to the arcraft and
the bagzage is loaded by hand. Arriving
baggage is put in the bins and moved
by fork-lift to the ground-level claim
arca, where the bins are set on a con-
vevor and propelled along the claim
counter,  Passengers take their bags
from the bins and the empty bins are
mechanically raised to the ramp for
collection.

Deplaned passengers reach the strect
at ground level in the PanAm ter-
minal, which 15 a split-level operation
with arriving ground trafhic at Hw SCC-
ond level. The overhanging oo’ covers
both levels of street traffic.,

Pan American has experienced some
problems and banged bags with its
baggage belt system, too, and has made
modifications. A basic problem to be
solved in these systems is the vanetv of
bags the belt must accommodate.

Flight information in PanAm’s ter-
minal is provided by a lighted board in
the lobby., A similar board is located
in the dispatch ofhee, and plans are to
link the reservations office in Long
[sland City and the East Side Airlines
Terminal in Manhattan with additional
units.

Pan American averages about 1,500
departing and 500 arriving passengers a
day through its new terminal.

Trans World’s new building, subject
of considerable comment in the design
stage because of its striking “bird in
flight’” shape, will include two “islands™
or “‘ramp E:msu at the ends of short
fingers extending from the central
building. Each island will accommo-
date seven aircraft ranged around its
seven sides, and passengers will board
by telescoping covered walkways leading
from the island’s lounges.

Until this building opens next wvear,
TWA is handling passengers at a new
$300,000 facility it has bumlt to serve
temporarily. Opened last month_ this
interim terminal is used exclusively by
TWA but adjoins the common-use
temporary terminal still used by Branift
Capital, Northeast, Northwest, Trans-
Canada, and Trans Caribbean. New
York Airways helicopter services also
operate from this area, although they
shortly will be moved to American’s

terminal.
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RAF V-hombers fly 10 miles a minute, 10 miles up, for 10 hours . .. RAF round-the-clock defence intercepts aircraft hundreds of miles out, far up into the stratosphere . . .

RAF Transport Command provides 5,000-mile range—20-ton payload capacity . ..

...AND BRISTOL SIDDELEY

Bristol Siddeley Engines Limited, one of the largest manufacturers of aero-engines in the
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world, supply flight power for a large proportion of the aircraft and missiles of the Royal Air FLIGHT POWER NEEDS
Force. The most potent part of the RAF’s strategic V-bomber fleet, the bulk of its round-the- THE BIG PRODUCER

clock defence, the majority of its transport aireraft and all its new primary and advanced jet

: . . BRISTOL SIDDELEY ENGINES LIMITED
trainers are powered by Bristol Siddeley.

BRISTOL AERO-INDUSTRIES LIMITED, 200 International Aviation Building, Montreal 3, Canada, Tel: University G-5471,
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AIRLINE OBSERVER

» Triple-turbine engine layvout for helicopters continues to interest sched-
uled commercial operators, but economies are still prohibitive, New York
Airways visualizes a one-to-cight climbout gradient with one engine out
in a triple-turbine lavout as against a one-to-twenty gradient in a twin-engine
configuration. Vertol has studied four-turbine configurations as well as
three, but found the economic problems still remained—extra initial engine
cost, accessory duplication and pavlead reduction.

» Draft version of Federal Aviation Agency's state-of-the-art report on steep
eradient aircraft has gone ont to industry for comment. Report is part of
IFAA’s Project Hummingbird, a technological and cconomic study of the
civil future of V/STOL aircratt.

» Northwest Airlines is citing concern over the Lockheed Electra modifica-
tion program as a major reason for not taking delivery on eight more of the
turboprop aircraft. President Donald Nyrop reports that he considers Lock-
heed Aircraft Corp.’s current modification program “optimistic” and that
the manufacturer has so far failed to meet Northwest contract specifications
for speed and other performance factors. A decision on accepting the cight
ilir::mft remaining of the 17 Electras ordered will be made in the near future,
1e said.

» International Brotherhood of Teamsters is relving on intemal friction
among airline labor groups to gain an eventual foothold in the industry.
Small groups of ground personnel of Pan American and Trans World Air-
lines already belong to the Teamsters, and the union now has petitioned
the National Mediation Board to hold an election to represent all of the
ground personnel at National Airlines. In addition, Eastern Air Line pilots
at Miami recently discnssed, but tabled, a motion to encourage the Air Line
Pilots Assn., to form an alliance with the Teamsters.

> Number of Hights serving the North Atlantic dropped 6.7% during
the second quarter of 1960 compared with the same period last vear, but
because of larger turbojet aircraft and increased emphasis of economy class,
trathc for the period showed a 26.8% increase. Economv class accounted
for 80.9% of the total passengers carmed, Load factor on eastbound fights
for all scheduled carriers totaled 90.4% in June, while westhound flights
flew at little more than 50% capacitv. Load factors for all flights during
the second quarter reached 70.9%, an increase of 3.4 points over the same
period last year.

> Watch for a Hughes Aircraft Co. proposal to Lockheed Aircraft Corp.
that the two companies jointly finance the development of an automatic
simulator for installation in a Lockheed JetStar to simulate the dyvnamic
response of a heavy jet transport for pilots. Federal Aviation Agency
turned down Hughes' request for support on grounds that funds are not
available and that the original proposal did not cover crew training. Hughes
plan now calls for modifying the cockpit for procedure as well as flight train-
ing. Airline interest in the simulator pending FAA certification indicates
to Hughes that a market exists for 30 such svstems.

» New microwave beacon guidance svstem for final approach and flare-out
use will be tested later this vear by British as an alternative to the buried
leader cables now used to give precision azimuth guidance before touchdown.
Microwave beacon, being developed by Elliott Brothers, Ltd.. of London, will
operate in the “Q"-band (36-46 kmec.) and provide two overlapping beams,
one modulated at 1,000 cps., the other at 2,000 cps., not unlike present
lower-frequency ILS localizer. Real estate required for buried leader cable
installation is one major objection to the British all-weather landing svstem.

» Russia has started a network of helicopter lines in the Far East as part of
its program to have about 7,500 mi. of such routes operating by the end
of 1960, New links were established recently in the Vladivostok and
Nikolaevsk-on-Amur areas to serve health resorts that are difficult to reach

by surface transportation. Ten helicopter routes will be inaugurated by
Acroflot’s Far East Administration this year,

SHORTLINES

» British Overseas Airwavs Corp. plans
to inaugurate Boeing 707-420 turbojet
service from New York to Nassau and
Jamaica Sept. 24, The Rolls-Rovee-
powered transports will operate on a
weckly basis in addition to BOAC's daily
Bristol Britannia turboprop flights. The
707 Rights are scheduled for 2 hr. 35
min. to Nassau and 3 hr. 30 nun. to
Jamaica.

» Federal Aviation Agency will study
the use of parallel runwavs for simultane-
cus, independent operations at Chi-
cago's (O'Hare Intermational Airport.
FAA hopes to be able to determine
safetv factors and procedures for par-
allel runway use by next January.

P Federal Aviation Agency has revised
its pilot medical forms to eliminate the
requirement that all airmen applicants
for medical certificates automatically
sign an authorization permitting FAA
to obtamn additional medical records
from personal phvsicians. Blanket ap-
plication of the rule has been changed
to require such background information
only when specifhicallv requested by the
agency. The revision applies only to
airline and commercial pilots. Private
and student pilots have been required
to complv with FAA request since 1956.

» Hawaiian Airlines will begin a one-
vear airhift between California and the
Marshall Islands on Oct. 1 under a
51.1 million contract with the Western
Electric Company, Inc. Contract cov-
crs the movement of personnel and
equipment for the Armv's Nike Zeus

test facilities currentlv being constructed
on Kwajalein Island.

» Northeast Airlines has reported a net
profit of %259,000 during June, com-
pared with a net loss of 5545000 for
the same period last vear. Svstem load
factor for the month reached 62.02%,
an 18 month high.

® Pan American World Airways mav get
mto the hotel business in  Ireland
through Irish Intercontinental Hotels,
Ltd., a company formed by Irish Air-
lines, Gresham Hotel Co., Ltd.. and
[ntercontinental Hotels Corp.. a Pan
American  subsidiarv. New company
will make preliminary survevs of the
possibility of building hotels in Dublin,
Cork and Limerick.

> Pan American Grace Airways had a
129 increase in its air cargo operations
during the first six months of 1960,
Cargo trafhic totaled 3,226,000 ton
miles, and Panagra said the gain re-
flects an increasing demand for heavy
machinery and oil drilling equipment.
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SONIC VIBRATION PROBLEMS ON

DC-8 SOLVED BY BLIND BOLTS

Above photo shows portable electric-hydroulic Power Unit
(3000 psi mox....110 v. source) actuating hond held Gun
to drive 1200 Blind Bolts in each Ejector and Thrust Brake.
Air-Hydraulic Power Units are sofely used in flight ramp
areas for repairs on fueled oircroft. Hond instollotion

ioals aore also availoble.

EXPFANDER
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High strength Blind Balt sizes include
5/32 thru 1/2 diameters. Blind Nut
{Sleeve and Exponder only) config-
urations range from 4-40 thru 3/8-24
thread sizes.

Blind Bolts were finally selected by Douglas DC-8 engineers for
use in the Sound Suppressors. Exhaustive tests of various blind
fasteners determined that Blind Bolts in temperature areas could
best resist overall sound pressure levels reaching 150 decibels!

In this unusual application, the remarkable ability to the Blind
Bolt to resist sonic vibrations stems from several of its inherent
design features...the mvin locking technique, combining the oval
lock of the Expander to grip the thread of the Core Bolt and the
wedge lock between the Expander and Sleeve end...the hole fill-
ing ability, resulting from the expansion of the Sleeve shank during
the installation pull-up of the Expander into the Sleeve end...and
lastly, the excellent fatigue resistance, gained from the high tensile
preload imposed by the Core Bolt and from the cushioning effect
of composite fastener materials.

Because the coeflicient of expansion must remain the same to pre-
vent loss of fastener preload, the compatability of structural ma-
terials at high temperatures is essential. Inside the stainless steel
Ejector where exhaust gases reach 900°F., A-286 stainless steel
Blind Bolts are used. On the outside where structural temperatures
reach 300°F., Type 431 stainless steel Blind Bolts are used.

From the shop viewpoint, Blind Bolts are installed rapidly and
quietly. Hole preparation is simple, no reaming is required. Only
Blind Bolts offer a choice of gun driving tools designed for repairs
or modifications in difficult or tightly congested structural areas,
If sonic vibration is your [astener pmlf-lgm...Eﬂnsidi:r Blind Bolts.
Write for brochure.

Ai-sﬁearm”m,“

2600 WEST 247th STREET. TORRANCE = CALIFORNIA
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One of two Minuteman launch silos at Cape Canaveral is in foreground, with blockhouse at left center and service tower at far right,

Inibial construction of Minnteman nter-
continental ballistic missile launch site at
Cape Canaveral, Fla., has been completed
at a cost of 87 million. Site consists of two

T .- W ' e _ . 1' blockhouses, two “flat” launching pads and
g - - ¥ - : service towers, two {]“-H,-EIL‘L‘F I[..E"I-I .":ﬂ.!l“i
Transporter-erector for Minuteman intercontinental ballistic missile will be used to move the weapon from the assembly and recycle and Ffacilities for assembly, storage, inspec-
facility to underground silo sites. Unit also will be vsed to load Minuteman into transport aircraft for airlift to the sites, tion and maintenance. First flicht will be

made after mstallation of technical equin-

Minuteman Launch Site Nears Completion at Cape o

will test all threestages but will not be
made from the silo. Boeing Airplane Co,
has completed some 3,800 cold-flow experi-
ments on 1/20th and 1/30th seale models.
utilizing supercooled compressed nitrogen
gas in a small wind tunnel. Test muodel also
has been used in about 40 acoustic tests to
measure the noise level in the silo. General
configuration of Cape Canaveral site s ' A : T - T
shown at lower left; at lower nght. Ma).  Blockhouse for Minuteman control is 29 ft. high and is part of $7 million flight test facility
Gen, O. J. Ritland, BMD commander, and ¢ Cape Canaveral. First Minuteman laonch is set for December, Launch control 15 on
Col. Phillips inspect a test console. first Aloor level; second level has a ready room, evaluation room, power supply center.
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Mockup of Minuteman TCBM launch silo is inspected at Boeing Airplane Co. by (from left) Col. James H. Foster, Ballistic Missile H":El]l"ll -STSTEH SUPPORT
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LOCKHEED X-7 test vchicle, loaded on ground handling vehicle, is fitted with rocket booster. Vehicle has gained ramjet engine data

at speeds as high as Mach 4.31 and altitudes up to 106,000 ft.

Program included 26 test vehicles.

X-7 Program Builds Ramjet Test Data

-~ . ;
=N f“'—i_'- :
-I"".. ] ;

h.ra . _3'

LOCKHEED X-7A-3 undergoes systems checkout at company’s Van Nuys, Calif., facility.
Note exceptionally rugged steel structure which permitted average of five flights per vehicle
and up to 12 flights for a single craft.

28

By William 8. Reed

Van Nuys, Calif.—Ramjet engine test-
ing in high speed, |||g|1 altitude flight by
the Lockheed X-7 test vehicle has
gained data at speeds as high as Mach

1.31, altitudes to 106,000 ft. and skin

temperatures to 700F,

The entire program was conducted
with the expenditure of 26 vehieles
which made a total of 150 flights at
Holloman AFB, N. M. Although Lock-
heed  Missiles and  Space  Division,
builder of the X-7, feels areas of interest
still exist for the vehicle, the program
ended with the Julv 20 flight,

During the mine-vear program, pri-
mary emphasis was directed at explor-
ing performance and operating limita-
tions of variously configured Marquardt
ramjets. Lockheed's participation con-
sisted of providing a platform r:qnhh.
of putting the engine in the air at ;
specific altitude and speed.  Prine tn
concern was to establish the envelope in
which ignition would occur in the ram-
jet engine, since combinations of shock
wive posttion and dvnamic pressure
must be met for proper starting.

Lockheed developed an unusual re-
covery method for the X-7 to ensure
that the engine retumed intact from
each flight. Final form of recoverv de-
cided on was a fivesstage parachute svs-
tem consisting of a Iur'h speed T.]TI':"

AVIATION WEEK, September 5, 1960

-I
. : !
| |- ; 'i é FAINING CAME®A 4 . gt rik
| ra Fa s [ a " " Fa : .
N L W3 L W 20 EmEs D Q0 i 34 00 W0 80 T
- e, = —

e e e ————— -—
F1 AT OO
-‘M
. |
1 Fi 309 00
ey MAC T4
| ¥
a8 Al |
! i
A R SR o e, e e e 4 L Sy ..Tr{ﬂ
T 1 L r .._.' i -
h r’_'.‘-' ; — '. I == | . . — T : — i
' i ' 14 34 - B, S e —F
| 2 il "Ir aa \"‘\
X | ] |
’: L O 1
TX o0 || waz ms0 ! --Lu.'*- e
[ ]
| | -.I N -
i ' I i
: _— A= |
| . |
Lt |
E i | [- 80 FO -
gae —— LQAL - POWER RUFRLY i w04 09 o
~—TILENETIN CommomE nil |
AUTOPILOT CONTROLLES &350 MLy
— LOME - COaNAeD JELECTORY e T LN J—
e T ol
[ i
: |
STARRDARE ROEF 7 =il CONT AND FOfFWARD FUSLasd e s i
|
4 - 1400 I- - pEAS BEANE |
- MTOT TURL R TITUGE FWITC WS . Full PRI SURIZATION TPETCM — TELEMETEN COMPONERTY |
'|lI 1'l._ el RO FLEDL ThNE y - RECIERT FAREL I.‘l:!
ML W L ATITEM - !
- A Si X HATE WYNOE - tugvaTos cont- | fane. [ Ky
1 _r i
. : IVENTES =
= - — — - BN @ R Er CEE W e— — — = - 5 -
— - - i
I . 5 e
srTORLOT / 5 . 1 : - d
ECH STRFSE R (Waf] R AII..l:hﬂ- CONTIOLE ———" 1\& i
‘“3_11 . Moo BOOITER ROCEET :
R I TILI-IHl l11I.II 3l = y |
foo BMIEE ANTLNWA I MITDELOT YR i [uIPHENT ), ORAE CHUTE Eid e e | !
! r MLERON -:Alﬂn - BATTERILS 4 s pEsCEwT CARORY _ s Ll;. i
: ]

- —

PLANFORM of the Lockheed X-7TA-1 is detailed above; note booster emplacement and facilities for camera installation.
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DRAWING shows details of the X-TA-3 test vehicle configuration.
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HH: 3 nmﬂrl wis carried aloft in a B-50 bomb bay.
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Solar uses new concept to produce

unique liquid thrust chamber

UNIQUE FURNACE-BRAZED thrust
chambers are being manufactured by
Solar Aircraft Company to withstand
the extreme heat Hux of new high-
energy liquid propellants.

Under contract to the National
Aeronautics and Space Administration,

Solar is utilizing a “ribbon-wrapping”

gmc&ss—invﬂlving new materials and
razing techniques—to fabricate cham-
bers that are lighter, stronger and less
expensive to produce.

The chamber shape is achieved by

&0

spot welding 360 U channel strips of
008 in. AM350 stainless contoured
to the desired configuration. After a
precision grinding process, the cham-
ber is “wrapped” with approximately
half a mile of stainless stcellribbun and
brazed at temperatures up to 1980F in
one of Solar’s large 600 kw elevator-
type brazing furnaces.

The sheet metal channels provide a
precise method for controlling coolant
passage area throughout the chamber,

Solar is a recognized leader in

applying new materials and new metal-
working techniques to difficult prob-
lems of the space age. For information,
write to Dept. H-155, Solar Aircraft
Company, San Diego 12, California.

SOLAR

AIRCRAFT COMPANY

a subsldiary af internalional Harveilar Company

chute and a main chute with Hire
rechng stages prior to full blossom, A
nose spike shrouded by telemetering an
tennas and a tapered nose cone ii::m'-
trated the ground, with impact being
ibsorbed by desipned-in collapsing of
the sPIkL,

N-7s appeared in two basic versions:
the X-TA-1 and the X-7A-3, The fos
mer was carried aloft under the wing
of a B-29 and launched to ignition alt
tude by a single rear-mounted booster
The wing planform and geometry was
very close to that of the F-104, which.
in fact, was evolved from the X-7. The
A-3 had a wing planform similar to the
Bocing Bomare and was proposed by
Lockheed in competition with it. Tt fea-
tured two underwing-mounted booster
tockets and was carried aloft in the
bomb bav of a B-50.

Requirements of the mission of the
N-7 dictated that it be constructed en-
tirelv of steel to withstand aerodvnamic
Flt'_~I1E1lg and to be rugged L‘]HI'IH;{-!I.I'H per-
nut reuse. Maximum speed of Mach
+.51 was reached at 60,600 ft. with skin
temperatures of 700F generated at this
velocity,

Ultimate load limits to which the air-
craft was designed were plus 13g and
minus 6g. Such high load limits were
necessitated not only by the require
ment of the high stresses imposed by
recovery and aerodynamic heating, but

Elliot's exclusive "Leaf Spring Act-
ion" brings unmatched speed and
safety to emergency slide evacua-
tion. In one minute—30 persons
and more—can slide to safety.

“Leaf Spring Action" does it. Speed
of descent is gradually reduced un-
til, at the end, the passenger is
gently sprung to his feet; not left
sitting or trying to get to his
feet. "Leaf Spring Action” elimi-
nates danger and waste of pre-
cious seconds,

« Elliols are effective and safe at
angles exceeding 40 degrees

« Elliols are effective and safe regard-
lass of passenger's welght.

« Elliots are protected against static
electricity,

+ Ellicts are extremely lightweight and
compact.

« Elliots align themselves to the plane
without straps or manual adjustment,

« Elliots are completely stable as aux-
ihary buoyant apparatus,

« Elliots are approved by FAA and
British Air Registration Board.
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tor mancuvering i fight to investigate
the effects of varving angles of attack,
attitude, acecclerations, cte, on engine
performance. Programed into some of
the flights, in addition to high angles of
attack, were acrobatic maneuvers such
s a6l ._|-|,_-;_ rolls.

All external parts of the X-7 were
butlt of 4150 steel with the exception
of the acrodvnamically balanced ailerons
and the speed brake doors which were
of magnesium, The X-7 15 not cqupped
with a rudder and teatures a stabilator
similar in design to that incorporated

m the F-104.

Structural Design

Main structural member of the eraft
5 i forged and milled steel hulkhead
which carries the wing attachment
points, engine thrust and booster loads,
and the fuel tank aft mount. Fuselage
is @ monocoque structure 20 in. in
diameter.  Instrumentation  travs, ar-
ranged cruciform fashion, extended aft
from the nose spike about 6 ft. At this
pomt was anchored a sphere containing
nitrogen at 5,000 psi. for inflating o
bladder for fuel tank pressurization. Aft
of the fuel tank, some telemetry was
carned but this space mainly was de-
voted to shap’s svstem equipment in-
cluding: hvdraulics for flight control
actuation, batteries for electrical power.
recovery components and  parachutes.

he wing was built up in convens
tiomal fashion with the main spar at
mid-chord which also s the maximuom
thickness point,

Skin was apphed over ribs and flush
riveted to the structure. Winge thick-
ness was 4%, |

The later version, X-7A-3, had two
large Fairings about one-third out on
cach wing semispan which contained
camera pods. The A-1 carried camera
pods on the wing tips m smaller Fair-
mgs called ““shoeboxes.™

Fngine operation was divorced from
the airframe in that no power was
tapped off from the engine to run am
of the aircraft svstems, Batteries were
used exclusively to power the electn-
callv driven hvdraulic pumps, for fuel
pump operabion and for telemetry.
Lockheed engineers sav that their re-
sponsibility to the engine was to deliver
fuel at a specified pressure and volume
to the engine, and to put the engine
mto a precise spot i space at a pre-
seribed attitude, Mach number and al-
titude,

The ramjet vehicles normally were
air-launched  but  there 15 one  case
where one was ground-launched.  After
drop, boosters were ignited and the
vehicle propelled to a predetermined

altitude and ;a[nprml. Boostor poweT

then was terminated, the boosters jetti-
soned and the ramjet engine ignited.

THE INFLATABLE EVACUATION
SLIDE SELECTED FOR
AMERICA'S NEWES

(ﬁ_‘,'?;\}
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Another
Elliot First!

Elliot built the first ‘Leaf Spring
Action” slide . . . and the first in-
flatable escape slide approved
for military aircraft,

Elliot built the first inflatable
marine life-saving raft,

Elliot built the first U. S. Coast

Guard Approved inflatable life-

PASSENGERS RIDE raft.

DEEP BETWEEN BIG
SIDE TUBES

SPEED DIMINISHES
AS PASSENGERS
REACH THIS POINT

U. 5. SALES AGENT

C. J. HENDRY CO.

27 MAIN 5T,, SAN FRANCISCD, CALIF.
Branches in San Pedro and San Diego

LEAF SPRING ACTION
LIFTS PASSENGERS
T0 WALKING POSITION | and patents pending in the U. S. and

Elliot products are made in the US
by Survival Equipment Corp., Sausa-
lito, California; in England by Elliot
Equipment, Ltd. The Elliot name and
products are protected by patents

foreign countries,
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Vacuum

Melting
Extracts

Impurities

Improved soundness, better hot and cold workabil-
ity, higher mechanical properties, cleaner metal with
lower gas content—these are the characteristics of
vacuum melted steels from Allegheny Ludlum.
Typical of the metals produced by vacuum melting
are Consutrode™ steels and alloys. They provide out-
standing cleanliness and homogeneity at minimum
cost. These alloys, pioneered by Allegheny Ludlum,
are available in the largest ingot sizes of any vacuum
melting process—up to 20,000 Ib. ingots. This makes
possible larger products of high quality in super
alloys, stainless, tool, and low alloy steels.
Consutrode alloys are made by vacuum remelting
electrodes of a predetermined composition by an
electric arc. The white heat of the arc—8000 F—
breaks down many nonmerallics in the electrode. Con-
siderable degasification, as well as substantial im-
provement in cleanliness, is achieved by the furnace
vacuum which removes the oxides and nitrides re-

ALLEGHENY LUDLUM

PIONEERING on the Horizons of Steel
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leased in melting of the electrode.

Controlled solidification of the molten metal in a
water-cooled crucible is a principal advantage of the
consumable electrode vacuum process. This gives an
exceptionally sound and homogeneous ingot.

Other recently developed methods for improving
steels and properties of the improved alloys are de-
scribed in a new booklet, "Modern Melting at
Allegheny Ludlum.” It includes a description of Spe-
cial Air Melted Steels, Invac alloys made by induction
vacuum melting, Invacutrode alloys made by remele-
ing Invac electrode stock by the consumable electrode
vacuum process, and Consutrode alloys.

This new booklet is packed full of charts and
graphs—a real help to anyone who must get the most
out of metals. Ask your A-L representative for a copy
or write: Allegheny Ludlum Steel Corporation,
Oliver Building, Pittsburgh 22, Pennsylvania.
Address Dept. AW -9-1.

2116

Weight at the time of ramjet 1gnition
was between 3,500 and 4,000 1b. de-
pending on the nature of the test and
the fuel load.

Fuel Limitation

Due to range lintations and Fuel
capacity, only one pass was made over
the Holloman range, after which the
aircraft was manuvered to the recovery
arca and  the parachuates deploved.
Residual fuel was dumped at the time
of chute deplovment to make the
vehicle as hight as possible on impact
with the ground.

Average life of the X-7 was five flights
but ane vehicle made 12. First flight
of an X-7 took place in April, 1951,
and, according to a Lockheed enginecr,
“was reasonablv successful, considering
the range was littered with frazments
in a matter of seconds after the bird
was launched.”

It was nearly 13 months later that
the sixth attempt produced a successful
flight but the program did not reach
full stnde until 1954, Part of the ex-
planation lies in the type of equipment
with which the engineers had to work,

Telemetry Equipment

Commerciallv-made telemetry equip-
ment such as 15 available todav, was
not on the market at that time. Lock-
heed had to enter into a development
program of its own and many make-
shifts were emploved.

One example was the early use of
surplus parking meter clocks as sequence
timers.

