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Problem-solving hydraulic valves
a 17-year specialty at Hydro-Aire

CORPORATION .
Pl i A Ty B e b ; Thousands of models—more than 111,600 hydraulic valves, pumps, and

Sacramanto, California: Frederick, Maryland controls since 1943. That’s a lot of problems solved, for a lot of design N
SUBSIDIARY o ' and project engineers involved in airborne hydraulics. Have we helped
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— , | vou yvet? There’s a good chance we have the answer to your problem 3000 WINONA AVENUE
GENERAL

(AEXREAL readily available. If not, our accumulated experience and complete e e e )
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- F : - : af reliable contral com-
CAND _ facility give a head start toward on-time delivery. Try us. Send O e o
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BURBANK. CALIFORNIA

Hydro-Aire your specifications for a prompt quote. And, write on your :Jli':m';'n;‘:; 'i’f:'b,ﬂ':ﬂ:‘.:
Engineers, scientists — investigate outstanding opportunities at Aerﬂjef | letterhead for a free copy of our catalog, ANl enaralindustyy,

Engineers: write D. B. Nickerson, Chief Engineer, regarding career

Sl : DIVISION OF & CRANE CO.
opportunities at Hydro-Aire.



INSTRUMENT CORPORRATION

CONSISTENT RELIABILITY

———

in production-quantity miniature floated gyros
with trimmed drift rate of

ONE HUNDREDTH DEGREE per HOUR

Designed-in reliability and the most precise production techniques have
combined to produce the new ZERQO-ONE Gyro. The first in a new series
of IFG-300 integrating floated gyros, the ZERO-ONE is a proud achieve-
ment in the long line of gyro developments by REEVES.

The combination of high reliability and extreme accuracy make the ZERO-
ONE Gyro the ideal choice for guidance and stabilization systems where

guaranteed performance is paramount.

For complete specifications, write for data file 708.

Qualified engineers seeking rewarding oppertunities in these advanced fields are
invited to get in touch with us.

REEVES INSTRUMENT CORPORATION

A Subsidiory of Dynamics Corporation of America @ Roosevelt Field, Garden City, New York
TRVAD

4

Integrating Floated Gyro

See our display at WESCON — Booths 919.920

TYPICAL SPECIFICATIONS

Trimmed Drift Rate: 0.01 degrees/hr
Angular Momentum: 300,000 c.g.s. unils
Damping: 300,000 c.g.5. units

Nominal Signal Generotar Sensitivity:
10 mv/mr @ 50 ma, 400 cps

Torque Generator Sensitivity Range:
0.05 to 3.0 degrees/ hr,/ma®

Time Constant: As low as 0.4 msec.
Mass Unbalance: 0.47 /he/g
Anisoelasticity: 0.003° /hr/g?

Dimensions: 1.8 in. x 2.75 in.

AVIATION CALENDAR

Aug. 15-20=11th Annual Congress, Inter-
national Astronautical Federation, Roval
Institute of Technology, Stockholm.

Aug. 16-18—Fourth Annual Tri-Service Con-
terence on Biological Effects of Micro-
wave Radiation, New York University
Post-Graduate Medical School, NYU
Medical Center, N.Y.C. Sponsor: Air
Research and Development Command.

Aug. 18-19—Second International Syvmpo-
sium on Submarine and Space Medicine,
Laboratory of Aviation and Naval Medi-
cine, Karolinska Institute, Stockholm,

Aug. 18-19—FElectronic Packaging Svmpo-
sium, University of Colorado, Boulder.

Aug. 23-25-1960 Cryogenic Engineering
Conference, University of Colorado.

Aug. 23-26—Western Electronic Show &
Convention, Los Angeles Memorial Sports
Arena, Los Angeles, Calif.

Aug. 28-Sept. 5—1960 National Air Rally,
Municipal Airport, Orange, Mass. Spon-
sor: National Acronautic Assn,

Sept. 1=Symposium on Rocket and Satel-
lite Instrumentation, Society of Instru-
ment Technology and British Interplane-
tary Society, London, England.

Sept. 4-5—Civilian, Closed-Course Airplane
Races, Lakefront Airport, Cleveland.

Sept. 5-11-1960 Farnborough Flying Dis.
play and Exhibition, Society of British
Aircraft Constructors, Farnborough, Eng.

sept. 7-9=Joint Automatic Control Confer-
ence, Massachusetts Institute of Tech-
nology, Cambridge, Mass. Sponsors:
Instrument Socicty of America; American
Society of Mechanical Engineers; Ameri-
can Institute of Electrical Engineers; In-
stitute  of Radio Engineers; American
Institute of Chemical Engineers.

Sept. 8.9-1960 Engine and Operations
Symposium, Airwork Corp,, Millville, N .

Sept. 8-10—1960 National Convention,
OX-5 Club of America, Tower Hatel
Courts, Dallas, Tex.

(Continued on page 6)
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BY STANLEY M. INGERSOLL, Capabilities Engineer
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Report No. 8
WR 2000 Computer Module Test Set

|
I
|
|
Our new WR 2000 test set automatically tests “black box" mod- |
ules having electrical inputs and outputs. It is presently being i
used to test modules of several different computer systems, Input
command functions to the modules are obtained from a 5-place I
ratio transformer and are automatically programmed through a |
|
[
|
|
1
|
I
I
l

R

unique programming patchboard, which provides the WR 2000
with the versatility required to test a wide range of airborne
analog computer systems. Output transfer functions of the mod-
ules are automatically read out through a 4-place ratiometer. Up
to 10 input command functions and up to 10 output transfer
functions for each input command are possible for each module.
This SM/T test set can be operated by relatively inexperienced
personnel, and its overall accuracy of measurement ranges from
0.01 to 0.25%, of full scale, depending on type of test performed.

R RS e e e — —

| Physical Characteristics

l SR e 48" Lx 25" W x 29" H — Table Area
- WO s e s e T e 200 Ibs,
Power Requirements: g
LRON GBS v s siuse 300 watts max. |
B L Y 150 watts max.
B S o e e e e 150 watts max.

e e 0.01% to 0.25% full scale

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

- —— N G S — — — — — — S E I A T e —

SERVOMECHANISMS/INC.

Los Angeles Division
12500 Aviation Boulevard
Hawthorne, California
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AVIATION CALENDAR

(Continued from page 5)
AIRBORNE MODULAR

ACTUATOR
SPECIFIED FOR RELIABLE - ~
CONTROL OF

Sept. 12-13—Sixth Annual Titaninm Metal-
lnrgy Conference, New York University's
College of Engincering, Bronx, N, Y.

Sept. 12-16—16th Annnal General Mecting,
IATA. Copenhagen, Denmark,

Sept. 12-16—Second International Congress.
Internatinnal Council of the Aeronautical
Sciences, Zurich, Switzerland.

Sept.  14-16=Annual  Meeting, National
Assn. of State Aviation Ofhcials, Wort
Haotel, JTackson, Wyo.

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

Sept. 15-16=Fighth Annual Engineering
Management Conference, Morrison Ho-
tel, Chicago, TI1.

Sept. 19-22—National Symposium on Space
Flectronics and Telemetry, Institute of
Radio Engineers, Shorecham Hotel, Wash-
mgton, D, C.

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

Sept. 21-25—National Convention and Aero-
space Panorama, Air Force Assn., Civie
Aunditorium and Brooks Hall, San Fran-
cisco, Calif,

Sept. 24—Reumion, 1st Air Commando r !‘\

AHFOMaTIYCCKIN TRPCBOI
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Group, coneurrent with AFA Convention,

Atlas LOX fill.and-drain valve employs Airbarne Contact: Lt. Col. R. E. Moist. USAF,
Model L16-37 actuator to control butterfly shut- 015 Havvenhurst Ave., Van Hll}'.’n, Calif. > " S—
off. High efficiency of actuator, plus use of trun- Sept. 25-27-24th Annnal Convention, In- w - -

- nion mounting, results in an extremely compact,

" weight-saving package. Each unit is production

,‘\ . tested for =100°F operation and pressure test-
¥ ed for leakage.

ternational Northwest Aviation Council,
Harnzon Hot Springs, British Columbia.
Sept. 27.30—Space Power Svstems Confer-

You will find Airborne electro-
mechanical actuators In  the
componeniry of a number of
operational missiles and space ve-
hicles. And for good reason. Their
reputation for quality and their
record of reliability — not only on
missiles but also on many famous
alrcraft — are outstanding.

In the application shown it is the
actuator’s function to rotate an
off-center butterfly shutoff in a
liquid oxygen wvalve designed for
the Atlas ICBM by Fairchild's
Stratos Division. Reliability re-
quirements are high, particularly
in view of the temperature ex-

tremes and heavy “g" forces im-
posed by the operating environ-

ment. And the function of holding
the shutoff closed is critical, be-
cause the liquid oxygen tanks re-
quire pressurization at all times to
structurally support them.

Also vitally important in designing
the missile-borne portion of the
valve was weight. In the case of
the actuator, Airborne held weight
to 3.6 Ib., while providing for an
operating load of 600 Ib. and a
maXimum static load of 2000 b,

If you have requirements in elec-
tromechanical actuation — linear
or rotary — for missiles or aircraft,
contact any of our offices for fur-
ther information or proposals. Or
write for new Catalog GC-60,

Engineered Equipment for Aireraft and Industry
AIRBORNE ACCESSORIES CORPORATION

HILLSIDE 5, NEW JERSEY

Offices in Los Angeles and Dallas

ence, American Rocket Society, Miramar
Hotel, Santa Monica. Cosponsors: USAF;
U. S. Ammy; U, 5. Navy; NASA; AEC.

Oct. 2-10—Fedcration Aeronantique  Inter-
nationale Annmual Meeting, Barcelona.

Oet. 3-5=Sixth National Communications
Symposium, Institute of Radio Engineers,
Uheca, N. Y.

Oct. 3-5—Seventh Annual Meeting, Insti-
tute of Radio Engineers’ Professional
CGroup 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 Traffic
Control Conference and Fifth Annual
Meeting of the Air Trafic Control Assn.,
Sheraton-Palace Hotel, San Francisco.

Oct. 5-7—Briefing Session on Opportunitics
in  Space-Age Technology, American
Management Assn., Hotel Astor, New
York, N. Y.

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

Oct. 6-9=Annual Meeting, National Prlots
Assn., Western IHills Lodge, Wagoner,
Okla.

Oct, 8—=Third Annual National Aero Club
Football Fly-in, Michigan vs. Duke, Ann
Arbor, Mich.

Oct. 10-14—Socicty of Automotive En-
gincers  National  Aeronautic  Meeting,
Ambassador Hotel, Los Angeles, Calif,

Oct. 14-15—Symposinm on  High-Speed
Processing, Society of Photographic Sci-
entists & Engincers, Washington, D. C.
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(. AUTOMATIC TRANSLATION

To formulate rules for automatic language translation is
a subtle and complex task. Yet, significant progress is
being made. During the past several vears large amounts
of Russian text have been translated and analyzed at
Ramo-Wooldridge's Intellectronies Laboratories using
several types of existing general purpose electronic
computers.

Many hundreds of syntactic and semantic rules are
used to remove ambiguities otherwise present in word-
for-word translation. The considerable improvements that
have been effected during the progress of this work indi-
cate that it may be possible within the next vear or so to
produce, for the first time, machine translation of sufficient
accuracy and at sufficiently low cost to justify practical
application. Electronic computers are also invaluable for
other language research activities at Ramo-Wooldridge.

INDEXING
ABSTRACTING

Techniques for automatic indexing, automatic abstract-
ing, and other aspects of communicating scientific

information are also being investigated. Research and
development at the Intellectronics Laboratories will
eventually lead to electronic machines capable of carry-
ing on self-directed programs of research and analysis

and “learning” by their own experiences.

The accelerating pace at which these “communication
of knowledge” problems are growing in importance have
created challenging career opportunities in new fields of

scientific endeavor,

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

For a copy of our general carcer brochure, “An Introduc-
tion to Ramo-Wooldridge,” write to Dr. Richard C. Potter,
Head, Technical Staff Development.

RAMO-WOOLDRIDGE
a division of Thompson Ramo Wooldridge Inc.

B433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA
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Looking for a subcontractor with real servo ''savvy''?
+++ THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE

As a subcontractor, CECO is equipped to handle specifications
demanding production tolerances to 5 millionths of an inch and
finishes to .5 RMS. Most of the servomechanism system compo-
nents shown above were manufactured to just such specifications.

High-precision square holes? Other unusual
porting requirements? Assignments like these
are considered routine in Chandler Evans sub-

The Extreme Case of Shipmentitis

For maore detailed information on CECO facilities and
subcontract capabilities, write Department M or call
B. M. Campbell, ADams &-0651.

CHANDLER EVANS CORPORATION ®  WEST HARTFORD 1, CONNECTICUT

contract operations.

Among the “tools” of CECQ’s servo trade are
Cavitrons, ultra-sonic cleaning devices and
temperature-controlled, contamination-free as-
sembly areas.

Components, assemblies and complete sub-
systems can be fabricated with equal facility.

— 4 SYSTEMS
CONTROLS

The most extreme case of Shipmentitis
on record dates back to the General
who lost the War because during the
crucial Battle he couldn't locate the
nail for his horse's shoe.

Today, Shipmentitis is a disease that
afflicts many electronic component
users. Its symptoms are occasional
shipments arriving late,or in the wrong
place, or incomplete, or with the wrong
specifications. Some Companies have
a slight case of Shipmentitis without
realizing it. In serious cases, Ship-
mentitis can delay vital defense proj-
ects, cause expensive setbacks.

Avnet developed a Cure. Simply,
Avnet maintains a network of Sales
Engineers traveling throughout the
U.S. They are on call anytime to assist
in. selecting components designed to
solve tough problems. Each engineer
has his counterpart in a Service Center
Expediter, Tremendous Stocking
Facilities are maintained strategically
throughout the country.

Add to that key Avnet Assembly Facil-
ities for Connector Prototype Require-
ments, plus immediate access to the
fastest known forms of commercial
transportation, plus internal Ware-

# =

house speed so highly developed that
T6% of the orders received by Avnet
are processed, assembled, inspected,
packed, shipped, and received by
customers before their confirmations
reach Avnet,

Avnet Service Centers and Stocking
Fuaeilities are in

LOS ANGELES, CAL. CHICAGO, ILL.

SUNNYVALE, CAL. DAYTON, OHIO

BURLINGTON, MASS. WESTBURY, L. L.

AVNET

AVNET ELECTRONICS CORP.

Avnet distributes from its stocking facilities: BENDIX SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS, RHEEM SEMICONDUCTORS, ELECTROSNAP AND METHERINGTON
SWITCHES, GREMAR CONNECTORS, CLARE RELAYS, ROBERTSON SPLICE & CONMECTOR CASES, BABCOCK RELAYS, KING SUBMINIATURE HI-TEMP CERAMIC CAPACITORS, TIC
PRECISION TRIMMERS, VIBREX FASTENERS by GENERAL TIRE & RUBBER CO., U. 5. SEMCOR SEMICONDUCTORS, SANGAMO CAPACITORS, SPRAGUE CAPACITORS

G. E. Schmitt Morman Sarchin K. L. Moan

7046 Hollywood Blvd. Boyd Building 305 Spitzer Building
Hollywood 28, Calif. Mercer Island, Wash. Toledo 4, Ohio
HOllywood 2-1239 ADams 2-5950 CHerry 8-5791

]

¥
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VAP-AIR
cooling effect
detector

senses the actual cooling effec-
tiveness of the air being delivered
over electronic components . . .
regardless of volume, density or
temperature delivered.

A unigue and proven device —
lightweight, positive, accurate . . .
under all conditions,

S

AIRCHAFT A"

=
O =3 ;
B i a
L § 8]

Weighl Flow (Lbs, Per Minute)
i

AIRCRAFT "B™

4 ; ~+ + —_ -
-0 -2 D 0 &0 &0 80 100 -1-2"3_-
TEMPERATURE (°F.)