Vibration testing was conducted by
mounting the vehicle in a test rig and
applving a jack hammer to the air-
frame. Acceleration forces produced by
the booster engines were simulated by
what Lockheed refers to as a
shooter”—a pneumatic piston which ap-
plied loads to the airframe at the
booster attach points.

| |
B

Coating Resists Blast

After exposure to blast during Atlas lounch,
portion of high temperature coating manu-
factured by Dyna-Therm Chemical Corp.
was cut away to expose identification on
electrical conmector above. No scorching
or other apparent damage was found.
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COMPLETE CAPABILITY

HEAT EXCHANGERS

Advanced-type HMA cold-plate heat exchangers are setting
new standards of superior performance at low over-all costs. Greater
effectiveness and lighter weight . . . reasons why compact, highly-pro-
ducible HMA air-heat sinks are a popular choice for more efhcient
heat transfer. Also, HMA customers get single source responsibility,
as HMA designs, manufactures (including dip-brazing) and tests in
its newlv-expanded facilities. Precision units can be supphed to meet
your specific requirements.

hma

horkey-moore associates

Division of Houston Fearless Corporation

24660 Crenshaw Boulevard
Torrance, California / SPruce 5-1211
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BLIND FASTENING™?

SLEEV-LOGK

Protruding Hex Head Design

100° Flush Head Design

One man, working from the head side only, can install
up to 25 SLEEV-LOCKs a minute—a rate 509, faster
than with most eomparable fasteners. SLEEV-LOCK
i1s simple . ..comes preassembled ... fits standard
holes . .. dnvms with standard power tools fitted
with inexpensive adapters.

SLEEV-LOCK performance exceeds that of NAS solid
shear bolts heat treated to 160,000 psi, permitting
size-for-size substitution. In repair work, this fre-
quently allows quick replacement of conventional
nut-and-bolt combinations that would present major
dismantling and reassembly problems.

[
2w -
i I

Inserting : Preassembled SLEEV-
LocK 15 inserted from one =side
of work. Can also be press-
fitted in an undersize hole if

desired . . . nut will not interfere,
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Driving: Simple adapter on
power driver holds sleeve sta-
tionary while turning core bolt,
thus drawing nut over sleeve
and elamping work tight.

CUTS INSTALLATION
TIME IN HALF!

1|prl-
Y 1
]

1\

i

\
Wl

\

i

U

SPS SLEEv-LocK blind fastener is a preassembled 3-piece shear
bolt consisting of an outer sleeve with a Hi-Torque* recessed-
head core bolt running through it and engaging an expansible nut.

Also vou can remove SPS SLEEV-LOCK blind fasteners
without drilling or damage to the work. Simply run
the expansible nut off the core bolt and remove the
sleeve from the same side of the work on which it
was originally installed.

SLEEV-LOCKs are available in sizes *j; through ¢
inch in .062 inch grip increments. For complete data
on SPS SLEEV-LOCK blind fasteners and SPS SLEEV-
Lock power drivers and adapters, request Bulletin
2465. Write AIRCRAFT/MIsSILE Division, SPS,
JENKINTOWN 3, PENNSYLVANIA » SANTA ANA,

CALIFORNIA.
i ﬂ% ==

Removing: After breaking lock
by momentarily reversing
driver, insert special bit in
Hi-Torque recess of core bolt.
SLEEV-LOCK does not have to
be drilled out to be removed.

where reliability replaces probability

Atlanta, Ga. « Dallas, Tex. « Denver, Calo. «» Tuchkahoe, N.Y. « San Diego, Calif. = San Leandro, Calif.

Core belt 15 easily withdrawn
by gripping bit with barrel-
handle assembly, Sleeveis then
pulled from hole with pliers or
with an Fasy-Out type of tool.

®O e or more U5, and foreign patenln

s Seattle, Wash. =« Wichita, Kans.

Curtiss-Wright Begins
Project Reorientation

Reorientation of Curtiss - Wrright
(nr]: promised by its new churmm

. Roland Berner, (AW June 13, p. 30)
hL_;m to  take form recently,  The
company:
® Sold Santa Barbara, Calif., division
plant to the Defense Products Division
of General Motors Corp. The GM re-
scarch and development division plans
an cxtensive program dealing with un-
derwater mstrumentation at the Facility,
The plant was acquired by Curtiss from
the Studebaker-Packard Corp.
® Sold the products and hu-unm of its
Curon  Division, which manufactures
foamed and molded plastic products,
to Reeves Bros., a company engaged in
textile work.
* Reshuffled its research programs with-
m the company, a step which includes
strengthenming  the potentials of  the
Curtiss-\V nght OQuehanna, Pa., research
Cenier,

some  clectromics, ultrasonics  and
propulsion projects from the Aerophy-
sics Facility will be transferred to Que-
hanna, for example. The Skvdart target
drone program will move to onc of
the company's New Jersev production
divisions.

The Curtiss VZ-TAP ducted fan
project, a Santa Barbara endeavor, is no
longer being funded by the Armv.

Curtiss gave the four megawatt swim-
ning punl reactor at L}Lth mna to the
Prnnsvlvania State University to supple-
ment the university's nuclear programs
and promote fuller cooperation between
the companv and the university, the
company said, |

Kev personnel from the Aerophvsics
and Curon opemtions were transferred
to other divisions of the companv. Pro-
duction workers at Santa Barbara—
where total emplovment was about 250
—will be laid off, but mav find jobs
with the General Motors Division. Some
of the 200 people in the Curon Division
were absorbed by other Curtiss-VWright
aporations,

About 300 people are emploved at
Quehanna now, Curtiss said.

Berner *had promised when he suc-
ceeded Rov T, Hurley as chairman that
certain unprofitable lines would  be
climinated, a reference to the Curon
operation.

He had pointed out then that Curtiss
would do- no further firting in the
consumer feld, in which the company
had little experience.

Curbiss will continue its work in. the
nuclear components field, and is nego-
trating contracts with other companies
for the Hll')j'.l]i.ll'lf’ of beryllium oxide
components that “provide unusual per-

formance at temperatures in excess of
5,000F."
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Since 1956 missile and satellite programs have depended for their success, in part,
on Rantec multiplexers and filters for telemetry. .. unique devices which
couple two, three, foyr or six telemetry signals to a single antenna system. A wide
variety of tunable models covers the entire telemetry band. Typical specifications
on recent models include Isolation between channels to 100 dbr with 0.5
db insertion loss VSWR —1.3 Maximum. Rantec multiplexers, hermetically
sealed and helium leak-tested for storage and long-time space use, are another
example of Rantec’s proven capability in ground and airborne telemetry devices.

Rantec Corparation Caloboizs, Californio

also from Rantec...onlennas, ferrite devices, waveguide

components, electronic components and microwave sub-syslems.



ANOTHER FACILITIES ENGINEERING FIRST

CUSTOMER
Air Force Flight Test Center

PROJECT
Altitude Simulation System

APPLICATION
Testing Low Chamber Pressure Rockets

DESIGNER/BUILDER
Marquardt’s Facilities Engineering Division

The Air Force Flight Test Center's
Rocket Propulsion Directorate at
Edwards AFB needed a new kind of
static test facility. 1t had to be one that
would simulate the altitude environ-
ment of a rocket engine through its full
operational eycle—ignition, steady
state operation at altitude, and final
cut-off. Marquardt’'s Facilities Engi-
neering Division is doing the job.

When completed in 1961, this will be
the first Air Force facility of its kind.
Control rocket systems will be tested
at altitudes 1n excess of 100,000 feet.

To meet these objectives a new design
approach has been developed — one that
combines a multiple stage ejector sys-
tem with a high performance exhaust
gas diffuser and a Marquardt pioneered
steam generator.

This unique Marquardt concept pro-
vides these attractive features —

1) High performance with a modest
capital investment.

2) Immediate “reaction” time for
facility start-up.

3) Ejectorsystem control by a single
operator.

Marquardt’s Facilities Engineering is
prepared and staffed to design and
construct the most complex Space Age
facilities. It can provide you with —

Feasibility and Planning Studies to
determine the most suitable approach
to new facility requirements.

Design Criteria to describe in detail
the design approach to a new facility.

Plans and Specifications to permit
fabrication and plant construction.

Operations and Maintenance man-
uals, training aids and support mate-
rials and equipment.

Field Engineering and Construction
Management to inspect and control field
installations and start up vour new
plant or facility.

Detailed information about the Divi-
sion’s experience, facilities and services
may be obtained by writing for Mar-
quardt’'s new Facilities Engineering
capability brochure. Address yvour
inquiries to: Tom Hudson, The Mar-
quardt Corporation, 16555 Saticoy
Street, Van Nuys, California.

Engineers and Scientists experienced
in these or related fields will find it
rewarding to discuss their career
futures with Marquardt. Founded in
1944, Marquardt now has a staff of
5,000 —two out of three are profes-
sional people. The company’s growth
18 a parallel to the atmosphere of chal-
lenge and rewarding accomplishment
that has existed since the firm's
beginning.

FACILITIES ENGINEERING DIVISION

&,

arquardf

16555 SATICOY STREET. VAN NUYS, CALIFORNIA

ASTRO @« COOPER DEVELOPMENT DIVISION
* OGDEN DIVISION - POMONA DIVISION

CORPORATION

< POWER SYSTEMS GROUP

CORPORATE OFFICES: VAN NUYS, CALIFORNIA
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Mobile Propellant Supply Systems Studied

By J. S. Butz, Jr.

Washington—High performance nu-
clear and chemically fucled rockets
scheduled for development during the
1960s will require an increase in cur-
rent ervogenic propellant supply capac-
ity and possibly large mobile propellant
production facilitics to achieve the over-
all maximum launch economy and flex-
ibility,

Three general supply plans are being
studicd by government agencies and
industry to service 6 million 1b. thrust
Nova-class vehicles, which are due for
flight testing in 1968, Thev will carry
a total of approximately 4,150,000 Ib.
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of propellant, including about 3,200,
000 1b. of crvogenic liquids, compared
with an ICBM propellant load of about
200,000 b,

These propellant supply plans arc the
following:
e Manufacture of liquid hvdrogen and
liquid oxvgen propellants at the launch
site in a large land-based facility.
Hvdrocarbon RP-1 fuel, which is rela-
tively unaffected by temperature, is now
scheduled for the first stage of Nova-
class vehicles and would be handled by
conventional means and kept for long
periods in storage tanks at the launch
site.
e Transfer of cryogenic propellants to

- =

SINGLE SEA-GOING tanker equipped with cryogenic propellant manufacturing and
storage systems and hydrocarbon fuel storage space could supply more than 14 million Ib.
of propellant for the launch of the largest space vehicles being considered for construction

during the next 15 years. Texas tower type installations would allow launchings at equator
and in isolated areas to minimize the hazards of carrying nuclear-powered upper stages.

&8

the launching base by tank cars or
through pipelines after manufacture at
an mland plant.

e Manufacture and storage of propel-
lants aboard sca-going tankers. A num-
ber of vessels in U, §, Merchant Manne
and several auxiliary vessels used by the
Navy have the necessary volume to
house equipment for the manufacture
of liquid hvdrogen and liquid oxvgen,
and to store these propellants and RP-1
fuel in quantitics needed by rocket
vehicles three to four times larger than
the Nova, Manufacture of the cryo-
genic propellants in a 15 day evele or
less would require that a 200 mw.
nuclear reactor be carried aboard the
ship if a large outside source of fuel was
not available. Sea water would be the
raw material used to produce the pro-

pellants.

Tanker Studies

Martin Co. is onc of the Airms study-
ing the tanker concept to meet the re-
quirements of nuclear rocket testing as
well as those of the 2,500 ton Nowva-
class vehicle, In addition to its inde-
pendent studies in this area, Martin
holds a National Aeronautics and Space
Administration contract to mvestigate
the problem of flight testing the hrst
nuclear rocket engines which will be
developed under the Rover program.
The first Rover flight tests are expected
in four to six vears.

Exact method of launching rockets
which carrv nuclear reactors has not
been settled, regardless of the purposc
of the reactor. This includes reactors
which are part of the propulsion svstem
of the launch vehicle, and those which
arc carried to provide auxiliary power
mn spacc. _

One of the major questions 1§
whether nuclear reactor systems should
be launched from existing ranges or
from remote sites, Some ofhcials re-
sponsible for such nuclear devices fecl
that thev should be launched from re-
mote sites to minimize any radiation
danger in the event the launch vehicle
fails catastrophicallv. Most experts also

favor placing all rocket-launched nu-
clear reactors into orbit before thev are

operated and brought up to power.

First Rover Engines

The frst Project Rover engmes are
scheduled to be flight-tested in  the
upper stages of a Saturn vehicle and
will not be operated until they are m a
stable orbat.

If it is decided to use isolated launch
sites for rockets carrying nuclear reac-
tors, then mobile propellant manufac-
turing facilitics almost become a neces-
sitv. These sites probably would be
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small unimhabited islands or Texas
tower type platforms located off the
main sea routes. Purpose of the isolated
sites would be defeated if thev in-
cluded claborate permanent installations
which mught be damaged or rendered
useless for long peniods if contaminated
by radiation during a serious aceident

These 1solated sites would be little
more than permanent launch pads and
support towers. Most of the instru-
mentation, launch controls and track-
g equipment, as well as the propel-
lant supply facilities, would be ship-
home.

Floating propellant supply facilitics
become more attractive for use with
chemically fueled vehicles as the vehicle
siz¢  increases.  The largest  Saturn
rocket, for example, has about five times
the propellant load of an ICBM and
would tax anv snpply svstem transport-
mg propellants to the launch sites in
trucks or rail tank cars. Each Satumn
launch would require 34 truckloads or
L1 tank carloads of propellants (sce
tabiled,

Nova-class vehicles wounld need abont
130 truckloads or 44 rail carloads at
cach launch, These vehicles are now
being funded by NASA, and their gross
weight range has heen fixed even
though a dehnite configuration has not
been selected.

Chemical Fuels

Preliminary design studies of vehicles
bevond  the Nova-class  show  that
chemically fueled rockets up to 20 mil-
lion Ib. mav be attractive for manv
space  missions.  Floating  propellant
lacthities or propellant manufacturing
plants at the launch site would be man-
datory for these vehicles. The floating
facilitiecs  would have the  following
primary advantages:
® Several launch sites could be sup-
plied by a single propellant manufac-
turing and storage tanker. Launch of
I'5 milhon Ib. vehicles would he rather
imfrequent, and the tanker could sen-
wce all current UL S, launch sites and
v equatornial or ssolated sites now con-
templated.
® loss of crvogenic propellants dur-
mg haolds in the countdown would he
minimized by fueling from a large
violume tanker. Boil-off rate decreases
as the volume of the propellant in-
creases and it would be possible to
circulate the propellants between the
missile and a refrigation svstem in the
ship to increase the effective volume.

Martin studies of a tvpical propellant
supply tanker converted from an exist-
mg vessel show that it would be pos-
sible for it to service 20 million b,
gross weight vehicles. The vessel would
manufacture and store 10 million 1h.
of hquid oxvgen and 750,000 1bh. of
liquid hvdrogen and carrv 3.25 million
Ib. of RP hvdrocarbon fuel. The manu-
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PROPELLANT manufacturing and storage tanker proposed by the Martin Co, is shown
above supplving a permanent launch site on the mainland.
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VARIETY of launch sites for large space vehicles could be supplied by sea-going tankers
which manufacture and store propellants. Martin Co. has proposed such tankers equipped
with 200 mw. nuclear reactors to provide power for the propellant manufacturing operation.
Launch site above is a small, uninhabited island with few permament facilities.

Propellant Requirements
Availability Propellant
Thrust Date Required
DR g W R e 300,000 Ib. now 200,000 Ib.
Saturn ol B A T L e B | S 1.5 x 107 Ib. 1961-1962 1 x 10° Ib.
L P R R 6.0 x 10° Ib. 1968-1970 4,15 = 10" Ib.
FUlUrE, | .o ri e ca e st s s s arss s 20.0 x 10" Ib. 1972=1975 14 x 10° Ib.
. PROPELLANT LOGISTICS
Present Future Tanker Vehicles Required
Method of Supply Capacity Capacity ICEM Saturm MNeova Future
Truck Tank Car, . ...... 3,000 gal. 3,000 gal. 7 34 150 490
Railway Car ... 10,000 gal. 10,000 gal. 3 11 44 148
Sea-Going Tanker. . ... Mavy Qiler (AO) 1 1 1 1
20,000 Ib. plus
On Site Mfg. & Storage os Required 0 0 0 (1]
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SYNCHROS :SERVO MOTORS - MOTOR TACH GENERATORS
. 400 Cycle: Many for 125°C operation . . . Higher for special applications |

Many Immediately Available From Stock in Small Quantities

Highly Stable. Minimum Error
SYHC HROS Variation from —55°C to +125°C

SIZE 8

INPUT ROTOR STATOR MULL MAX.

OSTER INPUT CUR- NPUT QUTPUT PHASE T. ? 7 7 7 3
TYPE CLASS  VOLT-  geny warrs VOLT-  SHIFT "ENCE ANCE OHMS OHMS ONWS  AGE  FROMEZ
AMPS { ) (OHM)  OHMS (M) (MIN)
#EES-DI" LZ-CT 11.8 .087 .21 23.5 9.0 _15?.[! 24.0 21244722 28+4j119 263469 30 +/
4269-01* Diff 11.8 .0B7 .21 11.8 9.0 35.0 24.0 3741139 2841124 474j13 30 +7

4z273-01** XMTR 26.0 .100 .54 11.8 85 340 12.0 484255 12445 82+j31 30 =+ 7
4277-01* HI-CT 118 .030 .73 225 8.5 316.0 67.0 500+4j1937 794350 5944j182 30 - ¥
4261-01** Resolver 26.0 .043 .39 11.8 150 162.0 220 2084612 344159 243477 30 + 7

»Stator as Primary **Rotor as Primary

SIZE 8 S — SERVO MOTORS
— b —— . : .
| SRS Sl T RO geem e yano |
5004-01 26V iyl : 176 15 6200 20 .47 0863 12 22,500
5004-02 Sy e e $ | 176 15 6200 20 .47 0863 12 22,500
5004-03 g 2e0 =220+ 4l 15 6200 20 .47 0863 12 22,500
5004.09 i 230 = 130 T133 20 6200 25 47 0863 12 30,000

SIZE 8 MOTOR TACH-GENERATORS

e Heli =R+ IN.0Z RPM NO WATTS GM o LENGTH  WEIGHT T/1 RATIO  GENERAT P 1— OUTPUT
TYPE ~ VOLTAGES =R+ X '?]THIII.:IIILE EI.PI:IEAEE ; HFEEE ”ﬂrggm IN. MAX. o1 li.:.u_.-'EE[rF 'H'T]L}Hﬁ%ﬂ m#s “Pﬂ?nﬁﬁ”
26V 230=190 4131
6204-01 20y 519 =399 iiaaz .20 6000 25 .65 1728 25 21,800 26 2.5 25
26 230=190 4 j
620403 5oy 530190 L 131 20 6000 25 .65 1728 25 21,800 26 2.5 25

s

The Size 8 400 Cycla Servo Motor Tach Generators listed above
have 150" max. cont. frame temperature, 110 MA input current,
+5° phase shift and Null Voltage (Total R. M. 5.} of 15 millivolts.,

MANUFACTURING CO.
Avionic Division
fRacine, Wisconsin

EASTERN 310 Northern Blvd. « Great Neck, Long Island, New York | WESTERMN 5333 South Sepulveda Blvd., . Culver City, California
OFFICE Phone: HUnter 7-8030 s TWX Great Neck N.Y. 2080 OFFICE Phone:EXmont1-5742 « UPton 0-11%4 « TWYX S. Mon. 7671
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OTHER PRODUCTS INCLUDE:
Resolvers Servo Mechanisms
Computers Servo Torgque Units
Indicators DC Motors

I.ntarestmg varied work on designing transistor ﬂrm;qts
- For Advanced Projects I and servo medzamm.

Contact Mr. Robert Burns, Personnel Manager, m“

facturing process would be the elec
trolvtic {ILLHlnpn-L.l.fmu of water because
of the availability and che; apness of the
necessary raw material.  This process
15 not the most cconomical from a
power consumption standpoint, but the
use of a nuclear reactor overcomes
this disadvantage somewhat and also
makes the tanker a self-contained unit
without need for external power dur-
ing the propellant manufacturing phase
of its operation.

In the Martin concept, this tanker
would also be able to provide mam
other services and materials at a launch
site, such as large amounts of fresh
water, electrical power and pumping
capacity,

The tanker's propellant manufac-
turing  machinery  would include
laree  purification unit to  distill sea
water for use in the electrolvsis process,
clectric generating equipment for this
process and large volume pump.

Atlas Launched on 7000—!11:. Flight

USAF-Convair Atlas D ICBM is tested (left) before being launched (right) on a 7.000-mi.
flight from Cape Canaveral, Fla,, to a programed impact in the South Atlantic Ocean
(AW Aug. 15, p. 37). Missile, carrving a General Electric Mk. 3 nose cone, attained an
apogee of 1,000 mi. on Aug. 9, compared with the usual 500-600 mi, apogee of an ICBM
on a 6,000-mi. flight. The high apogee extended the time available for gathering data on
heating, loading and ablation of the operational-type re-cntry vehicle. Recovery of the nose
cone was not planned or attempted. Two Donglas JC-54s and an ocean ninge vessel from
Air Force Missile Test Center patrolled the impact area to ensuce that ships kept clear.
These craft also were used to receive telemetered data on IH:'TFIJ[III mce of the re-entry vehicle.

AVIATIOM WEEK, September 5, 1960

From the home of
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THE MODEL 711

| Ultra Sensitive Strain
Sensing Elements.
B60-70 times greater
sensitivity than other
metal strain gauges.

~ FIRST
COMMERCIALLY
AVAILABLE

‘ ® Strain sensitivity 120-140
e 120 Ohm nominal resistance

® Resistance change linear
with strain.

e Negligible hysteresis

e Suitable for static and dy-
namic measurements.

e Combinaticn mounting and
handling fixture with each
Strainistor,

Manufacturers af light leam
galvanometers and magnetic
assemmbilies since 1945,

cenifury

ELECTRONICS & INSTRUMENTS, INC.

The Home of Plonned Pioneering
T'..'-"l:-“ul I A5T Phoare LLvkEss 47111
P, O Bew 4214, Pine Statios, Tuha 183 Oklahama

L ]

Serviced by Systems Engineering Offices of

ﬂirﬁupphg ~Aero Engnr-eering Division

af the Garrett Carporation

Offices in All Principal Cities

Fi



AERONAUTICAL ENGINEERING

CLOSE TRAJECTORY of a Bomare interceptor missile as it dives on OB-47 over the Eglin Gulf Test Range is recorded by Bell &

Howell optical scoring system mounted in camera pods under the drone target’s wings. Sequence is right to left.

()B-47 Improves Bomarc Targeting Ability

By Frwin ]. Bulban

Eglin AFB, Fla.—Boeing QB-1/
drone system is providing USAF's
Eglin Gulf Test Range with increased
targeting capabilitv  for the bBoeng
Bomarec A and B interceptor missiles
being exercised here.

Such capabilitv 15 needed for collec-
tion of precision data required in de-
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CABLE engagement hook is fitted between the rear wheels of the OB-47. Hydraulically

velopment and writing of tactical em-
plovment doctrines for the missiles and
the prohciency traiming of their squad-
rons.

According to ofhcers of the Air Prov-
mg Ground’s Drone and Targets Test
Branch, which developed the QB-47
svstem in cooperation with Lockheed
Aircraft Corp.'s Marietta, Ga., Division
and Sperry Gyroscope Co., features of

o T.:.‘-..:_ = L

operated brake pucks press against stainless steel rails to halt the aireraft.

72

the new drone include the following:
® Its size provides Bomarcs with an ac-
curate target representative of manned
offensive bomber svstems without need
for electronic augmentation.

® Duration of about 51 hr. gives con-
stderable flexibility in the event of mis-
sile holds during a mission due to
weather, traffic or equipment malfunc-
tions. [t also makes possible scheduling
of several irings during a single mission.
* Payload capability permits installation
of more intricate scoring and counter-
measures svstems than is possible in
smaller targets.

Program calls for 12 production and
two prototype OB-47s. Until recentlv,
four had been delivered and  were
operational at Eglin, but in mid-August,
a Bomare madvertently scored a direct
hit on one of the six-jet targets.

Extensive Modification

Indications are that when USAI
initially considered the Stratojet as a
target svstem, behief was that conversion
would have been a comparatively simple
Class 5 modification. But it became ap-
parent as parameters for the svstem de-
veloped that considerable equipment
engineering was required.

Program was initiated in December,
1958, with award of a prototvpe con-
tract to Lockheed's Marietta, Ga., Divi-
sion, and flight tests were made in Mav,
1959, Operational capability was at-
tained last July.

The QB-47 drone svstem as operated
here by the 3205th Drone Group con-
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BOEING QB-47 target drone is landed at Duke Field by ground controllers atop MRW-5A following Bomarc intercept mission. Con-
trollers atop truck split OB-47 throttle, elevator and rudder functions; ainnan at side of truck monitors complete drone panel,

sists of an RBATE reconnaissance ver-
sion of the Stratojet, selected because
this configuration lent itself more read-
ily to “black box™ placement than the
conventional strategic bomber version;
4 Lockheed DT-33 director aircraft;
countermeasures and scoring syvstems; a
terminal director; a range director; and
ground support equipment.

The OB-47 retains RB-47E perform-
ance  capabilities including  provisions
for crews for manned missions and
ferry operations. For safety pilot check-
out of its control equipment, there s
a1 duplicate of the remote control sta-
tion UHF command control unit in-
stalled, with omission of the distrust
capability.

Primary guidance commands for con-
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SPECIAL arresting gear lessens hazards of remote control of six-jet OB-47. All-American Engineering Co. built and installed the system,

trol of the OB-47 are taken in through
dual AN/ARW.-6+ UHF radio receiver
cquipment. Command functions initi-
ated by the ground or airborne director
are added to the basic stabilization svs-
tem to provide complete normal ma-
neuvering control, and to the basic
arrcraft subsystems to handle auxiliary
functions such as landing gear, flaps
and brakes, The UHI command link
also actuates the scoring and counter-
measures cquipment.

The Lockheed DT-33 director air-
craft has full UHIF radio guidance con-
trol through the basic AN/ARW.65
transmitting cquipment, The control
aperator 15 provided with 12 channels
of telemetered flight data through an
AN/UKR-2 telemetry system, giving
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compnsing a one-inch cable attached to connecting pulley and gearbox mechanism.
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him seven proportional and three on-
off items of drone flight data. Tele-
metry svstem 1s designed to provide in-
flight calibration for signal checking.
For primary drone control during
preflight, takeoff, approach and landing
phases, two “beeper” pilots control the
aircraft  from the top deck of an
MRWS-3A, one handling the QB-47's
clevator functions and the other its
rudder. Because of the short field with
enly 8,000-ft. of usable runway, water
mjection takeoffs are made. Since the
heavvy dark smoke obscures the air-
plane’s path from the site of the
MRW-5A controllers, a sccond remote
station providing azimuth is located
m the Duke Field tower to maintain
visual contact with the drone and make
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How SEMO SIMPLIFIES DELIVERY OF DEFENSE SYSTEMS

Now under the single direction of your representative in
SEMO—Systems Engineering and Management () peration
for Sylvania Electronie Systems—are all the resources of
(General Telephone & Electronies. Included are the wvast
technical skills and facilities of every subsidiary of this world
leader in communications and electronies.

SEMO simplifies the job of obtaining complete defense
systems by providing a single, responsible and accountable
source for conception, evaluation, engineering and manage-
ment of major systems. Systems-oriented in concept and
personnel, it is staffed by members of the General Tele-
phone & Electronics corporate family. And its sum of talent
and experience assures completely integrated systems of
specified performance, delivered on time at competitive
costs. Benefifs are quick-reaction capability, efficiency and
financial accountability.

For full information on how SEMO can be of special service
to vou, write Sylvania Electronic Systems, a Division of
Sylvania Electric Products Inc., Waltham, Massachusetts.

SYILVANIA EeLectronic sysTEMS

Government Systems Management

for GENERAL TELEPHONE & ELECTRONICS

SYLVANIA ELECTRONIC SYSTEMS THROUGH SEMO COORDINATES THE DEFENSE SKILLS AND FACILITIES OF

SYLVANIA ELECTRIC PRODUCTS INCORPORATED ELECTRONIC SECRETARY" INDUSTRIES, INCORPORATED
AUTOMATIC ELECTRIC COMPANY GENERAL TELEPHONE & ELECTRONICS LABORATORIES
LENKURT ELECTRIC COMPANY, INCORPORATED GENERAL TELEPHONE OPERATING COMPANIES
LEICH ELECTRIC COMPANY GENERAL TELEPHONE & ELECTRONICS INTERNATIONAL
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In the Remington Rand Unwac
= Environmental
) Test Laboratories
a component

can be...

.+« taken aloft to 250,000 feet
altitude

. » shaken violently on a 5,000
force-pound sinusoidal vibrator

.« « frozen to =100° F. or fried to
+1,000° F

.+« given a 2,000 G shock test

. exposed to fungus spores and a
score of other severe environmen-
tal conditions

.« » dried out, or soaked in humid-
ity chambers

B £
L E .-
g~ 1

.
r

«++ bounced on a 1,000 pound
dead load package tester

.and when 1l emerges from
testing, 1l has been proven ready
to achieve the superior levels of
reliabilily which have become

accepled Univac standards.

UNIVAC @

Military Department, Remington Rand Univac
Univac Park, 5t. Paul 16, Minnesota

CAPABILITY-INGENUITY-RELIABILITY for Business, Industry and Defense at REMINGTON RAND UNIVAC

necessary azimuth corrections, Com-
mand gumdance control 15 handled over
an AN/ARW-65 UHF radio equipped
to mitiate 46 major commands through
16 direct and 25 multiplexed UHF
channels. Some channels are  fur-
ther expanded by stepping functions,
a total of 66 command functions be-
mg utihzed to provide guidance con-
trol for the OB-47. Ilight parameters
ATe L]IHIBIHL{! in the terminal area di-
rector through the AN/UKR-I tele-
metering  receiving  svstem, which e
CeIVES ]- channels of telemetered data.
Availability of data through this svstem
s increased by commutating one of the
standard channels, giving 1. additional
items  of mfmmltmu uhu:h can  be
further expanded by stepping. A total
of 15 proportional functions and 45
off-on functions are made available to
ground monitoring personnel,

Airborne Control

At the takeoft hicld, the ground con-
trollers transfer commuand of the air-
craft to the overhead flving DT-33 di-
rector  airplane, which flies it to a
selected area, where control is trans-
terred to another ground-based con-
troller.

The DT-335 then breaks off to orbit
the coast, Controller at this site then
precisely places the QB-47 in the inter-
cept area where the Bomare test staft
desires 1t for their mission, at an exact
altitude, heading and airspeed.

Seconds before imtercept, the scoring
and countermeasures  equipment 15
started. Scorning on the QB-47 consists
of optical and ¢lectronic devices. The
ophical equipment comprises 12 Bell &
Howell 16 mm. camcras operating at
200 frames per second, located in un-
derwing mounted pods providing spher-
ical coverage.

Blectronic equipment is an Aerojet-
General  AN/USO-7 (XD svstem
which picks up a signal source from
the Bomarc by means of antenna
patterns on the OB-47 wings and relavs
constant trajectory data from the mis-
sile to the ground station.

Scoring  svstems  provide accurate
space time data on missile trajectory
within 10 ft., with the optical svstem’s
¢ffective range being about 1,200-1,500
ft. and the electronic svstem effective
from about 4,000 ft.

Upon completion of the intercept,
the QB-47 is routed back to liglin'y
Duke Tield and picked up by the
DT-33, which relinquishes command to
the ground controllers about four miles
out from touchdown. Controller ac-
curacy was pointed up on completion
of the first QOB-47 targeting mission,
when the |erhm wis }}Lm" affected by
wind gusts just as the uh{,-_h WETC
about hn touch the rmunwav and the
controllers executed a successful go-
around and landing.
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the AIRCRAFT FlTTIN'
OMPANY

is Noted For:

e 20 YEARS OF SERVICE to military and commercial aircraft/missile
manufacturers supplying MS-NAS-AN fluid line fittings and all
special fittings including swivel, adjustable and positioning fittings.

o ENGINEERING AND TECHNICAL ABILITY that has eliminated inter
granular corrosion and eutectic melting problems in fittings. (Data
available upon request.)

* CUSTOM ENGINEERING and design for fittings of all materials.
® (QUALITY CONTROL through complete engineering and test facilities.
o PROMPT DELIVERY from Dania, Florida or Whittier, California.

WRITE OR WIRE. DEPT. A-9
The AIRCRAFT FITTING COMPANY = 701 N. Fed. Hwy., DANIA, FLORIDA

DISTRIBUTORS INQUIRIES INVITED

PROBLEMATICAL RECREATIONS 30

Rufus T. Flypaper drives two miles to work every morning. Very
precise, he knows he must average 30 mph to arrive on time. One
morning a woman driver impedes him for the first mile, cutting his
average to only 15 mph. He quickly calculated his proper speed for
the rest of his trip to arrive on time. His car could do 120 mph.

Could he arrive on time? California Engineer

“A Profile of Litton Industries.” a 40-page illustrated booklet about
ourselves is avatlable free of charge. 336 North Foothill Road, Bev-
erly Hills, California 1s where you should write to get your copy.
ANSWER TO LAST WEEK'S PROBLEM : The price was figured by adding
the square of the sum of the digits of the previous price TO the
previous price.

[E LITTON INDUSTRIES
Beverly Hills, California
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The art of precise direction

There is a common denominator in all types of aviation: the
need for precision navigation . .. a need Sperry has consistently
answered with advanced airborne—and land-based—systems
and instrumentation,

To “zero in" a supersonic bomber on a remote strategic
target by inertial guidance technigues . . . to control a drone
through precision maneuvers hundreds of miles away . . . to
guide a jetliner across ocean or continent . . . to “take over”
for a business plane pilot with airline efficiency . . . to provide,
from the ground, a “navigational path” for planes to fly . . .
to simplify and integrate flight instruments in the modern
aircraft . . . or to navigate and control a helicopter automati-

cally . . . these are typical jobs that Sperry systems are doing
daily. And doing them with superior precision and depend-
ability, for commercial aviation and for the military’s most
advanced programs.

For its work in the "art of precise direction™ in so many
diverse fields, Sperry draws on a substantial reservoir of expe
rience and engineering creaftivity.

The result 15 precision navigation which itself has a com-
mon denominator: reliability. Sperry capabilities in air navi-
gation — as in navigation on the sea, and under it, and out in
space—are contributing significantly to today’s defense and to
progress for tomorrow. General offices: Great Neck, N. Y.
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First production JetStar has 500 gal. glove tanks on wings. Military version will have larger tanks, but the size has not yet been deter-
mined. Fillets on engine mounting pods at the tail have been modified from prototype, but configuration is otherwise little changed.

Lockheed Flies First Production Model JetStar

First production model of the Lockheed
JetStar, powered by four Pratt & Whitney
JT12 turbojet engines and designated C-140
by USAF, has made its first flight at Lock-
heed’s Marietta, Ga., plant. First hve air
craft will go into the FAA certification
program, four in flight test und one in static.
Pratt & Whitney has accepted a delivery
delay in order to permit the airplane it has
purchased—No. 4—go into certification test-
ing, First aircratt to a customer will be No. 6,
scheduled to go to the Continental Can
Co. carly in 1961 when certification is com-
pleted. Five later aircraft will go to USATs
Airways and Air Communications Service
(MATS) for making inflight inspections of
navigation aids. Lockheed will license three
fixed base operators to cover U. S, service fon
the civil airplane. One will be Lockheed
Aircraft Service, but the other two have not
been chosen.




In achieving airborne radar reliability...

HAZELTINE
SPECIFIES 'YW\ TAPER TECHNIQUE

Designed for this U. S. military Airborne Early Warning Radar plane is one of the most important radar systems
in the free world—Hazeltine Corporation’s new AN/APS-95. Developed for duty around the clock in all weather,

it cannot fail.
And—because it must not fail, Hazeltine engineers specified A-MP Solderless Taper Pins and matching Blocks

for all critical circuits. A-MP Taper Technique gives Hazeltine the uniform top reliability and compact size it
demands as well as great versatility: formed or pre-insulated solid taper pins in three series; wide size range of stack-
able one- or two-piece blocks plus precision erimping tools. Everything is solderless, of course.

Industry-proved reliability can be yours too, with this outstanding A-MP Taper Technique. Write today for
more information.

"The AN/APS-95 is n fitting tribute to the 35th
ANNIVERSARY OF HAZELTINE CORPO-
RATION. Pictured above is the Radar Set Con-

trol of this important system.,

AMP INCORPORATED

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA

A-MP productsandengineering assistance are available through subsidiary companies in: Australia= Canada e« England « Frances Holland«Italy= Japan
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enced in different tvpes of aircraft due to different lengths of mission (top). Variation decreases markedly when data is converted to con-
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Cycling Tests Increase Reliability Factor

By Philip ]J. Klass

Washington—Investigation of the cf-
fects of on-off eveling of clectronic
equipment on L{_jm]:unu.u[’ reliability has
disclosed results that arc “startlingly
opposed to popular belief and should
have far reaching cffects on reliability
I‘LLl]]IH]{JgR i:_uudm;_; to Arinc Re-
search Corp. which conducted the in-
1L~.t1ﬂ.1tmn

I]u, mvestigation, sponsored by Naw
Burcan of Hn]‘.l'- sheds light on the
much-debated question of whether
equipment whose use 15 required only
periodically  will provide better  reli-
ability if left on continuously or if
turned on only when needed.

Investigation was carricd out on the
USS Forrestal, nsing total of 165 equip-
ments of 16 different types.  Equip-
ments were outfitted with timing clocks
and counters to record both total op-
erating time and number of hmes
cquipment was tumed on and off. Some
of ecach tvpe of cquipmint were op-
crated continuously while others were
operated intermittently as needed.

Arinc Conclusions

Here are some conclusions drawn by
Arine Research Corp.. based on on-off
cvele rates up to 10 per 100 hr.:
® Highest malfunction rate occurs dur-
ing hrst 10 min. of 1_1:|1|i|}1|1{nt nr*
grating cvcle, running approximate
20-25% of the total malfunctions cx-
perienced.  However, the malfunction
rate 15 not as high as some proponents
of continuous-operation  have  con-
tended, Arinc savs.

e Contrary to expectation, the cveling
rate of equipment use does not appear
to influence or induce a particular class
of failure mechamism. Defects i tubes
removed from highly eveled equipments
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were not predominanth mechanical, as
had been suspected. Tubes removed
from continuously operated cquipments
cid show 111Wh:_E ]:l]::n"_u-::ttlun of deteriora-
tion tvpe failures than did tubes from
cveled equipments, but at the expense
of no-defect removals  rather  than
mechanical  failures.  From  this and
ather results, Arine concludes that any
H]l.'ll'.l‘i.' I':If {.]t.lllrl.,' ]..]'1 t'ﬂ.'!i Er]l]l]]ﬂ]]ﬁ_ﬂt
parts, one dependent upon use time
and the other dependent upon cveling.
[Towever, Arine doubts whether it s
possible to separate the two compo-
nents except under highly controlled
lnboratory conditions.

® Definite correlation between cveling

rite and equipment maltunctions 15
evidenced by data. Tests further show
that cveling affects everv part of the
cquipment, but this cffect can be mini-
mized by reducing the amount of cv-
ching to which the equipment is sub-
}L'ILTI_E]_

e High degree of correlation exists be-
tween  faillure rate of an equipment
under continuous operation and 15
probability of failure per un:rﬁ cvele,
e, evelic failure rate. This was “totally
unexpected,” Arinc savs.

Based on the investigation to date,
Arine Research Corp. scientists have
developed a first-order approximation
of the malfunction rate of an clee-

types of tubes, m specific applications,
believed to be warranted,”

Arine Reliability Investigation

Additional findings of significance reported by Arine Research Corp., as result of |
its two-vear reliability investigation aboard the USS Forrestal, include the following:
e Reduced-voltage operation of AN/SRR-13A communication receivers, using supply |
voltage 5% below rated value, resulted in a 21:1 increase in mean-time-between-failure
compured with sets operated at normal voltage.
e Elimination of thenmal shock transient to tubes by gradual application and removal
of heater voltage does not appear to have any significant effect on number of
catastrophic tube failures, but it may have a dehnite effect on rate of tube removed
due to cvelic operation of the equipment. Further tests under controlled conditions
with a large sample is required to establish firm conclusions,
e NEL tube shield inserts, originally develboped by Naval Electronic Laboratory to
reduce tube temperature by providing better heat transfer to the tube shield, appear
to have no significant effect on tube removal rate. For equipments operated with
tube heat voltage continuously applied, NEL shield inserts cut tube removal rate by
approximately 30%. But for equipments operated with both heater and ]]l.llc* |:|m1|.'!.‘
on continuonsly, shield inserts cat tube removal rates only by 209, while m equp-
ments npq.ﬂtLd intermittently, tubes operated with NEL shield inserts actually had
25%% more removals, "ulthnua,ll the inserts appear to be advantageous for certain
Aring concludes that “general use 15 not

® No significant difference in tube removal rates was noted between equipments
operated with onlyv heater voltage applied during periods of non-use and equipments
operated with both plate and heater voltages applied continuously.
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KLIXON CB7274 FEATURES:

« Weight — 0.9 0z,

# Ratings — ¥ to 5 amperes.

&« Max |:||:|gra.||r|t: lorce —gpen and resel 5 ibhs.,
s Man, and max, hmis af trip (25°C) — 115%%

min,, 143%; max.

« Overload calibration — 200%; trip himits 15
LeC, Mmax

« Operating altitude — 80,000 1.
» Yollage drop mas. — 1.6V

OPEN

i .
. & - “5
| {1

100 | |

CLOSED

| 9, B
r:.‘[_

SAVE WEIGHT,
BUSSING AREA

& PANEL DEPTH

with aircraft, radio and
electronic equipment

ACTUAL SIZE

CLOSED OFEN

KLIX0
Circuit Breaker

Here's the smallest, lichtest weight circuit breaker
that you ean buy with precision performance charac-
teristics: Krixox DT7274 Series. Its fast tripping
response will provide full overload protection to the
low thermal mass component used in aireraft, radio
and electronic gear. A thermal type, this KLIXON
circuit breaker prevents nuisance tripping and gives
added reliability from shoeck and vibration.

Configurations are available that can be readily
installed in existing panels that accommodate the
NAF-1357 panel mounted fuses or larger neck-
mounted miniature ecireuit breakers. Write for
bulletin.

® Micro-
Miniature

“~TEXAS INSTRUMENTS

L 2809 FOREST STREET =

INCORPORATED

METALS & CONTROLS DIVISION
ATTLEBORO, MASS.

Other Precision KLIXON
Circuit Breakers

. KLIXON 7280
Circuit Breaker

Trip-free,
push-puall,
a-35 amp,

—— @ &
W KLIXOM D&760

m- Circult Breaker
':"'"-'--_; Thermal type,

three phase

y 5-80 amp.
— J‘,-i —

KLIXOR D7270
Circuit Breaker

ol Toggle actuated,

\.,‘ | simple trip-fres
design, 3-35 amp,

3

KLIXOM DET52.2
Circuit Breaker
High temperature,
push-pull,
indicating type.
2-30 amp.

SPENCER PRODUCTS: Klixon@ Inherent Overheat Motor Protectars » Motor Starting Relays « Thermostats « Precision Switches « Circuit Breakers
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British Transistorized Navaid Equipment

New British transistorized airborne navigation and communications equipment, developed
by Marconi's Wircless Telegraph Co., Ltd., will be shown at SBAC exhibition at Farn-
borongh in September. Navigation sets, housed in short § ATR size cases, include (1. to r.):
Type 6401 VHF omnirange receiver, Type 6402 omnirange navigation companion unit,
Type 6404 glide slope receiver and Tvpe 6403 marker beacon receiver. The VHF com-
munications package (right) inclodes 25-watt transmitter, crvstal-controlled, providing 360
channels (50 ke. spacing) in the 118-136 me. band, and fully transistorized receiver pro-
viding 560 channels in the 108-136 me. band. Total weight of transmitter and receiver
package is only 23 lb. Equipment meets Arine characteristic 520A, according to Marconi,
and includes additional features such as antomatic modulation control and 12 db. of speech
clipping for maximum intelligibility., Company also will display new teleprinter receiver,
Tvpe AD-308, a fully transistorized unit in a short § ATR size case for receiving narrow-
band FSK telegraph signals in the 90-150 ke, band.

tronic equipment, shown below:
Fio = F, + (FJ(IN)
Where:

I, 15 Total failure rate.

.. is Fatlure rate for continuously

operating cquipment,

I, 15 Failure probabilitv per cycle,

N 1s the cyvelimg rate.

Based on the finding that there 15 a
dehimite correlation between conhinuous
and ecvclic operating failure rates, the
natio of F./F, can be expressed as a
constant. For shipboard equipments,
predominantly vacuum tube units, n-
volved in the test, Arine has come up
with a figure of 8.0 hr. per cvcle for
the ratio of F./F..

Using this 5.0 hr per cvcle constant,
the above equation can be reduced to
the following expression:

F. = F., (1 4+ 8N)

Where

e 1s Total failures per hour.

F, 15 Failures per hour of continuous

operation.

N is Cyeles per hour of operation.

Arinc emphasizes that further in-
vestigations will be required to confirm
the validity of the foregoing expres-
sion. However, 1t believes that  the
specific constant used (8.0) should be
applicable to vacunm tube equipment
delivered to the militarv within  the
past five vears, providing such equip-
ment 1s operated at a ceveling frequency
in the range of approximately zero to
1.3 cycles per hour,

A curve showing the ratio of failure
rate for cyelic operation to failure rate
for continuous operation plotted as a
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function of cvching rate (see above),
shows that failure ratio changes rather
slowly with cveling rates below one
cycle in eight operating hours (N =
Y). At higher cvcling rates, the failure
ratio rises rapidly and above one cvele
per hour, the cvchng becomes the
dominant failure mechamism.

The cfect of on-off evcling mav pro-
vide an important clue to parballv ex-
plain discrepancies between reliability
of parts and svstems used in aircraft
and their reliability when used on
shipboard or in hxed installations, Arinc
speculates.

It also mav explain differences in re-
liabilitv of identical equipments when
uscd on  different  tvpes of arcraft.
Sceveral vears ago an Annc reliability
investigation of the AN/ARC-27 com-
munications set  disclosed that it
operated for an average of 155 hr
hetween Falure when installed on a
Convair B3-36, 77 hr. when installed on
a Bocing B-47, and only 32 hr. between
failures on 2 Grumman S2F. This was
almost a 6:1 variation in reliability fos
the same equipment between the B-36
and SIF,

'he average mission duration of the
B-36 was 13.3 lhir.. that of the B-47 was
6.6 hr. and that of the 52F was onlv 2.2
hr. This meant that for a given total
operating time, the ARC-27 aboard the
S2F was turned on and off six times as
often as the ARC-27 aboard the B-306.

Applving the newly developed cvelic
rehability equation (above), and using
the value of 5.0 as the constant, Arinc
worked backward to compute what

a new concept
for ordnance safety
in missiles and

space vehicles... »

LIBRASCOPE

EXPLODING/
BRIDGEWIRE
SYSTEM /

Rocket Motor Initiation
Thrust Termination
stage Separation
Destruct Units

Replacement of squib
or detonator for any
ordnance application

Unprecedented
safety during the
entire stockpile-to-
targef sequence
characterizes
Librascope's
EBW System for ~ =5
ordnance initiation.

Aboard the vehicle, EBW's virtual immunity
to premature initiation makes it possible
to eliminate elaborate safing mechanisms,
Weight of multi-stage missiles and space
vehicles can thus be significantly reduced.

0f prime economic importance is the versa-
tility of the Librascope EBW System. For one
EBW flight firing unit will properly sequence
and initiate all ordnance components in a
complete missile system.

Designed and developed by Librascope's
Sunnyvale Branch, the EBW System utilizes
the energy produced by the
exploding wire to directly ini-
tiate an insensitive secondary
explosive, EBW initiators of
this type cannot be initiated
by stray DC potentials or high-
energy RF fields. o

Send for EBW Brochure fo
Librascope Sunnyvale Branch,
670 Argues Ave., Sunnyvale, Callf.

LIBRASCOPE DIVISION

GENERAL PRECISION, INC.
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...Is setting the pace in space for years ahead

Lockheed Missiles and Space Division's progress transcends even that of

an era marked by phenomenal scientific growth. To an important degree, the
Division’s research and development activities are considered to be the

basis of its success.

As systems manager for the Navy POLARIS Missile and the Air Force
AGENA Satellite in the DISCOVERER, MIDAS and SAMOS programs, the
Division is engaged in exkensive research in many diverse engineering and
scientific fields. Some highlights of current research and development activities
include: Operations research and preliminary design; nuclear and space
physics; physical electronics; chemistry; materials; mathematics; engineering
mechanics; electronic communications and instrumentation; and

computer research and development.

Research is a concept which holds many different meanings to those concerned
with science and technology. At Lockheed, a distinction 1s made between

the nature of the work and its ehjecrives, Consequently, such terms as basic
research, applied research, systems or operations analysis, engineering

and development are used. A given individual maght find that his personal
inclination often leads him guite naturally from one type of research to
another. Recognition of this desire 1s reflected in the scope of work conducted
in the Research Branch at Lockheed Missiles and Space Division. Principal
research activities are: Pure and applied research; advanced design; engmeering
analysis; electronic prototype development; and machine computation.

Organization is determined by the rechnical field rather than by the type of
research. For example, a structural dynamicist, as a member of the
Structures Department, may, on one occasion, work on future space vehicle
configurations, at another time be associated with current projects such as
the POLARIS or Satellite programs, or he may be engaged in basic research
at the research laboratory. In each case, the individual has the opportunity
to maintain as much or as little contact as he wishes with others n

his field of interest.

Impaortant staff positions at Lockheed’s Research and Development Branch

in Palo Alto are available. Those scientists and engineers with experience related
to the above areas are invited to write to: Research and Development Stafi,
Dept. [-17, 962 West El Camino Real, Sunnyvale, California. U.S. citizenship
or existing Department of Defense industrial security clearance is required.

MISSILES AND SPACE DIVISION

SUNNYVALE, PALO ALTO, VAN NMUYS, SANTA CRUZ, SANTA MARIA. CALIFORNIA

CAPE CANAVERAL, FLORIDA » HAWAII
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Siegler's Hufford Division, long a leader in metal forming techniques,
announces the installation of its 120" Spin Forge Machine, entirely paid
for from corporate funds at a cost of $1,250,000. This giant machine,
augmented by the existing 72" Spin Forge, comprises the largest and
most complete Spin Forging facility in the world. It enables aerospace
scientists to design well beyond previous limitations,

The Hufford Division Spin Forge facility is capable of producing pre-

L L . . X 5 e a . F : oy 5 B 3 x
fﬂ prCfSIOI? fOfEf&HCES o cision surface-of mvullu'r_mn palt,g from 4 inches to 120 inches in diameter,

with no metal wasite/

CAREER QOPPORTUNITIES
are avallfable for
engineers ang scientists.
Wirite for complete information.

PLANT LOCATIONS: HUFFORD DIVISION, EL SEGUNDO, CALIFORNIA

to 25 feet long, and with wall thicknesses from forty thousandths of gn
inch to one inch — out of all metals, including space age exotic materials.
The giant Spin Forges can exert a pressure exceeding a million pounds
per square inch—to flow metal to the desired shape quickly, with great
accuracy, and with little or no metal lost to machining. Hufford Division
also produces Spin Forges for the aerospace industry.

The outstanding performance of every Siegler division derives from
divisional coordination under the Siegler basic corporate concept:
Progressive management of diverse activities with outstanding military,
industrial, commercial and consumer capabilities —in grder to bring to
cach of these fields the strengths of the others.

THE SIEGLER CORPORATION

610 South Harvard Boulevard, Los Angeles 5, California

* HALLAMORE ELECTRONICS DIVISION, ANAHEIM, CALIFORMNIA = OLYMPIC RADID AND TELEVESION DIVISION, LONG 1ISLAND CITY, NEW
YORK « MAGNETIC AMPLIFIERS DIVISION, NEW YORK CITY, NEW YORE « BOGEN-PRESTO DIVISION, PARAMUS, NEW JERSEY * SIEGLER HEATER DIVISION. CENTRALIA, ILLINDIS » HOLLY-GENERAL DIVISION,

PASADENA AND BURBANK, CALIFORMIA » VACALLIFT DIVISION, SALEM, ILLINOIS » COMET MANUFACTURING DIVISION, LOS ANGELES, CALIFORNIA = COMMUNITY ANTENHA DIVISION, RENO, NEVADA
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mean-time-between fatlure would have
been for the ARC-27°s if thev all had
been operated continuously, i1e. one
mission of indefinite length. On this
basis, the M'TBIY of the sets installed on
the B-36°s works out to 293 hr,, while
those on the B-+47's have a MTBI' of
170 hr., and those on the 52F's have a
MTBEF l:]-f 143 hr. On this basis, there
is only a 2:1 spread. (See graph.) And if
a constant with a value of 10 is used, the
MTBY discrepancies between ARC-
27s on different types of aircraft be-
come less than the range of experi-
mental error,

The results of Arine's investigation
suggest that continuous operation of
clectronic  equipment will give  the
maximum reliability, in terms of total
operating hours before failure.  But
this might result in more equipment
failures per unit of calendar time than
if equipment is turned on only when
needed,

For example, if a given picce of equip-
ment necds to be operated for two hours
every day, but is left on continuously,
the expected number of failures per dav
will be (24)(F.).