COOLING EFFECT DETECTOR SCHEDULES

Area of adequate cooling lies above
each curve, Area of deficient cool-
ing lies below and to right of each
curve. Since the Cooling Effect
Detector is adjustable, it can be
matched to each curve,

for complete technical information
and applications write:

VAP-AIR AERONAUTICAL PRODUCTS DIVISION
VAPOR HEATING CORPORATION, DEPT. 25.H
80 East Jackson Blvd., Chicago 4, lllinois

NEW YORK + ST. PAUL - DENVER » WASHINGTON *« PHILADELPHIA - ATLANTA
SAN FRANCISCO » HOUSTON * RICHMOND * LOS ANGELES - ST, LOUIS

Are you sure your electronic components

are receiving sufficient cooling ?

VAP-AIR — SPECIALISTS IN AIRCRAET
TEMPERATURE CONTROLS FOR NEARLY 20 YEARS

Entire systems and a complete line of sensors,
electronic controls and precise voltage regulation,
electropneumatic and clectromechanical vilves,
advanced in-line valves and regulators, electrie
power controllers and heat exchange equipment —
for aircraft, missiles and ground support.

Please send me Bulletin Number 688 on the
Vap-Air Adjustable Cooling Effect Detector.

NAME S

FEM._ .

ADDRESS

CITY, ZONE, STATE _

FIERY BIRTH OF A SUPERSONIC SPEED BRAKE ... AT 2000° F.

AERONCA designs, tools, produces and tests advanced

This complex speed brake for a new air
weapon system illustrates Aeronca's
advanced capabilities. Photo at top
shows one of these units emerging
from furnace after brazing cycle (indi-
cated temp.: 2000°F.).

brazed honeycomb structures

In the production of exotic high-temperature air weapon components,
there is no substitute for actual experience. That is why Aeronca...
with production records on several thousand brazed stainless steel
honeycomb sandwich assemblies . . . is one of the recognized leaders

in this highly specialized field.

And to meet the growing requirement for complex high-temperature
structures, Aeronca has evolved a fully integrated facility for design-
ing, tooling, producing and testing all types of brazed honeycomb
sandwiches. This special facility includes more than 65,000 square
feet of plant area and the most advanced production and inspection
equipment available today. Brazed structures up to 14" x 24" can be
produced in volume at present.

Whatever your requirements, Aeronca's experience and capabilities
can assure you of uniform quality, on-schedule deliveries and the
lowest over-all cost consistent with reliability and performance spec-
ifications. Our customers will verify that Aeronca produces resulls

. not claims!

"frq- e We have openings for creative R&D Engineers
i : . with Missile/Space experience. Write to
' Mr. 0. E. Chandler, Mgr. Professional Employment

.Fomcn

I_'l

2 manufacturing corporation
1714 GERMANTOWN ROAD - MIDDLETOWN, OHIO




FAIRCHILD

[or high-strength, low-weight
honeycomb sandwich construction

Fﬂiruhild Aireraft & Missiles Divi-
sion offers industry a unique capa-
bility in honeycomb sandwich design
and construction, Typical of such
competency in this field is a contract
award to Fairchild by the Raytheon
Company for the design and manu-
facture of a giant parabolic reflector
for use in the five-story-high radar
system designated as‘‘ Pincushion ",
a project sponsored by the Ad-
vanced Research Projeet Ageney,
Department of Defense, for track-
ing and identification of interconti-
nental ballistic missiles. Fairchild

will also fabricate the 30x30x40 ft.
room complex which houses more
than 30 tons of electronic equip-
ment. Due to the eritical dynamics
and stringent lightweight require-
ments, aireraft design and fabrica-
tion prineiples will be utilized.

The reflector, to weigh only 13.-
000 pounds, will be built of alumi-
num and its reflector surface will be
made of honeycomb panel material
which will require the extensive use
of another Fairchild capability —

bonding. The use of honeycomb
paneling imparts rigidity, reduces
welght and cost, and also simplifies
tooling and replacement.

Raytheon officials state that Fair-
child’s ability to maintain the rigid-
ity and tolerance requirementsand to
hold the total weight of the reflector
to 13,000 pounds, represents a major
technical break-through in the field
of large antenna struectural design.

Write for complete information
on the many ways Fairchild honey-
comb sandwich construction can be
of assistance to you.

A= FAIRCHILD AIRCRAFT & MISSILES DIVISION

Fairchild Engine & Airplane Corp. » Hagerstown, Maryland
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A New Galaxy in Electronics and Aerospace Activity

Ling-Altec Electronics, Inc.

and

Temco Airﬂmﬁ Corporation

Join Forces as

Ling-Altec has attained remarkable growth in super-power electronic communications
(radio, radar and sonar), vibration and environmental testing equipment for missiles and
high-performance aircraft, closed-cireuil television, stereo and other sound systems.

Temeco has won an enviable position among the nation’s first 500 corporations as a
producer of aircraft, missile and propellant systems and components, many varied electronie
devices and the Iconorama visual 2. and 3-dimensional radar plotting display installations,

We take pleasure in announcing this new force in the electronics and aerospace industry.
The combined skills, facilities. manazement talent. financial capability and research programs
establish Ling-Temco Electronics, Inc. as a strong. integrated corporation whose primary
interest is the development and production of electronic and aerospace systems,

=

LING w TEMCO
INC.
P.O. Box 5003 » Dallas 22, Texas

THE LING-TEMCO GROUP:

LONTINENTAL ELECTRONICS MANUFACTURING CO, TEMCO ELECTRONICS & MISSILES CO.
THE CALIDYNE COMPANY, INC., DIVISION
ALTEC LANSING CORPORATION

ALTEC SERVICE COMPANY

UNITED ELECTRONICS COMPANY

THE ELECTRON CORPORATION

UNIVERSITY LOUDSPEAKERS, INC,, DIVISION
LING ELECTRONICS DIVISION

PEERLESS ELECTRICAL PRODUCTS DIVISION

Temco Missices & Amcrarr Division
Temco Evecrroxics Division

Temco Overnavr & AenosysTeMs Divisiox
Temco Inpustriar Division

FenskE, Feprick & MiLLer, Inc., SUBSIDIARY
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The art of precise detection

Dominating its environment is a Sperry Area Search
Radar — one of a network which will strengthen
America’s Continental Aircraft Control and Warning
System. Twenty-four hours a day the year round,
these giant sentinels stand guard searching the skies
for possible “hostiles.”

This is one of many advanced Sperry radar systems.
Others are tracking and guidance radars for the Navy's
Terrier and Talos missiles . . . airborne navigation
and weather radars for the Air Force . . . portable and
airliftable tactical early warning radars for the Marine

SEA . SURFACE

Corps . . . tiny battlefield surveillance radars for the
Army footsoldier. And in commercial shipping, Sperry
radars are guiding all types of vessels from the luxury
ocean hiner to the harbor tug.

Sperry capabilities in radar and component technol-
ogy in such fields as microwave instrumentation,
klystron and traveling wave tubes, ferrite devices,
semiconductors and many other specialized fields
related to radar continue to advance the art of pre-
cise detection . . . and direction. General offices:
Great Neck, New York.

AR +« AEROSPACE

LIQUIDOMETER

instrumentation capability

. . . Offers the dependability of long experience in both electronic and electromechanical

instrument control systems, plus the versatility of original design.

If you are concerned with space vehicles, aircraft, ground support units,

or test facilities—you are invited to investigate Liquidometer.
A new booklet outlining our capabilities is available on request.

tHe LIQUIDOMETER core

DEPT T, LONG ISLAND CITY 1, NEW YORK

Since 1920

D ettt _E [
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A major advance in safe
three-way turbine

engine starting

L

sundstrand Cartridge-Pneumatic Starter

s ATy s Personnel and aircraft protection against
—LJ, — fr=—= ] destructive failure during starting and operation
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Schematic showing cascaded safety features. The two-stage safely and relief, (2) above,
controls carlridge burn rate and assures consistent starting torques at all temperatures from S A FETY
-65° F to +160° F. The safely stage of the valve resets automatically. — ~ — —

‘The new universal Sundstrand Cartridge-Pneumatic completely interchangeable for retrofit on the F-100,
Starter incorporates the most comprehensive fail-safe F-101, F-105, KC-135, and the B-52 series, replacing

system ever designed for cartridge, ground cart com- pneumatic starters. With minor changes this universal
pressed air, and cross-bleed air turbine engine starting. designed starter is adaptable to the F-104, B-58, and
Complete protection against destructive failure, as illus- GAM-77 Hound Dog.

strated above, insuresthesafety of personnel and aircraft. The Cartridge-Pneumatic Starter is backed by

First to cartridge start the TF-33 ducted fan engine  Sundstrand’s experience and capabilities as the nation’s
for the B-52H, the starter also has been proved on the leading supplier of aireraft secondary power systems.
J-57 and J-75 engines and is readily adaptable to J-52 Detailed information is available upon request, Call
and J-79 engines. Its universal design makes the unit  our nearest office or write to the address helow.

.

SUNDSTRAND AVIATION

DIVISION OF SUNDSTRAND CORPORATION * ROCKFORD, ILLINOIS

District Offices in: Arlington, Texas: RHawthorne, California; Rockford, Illinois: Dayton, Ohio; Seattle, Washington:
Stamfard, Connecticut: Washington, D. C.
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The U.S. ! .
San Diego’y new §-C High Speed{Communications Printer to l
|

print 3000 words a minutk from remotelsources, The quipment ca
| print out ovgr great distarees, using starjdard wire or tadio links.

The §-C 3000 is compatible with most available dala link systemsd,
! including the Collins Kindplex data trarfsmission systdm and the } |
Stromberg-Carlson Hi:mr/' Data Link. Hrinting is acegmplished
through a ynique combitfation of the Sfromberg-Carlfon
CHARAGTRON® shapgd beam tube and Haloid Xetox. Inc’s.,
electrostdtic printing 1})¥Lﬂﬁl The 5-(J 3000 prints without impact /

on untgéated paper or Athographic msters,

is new communfications printer answers the nfed for equipr |
at can keep pacevith today’s hn;gh speed commyfinications systpms, /

f-"'lt is designed for.military, governfnent, news seryice. business
o public commupdications systems Avhere speed antl reliability ar
e essential. Tl;.ef 5-C 3000 acecepls data via wireor radio link f

= computegwlocated at a distapt point and pring out copy of :
I outstaetling readability. / /
/
= | If you are interested,if high-speed pri ing of data recelved from /
S —— |h‘ — a distant point, don'pfail to investigate ¥he 5-C 3000, 1‘.:)'itﬂ for free
i booklet to strombérg-Carlson-San Difgo, Dept. A-64 /P.0. Box 244
E San Diego 12-California. Telepho BRowning E-% /
I L / // / r;".
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HP/LB*

Madel Displacement - B Weight _ :

Series | cu.in./reV. | \inited Life Rated e Limited Life Rated

PO | 095 | 18200 12,500 28 455 3,12
PvOl2 | 188 14,500 10,000 45 4.45
Pvo2e | 367 11,600 8000 | 69 453
P09 | 60 | 10000 | 8000 | 102 4.33
e | 8,900 o0 | 10 | as
K PVIOd | 1600 7,500 5,800 190 | 465
PVI63 | 2.500 6,500 5,100 ] 26.0 .60

*This is hydraulic output horsepower at 3000 psi

The above table is important to anyone concerned with the selection of
hydrauvlic pumps for future air or space vehicles. Note particularly the
horsepower-to-weight ratios for both rated ond limited life speeds. These
are the highest known available at this time.

But highest hp/Ib is only one of many advantages offered you by the
new Vickers advanced design variable displacement pumps. Developed to
meet the requirements of the new MIL-P-19692 specification, this new series
has volumetric efficiencies of 96% to 98% over a pressure range of 500 to
3000 psi . .. and has 4000 psi continuous operction capabilities. These
pumps have faster response and improved contaminafion resistance; they
have practically the same envelope as constant displacement units of equal
output. The first five sizes are now being integroted into advanced aircraft
and missile systems; the two larger sizes are in the development stage.
Write for Bulletin A-5233 for additional information.

VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION
Aero Hydraulics Division = Engineering, Sales and Service Offices:

Variable Hydraulic Motors using the Advanced Design
Series concept are now under development.
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more news from
Amphenol R & D!

AMPHENOL's aggressive research and development pro-
gram in electrical interconnections has, in a short time,
produced significant results. A materials “breakthrough”
in resilient dielectrics has resulted in a line of environ-
mentally resistant connectors that operate at 400°F con-
tinuously for 1000 hours. Advanced Micro Min connec-
tors with contacts on .050" centers and the Micro Mod
connectors introduced in this advertisement are the first
of many new product developments for micro-miniature
circuitry.

A central staff of engineers, physicists, chemists and
metallurgists — scientific manpower unrivalled in the
connector industry —is concentrating on materials re-
search and advanced product development, seeks to an-
ticipate customer requirements up to five years in the
future. Divisional staffs continue to develop specials
and standards to current requirements.

manufactured by

' - - -
new/@%&/{ﬂd micro-miniature connectors

e i
..1‘.‘"-;la.l-' I-E"- :-.1:.'. -

R s -
[

Watch AmpHENOL for continued new product excitement!
For micro-miniature modular circuitry,
AMPHENOL's new 12 contact Micro Mod connectors are
now available for evaluation. .380 square
and weighing only 0.73 grams (pair), Micro Mod
connectors can be obtained in standard

and special constructions.

Send for catalog sheets
on AMPHENOL Micro Mod and
Micro Min connectors.

Amphenol-Borg Electronics Corporation, General Offices, Broadview. lllinois

EDITORIAL

Global Television Program

Within several vears, millions of people around the
carth will witness the first live global television via com-
munications satellites. Recognizing the powerful polit-
ical and social influence that domestic television has
alrcady demonstrated, global television may well be the
most signithcant peaceful application of space technology
for at least the next several decades.

It 15 not hard to visualize the impact on peoples of
the world of being able to watch on-the-spot delibera-
tions of the United Nations, the U.S. Congress, the
Eritish Parliament or the Supreme Soviet in hours of
crisis. A global television system would also enable a
nation to actually show the fruits of its economic system
and its culture to millions of people scattered around
the globe.

If the United States acts boldly and imagimatively
now, the first person to be seen and heard on television
screens around the world could be an American Pres-
ident. Otherwise the master of ceremonies at the
world's first global television show probably will be
Nikita Khrushchev.

There has been a significant lack of official comment
by Soviet officials as to their plans for communications
satellites, but U.S. scientists who have had private con-
versations with Soviet space experts report keen interest
in this subject and considerable evidence of work 1n
this area. Sowviet scientists indicate that they are center-
ing their attention on synchronous (24-hr.) satellites m
a 22,000 mi. high orbit, which are particularly suited to
global coverage. They also speak of new types of pas-
sive reflectors which could be more effective than the
metalized balloons that the National Aeronautics and
Space Administration plans to launch.

Soviet Awareness

Because the Soviets have shown such a keen awareness
of the value of impressing the world with Russia’s tech-
nical achievements and of the impact of such accom-
plishments on international politics, it would be foolish
for us to hope that they are overlooking these implica-
tions in a global television satellite system.

Within several years, the Pentagon’s Project Advent
may produce a communications satellite that could be
used to demonstrate global television on a dramatic one-
shot basis. But this satellite is being designed primarily
for voice and teletype communications. First priority
users will be the military.
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Recently the American Telephone and Telegraph Co.
(AT&T) disclosed preliminary plans for a commercial
communications satellite system capable ot providing
both television and voice services. AT&T estimates
it could put a global system of 50 satellites into orbit
and 26 ground stations into operation for about $170
million. A more limited system using about 30 satel-
lites to provide coverage between the U.S., Hawan and
western Europe would cost about 550 million, AT&T
estimates.