If, on the other hand, the equip-
ment is turned on and operated only
for the required twe hours, then shut
off, the expected number of failures per
dav will be (ZMF. )1 + 8 x 1), or 10F,,
compared with 24F, for continuous
operation.

IYor this situation, there would be al-
most 23 times as many failures per day,
or per week, if equipment is operated
continuously as if cyclic operation i3
used.

Stated 1in more generalized form, if
the cveling factor is 8.0 (as preliminary
Arinc data indicates for vacuum tube
cquipments), then when equipment
must be operated for less than 16 hr.
per day, cvelic operation appears prefer-
able on the basis of fewer failures per
dav, per week, or per month. [f equip-
ment must operate for more than 16 hr.
everv day, fewer failures per unit time
will occur if the cquipment is left on
continunously, Arinc’s study indicates.

Arnne savs it needs to establish the
value of the constant (ratio of cvelic
fatlure probability to continuous opera-
tion failure rate) for a variety of tvpes
of equipment, ranging from rotating
machinery  to  transistonized circuits.
IFrom such data the optimum continu-
ous cvelic operation crossover pomt can
be determined for a variety of equip-
ments.

Copies of the Arinc report, giving de-
tails of its investigation, may be ob-
tained without charge by urlhng to
Arinc Rescarch Corp., 1700 “K" St.
N. W., Washington 6, D. C., Attn:
Mrs, M. C. Noble. Report is entitled:
“Effects of Cvcling on Reliability of
Flectronic Tubes and lqmpnmntﬂ
Publication No. 101-26-160.
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Without
Stabilized
Platform
in use

With
Stabilized
Platform
in use

STABIL.I1T XY

When your problem requires a precision stabilized platform
for its solution, then Aeroflex Laboratories can provide a
gyro, slave, orinertially stabilized system of provenverticality
and reliability, conforming to MIL-1-6181 and MIL-E-5272.

For additional information on Stabilized Platforms for
photographic, IR, radar or other unique applications requir-
ing the stabilization of large devices, address inquiries to
Dept. SP-3.

THE AEROFLEX CORPORATION

AEROFLEX LABORATORIES

DIVISION
34.06 SKILLMAN AVENUE & LONG ISLAND CITY 1, N. Y.
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COVERAGE provided by three synchronous communications satellites in equatorial (zero inclination) 22,300 mi. high orbits is shown as a
function of minimum feasible ground station antenna elevation angle relative to horizon,

Bendix Analyzes Satellite Orbit Coverage

Washington—Use of communication
satellites as relays in point-to-point com-
munications mnetworks will add new
problems to the design of network con-
Aiguration because the satellite position
changes with time except when a 22,500
mi. equatorial (synchronous) orbit 1s em-
ploved. Even synchronous orbit com-
munication satellites will undergo shifts
in position unless extremely precise
station-keeping controls are provided.

An analysis of coverage obtainable
with different types of communication
satellite orbits, made by Bendix Corp.’s
Systems Division, together with orbit
confirmations which could provide cov-
erage of areas of military and/or com-
mercial interest, were reported here dur-
ing recent Global Communications
Conference by company’s Charles Kent.
Leonard Newland, also of Bendix Sys-
tems Division, was co-author of the
paper. Bendix Systems Division has a
contract to develop the Project Advent
military active-repeater satellite intended
for a synchronous 22,300 mi. orbit.

The coverage areas were determined
by manual approximations, rather than

dB

by digital computer, but this 15 sufh-
ciently accurate for preliminary system
analysis, Kent told Globe-Com.

Farly thinking on communication
satellites suggested the use of 22,500
mi. equatorial orbits because such satel-
lites would remain essentially hxed
relative to a point on the carth, provid-
ing their orbits were highly arcular.

However, such a satelhite system does
not provide coverage of the polar re-
oions, an area of vital importance to
the military. The upper latitude limit
of coverage depends upon the minimum
angle with respect to the horizon at
which the ground station antenna can
be operated without interference from
other carth-based radio signals.

Bendix investigated the use of an in-
clined 22,300 mi, orbit, to provide
coverage of the polar regions. Becausc of
earth rotation, a satellite in an inclined
22,300 mi. orbit appears to an earth-
based observer to be following a hgure-
cight path in the sky. It appears to
cross the earth’s equator at the same
longitude every six hours, and to rise to
a latitude which corresponds to its

orbit inclination angle. That is, at a 60
deg. orbit inclination, satellite appears
to reach a maximum earth latitude of
60 deg.

If four communication satellites are
placed in an inclined 22,500 mi. orbat,
separated in time by six hours, so they
all traverse the same hgure-eight ground
track, the network can provide exten-
sive coverage of the polar regions and
much of the Soviet Union for a high
percentage of any 24-hr. period. Addi-
tionally, a significant portion of the
Far East and Pacific area and all of
Furope and North Africa are covered
66% of the ime, Kent pointed out.

A svstem emploving three satellites in
22,300 mi. equatorial orbits, plus three
in 22,500 mi. polar (90 deg. inclina-
tion) orbits, would provide truly global
coverage in a manner which meets both
the military and commercial needs of
the United States. (See chart.) A single
control center in the U. §. could be
used for relaving between polar and
equatorial orbit satellites. The conhgu-
ration also would provide some coverage
redundancy.
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INCLINED orhit synchronous satellite circles the carth; earth-based observer sees ground track as a figure eight crossing equator every six
hours. Two synchronous satellites in equatorial orbits could handle bulk of U. S. overseas commercial trafhe,

COVERAGE FOR 4 SATELLITES
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synchronous satellites in equatorial orbits and three in polar orbits could provide global coverage with only two ground stations.
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EFFECT OF DEVIATION of synchronous satellite from perfectly circular orbit due to initial injection error is shown above for eccen.
tricity of 0.1, representing present state of the art. For two satellite system with single relay station intended to view both simultaneously,
the 0.1 eccentricity causes an 11-deg. shift in longitude of the two satellites, moving common viewing areas from solid to dotted lines.
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Industry Studies Uniform Micro Packages

By Barry Miller

Los Angeles—Representatives of major
systems  producers gathered here re-
cently and agreed on a series of pre-
ferred semiconductor component for-
mats which are expected to guide mak-
ers of microminiature avionic com-
ponents during the next several years.

At the same time, the group—only
last May constituted as the Subcom-
mittee on Microminiature Components
of the Electronics Industries Assn.—
also adopted several proposals for non-
semiconductor components regarded as
the first step in bringing about uniform
form factors compatible with those se-
lected for semiconductor devices for a
wide varietv of future micromimature
passive components. These new smaller,
or micro, components are destined for
us¢ m the high-density avionic compo-
nent system packaging schemes to be
emploved by, among others, each of the
svstem manufacturers represented.

Some of the new smaller transistors
whose commercial introduction was an-
ticipated following the Institute of Ra-
dio Engineers convention held in New
York earlier this year (AW Apr. 11, p.
94) are slated possibly for inclusion in
the North Amernican B-70 program.

It is now believed that discrete micro-
mintature components will nd exten-
sive applications in mihitary and space
systems until such time as functional
circuit and molectronic techniques take
hold. System manufacturers, conse-
quently, are anxious to encourage second
sources for these interim microminiature
components which are appearing in
conflicting configurations not now gov-
erned by industrv-wide standards.

Function of the subcommittee, ac-
cording to its chairman, Ed Keonjian of
American Bosch Arma, is to formulate
the component package requirements of
system  manufacturers. The preferred
semiconductor geometries and dimen-
sions adopted by the group are not
standards, but rather a consensus of the
needs of system makers, In a fnal
report, they will be submitted to Elec-
tronics Industries Assn. &nd other re-
sponsible agencies in the hope that
standards eventually may be hammered
out. In the meantime, however, compo-
nent manufacturers, all of whom arc
excluded from voting participation on
the subcommittee, are kept informed of
the group’s deliberations in the obvious
hope that they will comply with the
group’s preferences in - microminiature
components. At the Western Elec-
tronic Show and Convention (Wescon)
held here simultaneously with the EIA
subcommittee meeting, two transistor
manufacturers who displaved micro

90

transistors in packages at variance with
the preferred type told Aviarion WEeEk
that thev would alter their case con-
hizurations.

5!. stems manufacturers represented at
this meeting, third held by the subcom-
mittee since its organization within EIA,
included AC Spark Plug, Burroughs,
International Business Machines, Lit-
ton, Lockheed, Martin, Philco, Radio
Corp. of America, Thompson Ramo
Wooldridge, Westinghouse, Autonetics,
Packard Bell Electronics and American
Bosch. In addition, component firms—
International Resistance, Rheem Semi-
conductor, Phileo (Semiconductor),
P R. Mallory, Texas Instruments, Can-
non, and RCA (Semiconductor)—at-
tended the meeting as non-voting par-
ticipants.

In repackaging conventional compo-
nents into electrically equivalent miero
components, the manufacturers arc
trving to boost component volumetric
eficiency (ratio of volume of active
element to volume occupied by compo-
nent) so that more components can be
packed into the small military and space
systems. For many components, espe-
cially transistors, volumetric efficiency 15
extremely low and, should it be in-
creased and the form of the package
rearranged to shorten long dimensions
and permit close packing of individual
components, smaller, lighter-weight sys-
tems can be built.

An example of the poor volumetnc
efficiency of a conventional component
was cited by Keonjian. The semiconduc-
tor wafer of one transistor case with a
volume of 0.0S cu. in. accounts for
onlv about 6 x 10™ cu. . or roughly
1/3,000 of the total component volume.

The transistor package which systems
makers agreed they want should have
ribbon leads coplanar to the face of the
package and pointed radially outward
from it as though the leads extended
from the face of a clock at the 3, 6 and
% o'clock positions. The package should
be circumscribed by a cvlinder, 165
mils in diameter and no more than 60
mils in height. This differs from the
TO 18, the smallest industry-wide tran-
sistor package now available with its
maximum dimensions of 230 mils di-
ameter and 210 mils height.

Radial leads which are now available
on a few of the newly introduced
micro transistors are a departure from
the traditional axial leads of electron
tubes and transistors. Radial leads per-
mit connection of the transistor in a
circuit either by embedding the unit
face down in the board with the leads
tangent to the board face or mounted
lush on a substrate, techniques now
becoming common. Neither method

requires bending of the leads and pos-
sible excessive stressing.

Similarly, the semiconductor diode
should be no greater than 60 mils in
height, should have radial ribbon leads
coplanar with one side of a 90 mil di-
ameter package. All dimensions and
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VARIED PACKAGES for micro transistors
and diodes in development or now offered
commercially threaten to deprive systems
manufacturers of alternate sources for micro
components earmarked for design into high
component density avionic svstems. Pack-
age conhgurations shown are Texas Instru-
ments” proposed micro diode (A) and its
Micromesa transistor now available (B).

POSSIBLE modified lead arrangement for
Texas Instruments’ Micromesa transistor
(C); D shows Rheem Semiconductor’s
diode, transistor package now available.
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forms were selected by the subcommit-
tee to be compatible with a 25 mil grid
system and only after a survey of the
small transistor and diode packages cur-
rently being developed by component
manufacturers.

Consistent with these decisions, the
subcommittee adopted an outline of the
configuration it hopes all passive
components with leads will meet. This
mcluded nbbon leads, one dimension
perpendicular to the lead plane at a
maximum of 60 mils, and leads coplanar
with one surface edge of the part.

In broad terms the committee’'s rec-
ommendations amount to a request for
a uniform configuration for all compo-
nents to facilitate automatic assembly
of the large numbers of them required
in complex modern avionic equipment
and to obtain maximum packaging den-
sities. A few component manufacturers
are mow moving in the direction of
uniform packaging dimensions for many
types of microminiature tumlmn{_nh
P, R. Mallory, for example, recently
began snmpimg industry interest in its
pilot line production of a line of uni-
form dimension passive micro compon-
ents, all of them leadless. The Indianap-
olis component firm says it has among
its new micro r:umpﬂncnts the following
line of resistors, capacitors and a recti-
hier, each with identi-:al over-all dimen-
sions of 100 mils diameter and 60 nuls
in height:

e Carbon composition pellets in valucs
from 50 ohms to 5 megohms with 0.1
watt rated dissipation.

» Metal oxide film pellets at 250 ohms/
sq. with 0.25 w. dissipation.

¢ Ceramic pellets in values up to 400
picofarads with 400 v. breakdown volt-
age,

® Tantalum pellets up to
with 6 v. breakdown.

e Silicon pellets rated at 200 milliamps
and 600 v. piv.

The leadless Mallory components can
he dropped into holes in a circuit board
and interconnected by printed winng
or by screened-on interconnecting de-
vices. Over-all dimensions of the com-
ponents are consistent with the interests
of system people as expressed at the
meeting.

2 microfarads

Transistors Displayed

The subcommittee’s adoption of
rccommendations for compatible com-
ponent conhgurations followed closely
the display l:-% a number of new micro
rransistor packages at Wescon, Avionic
component companies that displaved
new small transistors were:
® T'ransitron  Electronic  Corp.—The
New England finm showed ﬂE‘\L]L'IIPI'ﬂLTIr
ral models of a micro transistor, which
it is not vet offering for general sale,
The package, 150 nmuls in diameter and
5 mils in height, has a ribbon collec-
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tor lead with two parallel wire leads
(emitter and base) which are coplanar
to the device., A spokesman at the com-
pany's Wescon booth conceded that
the device may experience bridging over
the emitter and base leads. He added
that the company will probably switch
to a different package—rectangular in
torm with radial nibbon leads, similar
to that shown in an accompanying
drawing—for its commercial models due
out at the end of this vear. Both
packages are of glass-to-metal her-
meticallv sealed construction, With the
exception of lead placement, the rec-
tangular package fits within the form
specthed by the systems subcommittec,
The company says it can repackage its
whole line of small signal mesa transis-
tors in the smaller package for a micro
component market which it estimates
as five to 10 vears in duration.

® Texas Instruments—Two  transistor
tvpes, T1 430 and 451, almost exact
clectrical equivalents of 2N706A and
INTS53, respectively, are the first dis-
plaved units of the company’s Micro-
mesa transistor line. The r:m‘:ular unit,
as shown in an accompanying diagram,
is 180 mils (plus 10) in diameter, 50
mils in height with radial ribbon leads
in the configuration preferred by the
subcommittee. The package is a metal-
hzed ceramie wafer with a metal cap
and can be supplied without leads for
imsertion in board and interconnection
by silk screen conductors. Texas In-
struments savs its entire mesa line will
be available in the small package. The
TT 451 differs from its larger cousin only
m that it will dissipate 450 mw. in free
air at 25C contrasted with 300 mw.
under like conditions for the 2N753
because of a shorter heat conduction
path, according to the company.,

* Hughes Aircraft—Developmental mod-
els of a leadless micro transistor
whose commercial form will be altered

slightly were displaved by Hughes, A
ceramic package, the transistor will be

clectrically identical to larger units with
the L\E"L]]i'lﬂﬂ of smaller power dissipa-
tion. The package at Wescon is similar
to the hrst of two early forms shown in
AN accompanying dnn-.mg (50 mils in
chameter, 30 mils in height). Final
commercial form will be egg-shﬂpcd.
with the kev slit to separate emutter
and base, and will be 58 mils major
chameter, 30 mals minor diameter. Final
device, Hughes savs, will have a true
hermetic seal, a clim the company
s now making for its developmental
units, One end plate of the package
will be magnetic f{:r automatic assem-
bly discrumination.

® Philco—I‘irm’s 150 mil long, 125 mil
wide, 60 mil high |]1ELIEE was displaved
but commercial units will not be avail-
able until early next vear.

® Rheem  Semiconductor—Company’s
metal-to-metal Microbloc transistor is
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RHEEM may produce package E with radial
leads. F is Pacific Semiconductor’s micro
diode. G is Pacific Semiconductor’s surface
passivated micro transistor.
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RAYTHEON'S micro transistor (H) is now
available. Two forms of micro transistor
packages (I) are contemplated by Transitron
with unit at right a more likely commercial
version.  Sylvania’s pancake package (J) is
now available.
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TO JUDGE THE
QUALITY OF KEARFOTT
SYSTEMS AND GYROS...

CONSIDER THE COMPANY
THEY KEEP

KEARFOTT A KEARFOTT is deyeloping
developed . precision floated gyros

and now produces S for the |Skybolt| missile
precision floated : |

gyros
for the

Atlas
missile

KEARFOTT is developing

_—— \, h ! h
KEARFOTT engineered AN : : E_'d5“ "'?ﬂt
and now produces 1 PR guigance system
the stabilized phase e

.‘I‘l

follow-up system for | Talos

KEARFOTT developed
and now produces
the |Bomarc-B |

all-attitude
KEARFOTT mid-course

developed and now produces guidance system
precise heading and vertical
reference systems for

the |E-52 aircraft

GENERAL PRECISION. INC.

Other Divisions: GPL.Librascope, Link

KEARFOTT DIVISION

Little Falls, New Jersey
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one of two lines of micro transistors
available with axial leads. Package is
211 mils in diameter (roughly the sani
s TO 18), 63 mils in height and is
suitable for both transistors and diodes
The company savs leads can be bent
without cxcessive stressing for mount
mg fAush atop a '-.I]]"P-.'[r'lt{_’ adding onl
|lmur five mils to the height of the de
vice, Welded hermetic -rul 15 EIrm
teed for commercial units shown for
the frst time at Wescon. lmproved
clectrical characteristics are claimed o
the component as contrasted with its
cquivalent, the 2NG697, particularls
hetter power dissipation. Rheem will
make radial leads for the micro tran-
sistor with the adoption of the svstem
subcommittee  recommendation. !
spokesman for the firm indicated.

o Svlvania—Company’s pancake pack-
age (AW May 9, p. 107), another of
the axial lead micro transistor packagoes.
is available in commercial quantitics

from Svlvania. Type SYL-1987, an

npn germanium alloy switching tran-
sistor (comparable to 2N388) has 1§
total power dissipation of its otherwise
clectrically - equivalent  cousin.  Pack-
age is 270 mils in diameter (largest di-
ameter of the “small” transistors) with
230 mil cap and runs to S0 mls in
height (including flange).

¢ Raytheon—A 130 mil diameter all-
metal welded package with a  glass
header is being oftered by this company.
Height of the unit is relativelv large—

Haﬂl tnﬂl.

Pacifhic Semiconductor—A pioncer in
1!:1: small transistor field, this irm re-
ports continued interest and large num-
bers of orders for its surface passivated
micro and pico transistors since their
cdisplav at this vear’s IRE convention.
A fve to 10 vear market future, pri-
marilv in digital computers and second-
arilv in communications gear, is €n-
visaged,

Other  companies known to  be
developing  small  transistor  packages
including CBS Electronics and Radio
Corp. of America did not display thor

packages.
Smaller TO 18s

Besides the new micro transistors,
sizable volumetric efficiency  improve-
ment can be obtained by simply reduc-
ing the sme of the TO 18 p,ln:;L.lffL_
Transitron, a company representative
wivs, will shorten the header which
shortens the seal and permits a corre-
sponding shortening of the cap. This
wonld cut down on the height of the
package and the modihed TO 18
could then be a direct replacement for
the standard umit.

In evolving suitable packages for
micro transistors a number of conflict-
img technical interests including ribbon
vi. thin wire leads, axial vs. radial
lcads, package configuration and nature
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PHILCO designed package M. N shows
package preferred by systems manufactur-
ers as expressed at recent Electronic Indus-
tries Assn. meeting,

of package (surface passivated, glass-to-
metal and metal-to-metal) anse.

The ribbon leads appear to be pre-
ferred because of dithculties encoun-
tered in welding round leads to round
surfaces, h«r.mu,',c' of their greater fexi-
bility, the simplicity of a flat weld and
more efhcient support that 15 possible.

Some users report difhculties
handling the small hne-wire lead com-
ponents and cantion that extreme care
must be exercised to avoid destroving
the leads with excessive heat in circuit
assembly,  Ribbon leads suggested by
the subcommittee should be at least
. in length to assure ease of han-
dling, These can be trimmed if neces-
sary. The ribbons should be 3 mils in

depth and 25 mils in width.

Wide Usage

Although axial lead micro transistors
were developed by a number of com.
ponent manufacturers for RCA's Micro
Module program, radial lead com-
ponents appear to be widely favored
for other high density svstems. Axial
lead phff.'mmt is regarded as a con-
scquence  of conventional projection

welding, Bevond this, a market for
leadless micro transistors to be inserted
within the thickness of a  substrate
seems to be anticipated by Hughes (for
the company’s own svstem programs, at
lcast) and Texas Instruments (which s
supplving some of its Micromesa tran-
sistors without leads).

The subcommittee did not select
from among the various tvpes of cases
offered by manufacturers. Any doped
or coated units within the outline
dimensions will be satistactory to it, the
final subcommittee report probably will
mdicate. Also, the subcommittee has
not hxed upon any materials for semi-
conductor devices, The difficulty it
found was that the optimum lead ma-
terial choice would vary with joining
method emploved in circuit work.

Fimal report on semiconductor com-
ponents embodving the preferred data
adopted by the subcommittee will be
preparcd by its  semiconductor  task
group. A report on non-semiconductor
components will be prepared for discus-
sion at the subcommittee’s next mect-
ing, scheduled for early November at

lncation as vet unselected.

The non-semiconductor task group
has been asked to:

o [istablish definition of a microminia-
ture capacitor.,

® Report on inductors used as pulse
transformers in digital circuits.

® Report on microminiature connector
survey considering contact and insula-
tion resistances, thcll'rln{“{ losses, fre-
queney factors up to 100 me., drv oir-
cait with a threshold voltage of 50
millivolts in a linear connector,

Summary of Findings

Summarizing its findings on lead ma-
terials, the subcommittee’s semiconduc-
tor task group described optimum
choices for cach joining method. Con-
cductive cementing will not affect selec-
tion of lead materials, it said. Gold. tn
or solder coated materials would be
preferred for soldering, but these are
not snitable for optimum weldability. A
compromisc—leads of good weldable
base materials and r:mh:d for good
chhr.lhiIih—Jmn be desirable. Where
thermal compression bonding is used,
gold leads are favored because of the
Tm.rlh high inherent solderability and
low rate of work hardening. Sealing to
hard and soft glass presents another
problem.

Gold leads mav thus be desired for
thermal compression bonding, and gold
coated leads on a weldable material for
solder and resistance welding, although
the task zroup believes a fnrthu SUTVEY
must be concluded to furnish data for
a more conclusive report. A few sub-
comumttee members felt the selection
of materials might better be left to the
discretion  of individual component
manufacturers.
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North American’s highly versatile A3J] Vigilante is an all-weather aircralt with

atomic fire-power capability, Chatham designed and supplies the

silicon power conversion equipment which furnishes the de power,

two units on every AlJ, each delivering 200 amps.

Chatham Transformer-Rectifiers specified

JEVSHNIOBL
There are

for NORTH AMERICAN A3J Vigilante

The North American two-place, twin-jet A3] Vigi-
lante is an all-weather attack weapon system which
can be carrier or land based. The A3] was designed
to deliver a wide variety of ordnance, including
nuclear weapons, at either high or low altitudes at
speeds in the Mach 2 range.

Naturally this broad-base ecapability and strategic
application make rigid standards of reliability and
performance of A3] equipment mandatory. For this
reason, North American chose Chatham conversion
equipment to furnish the de power with unfailing
dependability. Electronics aboard the A3] and the
nature of the aircraft’s mtended use makes it impera-
tive that a very constant reliable source of de power
is always available. Chatham's 28VS200BL trans-
former-rectifier met the rigorous electrical require-
ments fully while keeping size and weight to a
minimum. The 28VS5200BL weighs less than 16
pounds, stands 5" high, is 77 wide, and only 117
long,

North American adds still another important name
to the list of aircraft and missile manufacturers who
count upon Chatham design and manufacturing
know-how to deliver the best in airborne power
conversion equipment. This unmatched top-perform-
ance reliability in highly compact packages results
because Chatham maintains complete control of
cvery step in production including the manufacture
of its own solid-state components, By strictly con-
trolling size and shape of each component, Chatham
achieves the most efficient conficuration while meet-
ing the toughest electrical specifications.

Send for Folder T-26. It describes Chatham power
supplies. Many are immediately available. Or for-
ward your specifications. We'll gladly recommend
the desien that will do the best job for you,
Chatham Electronics, Division of Tung-Sol Electric

Inc., Livingston, N, J. TWX: LVTN N]-489

CHATHAM . . . world's leading supplier of
oirborne power conversion equipment,

CHATHAM ELECTRONICS

division of

TUNG-SOL ELECTRIC INC.

25
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ElectriK Tel-0-Sef—the true 2-wire system
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Gare and feedback of delicate inputs

Fout i Coutral.

SINCE 1885

Delicate mnputs thrive on the temder care of ElectriK
Tel-€)-5es _ﬁaf'f‘.r--fmf.rr.ru'r- _f.;'.r'r.lr.lrm'f'.ll,' system. This svstem. used
as Lhe basie circuit in Tel-0-5Sef transmillers, receivers. con-
trollers, and other instruments, has proved itself in thou-
sands of installations in the last five vears. The force-halance
fliﬂ'-ll-llﬁl.l'l'-.. ‘|'i|l|'|.l“ i”!‘!lt'il.‘:l‘.‘" Il“' Hl'["HI'fH'_'I.' .'|.|Il! |i'||'|'|j_|'|"”il'
response of the system by decreasing hysteresis effects and

sensitivity to changes in ambient conditions.

Observe: (1) input force (from bellows, Bourdon tube, or
displacement linkage) deflects pivoted beam: (2) air-gap in
ferrite detector increases, (3) producing a change in in lue-
tance 1n oscillator eircuil: (1) a [mriEuH of oulpul current 15
fed back into magnet unit, producing a foree on beam which
i2 equal and opposite to input foree: feedback balances beam.

Full seale motion is only one-thousandth of an inch.

The advanced control engineering seen in force-balance
feedback i= ecarried through the entive Electri K Tel-0-Set
Fﬁ}'.ﬁh*m. :":-||:-1'if'|:'-:l|[}, there' s no external PowWeT f'l’rl'l_l_jl'!"l al
any held-mounted Tel-0-Set instrument, Line power cone
nection i made only at the receiver. Two-wire d-c rans-
mission eliminates shielding problems. The 4-20 milliamp
signal range of the svstem gives a live zero and permits the

use of the most reliable transistors available, The d-¢ signals

Oscillator

Input ?
[j' | Detector +
I.* i : i rf;r i 4-20 ma Elrl:
Baciori & \ Output

Pivat Magnet Unit

can be fed into data handling svstems and millivolt-actuated

instruments . . . can be easily transduced to a standard 3-15

psi pneumalie signal lo operale existing ppneumalic syslems.

Take a new look at your control apphcations with the
Eleetri K Tel-0-5¢t System i mind! Get complete techoeal
data From vour loeal Honevwell held engioneer. Call him today

s as near as vour phone. MaissearoLts-HoONEYWELL.