Industry Activity

Many other companies, imcluding the Astronautics
Division of Convair, Space Technology Laboratories,
International Telephone and Telegraph Corp., General
Electric, RCA, Bendix and Space Electromies Corp..
have been working on various technical approaches to a
global satellite commumications svstem.

[t is apparent that the United States now possesses
both the rocket boosters and electronic techniques to
proceed swiftly toward the establishment of a com-
mercial communications satellite system above and be-
vond the purely military requirements of the Pentagon
programs. [t is also apparent that it will be a long time
before such a system could offer sufficient return on
investment to be tackled by any individual corporation
as a proftable private venture,

Unless some extraordinary effort is devoted to organ-
izing a joint government-industry program in this area,
another tremendous opportunity to demonstrate U.S.
technical capability will pass by default. It is becoming
more and more apparent in many areas of advanced
technology, such as nuclear power, supersonic transports,
and space technology, that private industry cannot shoul-
der the whole load of developing the initial useful sys-
tems. Nor does government have the techmical or
managerial resources to do this job properly. We strongly
reccommend that NASA and the corporations with tech-
nical capabilities in this field begin immediatelv to con-
sider organizing a joint effort to enable the United States
tc score a truly significant first in space technology and
tt: provide the world with a new communications system
of enormous social significance, [t is an effort well worth
making.

Next week we will explore some of the methods by
which it might be done.

—Robert Hotz
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' HAT SECTION

M6 FILLISTER HEAD. 8
RIVNUT

PLEXIGLASS

R e P e T e T L T M T T

SOFT
RUBBER

MOLDING

Plastic fastened to metal —
firm and weather-tight with RIVNUTS’

Large transparent plastic panels form the cockpit win-
dows of the Vertol Aircraft Company’s new YHC-1A
helicopter. The plastic is firmly secured to the airframe
by B.F.Goodrich Rivnurs. About 300 are installed—
quickly and easily—resulting in a finished seal that with- :
stands both vibration and weather extremes, ;,rhiﬂ special Rivaur designed
: : _ or aircraft and missile fas-
One man hts the RivNUTS into the hat section, working | tening has V-teeth under the
from one side. These RivNurs act as blind nutplates. | Rivsur heads to lock the
Attachment screws tighten the molding strips, rubber
and plastic in a firm, weatherproof grip.
This use of blind-fastening RivNurs insures a simple

“UNILOCK" thread-locking RIVNUTS

RivNur te the material.
Eliminates key and keyway;
reinforees the hole.

For Data Book write Dept.
) i : : AW-8B,.B.F.Goodrich Aviation
and .very satisfactory method of window installation. In | "proaycrs, a division of The

case after case, RIvNUTS speed assembly, cut labor costs, | B.F.Goodrich Company, Akron,

simplify design. If you’d like recommendations on a spe- Oio.

cific fastening problem, please send a print of your part,

B-E G’O O driCh Rivnuis

WHO'S WHERE

In the Front Office

C. Rhoades MacBride and W. P. Gullan.
der, directors of General Dynamics Corp..
New York, N. Y. Messrs, MacBride and
Gullander are the executive vice presidents
of the corporation.

Thomas G. Rutledge and D. C. Fabiani,
directors of McDonnell Aircraft Corp., 5t
Louis, Mo. Mr. Rutledge is vice president.
sceretary and counsel of the company, and
Mr. Fabiani, vice president-finance,

Roy L. Ash, president of Litton Indus-
triecs’ newly formed subsidiary, Litton Sys
tems, Inc., Beverly Hills, Calif,

William C. Lawrence, vice president in
charge of the recently formed Development
Engineering Department, American Airlines,
Inc.,, and Frank W. Kolk, assistant vice
president in charge of the department’s
I Ilgll'll,'l.'."l'll'lg Research and Development Di
vision.

Richard G. Walsh, vice president-engi-
neering, Titeflex, Inc., Springheld, Mass.

G. L. Stancliff, Jr., Washington (D.C.)
Aren Manager for General Precision, Inc.
Mr, Stanchff continues as executive vicy
president and chief executive officer of
GPE Controls, Inc., a subsidiary of General
Precision.

Gene Hopkins, vice president-marketing,
Avien, Inc., Woodside, N. Y.

Dr. Joseph W. Waulfeck, West Coast
manager and program director for Dunlap
& Associates, Inc., Stamford, Conn., named
a vice president of the company.

Anwar Chitayat, vice PIESII:'J{'I“:EI'IE:IHLLT
||1gvDFTDle:Imn|Hn5 Inc., Mineola, N. Y.

ermon M. John, vice pmsldmt Ainance,
Idaho Marvland Industries, Inc., Glendale.

Richard P. Gaunt, assistant to the vice
president, Space Electronics Corp., Glen-
dale, Calif.

Maj. Gen. Harold E. Watson, Deputy
Chief of Staff for Intelligence, Air Research
and Development Command, Andrews AFB.

Maj. Gen. W, A. Davis, Commander of
Air Materiel Command’s Acronautical Svs-
tems Center, Wright-Fatterson AFB, Ohio.
Brig. Gen. Robert G. Ruege replaces Gen.
Davis as Director of Proturement and Pro-
duction, AMC Headquarters.

Enar B. Olson, acting manager of the
Federal Aviation Agency's Aeronantical Cen-
ter, Oklahoma City, Okla., and Chester W,
Wells, assistant manager,

Dr. Vincent §. Haneman, Jr., has resigned
from the USAF Ballistic Missile Division,
Los Angeles, as Chief, Special FProjects
Division, Guidance and Control Directorate,
and has opened an office in Dallas, Tex., to
specialize in fields of automatic control and
guidance, mechanical, electrical and aero-
nautical engineenng, analog computation
and related work.

Honors and Elections

Col. Thurston T. Paul has received the
USAF Commendation Medal for his "men-
torious service as chief of the Jupiter Project
Office and as deputy commander of the
Army Ballistic Missile Apgency, Redstone
Arsenal, Ala.”

(Continued on page 119)
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INDUSTRY OBSERVER

» Air Force interest 1s shifting from active (repeater) communication satel-
lites to the passive (reflector) type because of greater operational flexibility
and lower vulnerability to jamming. Several recent developments may
eliminate need for high- powered transmitters and large antennas once con-
sidered necessary for passive satellites. These include the reflecting cloud
technique using thousands of small, frangible needles developed by Massa-
chusetts Institute of Technology (AW Aug. 1, p. 23) and the extremely high
gain array-type antennas bmnﬂ investigated IJ"ir MIT and Ohio State Uni-
versity.

> National Aeronautics and Space Administration now plans to have launch
capability for its Scout solid propellant launch vehicle at both Atlantic and
P:u:lﬁc Missile Rangﬁ, as well as at Wallops Island, Va. Current cost esti-
mate for Scout is $900,000 per launch.

» Advanced solid-propellant rocket engine, called Caleb, under development
at Naval Ordnance Test Station, China Lake, Calit,, probably will receive
little or no funding in Fiscal 1961 because it can't be projected for specific
space experiments.

» Air Force-Martin Titan is scheduled for use as a boost vehicle in conjunc-
tion with the Lockheed Agena B second stage in projected space experiments.

P Advanced Research Projects Agenev-Army-Phileo Corp. Courier 1A delaved
repeater communications satellite launch now is set for Aug. 16 at the Atlan-
tic Missile Range. Payload of approximately 475 1b. will be fired in a
southeast direction for injection over the east coast of Africa.

P NASA estimates that it should be possible to manufacture solid fuel rockets
which are 96% propellant, a reduction in inert weight which could increase
performance as much as 25%. Solid rockets currently can be built with 90%%
of their weight in propellant.

» Design of a rocket engine test cell capable of testing 1.5 million Ib. thrust
cngines at simulated altitudes higher than 100,000 ft, is authorized in the
Fiscal 1961 construction budget for Amold Engineering Development Cen-
ter. Facility is estimated to cost $10.5 million and take several vears to build.

> NASA will spend about $20 million of its Fiscal 1961 $75 million lunar
and planetary exploration budget for launch wvehicles. An estimated $55
million will be spent for developing and producing space craft and payloads,
with 60% of this going to industry and universities on subcontract.

» Beech Aiareraft Eﬂrp.'s Aerospace Division has initiated design of a Mach 3
drone, using company funds.

» Motorola, Inc., has been selected in Northrop Nortronics Division compe-
tition to supply three adapter consoles for GJQ-9 automatic checkout equip-
ment for gmidance subsystems in the USAF-Douglas Skybolt air-launched
ballistic missile. Contract will be slightly under $2 million and work will
be done at Motorola's Phoenix, Ariz., division.

» Martin-Orlando GAM-53A Bullpup air-to-surface missile 15 scheduled to
become operational with USAF in late October or November. Initial
squadron of F-100 fghters to be equipped with the missile 1s now training

with it at Nellis AFB.

» Seventh Satum C-1 vehicle, scheduled to be launched in 1963, will be the
first to have live S-IV and S-V stages and to have orbital capability. On the
first three C-1 flights, Rocketdyne H-1 engines in the EI stage will be

operated at 165, l}ﬂﬂ Ib. thrust to provide 1.3 million Ib. total thrust. Next
three vehicles will develop 1.5 mll]mn Ib. in S-I stage and will have a live -1V

second stage.

» Boeing Airplane Co.'s Aerospace Division is scheduled to evaluate bids
this month for work at Air Force Plant 77, the Minuteman ICBM assembly
site at Hill AFB, Utah. Work includes new buildings, rehabilitation of old
buildings, roads and services.
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Shown below is a composite view of Librascope’s facilities where

LI BR Asco PE a variety of computer systems are currently in different stages
of design and production. Some are strategically involved with

national defense...others deal with business and industrial process

control. Each is uniquely designed to answer a particular need. The

success of these systems illustrates the value of Librascope’s

F A c I L |T I E s engineering philosophy: A decentralized organization of spe-
cialized project teams responsible for assignments from concept to

production facil-
whose breadth
B Librascope
Glendale, Calif.
Employment. B

delivery...and backed up by excellent research, service, and
ities. For your computer requirements, call on the company

of diversification in computer technology is unsurpassed.
Division, General Precision, Inc., 808 Western Avenue,
For career opportunities write to John Schmidt, Engineering

Defense in Politics

New Policy on Bases

Space Symposium
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Washington Roundup

Pattern of defense spending for the rest of the year will depend on how the
Republicans decide to handle the defense issue during the campaign. Somc increased
spending is inevitable. The political problem lies in Endmﬂr wavs of doing it without
seenung to repudiate current Admimistration policies.

President Eisenhower left the door open for a bigger defense effort if events warrant
it when he addressed the Republican convention. His planned conference with congres-
stonal leaders could produce the decision to ask for more monev when he tells Congress
what he expects in the wav of defense and mutual security action during the August
SCSS101.

Despite pressure from within the Republican party, the President seems deter-
mined to hght any major increases in national spending. But some programs—like
Polaris, B-70. Samos—could benefit from funding switches within the present budget.
This wav, the Administration could spend more money on programs in the public eve
without ncreasing over-all spending.

Demaocrats are waiting to see what the Administration plans to do with the extra
defense money already voted betore launching a new push for more monev, This was
evident last week in Sen. Lyndon Johnson's request for specific spending plans from
Defense Secretary Thomas Gates. If the Administration refuses to spend much of i,
Democrats mav decide they have Ln{:ugh of an 1ssuc without voting anv more monev,

Democrats have some political worries if the President decides to spend much of
the defense funds available. fm_htlmn pragram increases spread over the coming months
and tied to logical excuses could possibly blunt the defense issue, The extra money thus
pumped into the economy just before election also could blunt some of the domestic
economic issues the Democrats plan to use.

Defense Department plans a shift to negotiated contracts to fight construction
delavs at ICBM bases. Armv Corps of Engineers will risk the wmth of the General
Accounting Office by establishing a list of best-qualified contractors and asking these
firms to submit bids on future Atlas, Titan and Minuteman base construction.

This modified negotiated contract system muns counter to GAO policy, which,
favors sealed bids for construction jobs. " Contract goes to the lowest hlddu under
GAQ policy. The new system is designed to avoid giving contracts to “bid brokers”
who :.uh{‘ml tract most of the work to other firms. Air Force and Armv blame much of
the delay in base construction to the confusion rising from this system.

Defense Department accepted part of the blame for base delays in a meeting late
last month with top officials of missile and construction companies. Management
changes are expected to cure these deficiencies. Brig. Gen. Alvin C. Welling will run
all missile site construction for Corps of Engincers. He has direct access to Army
Secrctary Wilbur Brucker and Chief of Staff Gen. L. L. Lemnitzer. Maj. Gen. Thomas
Gerrity, new AMOC Ballistic Missile Center commander, 15 expected to tighten USAF
management, although he doesn’t have the same direct access to the Pentagon.

Air Force and Air Research and Develo pment Command headquarters will be
briefed this week on results of Winter Study Gmup efforts. This group has spent
approximately six months analvzing USAF's present clectronic support svstem  pro-
grams and its needs in the 1965-75 period. If ARDC Commander Lt. Gen, Bernard
Shriever approves, bulk of the W mtf.,r Study Group report will be made available to
imdustry.

Director of Defense Research and Enginecering Herbert York is mot expected
to authorize program for development of bombardment satellites. Current view i3

that such a weapon offers relatively little to justifv expense of such a program. York's
staff also doubts the Soviets will ind bombardment satellites sufficiently attractive,

but has asked Air Force to launch a program to develop the basic rendezvous tech-
niques required for satellite interception in case current appraisal of Soviet intentions
Proves imcorrect.

Air Force Office of Scientific Research is resuming its series of astronantics
symposiums with a meeting in October. Third svinposium in the series will be held
with the Societv of Automotive Engineers in Los Angeles Oct. 12-14.  Last meeting
was held in Denver in April, 1958.

Series is resuming after a 21 vear hiatus caused by national space politics. A
meeting was scheduled for May, 1959, but it was canceled, officially because of a
conflict with the World Congress of Flight. The cancellation came at a time when
National Acronautics and Space Admimistration was striving for the lead role
m the national space cffort and when Pentagon poliey still discouraged anv service
attempts to develop prominent individual space roles. —Washington Staft
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Failure Delays Mercury Launch Goals

By Edward H. Kolcum

Washington—National ~ Aeronautics
and Space Administration has revised
the Project Mercury test schedule to re-
peat the critical high-angle re-éntry ex-
periment which failed completely July
29, dimming chances of a manned Red-
stone ballistic Aight before the end of
the vear.

U.S. manned satellite program suf-
fered its most significant reversal when
an Atlas launch vchicle exploded 65
see, after ignition, The MA-1 booster
was carrving a  McDonnell  Aircraft
Corp. capsule on a mission to qualitv
the capsule in a severe test of structural
integritv, About 36 hr. after launch,
salvage crews recovered picces of the
mstrumented capsule shell. Although
onboard telemetry tapes were recovered
intact, NASA said not one basic fight
objective was achieved.

Atlas faillure casts doubt on an-
nounced goal of a manned Redstone
balhstic flight before the end of this
vear, since NASA will not attempt
manned capsule flights until the cap-
sule structure with integrated systems
15 fully Aight tested.

Goal remains possible because the
compressed Mercury schedule calls for
concurrent Atlas and Redstone flights.
In order for manned Redstone flights to
take place this vear, however, a heavy
flight schedule with no serious svstem
failures must be completed during the
next five months. |

Immediate result of the MA-1 failure
was commitment by NASA of the sce-
ond Atlas launch (MA-2) to a repeat of
the high-angle re-entry test. The agency
had hoped to obtain full data on high
velocity re-entry in three Atlas ballistic
flights. Initial test objective remains
cvaluation of the capsule structure at a
re-entry of about 10 deg. This will he
followed bv either a normal re-entry
(two degrees) or simulation of an
aborted mission immediately after injec-
tion into orbit. ' "

NASA must now shuffle the test pro-
gram by assigning a backup Atlas and
1 backup McDonnell capsule to repeat
MA-1. The agency has not assigned
specthe missions to all 24 capsules or 15
Atlas and eight Redstone boosters.

Flight development program  will
continue with instrumented capsules,
followed by chimpanzee flights, prior to
manned flight.

Unsuccessful MA-1 had a programed
mission profile of 1,500 mi. range, 110
mi. apogee and 20 min. flight time.
Capsule was to have been subjected to
cxtreme tests of strength and reaction
to afterbody heating such as would oe-
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of the National Acronautics and Space Administration-McDonnell

Frlnit:t:t Mercury space capsule is lifted to be mated to Atlas launch vehicle. Capsule con-
tamed 200 Ib. of instruments and a 20 in. stub tower simulating pilot escape system.

cur following an abort during powered
Hight.

Resin and glass fiber heat shield
would have reached a temperature of
3,000F, and the afterbody, shingled for
expansion, would have experienced re-
entry temperature of 1,500F, Structure
would have been further tested by 16g
load when the one-ton capsule entered
the atmosphere at a velocity of 13,000
mph.

Profile was to have been attained by
shutting down the Atlas sustainer en-
gine prematurely about four minutes
after ignition.

Actual flight, conducted in driving
rain, took the capsule to a range of five
miles and an apogee of six to eight
miles. Telemetry was received from the
booster for 65 sec. and from the cap-

sule about 31 min. Capsule apparently
was in the air the full 33 min,, since it
burst on impact and did not float.
Wreckage was found in 50 ft. of water.
Salvage cfforts arc continuing in hope
of bnding enough of the launch vehicle
to determine the malfunction,

Capsule was ftted with a 20 in.
stub tower instead of the 16 ft, pilot
escape pvlon. Stub was to have been
jettisoned to simulate pylon separation
in the fight sequence,

Atlas booster m the MA-1 launch was
equipped with an abort-sensing system
on an open loop circuit running dircetly
to the telemetry,

George M. Low, chief of NASA's
manned space flight program, said the
pvlon tower was omitted because it has
not been flight tested with the abort
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system on a closed loop. A malfunction
of the closed loop abort system could
have triggered the escape cyvele and
prevented or masked reception of data
on primary test objectives.

Installation of the escape tower
would have cost approximately two
weeks delav for additional checkouts
plus installation of a more complex
flight sequence, he said. Flight sc-
quencer used was programed to activate
three minutes after launch.

Normally, abort sensors will monitor
engine performance, airframe integrity,
circuitty and vchicle motions.  Mal-
function will cause automatic ignition
of the escape rocket anv time from
before igmtion to separation from the
burned-out Atlas booster.

Telemetry received dunng the flight.
confirmed bv recovered tapes in the
capsule, show abort sensors signaled
just before powered flight terminated.
Low said. Tape will be of some value
since it shows capsule behavior in masi-
mum O (maximum dynamic pressure)
maneuver and will provide this data for
the hrst time on a McDonnell capsule.
NASA test capsule was flown with
Little Joe booster Jan. 21 (AW Feb. 1,
p. 22) to quality pilot escape system
under maximum dynamic loads.

Low did not minimize the MA-]
setback with its loss of time, money
and a backup svstem. Intelligent
assessment of the failure in delay of the
over-all program  cannot come  until
MA-2 is Aown, he said.

Little time will be lost if the struc-
ture proves to be sound during the re-
peat launch. If the repeat shows
structure  dehciencies, the minimum
loss will be the time between the shots.
plus the time necessary to rectify the
dehciencies, Low said.

[ MA-2 does not result in a good
launch, flight and recovery, presumably
MA-3 would be another high-angle re-
entry test.

NASA has ordered an unspecified
number of backup capsules, bringing to
24 the production order with McDon-
nell Aircraft Corp. MA-1 capsule was
mstrumented by NASA's Langlev re-
search center, but instrumentation of
remaining capsules will be done at the
McDonnell plant in St. Lows, Mo.

Because instrumentation to record
data from all Atlas ballistic tests is simi-
lar, no delay will result solely from
changing the mission of MA-2 to a
liigh-angle re-entry flight.

[nstrumentation consists of a 16-
channel telemetry system, two tape re-
corders, two 16 mm. cameras, heat
sensors at 51 points, plus sensors for
pitch, yaw and roll rates, accelerations,
pressures, vibrations, external noise
levels and flight functions, including
action of adaptor band release, capsule
scparation and drogue chute deploy-
ment.
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ASSEMBLED Mercury-Atlas I is 85 ft. high with a liftoff weight of 250,000 1b. Test failed
when launch vehicle exploded 65 sec. after ignition, Objective was to test structure in
severe high angle re-entry. Experiment will be repeated in next Atlas-boosted lannch.

Life Sciences Coordination Urged

Washington—Opposition to duplica-
tion of the nation’s space medicine fa-
cilities and the need for closer coordina-
tion in this field between the National
Aeronautics and Space Administration
and the Department of Defense was ex-
pressed last week by the Senate Com-
mittecc on Acronautical and Space
Sciences, headed by Sen. Lyndon John-
son (D.-Tex.).

The report Exprﬂsﬁud doubt that
NASA's Office of Life Science Pro-
srams has a well conceived plan for
future coordination, noting that the
Civihan-Mihtary Liaison Commttee,
which met 13 times between Novem-
ber, 1958 and December, 1959, failed
to achieve general coordination between
NASA and Defense.

On the working level, the Senate
group noted that there s close and con-
tinuing cooperation  between  civilian
and military agencies mn the held of
space biological and medical sciences,
due mainly to the dedication and broad
outlook of the individuals involved.

Many of life scientists serve the gov-
ernment on a variety of advisory boards
and committees. The report pointed
out that these groups meet infrequently,
however, and they lack day-to-day par-
ticipation in the operating decisions of
the organizations they advise.

The report questioned whether, as
the NASA effort increases and the serv-
ices commit substantial proportions of
their biomedical personnel and facilitics
to WASA without adequate reimburse-
ment, the services could justify future
budget requests on the basis of work
performed for NASA.

NASA told the committee it would
reimburse Defense Department for pro-
erams carried out in military biomediecal
laboratories which are specifically for
NASA projects.

The report said “. . . there is a need
for issnance of a poliey statement or
suitable set of guidelines by life science
organizations showing how they mav
conduct business on a svstematic basis.”

NASA Office of Life Sciences, estab-
lished Mar. 1, 1960, will have a staff of
32 professional and supporting person-
nel for iscal 1961 and a total program
expenditure of 55 million. Future pro-
fessional staff will be 60, not counting
supporting personnel.

Dr. S. ]. Gerathewohl, an expert on,
weightlessness in space flight and for-
merly with the Army Ballistic Missile
Agency, recently joined the space agency
life sciences staff to direct operational
development. Dr. Richard S. Young,
also formerly with ABMA, will be chief
of flizht biology.
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Military Sees Firm Need for Aircraft

By Irving Stone

San Diego, Calif.—Manned aircraft
have a firm place in advanced planning
requirements of U. 8. Air Force, Navy
and Army, but increasingly steep costs
threaten to reduce quantitics and cut
types from the broad spectrum of ve-
hicles the three services are projecting.

Paring of frills and embellishments
was one solution proposed to the almost
1,000 members of the military and in-
dustry at the national summer meet-
ing of the Institute of the Aeronautical
Sciences conducted here in closed ses-
sions, But determination of these un-
necessanes was deemed a tough chore,
with the more probable solution being
a close screcning of aircraft types.

Despite the extreme emphasis on
cost factors, impressions at the mcct-
ing indicated these highlights:
® Air Force-North American B-70 Mach
3 intercontinental bomber, considered
to be the last of the very large manned
“atmospheric weapon  systems,”  will
get substantial support before the up-
coming presidential election.
® Follow-on projects are contemplated
for aircraft to operate in the Fl?ingr:s
of the atmosphere—hvbrid vechicles with
multi-mission capabilities.
® Navy’s Missileer will prove an cf-
fective poini-defense weapon, strongly
upgrading the combat potential of car-
riers (AW Aug. 1, p. 33).
® Strategic airlift capability will he haol-
stered.
® VITOL and STOL development will
be pushed.
® Variable sweep wings are receiving
close study for future multi-mission
aircraft.
® North American F-108 long-range
interceptor has not been scrubbed com-
pletely from the Air Force “possibili-
ties"—the international situation mav
work to reirstate this vehicle or a simi-
lar type.
® Army funds for aircraft arc expected
to rise gradually, but appreciably, within
the next decade.

B-70 Step-Up

Air Force observers feel confident
that the Office of the Secretarv of De-
fense (OSD) is looking more favorably
at a step-up in the B-70 program, hope
that the plan recommended will be
approved to expand low present devel-
opment to include sufhcient quantitics
to prove operational capability of the
weapon system. Thev don’t hope to
be given all the money this vear that
Congress has ﬂppmﬁriutud for the B-70
weapon system. The two prototvpes
now authorized under the cutback will
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not include detail weapon subsystem
components, essential to make the air-
craft a true weapon system.

Estimates of slippage in the program
vary from one to two years, if develop-
ment tempo 1s authonzed to be boosted
immediately to an optimum rate.

With authorization to proceed with
development and stay on schedule, the
cost per B-70 including spares and
equipment would be about $17 million
—on the basis of a total run of 200
aircraft which the Air Force contem-
plates it will need for effective strategic
strength. But another estimate puts the
figure as high as $35 million per air-
plane. It is admitted, however, that the
way budget thinking has been chan-
neled, the military funding pie would
have to be cut another way to provide
for payment of 200 B-70s.

Air Force observers also advanced the
argument that if the B-70 isn't devel-
oped, there will be a long lag in the
imtroduction of the commercial super-
sonic transport, a vehicle envisioned as
a distinct aid to military operations.
But feeling in commercial transport
circles doesn’t support this contention
unanimously. One extreme view con-
siders it “foolish” to go ahead with
B-70-tvpe aireraft because many of the
unknowns involved are not resolved vet,
that a military plane which involves
compromises won't necessarilv make
money for commercial operators.

On the other hand, a design which
does make money for an airline will
meet Air Force emergency require-
ments, and “we must not jump every
time the Air Foree cracks the whip,”
m the opinion of William Littlewood,
vice  president-equipment  research,
American Airlines, who was a partici-
pant m an open panel discussion at the
mecting,

It is essential that the B-70 develop-
ment be carried forward, according to
Dr. Hugh L. Dryden, deputy adminis-
trator, National Aeronautics and Space
Admimistration.  “If the Russians de-
velop this type of aircraft first, we
would have an atmosphere like that
of Sputnik all over again,” he predicts.

Air Force ofhicials revealed that the
B-70 is designed to attain supersonic
speed at an altitude of 30,000 ft, in a
chmb, could loiter at altitude at the
subsonic speed or Mach 0.68 (about
140 mph.).

Means also have been found to re-
duce substantially the aircraft’s radar
reflectivity by changing the fllet radi
at mtersections of vertical surfaces and
wing with the fuselage and by the
i1l1ti'ﬂrpnm1rinn of radar absorbing mate-
riil.

Indications are that although there
is nothing defnitive with regard to
specific requirements, projections en-
vision development of a hybrid-propul-
sion  multi-mission manned vehicle
which would operate in the “fringe”
rones of the atmosphere where there
would be suthcient air to provide mar-
ginal, yet valid, use of wings for con-
trolled flight and re-entry, It is unlikely
that the concept could be proved ade-
quatelv and become operational before
af least a decade, considered an optimis-
tic goal by many industry observers,
Operation 1s seen applicable to the mis-
sion of many Air Force segments, per-
haps Strategic Air Command, Tactical
Air Command, and Air Defense Com-
man.

Dual Powerplants

Industry observers foresee for this
tvpe of vehicle a dual powerplant in-
stallation, one of which might be a
ramjet which would take over to boost
the vehicle’'s speed to the region of
17,000 to 20,000 mph. at altitudes in
the region of 50 mi., to attain flight
capabilities encompassing an orbiting-
decay path, or porpoising to provide
wing-lift for fast risc for a long glide
over a specific area before re-entry under
controlled flight conditions.

Navy's presentation on manned air-
craft included requircments and employ-
ment of carrier-based attack  plancs,
anti-submarine warfare aircraft in land-
based and carrier-based  categories,
Marine attack and defensive aircraft,
and helicopters, according to Viee Adm.
R. B. Pinie, deputy clicf of naval op-
crations. Citing the cHectiveness of
Navy areraft, he declared that 50 nu-
clear weapons can be placed on target
with the hrst launch from  carniers.
starting from scratch, all of the carrier-
based aircraft could be oft in a “couple
of hours.”

The carnier-hased subsonic Missileer,
new Navy point-defense aircraft which
will be built bv Douglas Aircraft Co.,
15 a prime example L:I% design with an
cve on costs and high etfectiveness.
Toting six Fagle air-to-air missiles hav-
g a speed exceeding Mach 4, Missileer
15 designed to defend against low-level
attackers—a difficult combat job. Tt will
g0 into service under a schedule aimed
to equip all of the Navy's attack carriers
within a 10-vear period. For a force
of 14 attack carriers, approximately 20
squadrons of Missileers will be deploved.
I"irst Missileer is expected to be phased
into operation in 1965 if development
plans proceed according to schedule.

Development costs will run  about
5200 million. Allocation mav run 575
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million in Fiscal 1962, and cost por
plane may run $5 million without spares
—an estimate appearing low, according
to industry observers.

Missileer was developed under the
concept of avoiding the problems in-
herent in the development and opera-
tion of a carrier-based Mach 3 (or
better) fighter and putting the sophis-
tication into the aircraft's missiles, while
using a subsonic plane as a launch plat-
form. This approach is cheaper than
using a supersonic aircraft for the job,
Pirie said. The six Eagle air-to-air mis-
siles will be capable of being launched
simultaneously each at different targets.
In operational procedure, Missileer will
start out about 150 mi. from the carrier
force, launch its Eagle missiles out
another 1,000 mi,, from sea level to high
altitude, to hit approaching missiles or
aircraft, Manned by a crew of four,
Missileer will gross about 50,000 Ib.,
will function as a small CIC (combat
mformation center), and will be capable
of remaining on station for about 4 hr.

Navy's Grumman AZF Intruder is
another example of specifying subsonic
operation to keep costs down where
supersonic operation wasn't considered
necessary. This 50,000-1b.-gross plane
will range out very far, exploiting low-
level attack, It is capable of “a terrific
load,” Pirie said, for conventional war-
fare. Capable of flying at 86 kt., it will
carmer-land at 100 kt., compared with
usual 125 kt. speeds. Its droop tvpe
tailpipe functions for better control at
low speed by contributing a lift com-
ponent, Pirie added.

The aircraft has an integrated instru-
ment system—a radar-presentation top
scope referred to as a “pathway in the
sky" and likened to flying visually,
teamed with a bottom scope affording
information on range and endurance.

P3VY Modifications

Navy doesn’t contemplate any de-
lays in the introduction of its turbopro
Lockheed P3V Electra ASW ain:mg;
as a result of the modifications being
cranked into the structure of the basic
Electra configuration following investi-
gation of structural failure in aircraft
service, according to Rear Adm. Paul
D. Stroop, chiet of Burean of Naval
Weapons. Navy doesn’t expect to re-
ceive its first P3V before March, 1961,
and will incorporate the greater strength
of the Electra’s modified structure.

Development of El:r‘.ll'ﬂ%ic arrlift, in
the form of approximately 150 large
turbofan-powered cargo transports, con-
vertible for hauling personnel, s
planned by the Air Force, and funds
for the project already are earmarked,
according to Maj. Gen. Bruce K. Hollo-
way, Air Force’s director of operational
requirements.