21 Penn Streel. Fall River, Massachusells,
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Consumable electrode—beart of the vacwum arc furnace

New Timken® Vacuum Arc Steel:
Cleanest, strongest steel you can buy

Il-‘ you make or plan to make parts
that must have exceptionally
clean and strong steel, specify
Timken™ steel made by the vacuum
arc process. It's ideal for aircraft,
jet engine and other parts where
such steel 1s vital. Timken vacuum
arc process steel 1s the cleanest steel
available in commercial quantities.
And only the Timken Company
furnishes this super-clean steel in
bars, wire, and rotary-pierced tub-
ing in a wide range of alloy and
stainless analyses.
You get these advantages:

L IV]

e i i
¥ TAr’'Y

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

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

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

very high strength and ductility,
When you buy Timken steel you get:
v« 1) Quality that's uniform from
beat to heat, bar to bar, order to
arder. 2) Service from the experts in
specialty steels. 3) Over 40 years
exfrerience i solving tough steel prob-
tems For further information, write:
The Timken Roller Bearing Com-
pany, Steel and Tube Division,
Canton 6, Ohio. Cable address:
"TIMROSCO". Makers of Tapered
Roller Bearings, Fine Alloy Steel and
Removable Rock Bits.

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

78

At dash speed, the B-T0 will
fly a mile for every breath
yvou take. From 13 miles up,
the pilot will be able to direct
his VALKYRIE across con-
tinents in an hour and a half.
It represents the greatest
single step forward in
manned weapon systems for
advancing United States air
supremacy.

North American's B-T0 is
far more than a new USAF
bomber. It will complete the
awesome deterrent of a
mixed force of missiles
and manned systems.
Power for the VALKYRIE
comes from J93 turbojets
by General Electric... a
name which 18 synonymous
with both pre-eminence and
dependability.

H‘:lgr:':f e Ohir Mos? fm‘.t:a-rﬂn.l' Klodtec

GENERAL &3 ELECTRIC

FLIGHT PROPULSION DIVISION



marks the trouble spot in seconds!

Xeroradiography cuts x-ray inspection time
and cost! With this revolutionary method, radio-
graphs are obtained electrostatically — images dry
and ready to read less than a minute after exposure.
A characteristic phenomenon called “highhighting”
automatically emphasizes discontinuities—will show
up defects indiscernible by other means. Here at
last you find both radiographic detail and high ex-
posure speed rolled into one!
Xero(zero)radiography is beyond doubt the long-
awaited answer for many industries seeking fast,
economical production-line x-ray inspection, Proved
applications range from tire manufacturing to the
production of extruded metal tubing, and it is par-

ticularly valuable in the foundry for inspecting light
alloys. One prominent aircraft manufacturer® re-
ports 25% cost savings with xeroradiography and
15 strongly urging its vendors to use it.

For complete details on xeroradiography, contact
vour local G-E x-ray representative now . .. or write
to X-Ray Department, General Electric Company,
Milwaukee 1, Wisconsin, for Pub. W A-94,

*Name available on request.

Frogress ls Our Most Imporfant Frodvct
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» Shoe Is On the Other Foot Now—Air-
lines and amreraft manuofacturers, who
for many years pressed avionics manu-
facturers to reduce size and weight of
their equipment, now find themselves
facing installation and handling prob-
lems that result from drastic size re-
ductions which avienics manufacturers
have achieved, hrgch through tran-
sistorization.  Arinc’s Electronic F.ngi-
ncering  Committee (AEEC), there-
fore, i1s sounding out airlines, aircraft
and avionics manufacturers on the pos-
sibility of combined-function packaging
for next-generation equipments.  For
example, VOR receiver, glide slope re-
ceiver and marker beacon receiver might
be packaged in a single case. Another
possibility 15 to combine VHF trans-
mitter and receiver. The combining
of several units mav result in further
size, weight reduction bv eliminating
separating tuning provisions and power
supplies now built into each unit.

» Transistor Reliability Reported—DBrit-
1ish Marconi, which 1s introducing a line
of transistorized communications and
navigation equipment at this vear's
SBAC exhibition in Farmmborough, re

ports that it has accumulated more than
20,000 hr. of continuous operation
under temperature-cvcled conditions on
units without a single transistor failure,

» British BMEWS Poses Tough Prob-
lems—Although Ballistic Missile Early
Warning Svstem installations in Green-
land and Alaska posed difficult Arctic
construction prnhlcrm the construc-
tion of a third site at Fvlingdales in
England is not without its own tem-
perate-zone problems. At the insist-
ence of The Council for the Preserva-
tion of Rural England, anxious to avoid
defacing the Yorkshire countrvside, the
British BMEWS site will be designed
s0 that onlv the three tracking radars
risc above the horizon. Proposal to
paint radomes brown to match the
moor was rejected in favor of duck-egg
blue, to blend with Britain’s sky.

> New Piezoelectric Materials—Bell Tel-
ephone Laboratorics scientists have dis-
covered that zine oxide and cadmium
sulphide exhibit strong piezoelectric
characteristics.  When zinc oxide is
doped with lithium, to neutralize its ex-
cess conductivity, the compound exhib-
its piczoelectricity effect that is four
times as great as quartz, while cadimum
suliide 15 about twice as great, BTL
reports.

 Call for papers—The 1961 National
Symposium of the Professional Group
on Microwave Theorv and Techmques,
scheduled for May 15-17 in W ashing-
ton, 15 secking papers mn the held of
microwave research, development and
application, mcluding solid-state micro-
wave deviees. Interested authors should
send 500-word summarnies, by Dee. 12,

to Gustave Shapiro, National Bureau of
Standards, Washington 25, D. C.

* Higher Power Radar Tubes Coming—
One indication of expected growth in
power levels of klvstron Euhc"_-. used for
radar, alrcady at ]JL&]- power levels of
tens of nutn]u'-mq 15 power uup]}]j.
under n:nmtrmtinn bv Eitel-McCul-
lough, major klvstron |]r:}duur New
facilitv, to be used in testing klvstrons,
will permit power levels 15 times
greater than now required for existing
tubes. Average power output of frll:lhn
will be 3 million watts at 282,000 volts.

» Digital Logic Meeting Papers Avail-
able—Proceedings of the hrst Users’
Conference on I“Ih namic Digital Logic,
held earlier this vear in Beverly Hills,
Calif., now is available in a 72-page
brochure which can be obtained by
writing Computer Control Co., Inec,
9583 Concord St., Framingham, Mass,,
or 2251 Barry Ave., Los Angeles 64,

Refrasil insulating blankets for

gas turbine and other iﬂEL’llﬂtiﬂg

applications are used by most leading

REFRASIL

the supreme lightweight high

temperature insulating material

STAND 171 FARNBOROUGH SHOW

engine makers and aircraft builders.

You can see these lightweight blankets,

in cloth or in made-to-measure

THE BRITISH REFRASIL COMPANY LIMITED

stainless steel envelopes, as well as

other Refrasil products, and Astrasil

and special integral blankets for

aircraft pipework systems (De-Icing,

Cabin Heating, etc.)
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Stillington County Durham England
Telephone Stillington 351

A MEMBER OF THE DARLINGTON GROUP OF COMPANIES
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Calif. There is no charge for single
copics.

> NBS Develops New Test Technique—
Method for evaluating mathematically
the factors involved 1 vanability of
test results obtained by several labora-
tories, to distinguish between random
and svstematic sources of error, has been
developed by John Mandel and T, W,
Lashof, National Burcau of Standards
in Washington. For details, write INBS
lechnical News Service, Washington

25, D. C., and refer to STR-2499.

» New Veeps Named at RCA—Irving
Kessler and Stanlev W. Cochran re-
centlv were elevated to the posts of
divisional vice president and general
manager for Detense Electronics Prod-
ucts at Radio Corp. of Amernica. Kess-
ler will handle the Airborne Systems
Division, Cochran the Surface Com-
munications Division,
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Height-Finder Antenna

Passive height-finder radar antenna, recently
installed at Federal Aviation Agency’s Na-
tional Aviation Facilities Experimental Cen-
ter in Atlantic City, N. J., will determine
height of aircraft using radar energy bounced
oft aircraft by conventiomal airport surveil-
lance madar. Built by Maxon Corp., the
system will be evaluated starting later this
year, The three-sided 160-ft.-high tower
supports three scanning arrays, each provid-
ing 120 deg, of azimuth coverage.

» Cold-Cathode Emission—>5Steady-state
clectron emission, on the order of 10™
amperes, has been obtained from spe-
cially treated cadmium sulhde at Nu-
clear Corp. of America. Company’s
Navvy  Bureau of Ships supported
studies (AW July 25, p. 71), ot elec-
tron emission from reversed biased pn
jnctions  designated COCAT  (cold
cathode), mvolve a search for semicon-
ductors exhibiting large emission char-
acteristics and the studv of optimum
surface conditions and junction geoms-
ctry for enhancing the effects.

» Signed on the dotted line—Major con-
tract awards recently announced by
avionics manufacturers include:

e Bell Aerosystems Co., Avionics Divi-
sion, Buffalo, will supply digital velocity
meters (integrating accelerometers) for
Air I'orce Discoverer, Midas and Samos
satellite programs under 5400000 con-
tract from Lockheed's Missile and Space
Division. Velocity meter will be used
to shut off rocket engine to achieve de-
sired orbit.

e General Electric, Heavy Military Elee-
tronics Dept., Svracuse, N. Y., $3.3 mil-
lion contract from Rome Air Materiel
Area for production of AN/FPS-7 high-
power search radars for air defense use.
e Sprague Electric Co., North Adams,
Mass.. $1.3 million contract for solid-
tantalum, electrolvtic capacitors for use
in Minuteman inertial guidance system.
Contract was awarded by North Ameri-
can’s Autonetics Division.

e [nternational Telephone & Telegraph
Corp., two contracts and three call or-
ders totaling nearly 52 million from Air
Force, One contract calls for IT1's
Federal Electric Corp. to install SAGE
time-division data link at eight USAF
facilities, while another calls for installa-
tion and operational testing of a proto-
tvpe model of the data link system.
Three call orders provide for studies to
prepare five-vear forecast of wire com-
munication needs at Air Force bases.

® Telecomputing Corp., Los Angeles,
will design and assemble air trafhc con-
trol beacon ground systems under Fed-
eral Aviation Agency contract for 55.7
million. Svstems will be installed at 36
IFAA control centers throughout the
country,

e Beckman Instruments, Svstems Dis
vision, Anaheim, Calif,, reports a 51.1
million contract from Lockheed's Mis-
sile and Space Division for two high-
speed  data  processing  svstems  for
USALI"s satellite programs. Svstems will
translate satellite data for use by variety
of computers and communication svs-
tems.

* Babcock Radio Engmeering, Inc., 52.7
million Navv contract for production
of remote control guidance svstems
for drone anti-submarine helicopters

(DASH).

Di

Ll [ |

MOTOROLA

Military Electronics

|}
] 1 Gimnme gy

U

Ii:il|-| | liggl
|I||||.:J_||_ .
I;ui-l.;-l-...ll-h':

hll;ll]:d:l.

TR

visSion

HEAD IN
THE\CLOUDS

FEET ON
THE GROUND

DOWN-TO-EARTH cost orientation
at Motorola begins with disciplined
research applied to creative ideas
and, progressively, pervades every
stage of development, assembly, and
final production. Ultimately it is
reflected in lower field maintenance
and support costs consistent with the
desired level of reliable performance.
This acute awareness of total cost
versus initial cost, sharpened by more

than thirty vears of competitive
experience and commercial success, 1s
characteristic of Motorola’s complete
military electronics capability

in terms of systems, equipment,

and Solid State components.

Because of its demonstrated capability,
Motorola is engaged in many complex and
advanced programs. For example;

« Military Communication Systems & Equipment

= Data Transmission, Processing & Display Programs

« Missile Systems, Electronics & Instrumenfation

= Electronic Warfare & Countermeasures Programs

« Anti-Submarine Warfare Systems & Equipment

= Applied Research & Development in Microelectronics
» Advanced Radar & Sensor Developments

« Solid State Developments in Materials & Deyices

« Navigation Systems & Equipment

* Surveillance Systems

More detailed information is available

in a comprehensive brochure.

Experienced scientific personnel seeking
opportunities to advance in these

fields are invited to contact the Motorola
office in the location of their choice.

CHICAGD 51 ILLINOIS
1450 NORTH CICERD AVENUE

SCOTTSDALE, ARIZQONA
8201 EAST MCDOWELL ROAD

RIVERSIDE, CALIFORMIA
B330 INDIANA AVENUE



HELICAL GEARS

Every M-D blower shipped haos
a malched pair of crown-
shaved, lopped helical gears.
Backlash lolerance is Q005"
o .0015". Mo other blower
malches M-D quality.

WHY M-D ROTARY

POSITIVE BLOWERS

develop
higher
pressures !

The unique combination of preci-
sion manufacture and modern de-
sign found only in M-D rotary pos-

itive blowers permits higher speed

operation and higher pressures, For
this reason M-D can furnish greater
air flow at lower initial cost.
M-D blowers operate at wider
pressure and spem:l ranges than any
other rotary positive blower. Ca-
pacities of 22 production models
range from 50 to 4,000 CFM, pres-

sures to 14 PSIG smgfe, 70 PSIG
multi-stage. =]
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M-D BLOWERS, inc.

RACINE, WIEEDHEIEI

A SUBSIDIARY OF MIEHLE-GOSS-DEXTER, INC,
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NEW AVIONIC
PRODUCTS

Components & Devices

¢ Delay Lines, DL series, employ sub-
mimakture 1|1-:Jui:tun and temperature
compensating capacitors to provide
stable electrical charactenstics through-
out —35 to 105C range. One typical
unit, DL-130, has 2 microsec. delay
time, 0.22 microsec. rise time, 1,000
ohms impedance and 0.001 db. maxi-

mum msertion loss. It measures 3 in.
mm length and % in. diameter. Other
units have 100 to 2,000 ohms imped-
ance, .1 to 2 microsec. delav and in-
sertion losses as low as 0.001 db. All
units are rated at 500 v.d.c. test, 200
vid.e. working and 50 v.d.e. pulse.
DL-130 price 15 $45.50. Allen Avionics,
225 B, Ind St., Mineola, N, Y,

e Strain gage accelerometer, Type 4-202

a linear unbonded strain gage hldlﬂ.'l:
tional instrument weighs less than 3 0Z.,
nLtuplu | cu. in. Linearity and hys-
teresis rated at less than +0.75% of
full range output. Standard ranges are

'f';.
.' ﬁ 1-
- '-"" .
k" .
e
-

\, 3 |
*l- Ry

from —5g to 500g,

Mechanical stops
permit over acceéleration up to 20x rated

range. Input voltage is 5 v, with full
range output of 40 mv. (=20 mv.).
Consohdated FElectrodynamies Corp,,
360 Sierra Madre Villa, Pasadena. Lllf

® Time Code generator, Model ZA-802,
supplies time correlation information in
Atlantic Missile Test Range or Eglin

‘-I-“_ i

Gulf Test Range format for laboratory
or field operation. Generator provides
either 17-bit memory coded time signal
one per second or a slow rate 13 bat
binary coded time signal every 15 sec-
onds at a 1 pps. rate. Both codes indi-
cate hours, minutes and seconds. Seven
pulse rates arc available as auxiliary aig
nals. Frequency stability of gt.m:mtnr 15
three parts in 107, All solid-state unit is
57,050, f.o.b. company, Electronic En
gineering Co. of Calif,, 1601 rlst
Chestnut Ave., Santa Ana, Caht.

e Trimming potentiometers, TVR-150
serics, are available in two basic lead
arrangements for proper positioning on
printed circuit board in missile, tele-
metry, radar and communications ap-
plications. TVR-153 has side-mounted
pins for fat placement of trimmer on
board while TVR-151 and 152 are for
vertical mounting. Trimmers can be
purchased in 14 ranges from 10 ohms

to 100,000 ohms with 1 w. power
ratings, Series meets temperature,
shock and humidity milspecs. Wells

Industries Corp., 6880 Troost Ave.,
North Hollywood, Calif.

¢ Miniature silicon controlled rectificrs,
Types XIRC2 through XI1RC20, are
seven units with peak mverse voltage
ratings of 20, 30, 50, 70, 100, 150 and
200 v. and arc capable of directly re-
placing mechanical relavs where load
currents of 1 amp, are required. Recti-
fiers weigh as little as 0.1 oz. All units
are hr:nnr:tically sealed, all welded and

el T EE—

A

4 umui_li'ii

AVIATION WEEK, September 5, 1940

measure approximately 1 in. long, not
mcluding leads. Rectifiers can perform
highly efficient power switching in com-
puI:Lr temperature control, servo, a.c.
and d.c. motor control, airborne printed
circuitry 1|Jphclhnm. Price range is
$4.50 to $15 ecach in quantities of one
to 99, with delivery on request. Inter-
national Rectifier Corp., 1521 E, Grand
Ave., El Segundo, CJT:F.

o Amplifier, Model §53-001 s an all-
transistor a.c. signal amplifier designed
to boost outputs from piezo-electric,
crvstal-type  lincar accelerometers  to
level required by telemetry  systems.
High input impedance allows use of

high-temperature high source imped-
ance accelerometers. Gain is adjustable
externally from 0.5 to 50, input imped-
ance 15 300 megohms, bandwidth 1s 2
cps. to 100 kec., noise is 200 v, referred
to mput and output impedance is 300
ohms max. Western Design Division of
U. S. Industries, Inc,, Goleta, Calif,

e Dummy load, Model 590374, for
[-band radar dissipates 8 kw. of average
power and 2200 kw. of peak power
without hqlmj cooling, In:l{i can be
wsed used in 1.12 to 1.7 kme. range,
and measures 32& 1n. ]rmL 3% 1n. ‘niilt

and 11+ n. high, It \\Llr'tn 80 1b.,
Lr:m]ntlhh urrh RG-103 1 W tn,anlL

and 1s designed for rugged Lm'inmmcn—

tal -L'ﬂﬂ{]it:'mh. Hi!ir;nn carbide absorp-
tive element minimizes water absorp-
tion, 1ncreases stability and prolongs
trouble-free life.  Airtron-Pacific, 5873
Rodeo Rd., Los Angeles 16, Caht.

¢ Miniature wire-wound gangable po-

tentiometers, series 319, are € in. diam-
eter, and less than £ in, high per ganged
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section. Pots are available in stainless
steel (servo) or aluminum (panel) ver-
sions and are gangable within a range of
100 ohms to 200 kilohms. \d]l;ﬂl‘nlt‘nt
method positions each wiper independ-
ently throughout full 360 deg. Molded,
high- hmptﬂtun plastic cups with me-
tallic  details provide  mechanical
strength under environmental extremes,
Daystrom, Inc., Pacific Division, 9320
Lincoln Blvd., Los Angeles 45, Calif.

Instruments

® Tape recorder, MTR-800, designed

to 111{.{.1' shock, vibration and tempera-
ture requirements of missile environ-
ments, can record telemetry data during
re-entry phases and other non-trans-
The recorder weighs

M1S5101 pe riods.

9 Ih., measures 7% in, x 53 in. x 4§ in.
and can be made to record on 7 or 14
channels at rates from 0.25 ips to 60
ips. Three hundred feet of one mil
Mylar £ in. or 1 in. tape can be stored,
Recording time is 60 scc. at 60 ips:
4 hr. at 0.25 ips. Leach Corp., 516 E.
Compton Blvd.,, Compton, Calif.

¢ VSWR monitor, Model SMT-2. uses
two calibrated crystals to generate d.c.
signals proportional to the mecident and
reflected RF power. Monitor has 120
watt CW power capacity. f}ut]]l]' s 50
mw. d.c. for 50 watts RIF m]mt VSWR
15 less than 1.05 to 1.0 and insertion loss
15 less than 0.2 db. Accuracy 1s =5 per
cent and unit weighs less than 9 oz..
has directivity g_rtlh_r than 25 db.

Sigma Electronics Research Corp.,
15735 Ambaum Blvd., Seattle 66, Wash.

do
you

know

the

Hamilton Standard Division
of

United Aircraft Corporation
is

one of the most complete
GSE sources
in the nation

tnday?

learn why

Phone Mr. E. D. Eaton,
Manager, Ground Support
Equipment Department,
NA 3-1621.

Or write for Brochure.

GAmIL r‘&a‘\

HAMILTON STANDARD

DIVISION OF

UNITED AIRCRAFT
CORPORATION

WINDSOR LOCKS, CONNECTICUT
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This mark tells you a product is made of modern, dependable Steel.

L&)

Look at the dimensional accuracy and smoothness

You can reduce the costs and processing time of
parts-making by using USS National Electric-
Resistance Welded Mechanical Tubing. It elimi-
nates drilling operations. It lets you replace drills
with simple, less expensive boring tools. Mechani-
cal Tubing reduces tool wear and tool changes.
USS National Electric Welded Mechanieal
Tubing is an ideal load-carrying member. It resists
bending stresses equally in all directions and gives
you a superior cross section. It absorbs and local-
izes shock. In torsion, it provides better material
distribution. And for a given weight, mechanical
tubing withstands more load than other sections.
USS National Electric Welded Mechanical

Tubing is available in cold-drawn or hot-rolled
sizes 34" thru 514" and in wall thicknesses .035" to
250", It can be obtained from National Tube
Distributors located throughout the country. They
will gladly show you how to use USS National
Welded Mechanical Tubing in your next applica-
tion. See vour USS National Tube Distributor.

LSS and National are registered trademarks

National Tube
Division of
United States Steel

Columbia-Geneva 5teal Division, San Francisco, Pacific Coast Distribulors
United Stales Steel Supply Division

United States Steel Export Company, New Yark

AMC Contracts

Wright-Patterson AFB, Ohio—Fol-
lowing 15 a list of unclassihed contracts
for $25.000 and over as released Tw
the Air Materiel Command:

Flight PPropulsion DMyislan, General Eleeo-
trle Co., Cincinnati, Ohio, J79-GE-538R tarho-
et alreraft enginea with afterburner, Aerno
Ta-6108, T2 en. ; data, gpround sapport eqguip-
ment and spare parta for nstallations and
sppares for H-38A aircraft i PR's FKP--
ARAN-6T750 : EU-D-2R40-6TA0), %4 .735.000

Cunmdinn Commercial Corp., Washington,
i3 (.., handbookas or AC=TIMH nijreraft
fipuantity unknownd, (MIFR GO-10-T{CMAC-
A\ and amendment 1), 31540010

Conaidinn Commercinl Corp., YWashington,
., ., AC-TDH nairplanea, (MIPR LA -
TOCMAC-A and amendment 2), 3 million.

Roeing Alrplane Co.., Wichita, Kan., B-
G214 1 ER-ECM)Y mobile training unit, 1 &a.,
sputre pirts and graphle aids, (PR S5E-0-
RO30-3040), 250 000,

Lycoming Division, Aven Corp., Strat-
ford, Conn., maintenance data for the TGH3-
[.-3 turboprop engine for Army AQ-]
vireraft, (MIPH RLD-1540-09 (NOaes and
imendments, 2, 3 and 4), $52,251.

Bendix Products Division, Hendix Avin-
tion Corp., South Bend, Ind., brake assem-
lrlies, 154, 4 rotor, malin (for 20.00-20 whael ),
tvpe TII, FEN 1630-671-8449, Aerno 41-1201,
188 on,, wheel assemblies, main landing gear,
20-00-20 type ITI, FSN 1630-871-845560, Aerno
H1=1200, 41 e, for replenighment spares {er
C-143A and B alreraft, (PR's 00-0-1641-
diah, ES-0=-1630=-6937 and ES-0-1630-6831),
$01.6010,

Western Desien Division, U, S, ITndustries,
Ine., Goleta, Calif.,, tator teaching machines,
contractor's model No, T23-001 with recorder
and timer, 18 en.,. and related data. (PH
FEM-0-691-6932), 383,286,

United Alr Lines, Inec., Chicago, I, in-
spection, storage and maintenance services,
ieroup B modification for FY 1960), (PR
IM-0-5-6307), 330,854,

e N

TILE
N i, 80
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Montrose Division, Bendix Aviation Corp.,
south Montrose, Penna., torque pressure
measuring svstems, servo type in accord-
ance with exhibit WOLOCIP-289 dated Nav,
19, 1859 and amendment No. 1 dated Mar
G, 19680 fproduct improvemernt), RFP HA-(.
6ocE (PR EA-(-P.T. 6658), 347,357

Bell Helicopter Corp., Ft. Worth, Tex,
Increased gro=s welght straln gage pro-
gram, H-13 helicoptar, (MIPR R5E-500-
TCSMC-A and amendment 11), £41,832,

Westinghouse FElectrle Corp., Davton,
Ohin, molybdenum forgings (PR BM-(0-
ATMP-8044), 5170,156.

in  Mathieson Chemienl Corp., East
Alten, TIl., eariridges, starter, aireraft en-
gine, type MXU-4/A, FEN/1475-T23=-3420-
Af3TH, AR.222 en., and datn for F-105 nir-
rraft (PR M=N0=123T75=-5002%. 1i:‘]Il'ln!'l_*-il-]“_'i

The Genernl Tire & Huabber Co., Akron,
Ohin, wheel as=zemblies, Jd2x8.85, tip protec-
tlon, type VIII, Aerno 41-11322, 20V el
(replenishment =pare for B-52 serles ole-
crafty., IFDE  39-600-GO-1909(PR 00-D-16%0-
{07y, 325,580

Allison Diviglon, Genernl Motors Corp.,
Indianapnliz, Ind,, Ti6-A-7 turboprop &n-
rineg, A3 e, for installation In C=100FE
aireeaft, (PR EP-0-2840-67T82), £0 987,000,

The Maoartin Co.. Orlando, Fla., GAM-R]
ruidance equipment for F=-105D type pir-
craft TPR ES-0-1450-6919), £250,000

Thomas A, Edison Induostries Instrument
Divislon, MeGraw=-Edi=on Co., West Orange,
. J.. transmitters, preas=sgre, oll, 0-50, PRI,
MH-4 tvpe, contractor's P/N 2158-50A, Aerno
A1=-2487. 389 ea., and data for HU-1A and
HU-1E and replenishment gparez, KFFP ES-
N=-G620-6T735 and MA-0-04D-B88{PH's EA--
nHD-S80Y%. $00.821.