Design competition 15 expected to be
held within the next year and opera-
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| radio control instead of using land-

Minuteman Control

I Washington—Firing of Minuteman

ballistic missiles buried in underground
silos from remotely located control-
launch centers may employ jam-resistant

line commections as previously planned.
Change is intended to eliminate possi-
bility of sabotage and false triggering.
Ten avionics manufacturers will submit
proposals this week for such a radio
control system to Boeing, System will
employ complex coding to prevent false
triggering. Boeing plans to complete
evalnation by the end of this mnnth‘

and hopes to have Air Force approval to
begin contract negotiations late in Sep-
| tember. Companies expected to submit
| proposals include: Bendix, Collins Radio,

General Electric, Hughes Aircraft, Inter-
national Telephone & Telegraph Corp.
Motorola, Philco, Raytheon, Radio Cor-
poration of America and Stromberg-Carl-
SO1.

tional date is projected for 1964. Con-
sidered particularly responsive to the
Army's needs, the transport could sup-
port any military mission, could haul
a Minuteman intercontinental ballistic
missile to an airfield for ground trans-
portation to the missile’s silo site.
Cruise speed would be about 400 kt.,
top speed close to 500 kt. Projection
i5 to fly it nonstop across the Pacific
with reduced load (25,000 1b.), and
across the Atlantic nonstop with 50,000
Ib. load or better.

Air Foree's tactical airlift require-
ments are being tailored to the concept
of VTOL aircraft. Although the broad
needs of the service are fairly defined,
speciiics have not yet been funneled
mto concrete requirements, Army and
Navy, as well as Air Force, also have
requirements in the VTOL held. Big
gap in the tactical VTOL regime is
considered to be in propulsion develop-
ment.

Indications are that in the STOL
field, the Air Force will circulate re-
quirements for aircraft sometime next
month, with a possibility that a Phase 1
contract may be let early next vear.
Specifics probably will be left for indus-
try to supply in detailed proposals
within certain fixed maximums set by
the military.

Air Force thinking envisions an
STOL type of aircraft for operation on
a 2,000 to 3,000 ft. runway of very soft
construction. This plane will be quite
versatile, will carry atomic weapons,
be suitable for a Korean-tvpe theatre of
operations. In the interim, the Repub-
lic F-105 would be the backbone of the
tactical forces.

Variable sweep wings to ft the en-
tire flight envelope from sea level to
very high altitude and from low speeds

to high speeds are being given concen-
trated in-house study by Air Force to
ht the category of multi-mission air-
craft. NASA also is reported to be
strongly supporting research efforts in
this regime at its Langley laboratories.
Industry reaction is favorable to the
acrodynamic advantages of wvariable
sweep, but designers are concerned
about operational hurdles such as ex-
treme reliability required for wing re-
traction and extension mechanism, un-
der fast-changing flight conditions, as
well as the high costs this additional
complication will introduce.

dome 10 to 12 companies are con-
ducting company-funded research on
variable sweep, anticipating military
competitions which will introduce this
flight requirement.

F-108 Chances

Military observers close to the re-
quirements and operational phases of
the service feel that the North American
F-105 long-range interceptor “is not
completely out of the window” even
though the wcapon svstem  program
long has been canceled. Feeling is that
the F-108 system concept may still
have to be revived if international
tcnsion increascs,

Meanwhile, development of the
F-108's fre control and associated
weapon still is being supported by Air
Force on the premise that these can be
adapted to another aircraft if required
by operational emergency. Opposed to
the possibility of F-108 revival is the
$2.53 billion reportedly estimated for an
original procurement of 300 planes,
with the cost being considerably higher
in today’s market.

.“er]; aviation 15 expected to get ad-
ditional, concentrated support. Indus-
try observers feel that a natural pro-
gression will be that this service will
require bwice its present aviation-
achvity manpower by 1970 and at
least one-third more than its present
complement of aircraft. Expectation is
that Army bill for manned aircraft by
1970 will be $350 million as an upper
limit and $250 million as a lower limit,
with strong emphasis on light obser-
vation, surveillance and transport type
aircraft,

Under present evaluations, helicop-
ters powered by turbines and capable
of performing the entire light observa-
tion mission are needed. Configura-
tions would accommodate four seats,
cruise at about 110 kt., carry 100 Ib. of
communications and avionic gear.

Army Aircraft Requirements Review
Board has recommended development,
contingent on prior studies, of new
manned high-performance surveillance
aircraft, compatible with the ranges of
Army missiles, according to Lt. Gen.
Arthur G, Trudeau, Armyv chief of re-
search and development.
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Redstone Tests Missile TV System

First pictures of new Army videcon system shows inert Redstone warhead in terminal phase of its ballistic flight. Radio Corpor.
tion of America instrument package contains slow scan camera with narrow angle lens ejected pneumatically at an altitude of about 40 mi.
High-drag video package follows re-entry body, tmnsmitting high resolution pictures to ground station.  Instrument capsule s
several miles above warhead at impact, which Army says permits realtime assessment of missile performance and damage. Ground
station has direct view monitors, two receivers, video tape recorder and 35 mm. photo monitor. This sequence, taken over a 20-sec.
interval, is video tape reproduction of o Redstone nose cone traveling at Mach 4 to target on the White Sands Missile Range.

Defense Pressed for Budget Plans

Washington—Senate majority leader
Lyndon Johnson (D.-Tex.) put pressure
on Defense Department last week to
release $1.7 billion in  unrequested
funds for kev projects added bv Con-
gress to the Administration’s Fiscal 1961
defense budget.

sen, Johnson, the Democratic vice
presidential nominee, also challenged
Defense Secretary Thomas S. Gates, Jr.,
to sav whether anv new funds voted for
defense in the August session of Con-
gress would be spent.

The Administration has alreadv re-
lcased some of the funds for construc-
tion of Ave new fleet ballistic missile
submarines. The Administration budget
fully Ananced three submarines, and
Congress added monev for two more.

In a letter to Gates, Sen. Johnson
in his capacity as chairman of the
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Senate  Preparedness  Subcommittee,
noted that Congress made additions to
the Tiscal 1961 budget “after careful
consideration.” He requested that Gates
furnish the subcommittee “with a clear-
cut statement concerning current De-
partment of Defense policy with re-
gard to immediate and full utilization
of the additional funds provided bv
Congress. This statement should cover
cach of the individual items or pro-
grams for which Congress provided
tunds in excess of the budget request.”
Other information requested by Sen.
Johnson:
® “ . . . the specific steps that have
been taken, as well as those planned to
be taken, in order to eliminate waste-
ful contracting, supply mismanagement,
and other procurement deficiencies in
order to achieve the economics called

for by the Congress in making a 3%
over-all - reduction  in procurement
funds.
®". .. A complete accounting of the
apportionment actions taken to date
with respect to funds available for FY
1961,

® “The specific ‘shopping lists’ sub-
mitted for approval by the military
departments, as well as changes made
by the Office of the Secretarv of De-
fense and the Bureau of the Budget
and the reasons for such changes.”

e Whether a June 9 memorandum is-
sued bv Gates to the three services
“has since been repudiated or  re-
scinded.” According to Sen. Johnson,
it read: “If the Congress makes avail-
able more funds for FY 1961 than are
requested, and where the law does not
require  expenditures, agencies should
reserve the increases and carrv them
forward to the maximum practical

extent to FY 1962."
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Avro Continuing VTOL Wind Tunnel Tests

Washington—Continued U. 5. Air
Force and Army support of the Avro
VTOL research aircraft hinges on wind
tunnel tests now under way at National
Aeronautics and Space Administration’s
Ames Research Center.

Disk-shaped VTOL research aircraft
built for the U.S. Armv and Air Force
by Avro Aircraft, Ltd., of Canada (AW
Dec. 7, 1959, p. 154), has been tested
extensively in the full scale 40 x 80 ft,
wind tunnel at Ames. These wind tun-
nel investigations have been in progress
for several months, and the current test
results have been favorable enough to
warrant a continuation of the program
after modifications to the aircraft, Sta-
bility of the vehicle at low speeds both
m and out of ground effect has been
a major problem. Flight tests of the
vehicle outside of ground effect have
not been scheduled.

Vertical Takeoff

Aircraft 1s designed to move rapidly
along the ground and achieve a vertical
takeoff by operating in a strong cushion
of air when it is within one wing diam-
eter of the ground. The air cushion 15
created by discharging an annular jet of
air downwird from the rim of the cir
cular wing. Primarv air from this an-

nular jet is pumped by the large fan
located in HItL- center of the vehicle.

This primarv low is augmented as it
15 exhausted around the circumference
of the wing by passing it through a noz-
¢le which creates a jet pump effect and
draws in a large volume of relativeh
low speed air. Large opening at the
edge of the wing is the inlet for the
augmentation air low. A boundary laver
bleed for air drawn into the intake is
just inside the secondary air inlet.

Ian for the primarv air is driven by
a tip turbine and 1s similar to the G
lift fan deseribed below. Three Con-
tinental J69 turbojets produce the hot
air to power the fan,

Horizontal thrust for level flight is
provided bv deflecting the annular jet
of air to the rearward. The annular jet
can not be turned through a 90 deg.
angle, so that it alwavs contnbutes to
the total aircraft hft. Several svstems
are being studied to And the most efh-
cient means of turning the jet to achieve
horizontal flight. Aircraft stability de-
pends upon keeping the low smooth as
it turns rearward.

Conhguration shown in these photo-
graphs has wing edges and an inlet for
annular jet augmentation Aow which are
designed for subsonic flight. Supersonic

version of this same general test vehicle
has been considered which has sharp
wing edges and a modified mmlet svstem
for annular jet augmentation flow.
Circular wing planform has potential
for militarv aircraft because it is strue-
turally compact and light and because
it 15 an ideal shape for verv high speed
flight at low altitudes, if its stahilitv
problems can be corrected. Studies by
NASA, Avro and several other aircraft
companies have indicated that the most
etheient aircraft for flight near sea level
at transonic and supersonic speeds prob-
ably will be wingless. It will operate at
verv low hift coefhcients and will not
bencht from a long, narrow, high aspect
ratio wing. Reduction of wetted arca 15
a primarv design consideration for low
drag with a low level aircraft, and the
circular aircraft is ideal on this pomt.

Circular Aircraft

Circeular awrcraft will be relatively in-
efhcient below 500 mph., however, be-
cause its aspect ratio 15 only 1.28 and its
drag due to hift will be very high.

Current test work has not been com-
pletelv successful but it has shown that
the stabilitv and transition problems
with the circular aircraft are not insur-
mountable.

HIGHLY ROUNDED wing edges characterize subsonic configuration of the Avro disk-shaped research vehicle for USAF, Army,
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ORBITAL BOMBER cockpit mockup, designed by Lear for USAF, is first attempt at control and display system for space weapon system.
Flight group instruments for launch and re-entry, extreme left and right, are directly in front of pilot and copilot. Center display pmﬂdes
instruments for orbital flight and control of five ballistic weapons. Hand grips are used to introduce vehicle maneuvers.

USAF Shows Orbital Bomber Cockpit
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at extreme left and right, while orbital operation instruments are at center.
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BASIC LAYOUT of cockpit for hypothetical orbital bomber, developed from detailed
analysis of mission profile from launch to re-entry, contains atmosphere operation displays

By Philip . Klass

Grand Rapids, Mich.—Cockmt con-
trol and display system mockup for a
four-man orbital bomber, designed to
remain in a 300 mi. high orbit for up to
50 days, is bemg demonstrated here to
representatives of the aerospace indus-
try and will be shown to Dyna-Soar
project personnel early in September.

The orbital weapon system cockpit,
developed by Lear under Wright Air
Development Division sponsorship for a
hvpothetical vehicle, represents the first
detailed analysis of the displays and con-
tt’ﬂi:-‘. l‘EL‘uIl‘Ld for an orbital bomber.

uallv significant is the approach, or
methudn]-::-g:.r. which the WADD/Lear
program has developed for the design of
acrospace vehicle mckpits, based on a
detailed, step-byv-step analvsis of each
operation required of crew members
throughout the mission. This method-
ology 1s equally applicable to all tvpes
of acrospace vehicles.

The orbital bomber control and dis-
play system, identified as the Mark IV,
is largely a static mockup. Instruments
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are pictorial paste-ups, but some mndi-
cating lights and a pictorial display arc
semi-operational.

Lear is fabricating operational modcls
of the primary flight instruments and
expects to produce instruments required
for vehicle attitude and energy manage-
ment functions during critical re-entry
portion of mission under a forthcoming
contract extension. Extension also is
expected to mclude funds for conduct-
ing simulator tests on re-entrv and fuel
management to evaluate instrument dis-
plavs. Program to datc has cost approx-

matelv $400,000,

Display Area

The four-man orbital hbomber selected
by WADD as the gninea-pig vehicle for
the Mark IV has a crew of two pilots
and two technmicians, The vertical dhs-
play arca 15 divided into three nearls
cqual sub-areas. Two of these, one each
in front of the pilot and the pilot, con-
tan the basic flight instruments re-
quired durm launch, re-entrv and land-
mg. The pilot and copilot ﬂisphl:.'s AT
idl:ntir:al [‘Iu third sub-area bebween
the other two is devoted to instruments
which displav orbital (cruise) condi-
tions, vehicle environment and controls
for weapons management.

The fAight group displays, directly in
front of the pilot and copilot, contain
several familiar instruments, such as a
three-dimensional moving globe which
indicates vehicle attitude and heading
relative to earth coordinates and vertical
moving-tape indicators for altitude, air-
speed and angle-of-attack.

MNew Instruments

New instruments, required because of
the vehiele’s orbital mission, include:
® Rate indicator, which displavs rate of
rotation of vchicle about each of its
axes. Simulator tests indicate that rate-
of-change of attitude displav is required
to permit human pilot to stabilize ve-
hicle with minimum consumption of
reaction jet fucl, Rate indicator is posi-
tioned directly above moving globe atti-
tude display.
* Temperature indicator, showing body
and nose temperature during re-entrv.
consists of moving-tape tvpe vertical
displavs contained alongside of indica-
tor showing angle-of-attack and fight
path angle. Additionally, there arc
standbv indicators to show temperature
of bodyv, nose and each wing during
re-entry,
e Viewing screen, directly in front of
the pilot and copilot and underneath
the flight group, can be used to display
a variety of things, ranging from check-
lists to navigational maps. Because the
cockpit has no windows, the displav
screen can be also used for external
viewing using optical periscope o
closed-circuit television. Particular dis-
plav shown on the screen can be selected
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ndnadually: by pilot and copilot, de-
pending upon their operational needs
of the moment.

During the critical re-entry phasc, the
pilot or mpllﬂ’r can select an encrgy
planning  display for screen viewing
which shows predicted landing position
of the veliele relative to its desired
basc, vehicle's underbody temperature,
angle of attack, bank angle position and
chstance to go.

At the top of the center displav. or
orbital group, which can be viewed
jomtly by the pilot and copilot, are lo-
cated digital indicators which show ve-
hicle’s altitude, velocity, orbit inclina-
tion and period and ascending node.

Lo the right of these present-situation
ndicators are others which displav com-
puter-predicted  information, such  as
time to go to re-entrv or to homb re-
lease.

Below the orbital parameter displavs
are located instruments for showing the
vehicle and  cabin environment. A
radiation displav shows the amount of
racliation dosage accumulated since the
nussion began as well as a waming
light to show if high intensitv peak
racliation is being encountered. Other
:11~.hulmnh show the remaining supplv
of nitrogen and oxvgen for crew sup-
plv as well as rocket engine fuel remain-
mg. Also displaved are clectrical and
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FLIGHT GROUP for orbital bomber shows threedimensional ball-type attitude indicator
(1), three-axis rate indicator (2), moving tape indicators for flight path angle, body and
nose temperature and angle-of-attack (3), moving tape indicators for altitude and airspeed
(4), and standby indicator for body, nose and wing temperatures (3).
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hvdraulic power svstem performance.

The weapons control and display
panel is located in the midsection ap-
proximately at the same level as the
viewing screen in the fight group and
contains a provision for scthing in target
coordinates for five ballistic missiles as
well as lights to indicate weapon readi-
ness.

[mmediately below this section 15 the
control and display panel for vehicle
communications. Located on a console
situated midway between pilot and co-
pilot seats are miscellancous switches
.mc] circuit breakers.

Primarv controls for mancuvering the
vehicle are handgrips with padded rests
to support the pilot’s and copilot’s arms.
Grips are oriented so that palm is
angled downward, mward and toward
the pilot. The right-hand grip is used
for all three axes, with maneuvers gen-
erated by the application of force about
the Appfﬂpt‘!dl‘L axis without actually ro-
tating or moving the grip. Left hand
grip provides switches for critical ve-
hicle controls.

In designing the Mark IV cockpit
control and displav svstem for an orbital
bomber, Lear's Advanced Engincering
Division was able to work without the
usual constraints forced upon designers
of conventional airplane cockpits who
cannot depart too radicallv from long-
used cockpit configurations and instru-
ments, according to Edward Warren,
WADD’s project engineer for the Mark
IV program.

Time Line Analysis

The “time line analvsis™ concept
used bv Lear's Advanced Engincering
Division in the Mark IV was developed
originally bv WADIYs Flight Control
Laboratorv. The current mockup rep-
resents its brst major application.

Under the time line analvsis meth-
odology, both the vehicle configuration
and its mission are analvzed i detail
before anv attempt is made to design
the required instrumentation. A de-
tailed flight profile, from launch through
orbit to re-entryv is prepared, listing
every task that must be performed dur-
ing the mission. These are then ana-
lvzed on a time scale to determine
which should be assigned to cach crew
member or whether thev should be
Erfﬂrmed automatically, according to

.dward Krug, associate manager of
Lear's Advanced Engineering Division.
Krug formerly was emploved by Con-
vair and worked on B-58 cockpit in-
strumentation.

Each task is then analvzed to deter-
mine what information the assigned
crew member requires to perform the
function and how such information can
best be displayed.  In many instances,
simulation is emploved to evaluate rela-
tive ment of different displav and ‘or
control configuration.
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Polaris Test Vehicle Destroyed
After Flying Off Planned Course

Washington—Erratic flight following
a normal launch resulted in destruction
bv a range safetv officer last week of the
fourth submarine-launched Nav v-Lock-

leed Polaris test vehicle,

In three earlier tests firings from the
nuclear submarine USS George Wash-
imgton, Polaris test vehicles Aew 1,000
naut. mi. and Navv said thev met all
test objectives,

Fourth test began with a good ejec-
tion from the launch tube and pro-
gramed ignition. After 25 sec. of flight,
the vehicle spiraled to the left of its
planned path. It corrected itself but im-
mediately afterward appeared to lose
control about all threc areas. It was
destroved 47 sce. after launch,

Following the shot, the George
Washington left the Atlantic Missile
Range for its home port at Charleston,
S. C. Later in the week, the Navv hred
a Polars test vehicle from the Ships
Motion Simulator and planned to fire
another from the flat pad. The ve
hicle Liunched from SMS carried a war-
head trigger in the first flight test of
the Polaris nuclear warhead arming
and fusing mechanism, The second
Acet ballistic missile submarine, USS
Patrick Henry, will arrive at Port Ca-
naveral later this month for a senes
of Polaris test vehicle launches and ship-
board svstem checkouts.

Meanwhile, the Navy has established
the framewark for further development
of its Polaris svstem during a period
when the svsfem has become the sub-
ject of diplomatic discussion.

Under present plans, Lockheed will
produce three tactical versions of the
solid-fuel missile, the first of which will
be used onlv on the George Washing
ton, Patrick Henry, Theodore Roose-
velt, Robert E. Lee and Abraham Lin-
coln. Called the Al, the initial Polaris
will have a range of 1,200 mi. and will
be identical to the four test vehicles
hired by the George Washington, with
instrumentation removed.

The 1,500-mi. AZ will be 30 in.
longer than the 25-ft. Al. All FBM
submarnines under construction  or
planned in the remanider of the 45-boat
program will be built with longer tubes
for the AZ. In, addition, the fve sub-
marines 1 commission or outhtting
will be retrofitted with longer tubes
when they return to shipyards for peri-
aclic overhanl,

There are five FBM submarines in
the George Washington class and fve
in the second generation Ethan Allen
class. Ethan Allen class ships displace
6,900 tons and are 410 ft. long. Third
gencration will be the Lafavette class,
four of wlich Congress financed
‘l‘llL IYiscal 1961 budget (AW Julv 25,

32). They will displace 7,000 tons,
m-;] the Navv savs thev will be the
larzest submersibles ever built,

The 2,500-mi. A3 will have the same
external comhguration as the AZ. Range
merease will come from higher energy
fuel and lighter weight airframe and
component materials.

The question of general acceptance ot
Polans by North Atlantic Treatv Or-
ganization n'.!timls remains  unscttled
(AW Aug. 1, p. 27). French President
Charles de Gaulle apparentlv is seek-
ing a more attractive formula than dual
LLS.-I'rench control of nuclear-armed
Polaris missiles before committing his
country cither to acceptance of Polars
or rejection in favor of French develop-
ment of a medium range missile.

In Britain, the Polans situation has
developed into two separate considera-
tions. Omne is the broad question of
NATO acceptance of the mssile for
land-hased installations. The other n-
volves negotiations on British port use.

The British denv that U.S, use of
British ports for submarine provisioning
15 ted in with a general re-examination
of U.S. use of British bases, Negotia-
tions are under wav concerning a sepa-
rate agreement for use of British ports
bv U. 5. submannes.

cial and contractual arrangements.

Thorneycroft Succeeds Sandys

No change in the government support policy for the British aviation industry
is expected as a result of the ministerial changes announced last week, despite the
fact that Peter Thorneveroft, who succeeds Duncan Sandys as minister of aviation,
resigned from the government two years ago because of his contention that the
government was over-spending public funds,

The industry believes that Thomeveroft will accept both qualitatively and
quantitatively the commitments initiated by Sandys, but is braced for tougher finan-

It is believed that the new minister may even enhance the prospects of treasury
backing for the supersonic aitliner and a space program. Sandys was known to be
in favor of both projects, bat failed to push them through or recommend them.
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the VERTOL 107 —-the all- service, all-mission helicopter
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THE MULTI-TURBINE POWERED,
TANDEM-ROTOR VERTOL 1017

VE Q/TOL

MORTON

PENNSYLVANIA

was designed around the specific requirements
of the Army, Navy and Air Force—the first truly
all-mission, all-service helicopter ever built.

The VERTOL 107 prototype recently demonstrated its
all-service compatibility to European military leaders
during a 16-week tour. The all-weather 107, with

its straight-in rear loading ramp, quickly loaded cargo
of many different types and sizes—made numerous
water landings and take-offs —proved its easy
handling, high performance, and stability to pilots

of all three services and to commercial operators.

Today's most advanced turbine-powered helicopter
—the VERTOL 107 Model Il —is ushering in a2 new era
of air mobility for today's military and commercial
operations —offers mobility and performance
unequalled by any other helicopter.

IVIiSION
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Tory IIA Reactor Scheduled for November Test

Fory 1IA experimental reactor, the first to be tested in the Air Force Project Pluto nuclear ramjet program (AW June 20, p. 206), is
mounted on a railroad car for test scheduled in November at the Atomic Energy Commission's Nevada test site. Exhaust nozzle for
air passing through the reactor is angled up 54 deg. at right. Air will flow through the radiator-like reactor at about 1,000 Ib./sec. and at
pressures up to those encountered during Mach 3 flight at sea level. Tory IIA is rated at 140 megawatts, and the follow-on feasibility goal
of the Tory IIC reactor will be 600 megawatts. Tory IIC is in the design stage and is scheduled for test in the summer of 1962, It
will have many characteristics of a flight-weight reactor, with provision made for mancuvering and acceleration loads,

Defense Department
Revises Security Rules

Washington — Defense Department
has revised standards and procedures for
clearing contractors and their emploves
to handle classihed matenal.

New regulations cover more than one
million defense contractor emploves,
and for the arst time, coverage will
extend to Nahonal Aeronantics and
Space Administration and Federal Avia-
tion Agency, which will have their
classihed contracts handled under the
Armed Torces Industrial Securitv Regu-
lations.

Changes stem from a Supreme Court
decision which held that the Defense
Department lacked authority to with-
hold classihed nformation from con-
tractors and their emploves in certain
cases because the procedures used had
not been authoriz:d bv the President
or Congress. A presidential executive
order was 1ssued requiring  detailed
regulations.

New rules require that all testimony
and evidence must be submitted to a
I“ield Board in the applicant’s presence,
and the applicant will have a chance to
cross-cxamine witnesses and  examine
documents.

Iield  Board makes a  recommen-
dation, but the final decision rests
with a Central Board, which has power
to hear written or oral arguments and
to refer cases to the Defense Secretary
or the National Aeronautics and Space
Administration or FAA administrator,
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News Digest

Lockheed Aircraft Corp. passed its
third quarter dividend last week. First
halt results and details of the Electra
modification financing will be revealed
this week when Chairman Robert E.
Gross appears before the New York
socicty of Seeurity Analvsts. Lockheed,
which has been paving a $1.20 annual
cash dividend, paid its second quarter
dividend in stock to conserve cash.

Cutback in production of Handley-
Page Victor Mark 11 bomber was madc
last week by British Air Ministry after
analvsis of the V-bomber strategic de-
terrent  factor using Douglas Skvbolt
missiles. Mimistry apparently canceled
12-25 bombers, which cost $3 million
cach. Cutback mav have been caused
by modification problems in fitting
Skvbolt, and because Victor's recon-
naissance role has not matenahzed.

Maj. Gen. John B, Medaris, former
chict of the Army's missile program, has
been elected president and a director of
the Lionel Corp., historically the lead-
mg manufacturer of model trains and
accessories. Lionel recently expanded its
activitics by developing new electronics
applications based on a 35-vear rescarch
program.

X-15 set an unofficial new speed
record of Mach 3.3 (2,150 mph.) at
60,000 ft. last week, preliminary Right
record analvsis indicated.  Aircraft was

X-15 No. 1, ftted with interim XLR-1]
engine. X-2 hit Mach 3.195 (2,094
mpl.) on Sept. 22, 1956.

Lockheed Aircraft Corp. and Martin
Co. have been awarded $100,000 six-
month contracts bv the National Acro-
mutics and Space Administration to
study nuclear rockets flight test pro-
gram concepts for Project Rover.

Pratt & Whitney J'1'12 turbojet en-
gine, now flving in Lockheed JetStar
and the North American Sabreliner,
last week was certificated by Federal
Aviation Agency at 3,000 1b. thrust and
136 1b. total weight after a 30-month
development period.

Federal Aviation Agency ordered an
cmergency anspection last week of all
Sikorsky 8-58 main rotor blades follow-
ing the crash of a Chicago Helicopter
Arrwavs 5-58C. Order requires that all
main rotor blades with 1,400 hr. of
service thme be withdrawn from service
and that all blades with 1,000 hr. be
N-ray inspected daily,

Defense  Department and  National
Acronautics and Space Administration
will award Mrs. Robert H. Goddard and
the Guggenheim Foundation 51 million
m scttlement of a patent claim covering
rights to more than 200 of the late Dr.
Goddard’s inventions in rocket and
space research fields.
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Long-Forecast Merger Irend Crystallizes

United-Capital plan viewed as beginning of series;
regrouping of competitive routes termed inevitable.

L. L. Doty

Washington—FProposed merger of Capital Airlines into United Air Lines
(AW Aug. 1, p. 34) is being viewed generally by the airline industry as the
hrst step in an inevitable regrouping of competitive routes,

[nitial reaction to the proposed alliance suggests that opposition by
carriers operating east-west routes will be slight, but that airlines serving the
already glutted Florida market (AW Jan. 18, p. 36) can be expected to pro-
test the plan.  In most east-west markets, competition generally would be
reduced by the merger, but the introduction of well-equipped United with
its strong resources into Florida will serve to intensify the current hot race for

trafhc in that area.

Nevertheless, most top othouals fec!
there 1s no altemative to Capital’s hscal
}:Iight, which has led the airline to the
rink of foreclosure (AW June 27, p.
36). Chances that the consolidation
will meet the approval of the Civil Aero-
nautics Board are wviewed as good.
Although Capital stockholders and bongd
holders will suffer an imtial loss, poten-
tial gams are greater through the merger
route than thev might have been had
the carner been forced into receivership.
Thus, thev are expected to support the
plan.

The inevitabuality of merger as a means
of shaving costs, controlling cxcess ca-
pacity and leveling competition has
been acknowledged by industry leaders
for many months (AW Dec, 28, p. 26).
W. A, Patterson, Umted’s president,
in what now proves to be a prophetical
statement, told Aviation WEER earlv
this vear that the need for mergers will
be felt as “earlv as next September”
(AW Feb, 29, p. 43).

More Mergers

[f it 1s completed the United-Capital
consolidation, coupled with the pro-
posed Northeast-TWA merger (AW
May 23, p. 38), will cut the number
of trunklines from a total of 12 to 10,
And not a few airline officials feel that
the total will drop even farther as more
carriers are driven into mergers through
cconomic necessity.

Net result will be a complete re-
shuffling of present routes which will
tighten competition to a degree that
will permit the operation of high-
capacity turbojets at an efficient utili-
zation rate. In the process of readjust-
ment, a number of regional-tvpe routes
will be passed off to local service car-
riers to provide that group with new
strength.
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If the Umted-Capital merger ma-
terializes, Umted will be substantially
strengthened by gamming an entrv into
the Flonda market and by linking its
transcontinental  route  with  virtually
everv major city i the lucrative castern
market, At the same time, competition
in Eastern markets presently served by
hoth airlines will be cut.

Number of carriers in the Washing-
ton-Chicago market will drop from four
to three. There will be four carriers
mstead of the present five in the New
York-Chicago and New York-Detroit
markets, The number will be reduced
from three to two on the Philadelphia-
Chicago route, a market that has grown
i importance i recent vears.

At the same time, assuming that the

| San Diego plant coated with a green

TWA 880 Delay

Delivery timetable for Trans World
Airlines Convair 880s still is uncertain
as TWA prepares to send the onlv air-
planz it has—an unnainted 880 used for
training at Kansas City—back to the
factory for m-dification,

A dozen unpainted TWA 8805 can
| be seen parked on the ramp at Coovair's

preservative to protect against salt woter
COrrosion,

In the wake of the resignation of
TWA President Charles S. Thomas,
clesing of the airline’s $340 million jet
financing program  was  postponed 30
davs. Whether the fnancing delay is
related to 880 deliveries s unclear.

TWA directors last week were dis
cussing an interim management for the
aitline, E, O, Cocke, senior vice presi-
dent and svstem general manager, took
over eperating control of the airline after

the Thomas resignation.

CAB will not enforce new operating
restrictions on the merged carrier, Uni-
ted will augment its Chicago-Toledo-
Washington and Chicago-Columbus-
Davton-\Washington routes with the
highly profitable Chicago-Detroit-Cleve-
land-Pittsburgh-Washington route now
operated by Capital. It will gain access
to Minneapolis-St, Paul with nonstop
rights from the twin citics to castemn
markets.

United will win nonstop rights be-
tween Milwaukee and New York and
will inherit the important Chicago-
Detroit-Buffalo-New York route, It will
also absorh the hemaly traveled Wash-
ington-Norfolk  route  from  Capital’s
structure.

Mew Competition

None of these route amalgamations
creates new competition for carriers
alrcady serving castern markets. United,
however, will offer Amencan Airlines
new competition on the route between
Buffalo and Rochester, N. Y., and the
West Coast. And because of Capital’s
strong identity in the Pittsburgh market,
it will bring about a new competitive
impact against TWA in the Pittsburgh-
West Coast market which United has
not vet fully developed on its own.