Qarvomechanisms, Ine., Hawthorne, Calif.,
per cent thrust indicating systems in ac-
eordance with exhibit WCLCIP-281, revision
1 dated Nov., 24, 1559 and amendment 1
dated Mar, 1980, 4 en,, test, data and reports
for serviee test, ITFEB 33-600-80-206( PR 15A-
I=ST=4812), 3100 01%,

X-Kay Department, General Electrie o,
AMilwaukes, Wies., s=spare parts for (=
qamera body, (PR OMO-0-6720-12445 and
amendments 1, 2, 3, and 4), $107,800,

First Photograph of Boeing B-52G Cockpit

Cockpit of a Strategic Air Command Boeing B-52G missile bomber is shown for the hrst
time in above photograph. The intereontinental bomber carries a sixv-man crew, with side-
by-side seating in its pressurized upper and lower decks. Production of the B-52G will be
[ﬂ.de out at Boeing-Wichita this year as the new, longer range B-52H missile bombers

begin filling the assembly lines.
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HOW TO
RECORD
RADAR
ON
MAGNETIC
TAPE

For needed frequency re-
sponse, use Ampex's new
4-megacycle tape recorders.
Magnetic tape arrests radar
giving you a second look or

.
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second try in reconnaissance,

_.l.l..-..-:"""l—

tracking, simulation, eval-
uation or training,

Want to know more? See our

full page 1n the September

¥
s e e, o e B

9th issue of Electronics. Or
write us and we will send
both the ad and descriptive
literature. '

AMPEX DATA PRODUCTS COMPANY

Box 50080 Redwood Ciry, California




Teamwork: the best anti-submarine weapon

In the air, on the surface and under water, they work
together. Teamwork, itself, becomes a science in hunt-
ing down a sub. Technically advanced equipment —
teamed up with deadly precision — is being designed
to leave enemy subs no escape. This future is taking
shape now in broad studies at Vought Aeronautics.
Aircraft, developed especially for most efficient use
of electronic search equipment...advanced sono-
buoys . . . even space systems, under study by Vought
Astronautics. These and other ideas are undergoing
analysis, or actual test in Navy ships and planes. By
drawing on the broad resources of its sister divisions,
Vought Aeronautics, like the Fleet, is using teamwork
to serve the Navv's Number One Mission.

CHANCE AERONAUTICS
VOUGHT .D DIVISIONDALLAE.TEJ{AE

MANAGEMENT

Joint Army-Air Force Maneuvers

Test Airlift, Airborne Assault

Fort Bragg, N. C.—Close planning
and execution ties between Army and
Air Force were evident during large
scale manenvers here in exercise Bright
Star/Pine Cone 111 involving the largest
tactical airlift and the largest participa-
tion of air reserve forees since World
War 11,

During the concentrated  assault
phase of the exercise, 7,399 troops of
the Armvs 101st Awrborne Division
were delivered—6,320 by air drop and
1,079 on the ground. qupmmt de-
livered totaled 2,418 tons—1,244 tons
bv air drop and 1,174 tons on the
around.

Close Cnnpultiun between the Arnm
and Air Foree n p] anning the exercise
wits demonstrated in efhicient loading of
cquipment and troops at nine advance
bases and relatively successful delivery
to assanlt points. Only major mishap
occured during the final assault phase
when 300 paratroopers of the 8Ind
Division dritted awav from a 1.700 by
1,000 vd. drop zone due to a miscaleula-
tion of the ground wind by the drop
aircraft. Lumplrtd with mass drops in
the past, the exercise was relativelv mis-
hap frc{:.

Brunt of the tactical aiclift was bome
by 500 obsolescent Fairchild C-119s,
maintained and operated by 15 Aur
I‘'orce  Reserve 'Iroop Carrier Wi ings
from bases in all parts of the U.S.
Members of the reserve for the most
part wert performing two weeks train-
m{r dutv. but some were volunteers for
TI]{. pumd of the exercise.

Supplemental Airlift

Supplementing the tactical airhift
were 29 Tactical Air Commmand Lock-
heed turboprop C-130s, 30 reserve [anr-
child C-1235 and 50 TAC C-123s,
Strategic deplovment from permanent
hases h} advanced helds in Georgia,
South Carohina and North Carolina
was made by 30 Military Air ‘Transport
service Douglas C-124s,

Scene of the assault phase was It
Bragg, where four landing areas from
which troops friendlv to the fictional
countrv of Platka were to aid in routing
mvading troops from the totalitarian
neighboring country of North Vada.

Tactical air support was provided by
Air National Guard units flying Re-
public RI-34Fs and P-84I°s, North
American  IF-100s, Lockheed F-104s,
Republic 1-1055,  Grumman SA-10s
angd Martin B-57s,
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Comments of senior Armv officers
following the mass air drops on Aug.
20 indicated that the C-130 15 highly
satisfactorv to the Army as a combina-
tion strategic and tactical airlift aircraft,
[nclusion of Armv airhft requirements
n design of the C-130 is evidence, they

said, that cooperation has improved be-
tuu.ﬂ the Air PForee and Armmyv in
enabling the Army to deplov quickly
to troubled areas where conflicts of less
than all-out war size are brewing.,

Armv ann 15 to be able to move a
battle group of 1,300 men a dav, or a
division of 13,500 a week, plus a second
division including all support equip-
ment within four weeks.

C-123 Replacement Meeded

A replacement for the C-123 for op-
crations  from relatively  unprepared
hmding areas 15 an urgent need, Army
said. The C-130C. which mmrpnﬂtu
boundarv laver control on the wings, 1
considered  satisf: wctory  for the near
future, but for the post-1965 time
period, a more advanced design s
needed.

I'or the mtra-theater aichft require-
ments of this advanced aircraft, the Air
FF'orce has been ’m]cl that 1t must be

capable of carrving a 10 ton pavlead,
have casy Inulmg Jmi unloading, casv
ficld mamtenance, and Aight character-
istics permitting operations from short,
rough ficlds. It 1s up to the Air Foree to
determine the conhguration and power-
plant, Armv officials said.

During the period of the exercise, an
over-all hgure of 95% in completed
sorties was achieved. OF 782 sorties
scheduled, 744 were effective

One operation at North Field, North
Carolina, tested the ability of reserve
crews to operate in umimproved condi-
tions. The ficld has paved runwavs but
no structures. All operations were from
tents, A ]:lmhh]L tower and  ground
control equipment were under a rLﬂuhr
Air FForce unit, but the remamder nf the
operation was manned by reserves. I Je-
ments of the 101st Airborne Division
were bivouaced in forests surrounding
the field awaiting the signal to board
the 107 C-1195 m]guul

Bright Star/Pine Cone 11 was the
first ::F 11 exeraises planned in both hot
and cold weather areas in Fiscal 1961.

The increased tempo was tnggered by

President Eisenhower who, in his bud-
get message to '|::H1'|g11'h‘1, called for an
mereased training cffort.

MINIATURE 2-WAY RADIC

SYSTEM lets you SPEAK
and be HEARD under ANY
NOISE CONDITIONS!

the SEISCOR

ELERA
._.isapnr@hlﬂ '

industrial-type com-
muncations system
that becomes a part
of your wearing ap-

parel. Crystal-con- | MODEL HR

trolled circuit plus | Hardhat with built-in
noise - cancelling | transceiver,  antenna,
mike and earphoneés | earphones and  mike,
make it the best | High and low noise
way to communicate | level models available.
in poor visibility or
high noise condi-
tions!

e Fully transistor-

I S
ized printed [ !
circuit \
Crystal- : -

controlled
superheterodyne MODEL BR

recelver Belt-clip  ftransceiver
Crystal- and headset with built-
controlled in antenna, earphones
transmitter and mike. High and low

Long battery life | noise level models

For any E-il'tgll! available.
frequency between 20-55 me., A. M.

No license required on 27 me. units.
Priced from $350.00 per unit.

Let Seiscor Engineers amalyze your short-range
communications problems, Example: Special
units have been designed into protective cloth-
ing for crash-crew fire fighters.

FIND OUT TODAY HOW TELE-
PATH CAN IMPROYE YOUR SHORT
RAMGE COMMUNICATIONS!

Write for nome of nearest TELEPATH
dealer, and complete information on
versatile TELEPATH communications

CSEISCORD

& DIVISECR OF SERSMDOERAFH SERVICE CORPOTaTIOMN

BOX 1590, TULSA, OKLAHOMA
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From the Pioneer Company,
the broadest range
of equipment. ..

CONDEC PRODUCTS
GROUND SUPPORT

Mobile Shelters

such as this maintenance van system.
Built for the close support of Marine
Corps fighter aircraft, each unit is out-
fitted to provide front line electronic
maintenance shops. Individually air con-
ditioned, insulated and heated for world-
wide operation, they are transportable
by land, sea and air.

.+ « this silent, electri-
cally driven salf-
propelled pas-
senger ramp
~is now in service
with United Air Lines”
new DC.8's. The ramp is
operated by one man
from an upper platform
control station. Its many
unique features include
built-in stabilization,
Raymond Loewy styling,
ramp lighting and adjust-
able elevation control.

Multi-Purpose Servicing Unit

is gas-turbine-powered and furnishes
electrical power and low pressura=high

ets and condi-

volume air for starting )
cogling. Its low

tioned air for heating and cc
silhouette fits under the wings of many
aircraft.

e

Aircraft Refueler

incorporates flexibility, safety and
simphlicity. New Condec tank truck
fuels and defuels any type aircraft.
Delivers 600 gallons per minute
from 5,000 gallon capacity. Single-
point and over-wing service. Oper-
ates from =20 to 125°F. Travels at
highway speeds up to 50 miles an
hour, fully loaded.

€ consolldated Diesel .
Elartrls MAarmacatiAan 9S50

AIRCRAFT EQUIPMENT DIVISION

CONSOLIDATED DIESEL | . ,,.,...
ELECTRIC CORPORATION | ;-

880 Canal Straet, Stamford, Conn.
15519 Canal Street, Van Nuys, Calif.

Wheel Mover Unit

drives heavy aircraft
(to 500,000 pounds)
over ice and snow
when they cannot be
towed by usual
methods. Hydraulio
cart apphes power 1o
the aircraft’s wheels,
making it self-
prapelled. The
plane's own weaight
provides traction for
safe ground
handling even on
wet ice. Remolely
controlled by one
man, an the ground
or in the cockpit.

Giant vacuum sweepers like this MC-1 (the
only unit currently in use by the U. S. Armed
Forces) are saving money and preventing
accidents at military and civilian airports
around the world. Every hour each will clean
one-million square feet of runways, taxiways
and flight lines. Each year they save millions
of dollars in jet engine overhaul by removing
foreign matter that might be ingested by a
jet's powerful air intake, More than 100 of
these units have been built by Consolidated
Diesel's Aircraft Equipment Division,

The pioneer in the field, the AED designs and
builds a wider variety of specialized ground
support equipment than any other company.

For instance, the AED was recently awarded
a contract by the Air Force to supply jet air-
craft refueling trucks. Among the largest in
use, each truck has a 5,000 gallon capacity
and a metered pumping system that delivers
600 gpm, filtered to remove foreign particles,
air and water, These new trucks will provide
complete refuel and defuel servicing for all
types of Air Force aircraft.

These and other examples are indicative of
the types of problems solved by this member
of The Condec Group.

The Aircraft Equipment Division stands
ready to assist you in the design and produc-
tion of specialized equipment for ground
support and to provide systems manage-
ment and full responsibility — from concept
to delivery — of complete sub-systems for
the support of land, sea, air and space
weapons and vehicles.

A facilities and product brochure has been
prepared to tell you about the problem
solving abilities of Consolidated Diesel's
Aircraft Equipment Division and The Condec
Group. Send for it today.

e
- -
L

Condec
Group




BUSINESS FLYING

'l-r-{ﬁr_ ._:::-l- .-I-".__.-
= .__{ .

B

Iilli[f
| i
||I:lII I

—-_—

SIMILAR to the 1960 B95 version of the piston Beech Travel Air, SFERMA's 01 turbine Travel Air has a taller (about ome foot),

squared-off fin, curved dorsal fllet and a wider span tailplane.

Plane is equipped with two Turbomeca Astazou 470 ehp. turboprops.

French Developing Turboprop Travel Air

By Robert E. Farrell

Bordeaux-Merignac, France—French
interests hope to move into the execu-
tive aiceraft market with a Beech Travel
Air retrofitted with two Turbomeca
Astazou 470 t.-h]]. turboprops.

First flight of the “"Turbo Travel Air”
was made here on July 12. Conversion
from piston to turbine power was made
bv La Societe Francaise d'Entretien et
de Reparation de Materiel Aeronautique
(SFERMA), a subsidiary of Sud Awvia-
tion. SFERMA has ]uﬂ"ul roughly 30
hr. on the =0] mmlq;l hnlmx
Week flew on the 14th and 16th
flights, carried ont in the Bordeaux-Pau
region.

SFERMA'S interest in the Turbo
Travel Air, labeled the PD> 146, 1s
more than techmical. Backed by the
research and production  facilities of
Sud Aviation, SFERMA plans to ex-
ploit the Turbo Travel Air commer-
cially, ptrtanllrh in Europe and Africa.
Beech and Turbomeca also are backing
the project, mainly through technical
agreements with SFERMA

This fall SFERMA will rLtmﬁt two

additional Travel Airs with Astazous.

One alreadv has been ordered from -+

SI'ERMA by Joseph Szydlowski, Turbo-
meca president. Second probably will
be bought by the French government,
or SFE RMA may retain ownership.
In any case, all three Turbo Travel Airs
will be used to accelerate the testing
program now under way.

112

SFERMA officials are aiming at com-
plete certihcation of the Turbo Travel
Air by next sprning. Sales campaign
probably will be launched at the Paris
Air Show next June, with a Full-seale

sales drive under way by the fall of
1961, Meanwhile, SFERMA ofhcials

this fall expect to work out final license

and sales nights with Beech. SFERMA

ASTAZOU engine control system and instruments are fitted into regular Travel Air panel.
Two turbine rpm. controls on right are moved completely forward as soon as engine is
started, bringing turbines to constant-speed of 43,000 rpm. and prop to constant-speed of
2,400 rpm. These values remain fived during ground run and flight.
on the left control prop pitch and actually are only controls used to load engine.
controls can be moved downward throagh gates into negative and reverse pitch range.

thinking is that the Turbo Travel Air.
if commercially successful, will be built
in France.

For the moment, SFERMA is work-
ing up a factory price between $65,000
to $70.000 for its Turbo Travel Air.
This compares with a U. . factory pricc
of $51,500 for the piston Travel Air.
These prices, of course, are before
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Two larger controls
Pitch

cquipment mstallation and taxes. Beech
piston T'ravel Air in France, for example,

costs about $123,505, {.Llllll:ll‘.'ll.l.'l and
taxes paid. Turbo Travel Air, with its
I'rench engines, won't cost much more.

SFERMA's sales pitch for its Turbo
T'ravel Air will be based, naturally, on
aircraft’s higher performance with two
170 chp. Astazou turbines instead of

aireraft’s normal pair of Lvcoming 180
hp. O-360 ]'.!i'-'HJI] CNgines,

Turbo version will offer maximum
sea evel speed of 310 mph. U'HI]].'!I!'U.]
with 209 mph. for piston version. Turbo
Travel Air will elimb out at 3.149 Fpm
f_rltll]]IILt’l with 1,360 fpm. f[:lr the I*"l‘*'
ton version. At a 12135 mph. economic
cruise, range of the Turbo Travel Air
15 approximately 1,100 mi.

SFERMA hasn't definitely  estab-
lished Turbo Travel Air H‘-.L]"]':h for
which it will seek certification.  Initial
test program, however, indicates that
gross weight of Turbo Travel Air will
be fAxed at 3,100 1b.. Hnupmd with
1,000 1b. for the piston version. FEmpt
weight of Turbo Travel Air, equipped,
will he about 2,860 1b., compared with
2,570 1b, for piston aircraft. At these
uunhh SFERMA ofhcials are anming
ata [}H]ﬁltl of hve passengers ¢l ﬂnmt
200 gal. of ]I’l fuel.

SI l RMA, m addition to pu ishing
]'JLTfEJTI]IIIlEL advantages of its ]nr]m
Travel Air, will also base its sales pitch
om the unique control system  built
around the Astazou turbine bv Turbo-
meca engineers.  Unlike other turbine
control systems, including those on
Turbomeca’s carlier turbines, the Asta-
zou system reduces engine handling to
a near push-button operation. On
takeoff, in fact, maximum power is
mtmmnr: llv achieved by simply push-

“Max" button.

"n"t“ith the test program just under
wity, SFERMA isn't readv to quote
pufnrmmcf_ or operating cost hgum
Moreover, it's hikelv that takeoff rating
of the Astazou installed in the produc-
tion version of the Turbo Travel Air
will be 500 chp. instead of the present
certificated figure of 470 ehp. In fact,
some of the estimated r:{rhmnlnu
figures listed in the |L{u||1|'mmnu chart
(takeoff run and maximum speed, for
cxample) are based on this Iagher
power output,

SFERMA's Travel Amr conversion
project results from a long test program
on the Astazou. A small turboprop was
first mounted by SFERMA and T'urho-
meea on g Max Holste 153 for tests in
the 60 to 125 mph. range. This was
tollowed h\ ﬂi‘.m*‘-’ an Astazon to 2
Nord 1100 for H]]LLEIH up to 250 mph.
\bout 500 fhght hours were logged
on the Max l]'n]:ite.' and Nord flving
testheds,

Then, in October, 1959, SFERMA
decided on the Beech Travel Air as its
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REAR VIEW

FRONT VIEW

ASTAZOU power section includes first stage axial compressor, two rows of flow straighten-
ers and second stage centrifugal compressor tollowed by two diffusers, one radial, other
axial. Overall compression ratio is 5.7/1 at takeoff mating. Annular combustion chamber has
centrifugal fuel injection, Gases pass through a three-stage axial turbine and a regular sec-
tion nozzle. Turbine blades and hubs are integral.

first commercial project with the Asta-  between piston and turbine versions.
201, Lecarme worked closelv with Beech
SFERMA - chief engineer, Jacques  engineers throughout the modification
Lecarme, who also doubles as chief calculations. He continues to feed test
test pilot, told Aviarion \Week that  program results back to Beech in the
verv hittle structural modification was U, S,
required despite the important differ- Configuration of the Turbo Travel
ence in power output and performance  Air differs only silghtly from the pis-

SFERMA Turbo Travel Air

| (Preliminary Figures)

Weights
Empty wreight. eguipped. oo itoui il i s et 2,860 Ib.
RS W EINE o e L e R L i S S T e e v et e s LD T

Perfonmances
Maximum sea level speed. ... ... .
Maximum speed, at 16,500 £, . ..
Feonomical cruising speed R A e Tl
Sea level rate of climb, two engines. | e e 3,149 tpm.
Sex level rate of cimb, one engine. . ... . it i ea sy ..1,102 fpm. |
Rate of climb at 10,000 ft., two engines. . .. ......... 2,460 fpm.

.................. 310 mph.
v+ . 233 mph.

.................

Time to climb to:

EU ORI, ocnis s v g e e dhevs e sd in. 53 sec.
P o e e R S R e et 8 min. 40 sec.
Takeoff distante over SO Bt Barmder. . .oo v ot tves sttt e te s saasi 500 £,
LAnaINg Over B0 T BB i e L S s e e R e T e e e N.A.
H:mgr:. at 10,000 . L'ntl':-iing altitude, no reserves. no wind, with:
(a) Fuel Capacity: 210 UL S, gil
223 |u|1||| ecconomical cruse. ... ... o b e ariese s LU T
310 mph, max. speed. . ...covvivinnrnns HEANINTWI W LY 994 mi.
(b) Fuel Capacity: 170 U. 8, gal.
223 m ph. economical craise. . ... ... S T e 932 mm
310-mph, maximuom speed. . ..o i it 745 mi,
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AC MAKES

Again in 1960 —AC sparked the first place winner in the annual ''Powder
Puff Derby''—All Women Transcontinental Air Race. This makes five firsts in
as many years for AC Aircraft Spark Plugs—and the second win in a row
for pilot Aileen Saunders. Mrs. Saunders flew her Cessna 172 "'Cool Lady”
2709 miles from Torrance, California, to the New Castle County Airport,
Delaware, in 18 hours and 27 minutes—using AC's SR-83P platinum electrode
spark plugs. AC platinum electrode spark plugs burn cleaner, last longer—
give full firing efficiency for maximum performance on every stroke. It
you want these same benefits for your aircraft engine, take a tip from
the winners and install ACs with platinum electrodes. They're the best!

AC SPARK PLUG €% THE ELECTRONICS DIVISION OF GENERAL MOTORS

T e
DISTRIBUTED BY: Ajirwork Corporation * Americon Avitron, Inc.
General Aircraft Supply Corporation * Mid-Continent Airmofive Cor-
poration * Pacific Airmotive Corporation * Southwest Airmotive Com-

| pany * Standard Aero Engine Lid. * Van Dusen Aircraft Supplies, Inc.

P

IT FIVE STRAIGHT
IN THE POWDER PUFF DERBY!

Aircraft

Care
slarts with

111

¥

AIRCRAFT
SPARK PLUGS

e

ASTAZOU is pasitioned about one foot farther out on wing than Lycoming engines are on piston version. Heavier type metal is
used on Turbo Travel Air flaps in order to sustain vibration set up by residual thrust of 60 Ib. per engine, Ingine n:xm]iu_grurr:rugmnunt

15 shown (right). Pi[l'rl'-l'}'pt measuring device located atop cowling 15 imstalled tor testing program,

[ ——

S S -

e
'}, . &

| T

= A e T

COLD AREA containing main accessories is shown between annular air intake and firewall, beyond which is powerplant “hot area.”
Secondary cold area is sealed off just below the hot area. Casing immediately in front of the annular air intake is the reduction gear

casing with integral oil tank and defroster.

Front view (right) may change as a resalt of modifications now in the works.  Air SCOOP

tor il cooling, located underneath cowling, will disappear. Future Astazous may have a larger annuolar air intake with special annuolar
intake for oil cooling built into it. In order to cut down ground noise, SFERMA verv likely will replace three-blade prop with
fonr blade unit, SFERMA estimates 2.5 in. will be saved on radius, lowering noise level on gronnd and permitting lower pitch at cruise.

tom version,  Like the 1960 B95 model
of the Travel Air, SFERMA's proto-
tvpe has a taller, squared-off fin, curved
dorsal fllet and a wider span tailplane,
Only real difference is found in the
cngine installation configuration.
Astazous are mounted about 1 fL
farther out on the wing than are the
Lvcomings, thus improving downward
vistbility, Jet pods and cowling are of
thin stainless steel with dural blanks
fitted around the exhaust tailpipe. Lat-
ter 15 positioned atop the wing with
cxhaust gases Alowing over trailing edge.

Powerplant Design

Astazou is a compact power unit
with total length of 5 ft. 9 in. over-all
cdhiameter of 18.1 in. and total weight
of 440 1b. The engine 1s mounted on
1 welded steel tube framing.  Weight
aiven includes three-blade electric Ra-
Her-1fgeac propellers of 6.3 1n. diam-
cter,  Last Februarv, the French gon-
crnment  certihed the Astazoun at a
tukeoff rating of 440 shaft horsepower
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(470 equivalent horsepower) with cor-
responding fuel consumption of 293
Ib./hr.

Astazou control svstem automatically
varies the engine output with airspeed
changes during flight and keeps the
engine at maximum power during
takeoft. Svstem consists of three basic
elements:
® Mechameal fuel governor which keeps
the turbine turming st constant speed
no matter the engine load is. Constant
speed setting cam be varied within op-
erating range of 40.000 to 43,000 rpm,,
latter representing 96.4 of maximum
revolutions. On the Turbo Travel Air,
constant speed 15 set at 43,000 rpm.
® Temperature governor which permits
antomatic loading of the engine at a
given maximum tailpipe temperature as
well as manual loading of the engine as
long as this maximum temperature 1sn't
exceeded.

e Cockpit propeller pitch  controls,
These are the only engine controls used
to load the engine.

Lngine sturtup is accomplished in
the usual manner with the turbines
being brought up manually to the con-
stant-speed range of 43,000 rpm. and
then locked into this setting.  Three-
bladed propeller unit is constant speed-
mg at 2,400 rpm. while prop pitch
controls are set at zero pitch. Thus the
atrcraft 1s under no major foree, despite
a loud noise being made by the con-
stant-speeding turbine and prop. Actu-
allv, cach engine is exhausting some
60 Ib. residual thrust which can be
offsct by a slightly negative prop pitch
scthing,

Moise Reduction

Ground noise of Turbo I'ravel Air
should be reduced when the present
three-blade prop unit is exchanged for
a four-blade unit, Also, a larger air in-
take being designed for production
Astazou should reduce noise level. For
the moment, mainly to spare people at
the airport here, SFERMA chief engi-
neer-test pilot, Jacques Lecarme taxies
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Pilots and Collins VHF
are very good friends

With good reason. Collins VHF systems
give the pilots who wear these hats*
crystal-clear communication on all 680
channels. Little wonder Collins 51X-2
VHF Receiver and 17L-7 VHF Transmit-
ter are the Airline Standard of quality.

Are you and Collins VHF on speaking
terms?

" From the {op: Delta, Air France, United, Wastern and TWA.
Other leading 2irlines with Collins. VHF: National, JAL, SAS,
Swissair, MLM, Varig, Quantas, Trahs Australia, Alitalia,
TCA, TEAL, EL AL, South Africa Airlines, C.P.A. and 5.P.A,

S

COLLINS RADIO COMPANY » CEDAR RAPIDS, IOWA + DALLAS. TEXAS « BURBANK, CALIFORNIA
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out to end of runwav on 80% turbine
rpm. before setting the constant-speed
range. Taxiing is done on residual
thrust plus few degrees positive pitch.

Loading of the engine for takeoft is
designed to be automatic on  the
Askazon. lor test purposes, SFERMA
best Ln['nlut, [lt_'nr} _"'..ligiw carefullv ad-
vimeed the prop pitch levers manually
during takeolt m order to mamtam
IMAXINUM POWLET,

MNormally, however, when ready for
takcoff, the pilot simplv pushes a
“maximum power’ button. T'empera-
ture governor, which monitors the prop
pitch, then assures that prop pitch is
automatically adjusted to keep tailpipe
temperatures of 420C  thus viclding
maximum power. Cockpit prop pi!-i.‘fl
controls move up the quadrant auto-
matically while the pilot 1s free from
anv engine control duhies,

Onece in the air, automatic loading of
the engine 15 suspended when the pilof
manually reduces the pitch lever to a
lower setting. Specific pitch sething
gives specific speed values for the air-
craft. On the Travel Air, for example,
cruising speed 15 obtained when prop
pitch is set on 38 deg.

SFERMA test program will establish
complete range of these correlated
values as an important part of Turbo
Travel Air pilot manual.

Prop Quadrant

Prop pitch quadrant presently s
marked in grades (100 grades equal 90
deg.) for the test program. Un the
production model, the quadrant may
be marked in aircraft speed values n-
stead, Pilot thus will know exacth
where to set the prop pitch lever in
arder to get desired level speed or de-
sired rate of descent.