United will reccive a  substanhal
volume of new route mileage when it
takes over Capital's certificates to oper-
ate between Cleveland, Pittsburgh, Buf-
falo and Miami and between New York,
Pittsburgh and Atlanta and New Onr-
leans. "The merged airline can be ex-
pected to bid for the elimination of
light trafhe points by transfer of a num-
ber of routes to local service carriers
(AW Julv 4, p. 44).

Bevond the effect the TWA-North-
cast and United-Capital mergers will
have on competition, other areas will
be signthcantly  influenced at  least
temporarily. Since the basic purpose be-
hind anv merger 15 to consolidate eco-
nomic strength while cutting operat-
g costs, some constriction within the
mdustry must be expected.

Patterson said at the time the pro-
poscd merger was announced that no
plans had been developed for the ab-
sorption of the more than 7,000 people
now cmploved by Capital. However,
there can be no doubt that there will
be fewer positions available in the
merged airline than there are presentlv
within the two separate companies. As
i result, some uncmplovment within
the trunkline industry is an inevitable
outcome of the merger.
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NEW ORLEANS

CAPITAL AIRLIMES routes (color) superimposed on a United Air Lines route map indicates duplicating routes of the two carriers
and new routes United would gain. The latter include Cleveland, Pittsburgh and Buffalo to Florida routes, and New York to New
Orleans and New York Atlanta service. Capital also serves numerous intermediate points in the south. United also gains a Chicago to
Minneapolis route, Principal Capital-United duplication is on Chicago-New York and New York-Washington service.

At the same time, vendors, suppliers,
caterers and manufacturers will tem-
porarily feel the pinch of cutbacks in
the volume of purchases of goods and
services. As one airline official put it:
“A general regrouping of the industry
is shaping up that will bear a definite
mfluence on suppliers’ business until
such time as the over-all adjustment
works itself out. From that time on,
the industry will start a new period of
growth as it expands from its new
base.”

Stockholder reaction to the proposal is
best illustrated by the activity of Capi-
tal’s common stock listings on the New
York Stock Exchange. Following the
official announcement of the merger,
Capital stock plumeted 2# points to a
new 1960 low of 6% on the total of
32,100 shares traded. High for the
year was 134, United stock held rela-
tively firm and had settled to its recent
average of 30-31 as of late last weck.
United's stock has reached a 1960 high
of 37%, a low of 254.

Under the proposed plan, Capital
stockholders will receive for each seven
shares of common stock they hold one
share of United common stock plus a
five-year warrant to purchase 14 shares
of United at $40 per share. Annual re-
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ports of the two companies as of Dec.
31, 1959, showed United with 3,946.-
000 shares outstanding and Capital with
909,659 shares outstanding.

On this basis of the exchange, Capital
stock is valued at approximately $4.25
a share,

A simple majority of United’s shares
is needed for approval of the merger.
A two-thirds vote of Capital's common
shares and over 85% of the bond hold-
ers’ vote must be obtained bhefore the
merger can be approved. Vickers-Arm-
strongs, British manufacturer of the Vis-
count turboprop transport, has approvedl
the program. The concern has filed a
foreclosure suit against Capital for fail-
ure to pav 538.8 million duc on notes
covering the Viscount flect.

Merger Approval

In addition to the stockholders of
both airlines and Capital bond holders,
Civil J\eronautics Board and Securities
and Exchange Commission must ap-
prove the merger before it can be con-
summated.,

The merger undertaking will cost
United about 528.8 million, excluding
the costs of the warrants, according to
Patterson. United will issue to Vickers-
Armstrongs $15.9 million of its 5.5%

cumulative preferred stock, 60,000
shares of common stock, 74-year war-
rants to buy 200,000 shares of United
common stock at 545 per share and 15
Viscount nirplancﬁ not required in the
operations of the merged companies.

The merger agreement also calls for
the offer of 20 shares of common stock
for each S1,000 principal amount of
Capital's 41% convertible subordinated
debentures.

In the merger, which mav be finally
approved as earlv as February, Capital
will be completely absorbed by United
and lose its identity entirely. The air-
Iinc will continue with corporate name
of United Air Lines, and Capital's
headquarters  facilities here will be
closed.

The merger was negotiated largely
by Thomas D. Neclands, who was
named chairman of the Capital board
last spring (AW June 6, p. 41). Nee-
lands was brought in for the prime

urpose of working Capital out of its

nancial dilemma.

Capital is the product of a merger:
a merging of Pennsylvania Airlines with
Central Airlines in 1936 to form Penn-
sylvania Central Airlines. The corpo-
ﬁﬁaname was changed to Capital in
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FAA Negotiates Sharp Reduction
In Military Airspace Restriction

Washington—Federal Aviation Agency
has brought about a sharp reduction in
the prohibited airspace around the Los
Alamos, N. M., nuclear installation in
the latest phase of its drive to open
military restricted areas to public travel.

T'he action brings to a total 12,206
sq. mi. the areas that have been re-
leased by the military services from
restricted classification in the past 14
months since FAA first launched its
program to eliminate all restricted and
prohibited airspace that could not be
fully justihed. As a result of the pro-
gram, there are now only seven U.S.
areas from which civil aircraft are barred.

The Los Alamos airspace, from which
civil aircraft are prohibited from oper-
ating, has been reduced from 346 sq.
mi. to 45 sq. mi. In an earlier action,
the entire 171 sq. mi. prohibited area
at Oak Ridge, Tenn., was revoked and
is now open to civil air trafhc.

For a number of vears, large sections
of airspace Dblocked off by military
services as restricted or prohibited areas
have been the target of much airline
criticism. The carriers have charged
that much of the reserved airspace was
unnecessary and forced carniers to un-
dertake costlv deviations from estab-
lished rountes in order to avoid the
prohibited areas.

Prohibited areas are normally estab-
lished by presidential order and restrict
civil aircraft from entering the area for
reasons of secuntv, Restricted areas are
blocked off to permit unusual aeral
activity or gunnery practices.

Responsibility for the allocation of
airspace was granted to FAA on May
15, 1959. In July of that vear, FAA
1ssued a special regulation calling for a
detailed utilization report by the con-
trolling agency of each restricted area.
A large volume of restricted airspace
wis voluntarily freed following issuance
of the regulation. In addition, surveys
and consultations with the controlling
agencies of the airspace under question
resulted in further reductions.

In some areas, time of restriction has
been reduced permitting public use of
the airspace on a part-time or seasonal
basis. In some areas, the joint use con-
cept was introduced.

At the same time, FAA has estab-
lished certain additional restricted areas
in order to meet military requirements.
For example, during June and July,
military climb corridors, about 89 sq.
mi. in size, have been set up at Minot,
N. D., Klamath Falls, Ore., Grandview,
Mo., Mt. Clements, Mich., Limestone,
Me., and Victorlle, Calif.

As of July 31, FAA has revoked 36

42

restricted areas and two prohibited
areas. lotal of 25 new restncted areas
have been established, 12 restricted
arcas were reduced m size and four
increased in size. Time designation of
12 restricted arcas totaling 2459 sq.
mi. has been reduced, and 20 restricted
areas totaling 6,886 sq. mi. have been
reduced in vertical size.

Here are a few of the actions taken
by FAA during the past two months:
® In the southwest portion of the large
castern California complex, a major
source of controversy between the air-
lines and military services or manufac-
turers operating test flights, a 112 sq.
mi. section was released. In the same
general area, a 20 sq. mi. reduction was
made in the northwest corner of the
Bullion Mountains restricted area. The
reductions have accelerated the move-

ment of traffic between the Los Angeles-
Long Beach areas and from Los Angeles
to points east.

® Restricted military climb cornidor was
revoked in Burlington, Vt., releasing
133 sq. mi. of space,

® Entire restricted area releasing 864
sq. mi. to civil air trafhc, was revoked
in upper Lake Huron, Mich. Lake
Huron region was modified and re-
duced for a savings of 135 sq. mi. of
free airspace.

® Chincoteague Inlet, Wallops Island,
Va., has also been modifed and cut
from 142 to 99 sq. mi.

® Restricted ceiling at I't. Leonard
Wood, Mo., has been lowered from
50,000 ft. to 6,000 ft.

As a means of facilitating the public
use of restricted airspace, FAA has desig-
nated itself controlling agency of 17 of
the present restricted areas. It will
assume control of cight additional re-
stricted areas Aug. 25. Over the 14
month period, FAA has reduced the
total restricted and prohibited airspace
from 148,814 to 136,000 sq. mi.

CRAF Moving Toward Turbines

Washington—Civil Reserve Air Fleet
contract and large piston-driven aircraft
will not guarantee an air carrier major
military contracts in Fiscal 1961 and
1962, the Air Force warned here last
week,

Speaking to eight industry spokes-
men  representing the Air Transport
Assn,, the Independent Airlines Assn.
and the Supplemental Air Carniers Con-
ference, Assistant Secretary of the Air
FForce Philip B. Taylor pointed out that
over-all Department of Defense require-
ments for commercial airlift are de-
creasing.

Taylor's comments were interpreted
by the industrv as a “go slow” signal
to supplemental and contract carners
that might be on the verge of buving
Lockheed 1649 Constellation or Doug-
las DC-7 equipment to quahfy for
CRAF standby contracts.

These agreements represent a pre-
mium, for when Military Air Transport
Service negotiates more than $40 mil-
lion worth of commercial airlift con-
tracts this September, CRAF partici-
pants will be accorded preferental
consideration (AW Aug. 1, p. 42). As
of Julv 1, there were 19 carriers in
the program, including six of the 12
domestic  trunklines in the United
States.

Even though about 55% of MATS
passenger trafhc and 10% of its overseas
cargo will be moved by civihan carriers
in Fiscal 1961, Tavlor said here that
military transportation requirements as
a whole have decreased 100,000 ton-
miles in the last fiscal vear. This de-
cline, he said, was forecast to continue.

Taylor emphasized that the 1649 and
the DC-7 will be “removed from the
CRAF program as soon as Boeing 707-
3005 and Douglas DC-8s are available
to satisfy remaining passenger require-
ments.  Procurement of this type air-
craft m passenger conhguration . . . by
any carrier will only enable it at best
to acquire business for a short period
of time,” Tavlor added.

Taylor said that this reasoning also
could be applied to purchases of DC-7
and 1649 freighter conversions for, with
the Canadair CL-44 “right around the
corner,” carners would be risking their
investment if they relied upon less
madern aircraft to capture MATS busi-
ness.

Actually, the number of CRAF car-
riers recently has been decreasing. As
of Nov. 1, 1959, 23 had pledged their
air fleets to the Air Force in the event
of national emergency. Last vear's list
was made up of AAXICO, Alaska Air-
lines, American, Bramff, California-
Hawaiian, Capitol Airways, Continen-
tal, Delta, Flving Tiger Line, Hawaiian
Airlines, National, Northwest, Overscas
National, Panagra, Pan American, Re-
sort, Seaboard & Western, Slick, Trans-
Caribbean, Transocean, TWA, United
and United States Overseas Airlines.

Last month, AAXICO, Continental,
Delta, Panagra and Transocean no
longer were participants. And even
though World Airways had executed a
contract, the roster of CRAF carriers
decreased about 17% and failed to in-
clude, among the trunklines, the names
of Eastern, Capital, Continental, Delta,
Northeast and Western.,
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La Gual'diﬂ Sﬂ.fﬁty Sur vey by PilﬂtS | _Easlﬂrn Oniless 720s
May Determine Cutback Demands

By David H., Hoffman

New York—An airline pilots’ survev
of possible flight hazards arising out of
La Guardia Airport’s $56 million con-
struction program may result in a de-
mand for significant traffic cutbacks at
the terminal here,

Questionnaires,  distributed  last
month to about 1,500 Trans World
Airlines pilots, will determine whether
Air Line Pilots Assn. headquarters rec-
ommends further operational restric-
tions for La Guardia, the nation’s fifth
busiest airport in 1959,

Preliminary returns in the poll indi-
cate that, at the very least, pilots are
overwhelmingly in favor of raising La
Guardia’s present minimums (600 ft.
ceiling and 1.5 mi. visibility), which
govern circling approaches to the air-
port’s only usable runway.

Meeting last week in Boston, TWA's

Master ngﬁ:utiw: Councl considered
these other pilot recommendations,
which, if adopted, would slow the pace
of arrivals and departures at La
Guardia:
® Restricting the airport to dav opera-
tions only during the period of peak
construction.
® Ruling out IFR (instrument flight
rules) operations until the airport’s ILS
runway, 4-22, is reopened in November,
® Reducing the maximum crosswind
permitted for landing and eliminating
all downwind takeoffs and landings.
e Urging the six scheduled airlines op-
erating into La Guardia to reschedule
more of their flights to nearby Idlewild
and Newark airports until the construc-
tion program is complete.

The six carmiers—American, TWA,
United, Eastern, Capital and Northeast
—already have shuffled their La Guardia
fight patterns to minimize traffic snarls
on the airport’s obstructed taxiways and
congested parking areas.

In addition, trafhc through the ter-
minal has been cut back to the extent
of about 80 planc movements per dav.
In Januvary, 1959, to illustrate, there
were 12,457 landings and takeoffs at
La Guardia. Last January there were
11,525. During June, 1959, the airport
recorded 16,292 plane movements as
cpposed to 13,891 in June, 1960.

Many airline pilots feel that La
Guardia’s vast face-lifting project s
compromising flving safetv at the air-
port (AW Apr. 18, p. 41). Their com-
plaints center on the shortness of Run-
way 13-31, which was reduced from
5,914 ft. to 4,900 ft. shortly after Run-
way 4-22 was shut down,

Pilots maintain that Lockheed Super
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Constellations and Douglas DC-7s, even
though weight limited to 105,000 1b.,
cannot operate safely from a 4,900 ft.
runway unless all other factors—wind,
weather and airport facilities—are favor-
able, At La Guardia such is not often
the case.

Rather than shiclding Runwav 13-31,
the 15 ft. embankment that parallels
the runway’s northwest edge creates a
burble effect that actually exaggerates
the impact of crosswinds, according to
some pilots. Moreover, poorly lighted or
unlighted taxiways complicate night
ground operations. The same applies to
the old vellow centerlines that no longer
mark the center of La Guardia’s re-
shaped ramp areas,

Most instrument approaches to the
airport follow the La Guardia ILS lo-
calizer to the northeast until visual con-
tact with landing Runwav 13-31 is made
at or above the 600 ft. altitude mini-
mum. At this point, pilots landing to
the northeast turn sharply to a down-
wind heading of 130 deg. before revers-
ing course over Flushing Bav.

Aircraft landing to the southeast,
however, overflv La Guardia on the 1LS
and then execute a gradual 270 deg.
left turn around Rikers Island that, the
pilots contend, takes them dangerously
close to a 422 ft. fuel storage tank and
hve 293 ft. smoke stacks in the Bronx.

The Federal Aviation Agency, which
approved the 600 ft. circling approach,
agrecs that standard obstruction clear-
ances are not provided. Pilots, on the
other hand, point out that an altimeter,
incorrectly set by .2 in. could lead to a
collision with the Bronx tank when
coupled with marginal visibility on the
circling approach to Runway 13.

ALPA will first present its recommen-
dations to the FAA, the carriers and the
Port of New York Authorityv. ALPA
othcials feel discussion will dissolve
whatever differences of opinion exist
among the parties concerned with La
Guardia.

Aeroflot Begins Flying
Second Siberian Route

Moscow—Aeroflot has started proving
flights over its new northerly trans-
siberian route between Moscow and the
Soviet Far East.