Once the pilot sets a particular pitch
value, Astazou regulating svstem adjusts
enging power to mamtam  demanded
airspeed.  If the areraft noses down,
thus increasing airspeed, mechameal
fuel governor reduces fuel How and tail-
pipe temperature drops as power drops.
If the aircraft begins to climb, the Fuel
sovernor begins to pump more fuel into
the turbine while tailpipe temperature
mereases along with power. The pilot
hasn't touched his engine controls since
initial setting of prop pitch.

Astazou sclf-regulating svstem  also
contains built<-in safeguards against ¢n-
FINC I:H':.':I'r|1;tn:|]'l!.g. ”1-1 automatic take-
off. for example, if for some rcason the
tatlpipe temperature 1s exceeded, blade
pitch is automatically reduced—down
to flight fine if necessarv—until the
temperature limit is re-established.

During flight, the temperature gover-
nor normallv won't accept any manual
pitch setting which overloads the ¢n-
sine. [f this does happen, prop pitch
15 automatically reduced to 12 deg.
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Immediate openings for
Engineers and Scientists on

DYNA SOAR

Dyna Soar is being developed by Boeing as part of a usaF-nasa research program
to study the problems of manned space Hight, This vital, long-range program is
expanding steadily at Boeing, ereating a number of outstanding openings lor

engineers and scientists, including supervisor positions,

Requirements are a B.5.—or, preferably, a graduate degree—in a technical

discipline, plus a minimum of five vears of applicable experience,

Assignments are available in a broad spectrum ol areas, including:

Crew Accommodations and Escape Systems Instrumentation

Design Analysis of Structures, Systems and  Communication and Tracking Equipment
Equipment Reliability and Safety

Handling and Servicing Equipment Configuration Development

Electronic Guidance and Cantrol Equipment Al Frisnn—Hot Struotures

Stobility & -ontrol

Systems Integration

Advanced Vehicle Propulsion

Test and Launch Control Equipment

Electronic Equipment and Packaging

Controls and Mechanisms

Power Generation and Environmental Controls
Launch Facilities and Base Design
Aerothermodynamics

Salaries are open and ::.-|r'|]'_|r-|itiw_-] Y COMMENsurate ith educational and experi-

ence backgrounds. Boeing pays travel and moving allowances.

Assignments are in the uncongested Pacihe Northwest area, famous for mmld
year-round climate, excellent housing and schools, and unexcelled recreational

facilities for the whole family.

W rite today, outlining your education and experience background, to: Mr. W, B.
Fvans, Boeing Airplane Company, P. 0. Box 3707 - AVU, Seattle 24, Washington.
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New addition*® to the

first family in subcarrier oscillators

The pencil points to Tele-Dynamies’ new Type 1252
transistorized subcarrier oscillator—designed to oper-
ate directly with millivolt transducers in extreme
environments. Eliminating the need for preamplifica-
tion, the 1252 insures more reliable operation through
your whole telemetry system.

This new oscillator converts information in the form
of a low-level varying voltage—such as bridge trans-
ducer output—into an FM signal. A modified version
of the 1252 is packaged with its own integral, regu-
lated power supply to furnish instrumentation poten-
tial for the bridge.

The other oseillator in the photo 1s Tele-Dynamies’
time-proved Type 1250, hundreds of which have been
produeced foraireraft, missile, and satellite applications,

Both these lightweight, transistorized oscillators
offer predictable performance, excellent thermal sta-
bility, and the ability to withstand the toughest

*Available for immediate delivery,

TELE-DYNAMICS

environments., Neither requires a regulated power
supply. Both are on-the-shelf for immediale delivery.

These oscillators are only two of a family produced
by Tele-Dynamics for yvour specific systems needs,
along with a companion transistorized wideband am-
plifier and mount. For detailed technical bulletins,
call the American Bosch Arma sales offices in Wash-
ington, Dayton or Los Angeles. Or write to Tele-
Dynamics Division, American Bosch Arma Corpora-
tion, 5000 Parkside Avenue, Philadelphia.

JElE

Across-the-board Competence in Telemetering Systems
and Components

Commutators—Mechanical and Electric « Pulse-Width
Modulators « Subcarrier Oscillators « Wideband Amplifiers »
Transmitters « Power Amplifiers « Receivers « Discriminators

Decommutators « Receiving Systems Accessories o«
l Guidance Receivers

ANTVERICAN BOSCH ARMA CORPORATION

Visit our booth, Nos. 51-52 at the 5th Annual Symposium on Space Electronics and Telemetry, Shoreham Hotel, Washington, D, C., Sept. 19-21, 1960,
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Finally, if the temperature governor
malfunctions, an “overtemperature”
warning light gocs on in the cockpit and
pitch is reduced to flicht fine, Feather
warning light also goes on, or auto-
matic feathering can be provided, de-
pending on customer preference.

SFERMA officials think the Astazou
control svstem is particularly suited for
executive tvpe aircratt. Pilot handling
15 reduced to a mimimum as far as en-
gine control; are concerned.

Cruise "'Button’

Moreover, Turbomeca is working up
an automatic cruising “button” for the
Astazou which mav he available ftor
Turbe Travel Air production models.
Thus the pilot will push one button to
tike off, a second to obtain cruising
speed.

Control svstem on the Astazou also
makes handling of the aircraft in ap-
proach patterns considerablv less de-
manding on the pilot than conventional
piston and turbine aircraft. Reverse
pitch, obviouslv, also makes landing
runs casier to comtrol. Actuallv, on
AviaTioN WEeEk Turbo Travel Air
landings, only flat pitch was used as
braking device. Reverse thrust is ob-
tained by pulling levers down through
gates.

PRIVATE LINES

Agricultural  Awviation Engineering
Co., Santa Clara, Calif.. has ucquired
1.C.D. Equipment Co., maker of rotat-
mg brush-type sprav atomizers for air-
craft and sprav deposit detection paper.

Petroleum Helicopters, Inc., has
ordered a Sikorskv 5-62 turbine-powered
helicopter to carrv personnel and cquip-
ment to offshore ol ngs. 5-62 was
certificated for commercial use Julv 4.

Serv-Air, Ine., has a 54,269,696 il
contract to operate all mamtenance and
support phases of the Air Force pilo
training school at Vance AFB, Okl

Colonial Aircraft Corp., Sanford,
Me., received an additional S100,000
contract from Intermational Fermond
Machinery Co. to supplyv chassis for the
Air ['orce MD-3 ground starting unit

Aeroflot Amphibian

I Moscow—Aeroflot has asked the Soviet
aviation industry to develop an economi-
cal twin-engine amphibian suitable for
use in passenger service and by the fsh.
ing industry as an observation asirplane,
The Soviet carrier now depends on fAoat-
equipped twin-engine Li-ZRP and single-
engine An-2 and Yak-12 equipment for
flights requiring water landings. '
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THERE IS NO CEILING
ON IDEAS

e Advanced hydrogen systems being developed by The Garrett Corporation
solve the problem of keeping men alive and equipment operating for long
periods of time in future satellites and space capsules.

Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions
are dealing with challenging problems in fast-moving fields.

Diversification of eflort and vigorous leadership have made Garrett the
world’s largest manufacturer of aircraft components and systems and a
leader in specialized missile and spacecraft systems.

Major fields of interest are:

* Environmental Control Systems—Pioneer, leading devel-
oper and supplier of air conditioning and pressurization
systems for commercial and military aireraft, and life
support systems for satellites and space vehicles.

e Aircraft Flight and Electronic Systems—Largest supplier
of airborne centralized flight data systems; also working
with other electronic controls and instruments including
missile and submarine applications.

* Missile Systems—Largest supplier of accessory power
units, AiResearch is also working with hydraulie, hot gas
and hvdrogen systems for missiles, liquid and gas eryo-
genic valves and controls for ground support.

¢ (Gas Turbine Engines—World's largest producer of small
gas turbine engines, with more than 9000 delivered in the
30—850 hp class. Studies include industrial and nuclear
applications,

Excellent positions are available for qualified men with M.5., Ph. D. and
Se. D. degrees for work in these areas.

Send resumeto: WUr., T. E. Watson

THIE CORPORATION

AiResearch Manu{ac%uring Divisions

Los Angeles 45, California « Phoenix, Arizona
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BASIC TEST FOR MEDIA SELECTION:

Ask anyone,
anyone
youre trying
to sell in the

aerospace market,
what publication
he reads and
respects most.

A powerful editorial force Is a powerful selling force.

Aviation Week

wd Space Technology

ABC PAID CIRCULATION 78,983 0 {@

Project Mercury—McDonnell Aircraft




NOW...ALL OF
ALUMINUM'S
ADVANTAGES-

AT 800°F
10 900

=

\

New Powder Metallurgy Products Broaden Aluminum'’s Defense Applications

THE TRADITIONAL advantages
of aluminum—at temperatures up
to around 500°F—can now be ex-
tended to temperatures hundreds
of degrees higher than conventional
aluminum can take.

THANKS TO Alcoa’s pioneering
with the metallurgical technique
known as “dispersion hardening,”
solid aluminum products reformed
from powdered aluminum by heat
and pressure take on new qualities.
They are fine-grained, hard, tough,
sapphire-like in brilliance, and

122

amazingly resistant to heat effects.

ALUMINUM POWDER metallurgy
products—"“"APMP”’ for short—
are available in a family of four
alloys. They are usually extruded
into forms which can subsequently
be further extruded, rolled, forged,
drawn or impacted by conventional
metal-working methods. Where
you need the properties of alumi-
num, but where temperatures seem
“too high™ for conventional alu-
minum products, chances are that
one of these four alloys may solve

For exciting drama watch
“Alcoa Presents' every

a host of hectic problems.

THE SUCCESSFUL development
of these new APM alloys suggests
what can happen when Alcoa re-
search 1s applied to defense proj-
ects. We always stand ready to take
on Research and Development as-
signments of a similar nature. For
more information on APM alloys
or Alcoa’s R&D capabilities, write:
Aluminum Company of America,
2026-] Alcoa Building, Pittsburgh
19, Pa,

JALCOA ALUMINUM

Tuesday, ABC-TV, and
“Alcoa Theatre' alternate
Mondays, NBC-TV

ALUMINUM COMPANY OF AMERICA

WHO'S WHERE

— -

(Continued from page 23)

Ch anges

. k. Schwerin, head of the newly or-
ganized Skybolt Ke-Entry Vehicle Frogram
ofice, General Electric Co.'s Missile and
Spac Vehicle H'.']}:Lrllllr.'sil, |1ELLIELILIEi]|}]]iZ|,
Pa, Other Skybolt program appointments:
R. M. Dietz, program engmeer; V. E. Boce-
celli, project engineer-plans and ull-:.h'lHH
P. J. Politica, ]]Hr]tit engineer-techmeal re
quirements; K. G. Myers, project engimecr
desipn: John Vodantis, sales mimager,

Wiladimir Reichel has been named cngi-
neering counsel to all divisions of United
\ircratt Corp., East Harttord, Conn

Willlam ]. Schoenberger, northeast o
gional manager, Philco Corp.’s Government
and Industrial Group, Wellesley, Mass.

Dr. James C. Keck, deputy director of
Aveo-Everett Research Laboratory, verett,
hass,

Schuyler Klemnhans, director of advanced
rescarch, Douglas Asrcraft Cou's Engineer
ing Department, Santa Monica, Calif., and
Charles R. Strang, cluet engineer-transport
aircraft engineenng,

Cmadr, .unml '1. Forter (USN, . a8
sistant -.]:lrL-_tm_ Instrumentation ]ilhl:-I.lhlr_k.
Massachusetts Institute of Technology, Cam-
bridge, Mass.

James C. Elms, general operabions man-
ager, Electronic “-u'n;un Operations, Aero-
nutronic Division of Ford Motor Co., New-
port Beach, Calit,

Williamm H. Herrman, manaper of adver-
tising and sales promotion, Flectromes [
visiom, stromberg-Carlson, a cdhivision of Gen-
eral Dynamics Corp., Rochester, N, Y,

Dr. Charles E. Crompton, director of the
Advanced Development Section,  Isotopic
Power Department, The Martin Co.'s Nu
clear Division, Baltimore, Md.

Laockheed's California Division, Burbank,
Calif., has announced the following ap
pointments: R. A. Bailey, chief cngmeer
spacecraft; W. H. Statler, chief engineer-
aircraft:; R, L, Thoren, head of a new group
as chief development engineer; G. W,
Papen, head of a new diversifhication division
under the chief advanced systems research
engineer; R. R. Heppe, chicf advanced sys-
terns research engincer; James Hong, pre
hminary design 4]iri'~éun engineer; Panl W.
Theriault, acrodvnamics division engmeer;
. G. Real, chief flight test engineer,

D. R. Martin, assistant manager-purchas-
mg and material control, Asrcraft Engine
Operations, Allison Division of General "'-iu
tors, Indianapolis, Ind.

Donald G, Speyer, director of contracts,
Bendix Svstems Division, The Bendix Corp.,
Ann Arbor, Mich.

William Ziebell, manager of purchases,
Chicago Aernial Industnies, Inc., Barmngton,
I1l.. and Richard Masterson, manufacturing
superintendent.

H. R. Dettwyler, chief engineer, Coupo
Development  Division,  The Marguzrd!
Corp., Monrovia, Calif,, and Russell Lok-
man, manager of advanced planning.

John Haller, purchasing agent, Aero De-
sign and Engineering Co,, Bethany, Okla

A T, ['::11,';1:||;|1:|E||_ .aro pean ["echnical

(Continued on page 1.15)
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New Lift Fan to Boost Performance

and Efficiency of VTOL Aircraft

Creating propulsion systems for advanced
VTOL aircraft capable of high subsonic
or supersonic speed presents engineéering
problems that challenge the ingenuity of
both the theoretician and design engineer.

With a VTOL machine, take-off thrust
must exceed the vehicle gross weight with
some margin, whereas only a small frac-
tion of this power will be required for
cruise. Optimizing the engine size for both
fight regimes becomes a formidable task.

One of the concepts recently advanced
by Flight Propulsion Division engineers 158
the lift fan illustrated in the drawing at
right. Now, selection of the gas generator
can be based on optimum jet-powered
cruise performance,

For a given engine, fan lift is a function
of fan pressure ratio and diameter. The
fan provides greatly augmented thrust for
the take-off mode, as verified in a recent
test of a prototype configuration utilizing
a G.E. J8&5 turbojet; the “straight-through™
2500 pounds of thrust produced by this
enging was boosted to 7500 pounds for
vertical flight by its lift fan.

But this is just the beginning. Develop-
ments to come will include lighter and
larger fans, integrated with more power-
ful pas generators. We anticipate that

101
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wertical thrust S weight ratios, now about
9:1, will be elevated to 15:1 by 1965, Such
propulsion systems will permit the evolve-
ment of a new class of air vehicles for the
military and, ultimately, for commercial
applications.

P Immediate Opportunities on VTOL
Programs, and in Other Expanding
FPD Components:

Engineering Computations
Rocket Engine Development
Mozzle Development & Design
Jet/Rocket Test Engineering
Mechanical Design Engineering
Manufacturing Engineering
Reliability & Quality Control
Applications Engineering

Electrical Space Power and
Propulsion Systems Development

High Temperature Metallurgy

Write informally, or forward your resume
in confidence to Mr. Mark Peters, Depl.
G4-W 1, Bldg. 100.

FLIGHT PROPULSION DIVISION

GENERAL @3 ELECTRIC

CINCINNATI 15, OHIO
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“United ‘
giving
makes good
business
sense, too!”

Every business has a vital stake in the welfare of its community. The businesslike way to protect these
interests is to support your community The United Way. Your United Fund or Community Chest Campaign
takes care of many community needs without the confusion and waste of separate appeals.

Your company can contribute in three important ways! m Make sure your company makes a generous
corporate contribution. It helps protect the welfare of your employees and customers. m Help your employees
meet their obligations through easy payroll payments. Experience shows this often doubles, even triples,
results. m Stimulate executive participation in support of your local fund. Such participation helps safeguard
the dollar investment made by your company and its employees.

Remember, giving The United Way helps your community and your company. GIVE THE UNITED WAY
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Services Manager (Geneva, Switzerland) for
General EFlectnie Co.'s Flight Propulsion
| Mivision

E. P. Fagan, chief-advanced svstems, Mili-
tary Relation Division, Rvan Acronantical
Cao., San Diego, Calif

P. C. Swan, held station manager for
Douglas Aarcraft Co.'s MNike Zeas mussile
testing operations on Kwajalein Island.

Harold . Downes, director of mterna
tiomal operations, Lear, Inc,, Santa Monica.

Joseph E. Healy, manager of militan
sgles, Zemith Plastics Co., Gardena, Calif.,
a subsidiary of Minnesota Mining and Man
wfacturing Co,

Dr. H. 5. Sweet, manager of the newly
created Aerospace Design Department in
the engineenng branch of Lockheed's Geor-
e Division, Marietta, Ga.

Francis A. Warren, senior technical spe-
cialist to the clhuef of Propellant Research,
Rocketdyne's Solid Propulsion Operations,
Melregor, Tex.

Caesar Frank Fiore, assistant director for
maobihization planming, Commumcations [n
dustries DDivision, Business and Defense
Services Admunistration, U, 5. Department
of Commerce.

Francis B. Mchkee, product enginecr,
Reed Instrument Bearning Co., Los Angeles,
Calif., a division of SKF Industries, Inc.

Robert L. Chapkis has jomed the Acro-
thermodynamie Staff at National Engineer
ing Science Co., Pasadena, Calif,

J. Paul Walsh, director of the C-E-I-R,
Ing,, Arlington (Va,) Rescarch Center.

Thomas B. Riley, q_ni:nur:atiuuﬁ Mmanager,
“ational Astro Laboratories, Inc., Pasadena,
Calit,

L. James Levisee, assistant to the pen-
¢ral manager to direct and coordinate cor
porate diversihcation by external acqmsitions
tor Hughes Aircraft Co., Culver City, Calit.
William L. Hoffman succeeds Mr. Levisee
as director of corporate matenel.

Morris  Sievert, manager-turbomachmery
sales, Solar Aircraft Co., San Diego, Calif

Joseph Stolh, manufacturing manager,
I'ransicoil Division, Daystrom, Inc., Worces-
ter, Pa.

Norman Wicks, director of public rela
tions and ;l{]'.'L'rthim_';, General  Precision
Fquipment {:.'urp., New York, N, Y. and
Creneral Precision, Ine., a subsidian

ILarl J. Shelton, manager of a newly cstab
lished High-Power Tube Division, Eitel-Mec-
Cullough, Inc., San Carlos, Calif

I, Sutherland Macklen, dircctor of engi
neering, and Dr. M. Shaw, manager-solid
state laboratory, Ovitron Corp., Long Island
City, N, Y

British Aurcraft Corp.. Litd., London,
Fngland, has announced the followmmg ap-
pointments: Allen H. C. Greenwood, cuo
aordinator of aircraft sales and service; G. R,
Bryce, chicf test pilot; R, P. Beamont, dep
nty chief test pilot

F. Robert Hevner, Bedford (Mass.) dis
trict office manager, Stromberg-Carlson I
vision of General Dynamics Corp.

George Walthers, manager of digital svs
tems, Canoga Corp., Van Nuys, Calif.

Bliss M. Buoshman, director of svstems
cngimeering, and John D. Gum and James
i--:‘il'lj]:l']_}'.-;{'t‘l.'ll. assistant directors, Consoh-
dated Systems Corp., Monrovia, Calif., an
associate company of Alhs-Chalmers, Bell
& Howell., and Consolidated Electrody-
TGS,
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WHY A SPECIALIZED ENGINEER
WILL DO BETTER IN A SYSTEMS
ENGINEERING ORGANIZATION

At General Electric’s Defense Systems Department your carecr can
profit from an important new concept of professional flexibility. Here's
how it works:

When the specialized engineer joins DSD, he has this threc-way choice—

@ grow in his own specialization
® broaden his specialization to include closely related areas within
the same discipline

® broaden his knowledge of systems design and analysis through
direct exposure to DSD’s large-scale systems programs

The decision is up to the engincer. No matter what his choice, he'll soon
be working with new ideas and advanced technologies associated with
large-scale systems engineering — DSD’s only business.

Engincers with significant experience in any of the following areas can gualify
Jor DSD’s three-pronged approach to career growth:

Dperations Analysis * Oceanography * WNuclear Physics *» Radiation Physics
Astronomy * Systems Engineerng * Infra-Red * Computers =« Radar
Inertial Guidance = Systems Analysis = Technical Wnhting * Systems Synthesis
space Physics * Propagation Engineering * Systems Test Engineering
Computer Applications * Weapons Systems Analysis * Optics
Auto Pilots = Guidance Equations + Classical Mathematics
Applied Mathematics = Communications * Data Handling * Sonar

artnnndy) GET THE FACTS TODAY ! Learn 2l the advantages of applying

your talents to long-range sysiems engineering
. programs, Write about your education and
experience to Mr. E. A. Smith, Box 9-B.

@ DEFENSE SYSTEMS DEPARTMENT

= A Department of the Defense Electronics Division

GENERAL @ ELECTRIC

Northern Lights Office Building, Syracuse, New York
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SEARCHLIGHT SECTION

Classifred Advertising)

BUSINESS OPPORTUNITIES

DISPLAYED RATE:
The advertising rate is 531.00 per inch for all
advertising oppesaring on other than o contract
bosis. Contraoct rotes on request.
AN ADVERTISING INCH is measured 78 inch verti-
cally on ene column, 3 columns—30 inches—to a
poge.
EQUIPMENT WANTED or FOR SALE ADVERTISE-
MEMNTS occeptable only in Displayed Style.

EQUIPMENT - USED or RESALE

UNDISPLAYED RATE:

$2.70 a line, minimum 3 lines. To figure advance
poymen! count 5 overoge words as a line.

PROPOSALS, $1.B0 a line an inserfion.

BOX MUMBERS count as one line additional in
undisplayed ods.

Send NEW Ads or Inquiries la Clossified Adv. Div. of Aviation Week, P. O. Box 12, N, ¥. 34, N. Y.

DC-6B's FOR SALE

Oftering for immediate delivery a number of passenger airplanes
for fly-away delivery at Los Angeles Int’l Airport, subject to prior

sale.

All inquiries and arrongemenis fo inspec! aoirplones should be directed fo:

WESTERN AIRLINES, INC.

6060 Avioen Drive

Los Angeles 45, Calif,

Attn: K. W, Kendrick, Phone—S5pring 6-2345

FOR SALE: COMPLETE
ON MARK

DOUGLAS A-26

* Powered with low time

Pratt & Whitney CB-16 engines
Reversing propellers,

Radar.

Steerable nose wheal.

Integrated flight system.

Ground and flight air conditioning.
Air step door.

Cruises 360 MPH at best altitude.
Immaculote interior.

Excellent condition.

Available for immediate inspection
ond demonstration.

[:']H.”I.[;T . Ed Cusfter

Marthern Natural Gas Co.
Omaha, Nebraska
Call WEbster 7600

CONVAIR 240

Airesearch executive conversion ussd as

our show plane. For immediate delivery.
Sacrifice. Far below our cost.

Call or Write for Detoils
FREDERICK B. AYER & AS50C., INC.

250 Park Ave., N. Y. C, MU 7-1800

DOUGLAS C-54B

Beautiful 60-pass./cargo convertible
zero fime since overhaul
avallable {or lease or sale

WILLIAM C. WOLD ASSOCIATES

551 Fifth Ave.. New York I7. N. Y.
Tel: Murray Hill 7-2050

Cable: BILLWOLD MNew Yaork

I Convair Trade-in

DOUGLAS DC-3
200 MPH A12 Autopilot

Trades Acceptled.

Frederick B. Ayer & Assoc. Inc,
250 Park Ave., New York 17, N. Y.
| MU 7-1800

ADDRESE BOX NO, REPLIES Ti0: Rar X,
Mowstficd Ade, e, of this pililied o,
sead to affive nearcst i,
NEW YiaRkKN a6: PO, Boar 12
(CCHICAGE Frs 530 X Michiogan i,
SAN FRANCISOCO 4 a8 Post St

WORK WANTED

Flight Engineers currently qualified on Con-
stellation DC-6, DC-T7 and Eleetra aireraft.
nviilable Sept, 1, WW-5217, Aviation Week

FOR SALE

PBY, SA. Tow amphibian converted for 2
Crew=—cCcargo—pagsenger use. FR-3404, Avia-
tion Week,

1958 Bell Helicopter 47G2. fully equipped,
ready to fly. TT620, 6800 inspection done.
Blades factory reconditioned. J-W Helicop-
ters, Arcatn, Alrport. Calif. TE-9-22186.;

Collinsg S1R-3-ARN-14 280 channel TVOR
Omnl Receiver 3975, Omni Mags 2100, Bendix
MNELR-ARN-14 tvpe Omni Receiver 8350, DY -
66 Power Supply %75. Bendix Polar Path
Gyro 17216-1A 21000, Complete Omnl sys-
tema from S500 up. N, J. Avintion Service,
1 10 Liberty St., Ridgewood, N. J. GI 4-1345,

(ine Wright R-1820-97 T.00.-02.1.4 £&£4A

—02.1.228 Complied with Zero time
since major. S1200.00,

(Ine Rolls Royce Merlin-68-V—hy Pack-
aivd Zero Time since new. S1000.00.

Cine Franklin Model 0-805-2 12 evlinder
opposed zéro time since new, 400,00,

Milten R Barnes, P.0. Box 334, Greensbhoro, N.C.

TO HELP YOU

Sell Equipment You No Longer Need

Use

“Searchlight” Advertising

| Prominent manufacturer
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FASTENERS FOR AIRCRAFT AND MISSILES

immediate Delivery=~AMN—=MN, A5 =M 5.-06 Digit
CERTIFIED TO GOVERNMENT SPECIFICATIONS
Bolts=Muli=H | veit=SCrewi—S5tudé—Internal and
External Wrenching Bolts=—Dowel and Lock Pins

Mercury air parts co., inc.

9310 West Jofferson Bivd,, Culver City, Calif,
Telephone—UPion D-593F3—Telriype—CVH CY 4138

TOUGH SPECIALS 10 DAY DELIVERY

MANUFACTURERS OF PRECISION HARDWARE

EMPLOYMENT
OPPORTUNITIES

Positions Available af
Ball Brothers Research Corperation
Boulder, Colorade

for Electronics Engineers |

To initiate the application of high speed digital
technigues in a new field. Five years experience is
raguired . —{iwr Locdfiom im the Rocky Mowafains
aflers execllent seereqfiean] facilitice. Top workinpy
conidifdaty, amd berefls. Salory commensuratie wifk
i i E N

REPAESENTATIVES WANTED

Manufacturer of eclectro-mechanienl and electro-
hvdraublie servs cowponents wanis represaninilion
in Metropolitan New York City, New England.
Chicago and midwest areas., Please write includ-
irg area desired. size of firm. technical experience,
and lines courrently being handied.

SERVOTRONICS, INC.,

190 Gruner Roaod, Buffale 25, New Yark

Abhhiilss MOoX NO. REPLIES TO: Hor No.
flganifiod A, v, of Dhis parfalleawiom .,
sewd ta affiee aweeest o,
NEW YRk I62 M 01, o 12
CHICAGE 11 320 X, Wiekigon Aree.
EAN FRAXNCIBCD § @ a8 Must Bi,

POSITION VACANT

Corporate Flight Engincer—Fast-growing,
midwaest pharmaceutical company, purchps-
ing Convair 440 1o replace DCI, is seeking
flight engineer as third crew memhber. Should
have A & E License and heavy aircralt expe-
rience. Must be personable and able to act
g nircraft host for compeny execulives and
guests in addition to regular dutins, Should
he at lenslt 28 vears old. P-5193, Aviation
Week,

SELLING OPPORTUNITIES AVAILABLE

with world-wide
reputation for advanced dexign mechanical
and electro-mechanical aerospace equip-
ment s establishing nationwide representn-
tion. Technical background required, If in-
terested please advise Territory, present Ac-
counts represented, approximate annual vol-
ume, firm history and individual backgrounds.
Appointments will be arranged. RW.5172,
Aviation Week,

Factory Sales Representative-Major aircraft
pEpgressive, proven., aircraft product sales-
man to représént Lthem throughout the mid-
west. Ager 30-35 preferred, Extensive travel
each week, Send full resume and expected
salary to SW-=5211, Aviation Week,

POSITIONS WANTED

Ajrline Capt. Most Type and other ratings.
::;r_:-ru le. 10 yrs. airline. PW-50783, Aviation
S,

Airline Captain, 20 yrs. experience at 43,
now employed by trunkline carrier, wizhes
corporate flyving, prefernbly Western New
York. PW-5058, Aviation Week.

Lodestar Pilot. ATR. 8 years e:_e:u-thrn CEpE-

rience. Resume on reguest. PW-52213, Avia-
tion Week,
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Large-scale system engineering requires the anticipation of the
need for design and integration of new equipments and

subsystems to maintain a continually effective command and
control structure,

The elements of these systems — communication networks,
computers, detection systems and weapons — must be continually
evaluated, upgraded and integrated to assure total system
compatibility. Effectiveness can only be maintained by the
“open end” concept.

MITRE, a nonprofit system engineering organization, is engaged
in the design, development and evaluation of electronic
command and control systems.

Appointments to MITRE’s Technical Staff are available to
engineers and scientists with advanced degrees and interest in
combining large-scale system engineering with electronic
system development.

COMMAND anpo CONTROL SYSTEMS...

EXPANDABLE TO 1970 AND BEYOND
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Inquiries may be directed to:

| *;“ VICE PRESIDENT — TECHNICAL OPERATIONS

THE

MITRE

CORPORATION

Post Office Box 31 —10-WW, Lexington, Massachusetts
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EMPLOYMENT OPPORTUNITIES EMPLOYMENT OPPORTUNITIES

ADVANCED MISSILE and

SPACE TECHNOLOGY
.0 af AVCO/RAD

AVCO offers challenging assignments to

 —— e

qua,hty control engineers . |

LOCKHEED

MISSILES AND SPACE DIVISION
SUNNYVALE

offers position in
creative Engineers and Scientists in Research

and Development Work on Ballistic Missiles,
Re-entry Vehicles, Satellites, Space Probes

TECHNICAL
SALES

and Space-Propulsion Systems.

PROMOTION Openings are available at the senior levels in the following fields:
APPRnAcH Q c ; Y H"j'p'Ei'Ei:IF‘I!'EE- 'l:lﬂd HE.n-II Tlﬂns_fer Sl'ﬂ'rlj'hEiIE and A“ﬂl'ﬂ'ili Athitude Control 5:!"5'1'Em5-
_f?‘ ﬂﬂﬂﬂﬂptﬂﬂi TEE tion. ﬂ,f a Should be well versed in missile and ® Trojectory Analysis ond Optimization ® Ajirframe-Autopilot Integration Automatically Controlled
A E ﬂ”l : . s fa . - "I'rEhiﬂ:lﬂ'!u
- ' space terminology, experienced in ® Stability and Vehicle Dynamics
Wﬂﬂt thwh ﬂbﬁﬂlﬁﬁmﬂ T —— nfprDMﬂ.tiun B —_—n ® Flight-Control Systems ® logic Synthesis of Stored Command Data and Digital Data
It has long been the policy of General Electric’s Ordnance . | ® Preliminary Design ® Space MNavigation System Development
; - Pk hibits, d , h : :
Department to insure the npﬁratmnal capabilities of its RO RAhIRNE, WIBPIYE, Breehlres, ® Theoretical and Experimental Research ® Optics, Optical Instrumentation
products through a totally integrated quality control specialties, advertising copy, layout, & Advanced Re-aniry Vehicle Guidunics
program. | :
E‘Eﬂitf I:ﬂl;ltl’?l Etr::ﬂrl;s a;; ﬂ'f pr;pasﬂnlagtﬁge when a master madia, as well a8 arrangaments at APPLIED MECHANICS THERMQDYNAMICS
L. plan 1s formulated. As advan esign ETCS8C5 conventions and symposiums, :
quality control engineers work closely with design gruupsi IR i ® Thermal Stress Analysis
in areas that will affect quality and production eosts, Coin- Should also have related adminis- ® Dynamic Analysis ® Thermal Protection Systems
cidentally incoming materials are subjected to rigid quality . : . ; ; ;
eontrols and continuing liaison is maintained with vendors trative experience in preparing and ® Design of Space Structures ® Propulsion Systems
iginkune olotananes ot aie fiCRiIR de 8 s tess + Prelininary Desir ® Crvogenic Systems
m:mufat:turing cheaaeam performed, not only to certify and planning annual promotional ® Theorelical and Experimental Research ® Theoretical and Experimental Research
previous relinbility criteria but with a view to improving

od bil hrough : : programs.
e e S r ko DESIGN PROJECT ENGINEERS

Ejﬂﬁ%ﬂﬁéﬁiﬂfﬁihiﬁt} i Gl L i s Ifyou are experienced inworkselated ® Vehicle and Space Structures ® Hypersonic Vehicle Development
Immediate ﬂpﬂnm%‘ for experienced Q.C. Engineers on to the above, you are invited to write: ® Control Systems ® Re-entry Vehicle Guidance System Development
_gﬂh "‘Eﬁ?’&‘ﬁnﬁu;“ﬁ'ﬁfﬂfﬁﬁ qﬁﬁs}i‘:{fﬂﬁﬁﬁnﬁﬁf& Research and Development Staff, ® Electromechanical Devices ® Flight Control System Development
ﬁm{;ﬁing Equipments. . . Inertial Guidance Equipments... Dept. I-17B, 962 W. El Camino Real, ® Space-Propulsion Mechanisms ® Space Yehicle Systems
avigational Equipments... g o - ® Ground Handling Equipment
. : . unnyvale, California. U.S. citizen- g Lquip
If you possess a degree in engineering and from 3 to 12 é . 1
yenréeiuhperieme in quality control, we invite vou to inves- ship or existing Department of Electrical Checkout Equipment QPERAT|ONS ANALYSIS
tiga ese openings: - . ‘ ® Engineering System Analysis
Defense industrial security clear- 9 g 3y L
25 :::::::::;;ﬁ':.".':.l:n ance required SYSTEMS ANALYSIS ® Statistical Methods of Military System Analysis
Q.C. ENGINEER —SYSTEMS ®* Weapon-System Analysis ® Game Theory and/or Stochastic Processes
Apﬂpgmnﬁﬁl for thes&lpﬂsitild:nﬁ s}lllnuld have a BSEE, BSME : ® Space Trajectory Analysis ® Probability Theory
or in Physies with emphasis having been placed on elec- [ ¢ : fimizati
tronics. Must be able to work well with other p&nlple and SistEm Gl Sompoent; Optimrestion
analytical ability to reach sound solutions to problems. It
iz desirable to have some Fire Control and/or Radar ex- T — T Gl - e
perience and also be familiar with digital techniques, ‘ackbeed e R Send resume 1o Mr. J. E. Bergin,
printed boards and transistorized circuits. i fds 2 . Emplovment Supervisor
- I ey ot & The Division’s new suburban location provides an unusually y
ease forw your inqguiries including = attraclive ing envi : ide Its
,.:.ﬂﬂm salary requirements in complete confidence to: MISSILES . attractive working f,:twr:::.m‘m,nf F_.‘.I'l!lf-.lLi-L of mctrﬂfpn]n in
:t ;..f\'lq. Mr. B. G. O’Brien Div. 64-WJ . AND SPACE DIVISION -~ Boston and Cambridge. The Division is located in a new
ﬁ, > L e e e | , Sl e b hore w Slﬁ,{ll]u.ﬂﬂq outstandingly equipped !nhnrnmry- Publication vco
& W of the Defense Electronics Division - - SANTA CRUZ, SANTA MARIA, CALIFORNMIA i:; and professional development are encouraged and the
N_m; - CAPE CANAVERAL, FLORIDA g Division offers a liberal educational assistance program for
. HAWALJ o il e g 2
GENERAL W ( d:,j ELECTRIC | for advanced study. Hesearch & Advanced Development
5
At AVCO/ RAD you will find a liberal benefit program A Division of Avco Corparation
100 Plastics Ave., Pittsfield, Mass. *"i and excellent salaries commensurate with vour experience. 201 Lowell St., Wilmington, Mass.
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Immediate, long-range openin

A

O

Work better.

live better

in the unnungﬂsted

Pacific Northwest.

os at Bmzing for

STRUCTURAL, MECHANICAL AND AERONAUTICAL ENGINEERS

These openings are on expanding
projects concerned with aireraft of
the future. They offer qualified en-
gineers stimulating assignments on
advanced commercial aircraft pro-
grams now under way at Boeing's
I'ransport Division. In addition,
training assignments are available,
on a selective basis, to engineers in
other helds who wish to apply their
capabilities to aircraft work.

At Boeing you’ll be working with

the designers and builders of the
world famous 707 and 720 jetliners.
You'll enjoy the advantages of a pro-
fessional climate that’s conducive to
deeply rewarding achievement.
You'll have an opportunity to speed
your career progress by taking grad-
uate studies, at company expense.

The Boeing Transport Division is
located in the uncongested Pacific
Northwest, noted for mild vear-
round climate, nationally famous

TRANSPORT Division STLTEINLF

recreational facilities, excellent
schools and housing, and healthful
outdoor Western living lor the whole

family.

MAIL COUPON TODAY
J e D — —— — ——— — —_————
l Mr. Robert W, King, Transport Dhivision, Boeing Air
I plane Company, P.O. Bax 707 - OMA4, Rentan, B ash
l H_A.l;T. i N
: ADDHESS CITY BTATE B
| oecnee(s)
! FIELD OF INTEREST : :

ADVERTISERS IN THIS ISSUE

AVIATION WEEK.

A.C. SPARK PLUG THE ELECTRONICE DIVISION

OF GENERAL MOTORS CORP. 14
AEROFLEX LABDRATORIES DIV., THE AERDO-
FLEX CORP. ... ¥

AERDIET-GENERAL EI]T-IF'-I:I-FIJE.TIEIH 2nd Cover

AEROLAE DEVELOPMENT CO.. EUH&IDLAH"H OF
RYAN AERONAUTICAL CO. .... (4

AIRBORNE ACCESSORIES FEIHF'DHATIEI-H i
AIRCRAFT FITTING COMPANY. THE 77
ALLEGHENY LUDLUM STEEL CORPORATION 02
ALLIED RESEARCH ASSOCIATES. INC. T:
ALUMINUM COMPANY OF M.IEHH"A MISSILES,

AVIATION ORDNANCE 23
AMP INCOHPORATED Ho
AMERICAN BOECH ARMA CORP.. TELE-

Y MANMICE DIV, i ieceis ey e cnmangres ity T
AMPEX DATA PRODUCTS EHMP‘AH’r . o 07

AUTONETICS, A DIVISION OF NORTH AMEHI{:AH
AVIATION. INC. : L

AVCO CORPORATION ....... Mpea Hh Em‘rr
AVIATION WEEK AND SPACE TECHNOLOGY . 12012

BENDIX SCINTILLA Dl‘l"lEull]lI'nI THE BENDIX

CORPORATION .. ... . : il
BOEING AIRPLANE l."l:IHF"AH"r 17, 130
BRISTOL SBIDDLEY ENGINES LTD...... e - B-53

BRITIEH REFRASIL COMPANY LIMITED. THE..I0

CENTURY ELECTRONICS & INSTRUMENTS. INC. 7i

CHANCE VOUGHT AIHCRAFT, IHEHHF"EIHA.TEIJ
AERONAUTICS DIV, . i)

CLIFTON PRECISION F"HIIII:ILIE!'I'E EI:IHF'.IH"I"

] o - T S e Ird Cover
COLLINS RADIO COMPANY . .. a_a 16
CONSOLIDATED DIESEL ELECTRIC {:ﬂHP

AIRCRAFT EQUIPMENT DIV L (REICAR N
CRAIG SYSTEMS., INC. g T s LS SR B.1)
ELECTRO INSTRUMENTS. ING. .. ....accvcaizass 12
FAIRCHILD ENGINE & AIRPLANE CORP........ 45
FENWAL, INCORPOBRATED ....oviiucvsonesnnssens 18
GARRETT CORP., THE, AIREZEARCH MF.

o H R T L, R o e e P O R VR R Joy 15, 13
GENERAL ELECTRIC COD. ........ .18, 99, 12, 1258
GENERAL ELECTRIC COMPAMNY. X-AAY DEPT.. 100
GENERAL PRECISION INC. ...... . | T )
THE B. F. GODDRICH COMPANY, wmnuu

PRODUCTS DIV, o . cen B2
HALLAMORE ELECTRONICS DIY., OF THE

SIEGLER CORPDORATION 4 44
HAMILTON ET.u.unAﬂu DIV, UNITED AIH[‘HAFT

CORP. ....... 1105
HARRISON HADIAT{]H J.'I:I'u' LEHEHAL Mn'rnﬂ::

CORP. .... i7
HENDRY Eﬂﬁli—'ﬂl‘i"r t: L. i
HI-SHEAR CORPORATION .. .. .. 55
HORKEY-MOORE ASSOCIATES. DIV, ﬂF

HOUSTOMN-FEARLESS CORP. Bl
HYDRO AIRE DIVISION OF CRANE l:uMF'.u.u‘r i

KEARFOTT EI'I.I'IE-IDH OF L‘-EHEHAL PRECISION,

INE. P o S S R e ey H2.01
LAMINATED SHIM COMPANY, INC., THE..,..... 7
LIBRASCOPE DIV. GENERAL PRECISION. INC. 24, N3
LITTONR INDUSTRIES ...........-. EE
LACKHEED AIRCRAFT CORP.. MISSILES &

SPACE DIVISION 20

LOCKHEED MISSILES & !-.-.FAEE Dl‘nfl.':-lﬂlhl #4-B3

AVIATION WEEK, September 5, 1940

SEPTEMBER 5, 1960

MARQUARDT CORPORATION, THE ............06-67
MARTIN COMPARNY, THE .. o riiienas 38
MD BLOWERS. INC. A R T T B g g I 04
MINNEAPOLIS HﬂHE'l"IH'ELL l‘lEI.‘.I.IL.iILTI:'.Hi.L COM-
FANY. FALL RIVER DIV. ..... G-87
MOTOROLA, INC.. |'|-IILIT'4-!LII‘|r ELEETHDHIE‘}
DIVISION e e B b e HO2- 103
NEW DEPARTURE nl‘n"‘l$lﬂ-l'~l I‘-EHI"-'FIAL HHT{]HE
CORPORATION o « 1
OSTER MFG. CO., JOHN (AVIONIC DIV.Y.ocurenay 70
PURODLATOR PRODUCTS, INC. ,.concussisnnnscnas 15
RANTEC CORPORATION ....... T « B85

REMINGTON RAND UNIYAC MIL1TAH"I" DEFT.+.. 70

SEISCOR DIVISION SEISMOGRAPH SERVICE

Lk L e e P L W L W RO e v awa 100
SERVOMECHANISMS, INC. ... .. .ccciviiisncnbasss B
SIEGLER CORPORATION. THE.....ccccivvuniiies. BB
SINCLAIR REFINING COMPANY . ........cc00s0sss B0
SOLAR AIRCRAFT COMPANY .. . ... cicivanan B0
SPERRY GYROSCOPE COMPANY, DIV. OF THE

SPERRY RAND CORP. A P G e A TH
STANDARD PHESSED STEEL COMPANY .......... fd
SYLVANIA ELECTRIC PRODUCTS, IH[:.

ELECTRONIC SYSTEMS DIV. .. ...cocicnnunss F4=75

TEXAS INSTRUM HTE INCORPORATED,
METALS & CONTROLS DIVISION........ccuuais g2

TIMKEN ROLLER HEAHIHE I]IHF'AH"I"

STEEL & TUBE DIV, ..icrrivterecnsasnessnnsiss LI
TUNG SO0L ELEC H {: FH{.‘- GHATHAH

ELECTRONICS DIV e T o Ry fis
UNITED STATES STEEL CORP.. NATIONAL

THBE DN i a e i VA S e b e b A B T o e Ea 106G
VICKERS, INC., DIV. SPERRY RAND CORP,

HYORAULIOR BIY. . .civvsnnssnananssssncsasanss |8

CLASSIFIED ADVERTISING
F. ). Eburle, Businoss Maor.

WHERE TO BUY

Mercury Alr Pards Co. 0B .. ..o pionn cnasssas-s | 26
EMPLOYMENT OPPORTUNITIES cema 1 s IEE= 2
EQUIPMENT

i Used or L-.llrrullu. New)

For Sale o ol o e 126

ADVERTISERS INDEX

Aveo Reseneh & Advanced Development. ... ........ 129
Ayer & Asioe, Ine., Frédorick 8. PR et | L
Ball Brothers Reéscarch Corp, S REAER e
Barnes., Millon H. Bk e e Al | 26
General Electric Go.. Ordoance Dept. ... ... cccee.. .. 128
Lockherd Missiles & Space Div.. . .. iniaadaihssuiPB
Mitre Corp. o L e A |27
Noarihern Natural Gas {'n PR e ld La | &6
BorwilroniGE P oo ejieineinve ddaaig imddbssbnsap 126
Westorn Alrlines Im@. ... oo i seaasnsnis |26
Wold Assoc., Willam B, ... i i v st are s I 26

Environmental
conditioning

for

missile
ground support
systems

AiResearch electronic cooling
units for U.5. Army Hawk missile
mobile ground radar equipment
require only half the space origi-
nally allotted. These lightweight
produetion units. with a heat rejec-
tion capacity of 10 KW. measure
20" x 24" x 24”.

A complete system package. the
liquid-to-air unit includes an ac-
cumulator. pump. heal exchanger.
fan, switches and valves.

Contact AiResearch early
vour planning and design stage for
areater reliability, smaller unit size
and weizht, Aillesearch is the lead-
ing desiener and manufacturer of
advanced electronic conditioning
-I_‘I'luill‘l'lli:‘l"lt .:_'I:]'H]. ."'"_'lu':"-'l.':'ll'l." |ID'!' n-.li""‘ih.'
and eround suppert applications,

Environmental conditioning
cquipment has been produced for
the following electromic systems:
Detection « Communication

Control «+ Ground Support -

Guidance

Write for literature today.

THE [-1.1:1. {33 CORPORATION

AiResearch Manufacturing Division

Los Angeles 45, California
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LETTERS

ILS Concepts

1 should ke, if 1 may, to make some
comments on vour article, Imprmcd ILS
System Operating at London,” in Avia-
TioN WEEK of Ang. § (p. 76). Wlile
not going so far as to say that some of
the clams made are cxaggerated, it
important to brnng them mto a true per-
spective and to point out some shght
inaccuracies. As an English exchange ofhcer
working with the Federal Aviation Agency,
perhaps I can do this without caunsing too
much ill feeling.

The concept of the directional localizer
was imtiated by the Technical Development
Center at Indianapolis in September, 1947,
and perfected by them during the follow-
ing scven vears. The team on this project
was led by Chester B, Watts, and many of
the improvements to ILS can be attributed
to him and his associates, Linear arrays
of dipoles were familiar enongh 10 vears
agn, but the really giant stride made at
this time was the realization that by
slightly offsetting the frequencies in the
directional and omni arravs, the best of
both worlds could be attained. That is. the
high gain array would provide a beam free
of course bends and the omnidirectional
array would give navigational information
at all other bearings round the station.
By displacing the frequencies of these two
radiations by some 10 ke/s there is no
question of channel changing and a pilot
fiving his ILS indications is quite unaware
of the transition from the “coarse” system
to the “fine” ome, This ILS, known as
the MRN-7/5 is now used extensively by
USAF, one of its attractions heing that
it 15 transportable,

However, TDC was not completely
satisfied with the linear dipole arrav for
two main reasons, The armay had an aperture

of 58 ft. and this entailed coaxial feeders
some 30 ft. in length, originating from a

central distribution hox. Both the ampl-
tude and phase of the currents in these
feeders are critical and while the stability
of coaxial lines is well understood, an array
with an even larger aperture would become
excessively  elaborate, for it had by now
been appreciated by TDC that 88 ft. was
by no means the optimum aperture, The
'w.mnd reason for dissatisfaction is inherent
in the use of dipoles. This tvpe of antenna
only radiates a trulv linear field i two
planes, and outside these planes an un-
wanted component appears. This phe-
nomenon  gives rise to “course pushing”
or “attitude effect” and exhibits itself as
an apparent course shift as the approaching
aircraft banks, While this is not serious
for an ILS approach it could become critical
in an ILS landing. A parabolic aerial, which
overcomes the coaxial problem, was next
investigated by TDC but was found to be
even more prone to course pushing than
the linear array.

As a result of the realization of these
limitations i the dipole and parabolic
array, TDC took another forward stride.
For years radar had nsed wave guide arravs
where real precision and  stability were
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essential, so why not apply these prin-
ciples to 110 me/s? At this frequency the
hnn]lut usable guide has a cross section
about 3 ft. by 6 ft.. but undeterred by the
magnitude of the task, TDC developed
and perfected what is known as the slottel
wave guide arrav and  during the vears
following 1950 built these arravs  with
apertures ranging from 100 to 200 f
Nor is there any reason to suppose that

200 ft. represents the limit. The stahility
of the beam had now become that of the
mechanical nigiditv of the guide, fecders
were almost L'I:H'I['CI'L' done awav with, and
the slot antennas had eliminated course
pushing since this kind of antenna doss
radiate a truly linearly polarized field.

Unfortunately, it is still a far crv to
suppose that these improved ILS Systems
are suitable for automatic landing, which
vour article rather naively suggests. While
a straight course is mandatory for this
operation, other requirements are equally
important. On  either side of the course
the deflections must bear a known rela-
tionship to the distance of course, and
furthermore. the rate of change of these
deflections with departure from the center
line must behave in an orderly manner.
Nor is it onlv the stability of the gronnd
equipment which must he L{:-n'-.n:'EerL‘d The
airborne receiver has an equal part to
plav.

At this time it is only the leader cable
system which is known to provide these
essentials to the required degrec of ac-
curacy, and Ffor these reasons, the FAA
15 planning a careful experimental com-
parison  between  leader cables and  the
wave guide localizer for azimuth guidance
in_ all-weather landing. '

It should alse be pointed out that paos-
sihlv: the greatest limitation to the wse of
Jm]:rrm ed [I S fnr landing is that produced
by fect from
which rlu lr.,*lder “cables are immune. None
of these ILS aenal svstems limits the radia-
tion signihicantly in  the vertical planc,
(although the wave guide array is superin
to the 411}:}]1 array in this respect). and
iumu]nulrh an aireraft even at 10,000
ft. over the acrodrome mav under some
cirenmstances reflect sufficient energy to
distort and temporarily  destrov the LS
]]-I'._:l['ﬂ!

During the critical phase on an auto-
matic hndmg ie. from 100 ft, altitude
onwards, such interference with the azi-
muth guidance would be disastrons, While
there are wavs of minimizing this effect.
the onlv sure one would seem to be by
prohibiting other aircraft the use of the
critical airspace.

Finally, one last remark on the STAN
8 ghde path. In vonr diagram of the radia-

tion patterns of this glide path armay you
show two narrow beams overlappmg at 3
deg,

If this 15 really so and the aernals
shown do produce this conhguration. all
electronic engmeers will be avid for more
detals,

Or is it possible that some of the poeti
license in vour article has also crept into
your illustrations?

A. N. Beresronp

Federal Aviation Agency

Burean of Ilunrch and Development
Wational Aviabion  Faoilibies 'E_."-Ll'_lt’rl

mental Center
Atlantic City, N. |.

(The fact that FAA is planning tests to
compare utility of leader cable svstem and
the wave guide localizer for azimuth guid-
ance i all-weather landing, as Mr. Beres-
ford reports, would appear to belie his
carlicr statement that it s “a far erv to sup-
pose that these improved ILS svstems are
suitable for automatic landing.” One major
disadvantage of the leader cable svstem for
azimmuth guidance in the final approach fs
the fact that it requires an additional piece
of equipment aboard the aircraft and the
acquisition of additional real estate in many
atrrport locations, Where approach to in-
strument runwav is over water, problem and
cost of installng leader cable is increased.
—Fp.)

Lift-Fan Engine

Please extend our congratulations to your
engineering editor, J. 5. Butz, Jr., for his
excellent article, “Lift-Fan Engine Shows
VTOL Potential” (AW Aug. 8§ p. 94).
Mr, Butz's discussion of our General Elee-
tric svstem and onr behef that this svstem
will make an mportant contribubion to
future aviabion was accurate and complete.

You should know that the article inter
ested other than ourselves in the Flight
Laboratory Department, Our VTOL hard.
ware exhibit at the Association of the U.S.
Army Convention, held shortly after the
article appeared, attracted many persons who
first leammed of the svstem through Mr.
Butz and vour publication,

The kind of reporting Mr, Butz accom.
plished on our VTOL svstem deserves not
only a salute from us, but establishes the
requirement to say for the record that it
15 just such reporting which makes Avia-
1oN Week the recognized leader in its
hield.,

We are delighted to do both.

A. P Apasisox, Manager
VTOL Operation

Flight Propulsion Division
General Electrie Co
Cincimnati, Ohio
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Business end of an ICBM. Topping this Air Force intercontinental

ballistic missile is a compact but tremendously complex re-entry vehicle. Avco
scientists provided the breakthrough in its development, and supplied the

many skills needed to engineer and produce it. Today, Avco is producing

re-entry vehicles for Atlas, Titan and MmutemarA yc o
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