Iirst transport to make the run was
a four-turboprop An-10A. It flew from
Moscow to Khabarovsk via Syktyvkar,
Norilsk and Yakutsk, -

The new route represents the fre-
quently-delayed “double tracking” of
the existing trans-Siberian airwav from

Washington—Eastern Air Lines placed
a 544 million order for 10 Boeing 720 me-
I dium range turbojet transports last week.
Delivery is scheduled to be completed
in 1961, and the carrier said it will have
nonstop  turbojet service on all main I
trunk routes at that time. Eastern plans
cither to buy the 720s, equipped with
Pratt & Whitney 13,000 1b, thrust
JT3C-12 engines, directly or lease them
through a separate corporation formed

for the purpose,

Moscow to Khabarovsk and Viadivostok
via Sverdlovsk, Omsk, Novosibirsk,
Krasnovarsk and Irkutsk.

With the alternate route available,
planes flving across Siberia on either
track can shift north or south via inter-
linking corridors to byvpass closed air-
ports.

When in full operation, the northerly
route will extend bevond Yakutsk to
Magadan. At Magadan some planes will
continue castward to Petropavlovsk,
Kamchatka, and others will go south
to Khabarovsk.

Acroflot estimates that the northerly
route, which goes above the Arctic
Circle at Norlsk, will cut “almost 1,000
kilometers” (621 mi.) from the present
3,600-mm. air route between Moscow
and Yakutsk, Distance saved between
Moscow and Petropavlovsk—longest
USSR air route—will be over 1,000 mi.

TWA Florida Route
Confirmed by Board

Washington—Civil Aeronautics Board
upheld Trans World Airlines” authority
to serve Flonda from St. Louwis and
Kansas City last weck, but the Board
added a  restriction against  through
service from the West Coast as the re-
sult of a court decision.

CAB originallv granted TWA author-
itv to operate through service from the
West Coast to Florida with a stop at
Kansas City or St. Lounis. Complaints
from Delta Air Lines and Eastern Air
Lines to the U. 8. Court of Appeals led
to a decision that TWA be required to
change aircraft at Kansas City, St. Louis
or Nashville, Tenn.

Court said the Board might “impose
such a restriction upon the route
awarded to TWA wvia St. Louis as to
ensure that it would not be an effective
competitor with any single-plane, single
carnier transcontinental route which
might result from the Southern Trans-
continental Case.”

CAB Vice Chairman Chan Gurney
cissented from the Board decision to
uphold TWA’s authority, saving he
was “convinced that this route does not
warrant an additional nonstop carrier.”
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AMERICAN ANNOUNCES:

FASTEST JETS
BETWEEN
CLEVELAND &
LOS ANGELES

FASTEST JETS
BETWEEN

ST. LOUIS &
LOS ANGELES

Quick as you can say American...you're
aboard the 707 Jet Flagship (Model 720) . . .
American’s newest addition to its jet fleet.

You can leave Cleveland at 6:30 p.m., arrive
in Los Angeles by way of St. Louis at 8:30 p.m.
This American jet service is the fastest way to get

CALL AMERICAN AIRLINES -

AMERICAS LEADING AIRLINE
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there. Westbound from St. Louis, you can leave
at 7:15 p.m. and arrive nonstop in Los Angeles
at 8:30 p.m. This is 25 minutes faster than any
other airline. (All times loecal.)

For reservations, call your Travel Agent or
American . . . first choice of experienced travelers.

Seaboard and Western Creditors
Participate in Refinancing Plan

New York—Creditors of Seaboard and
Western: Airlines last weck agreed to
parbicipate in a refnancing plan for the
airlime that includes a voice for them in
its management,

Creditors are Canadair, Ltd., from
whom Secaboard has ordered five CL-44
turboprop  transports;  Esso  Fxport
Corp., tor fuels, and Caldwell-\Vright
Division of Curtiss-\Wright Corp. for
piston engines for its Constellation air-
craft. Also involved are two aircraft
lessors, Air-World Leases and Interna-
tional Aviation Corp.

New Directors

Richard M. Jackson, former associate
of Laurance S. Rockefeller, was clected
general manager and acting chairman of
the board, and Peter |, Aird, chartered
accountant with Canadair, was elected a
board member, increasing the board
from six to cight members, Both Jack-
son titles are new in the company,
Ravmond A, Norden remains as prosi-
dent.

The financing plan calls for:
® Issuance of $3.3 million of 10 wvear
nonconvertible  debentures to  major
creditors, who will make additional ad-
vances to the carrier,

e Sale of $1.570,000 of 6% 10 vear
Scries A debentures to the public on a
best-cfforts basis bv Carl M, Loch,
Rhoades & Co. The debentures are
convertible into new common stock at
$5 a share and also carry five vear war-
rants to purchase at $3 a share 1663
shares of stock for cach 51,000 principal
amount of debentures.

® Reverse l-for-3 split of the present
1.0580,000 shares of stock 1ssued, reduc
mg outstanding shares to approximately
350,000,

s Offering to present stockholders of
two new shares for each new share held
at a price of not less than 53 a share.

Purchasers of the Series A debentures
agree to purchase an additional amount
of another series of debentures, classed
as Series B, if the offering of new stock
to stockholders fails to raise 52 million
—the Series B bonds to provide the
ditfference. The Series B debentures are
convertible to stock at $3 a share, but
carry no warrants,

To provide immediate funds to mect
Seaboard’s critical financing demands,
Canadair, Esso and Curtiss-\Wright and
a small group of private investors have
purchased $2 million in temporary de-
bentures which are exchangeable for
Series A debentures and warrants,

Series A and B debentures will carn
voting rights equal to the number of
shares into which they are convertible,
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which might give the creditors consider-
able voice in selection of management
m addition to its influence on policy
through board members. |

At the end of 1959 Seaboard had
about $9.5 million in short and long
term debts (AW May 2, p. 183). Somc
but not all of this debt, which includes
nnsceurcd notes pavable to suppliers.
will be retired.

It all the offerings are fully sub-
scribed, Scaboard would raise $6.8 mil-
hon—52 million for new stock, $3.3
million for the non-convertible deben-
tures and 51,370,000 on the convertible
dehentures.

since the debenture offering is on a
best-cfforts basis, the company is not

assured of receiving the full amount as
it would be where an underwriting svn-
dicate brings out an issue on a com-
mission basis.

Authonzed capitalization of the com-
pany would be raised to 4,500,000
shares to cover possible future deben-
ture conversion and warrant purchases,

Scaboard 15 party to three aircraft
leases. Iive Super Constellations and
15 spure engines are leased from Air
borne Carriers, which is not a partv to
the financing proposal as it stands now.
This lease expires next vear. 'Two Super
Constellations  are  leased from  Air-
World Leases, one of the signers, and
one Super Constellation and four spare
engines are leased from  International,
another signer.,

Jackson 1s not a creditor’s representa-
tive in the Seaboard management. As a
management consultant, he is regarded
more as bringing a4 necutral, outside
viecwpoint to the company.

British Shift Jet Noise Emphasis

London—Major switch in emphasis in
Britain's jet engine noise research pro-
gram from jet efflux to intake noise sup-
pression has been made to meet the
growing noise threat during airheld
approaches.

Waork at the National Gas Turbine
Listablishment now is whollv concen-
trated on the suppression of upstream
noise propagation from the compressor
intakes by the use of variable geometry
hubs. -

Various  engmeering  arrangements
currently are being evaluated wherehy
during part-throttle operation the in-
take is choked by the hub, making the
relative velocity of the air soniec with
respect to the blade.

Compressor noise is a function of
blade frequency, so that by creating
sonic How conditions in the compressor,
forward (upstream) noise propagation i
effectivelv inhibited, without increasing
engine speed.

Annoyance Levels

Annovance levels from the compres-
sors during the long. low approaches
under part-throttle conditions of large
jet transports could be as objection-

able as the current takeoff noise which

15 produced by the jet efux, British ex-
perts warned,

Opinion at the Establishment is be-
lieved to hold the view that suppression
of jet efflux noise by current techniques
has been stretched as far as it can go
without tmposing severe flight perform-
ance penalties. Noise reduction on a jet
centers largelv on reducing the relative
velocity of the efflux with respect to the
outside slipstream, the noise being
generated by the shearing of these two
fows. It is whine noise, with the most

obnoxious contribution occurring in the
spectrum around 60,000 eps.
Suppression is consequently effected
by slowing the jet speed or aceelerating
the pod slipstream. A slow jet is the
feature of the fan engines and fast local
shipstream  velocities is the principal
mechanism of most suppressors on ex-
1sting straight jet engines.
Combimation of jet suppression on
a high fan ratio engine could effect a
maximum  noise  reduction of  about
30 db, and no more according to Estab-
lishment mvestigations,  On this basis,
suppressor-cquipped fian engines would
be much quieter than piston engines,

Drag Penalties

But, according to some operators, the
drag penalties of suppressors have been
underestimated and reports suggest that
on the Sud Caravelle direct operating
costs have increased by as much as 5%
by the addition of suppressors.

I“or this reason, suppressor for fan
engines are viewed as unlikely,

T'he Establishment, in an experiment
with 1,600 persons and using refined
techniques, has confirmed the empirical
methods of assessing perceived noise
levels established by Bolt, Beranek, and
Newman in experiments for the Port
of New York Authority, Measurements
hiere agreed within a decibel with those
postalated by the methods and officials
concede that although the distinction
between loudness and  disturbance s
thin, it 1s a valid one. In addition the
[istablishment report notes, the super-
imposition of discrete frequencies to a
random noise for equal sound pressure
level has no effect on apparent loudness
but was judged to be 2 db. more dis-
turbing.
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HOW A

PISTON PIN

THAT

LOOKED LIKE THIS
PROVED

ENGINES ARE
SMARTER THAN
SOME

PEOPLE

An overhauled R-985 engine was heing shop-tested. During the check-out
a new piston pin failed., Damage to the power section was extensive. ..
expensive, too. Rods and pistons were broken. Although the fractured
pin might have looked like a Pratt & Whitney Aircraft original equip-
ment part, the engine soon detected its invisible defect.

The steel in the look-alike pin lacked sufficient hardness, Its specifica-
tion had long since been discarded by Pratt & Whitney Aireraft engineers.
Through continuous research, experiment, redesigning and testing, a
steel better able to cope with extremes in wear and fatigue had been
specified.

Such incidents are not uncommon. They only prove that engines are
smarter than some people. So it makes good sense to depend on Pratt &
Whitney Aircraft original equipment parts. They are dependable, com-
patible and economical —quickly available from the company and its

‘authorized distributors in the United States and Canada.

PRATT & WHITNEY AIRCRAFT £Z

Eazt Harlford, Conneclicut

IAN PRATT & WHITNEY AIRCRAFT CO., LTD.

Longueuil, P.@Q., Canada

SHORTLINES

> Aerolineas Argentinas has taken de-
livery of the sixth and final de Havilland
Comet 4 turbojet airhiner in 1its order.
The Comet 4, powered by four Rolls-
Rovee Avon engines, has been in opera-
tion on the Argentine state airline since
Mav, 1959, on European runs and since
Tune, 1959, in U.S.-South Amecrican
service. The carrier reports a 90% in-
crease in revenues in the first six months
of Comet 4 operation.

» East Coast Flying Service, Inc,, a con-
tract carnier and fixed base operator in
Martinsburg, W. Va,, has received the
largest of three contracts from the Na-
tional Aeromautics and Space Adminis
tration for air service between Langlev
AFB, Va., and Patrick AFB, Fla. East
Coast’s contract 15 for $218,765.16 and
calls for four weckly one-wav trips.
Capitol Airways received a similar con-
tract from NASA for 5160,913.28 and
South East Aircraft Corp. received a
contract for $116,698.

» Federal Aviation Agency has increased
the time between overhaul on the Pratt
& Whitney Aircraft R-2800 piston air-
craft engine from 2,400 hr. to 2,500 hr,
The engine is used on Convair 240s,
340s and 440s, all versions of the Doug-
las DC-6s and Martin 404s.

P Iberia Air Lines of Spain has reduced
its domestic fares bv approximately 15
to 20% bv adjusting the official Inter-
national Air Transport Assn. exchange
rate, which stands at 60 pesetas to 51.

» KLM Royal Dutch Airlines reports
operating revenues for the 12 month
period ending June 30, 1960, of $150.3
million, an increase of 129 over the
previous fiscal year. Net eamings for
the period were $3.9 million, comparad
with $3.5 million for the previous vear.

¥ Linea International Aerea, S. A., has
been recommended for a temporary
forcign air carrier permit bv a Civil
Acronautics Board examiner to operate
air service from Guavaquil and Quito,
Ecuador, to Havana, Cuba, and Miamui,
with flag stop authority at Panama City
and San Andres Island, and from Guaya-
quil and Quito to Bogota and Miami
with flag stop authority at Jamaica.

» Mohawk Airlines has asked for author-
itv to operate a new nonstop route
from Elmira, N. Y., to Washington,
D. C. The route would extend from
Utica/Rome, N, Y., to Washington via
Ithaca, N. Y., and Elmira, eliminating
the change of airlines now required for
passengers flying between Washington
and Utica and Ithaca.
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AIRLINE OBSERVER

» British government is ready to place a detailed design contract with British
manufacturers for the development of a supersonic transport plane but will
seck collaboration with foreign companies in undertaking the project. Min-
istrv of Aviation will select one of the two airframe groups and one of the
two engine groups to pursue the work of design detail. At the present time,
the government is discussing with the four groups fnancial and other
terms under which the project will be developed. Feasibility studies have
included a Mach 2 light alloy project and a Mach 3 stainless stecl aireraft.
Chances are strong that design studies will be concerned with both tvpes
until the program reaches a stage where a firm decision can be reached,

> Soviet airline Aeroflot says it handled 387% more passengers during the
first half of 1960 than in the same period last vear. The carrier says it
exceeded its passenger traffic goal for the six months by 1%. Gain in
number of passengers carried was the largest for any half-year period in
Aeroflot history, although percentage increases are declining. The 38%
gain for the first six months of 1960 compares with a 45.8% increase in
the first quarter of 1960, a 48% gain for the entire year of 1959, 56%
in 1958 and 69% in 1957.

» Resignation of John Brancker as traffic director of International Air Trans-
port Assn. 1s shirnng mdustre-wide attention because of the mmplications
behind the action. The resignation was not voluntary but was requested by
Director General Sir William P. Hildred, who urged the IATA Exccutive
Committee to ask for Brancker's resignation. Brancker holds the strong
support of a wide number of airline officials who feel his abilitv has done
much toward maintaining stabilitv and promoting compromises in contro-

versial rate and fare issues that have plagued the IATA Traffic Conference in
reeent years.

» No-show problem on overseas flights is growing at New York Intemational
Airport because of difhculty in making close connections between widely
scattered terminal buildings at the airport.

» Negotiations between the U, S, and Philippines and Mexico on bilateral
air transport agreements have been resumed. Meanwhile, Douglas is pushing
its DC-8 in the Mexican market with chances strong that an order for
three may be placed shortlv by Aeronaves de Mexico. Mexican market now
stands as largest U.S. foreign travel market, with U.S. tourists spending
more money annually in Mexico than any other countrv. Travelers from
Mexico account for 189 of all U. S, income from foreign visitors, a total
second onlv to receipts from Canadians,

» Federal Burean of Investigation has arrested 25 individuals charged with
false bomb hoaxes since Apr. 1. Approximately 1,000 bomb hoax threats
have been investigated by the FBI since July, 1956, when the Destruction
of Aircraft or Motor Vehicles Statute was approved.

P Delegation of 11 Soviet civil aviation specialists arrived in Washington
last week for a three-week visit of airline and airport facilities in Washington,
New York, Boston and Miami, Tour is under the direction of the Federal
Aviation Agenev. A similar U. S, delegation, headed by FAA Administrator
E. R, Quesada, will visit the Soviet Union for a reciprocal three-week tour
beginning Sept. 19.

# Japan Air Lines will cut passenger rates on domestic routes 109 by early
fall. Carrier will begin Douglas DC-8 turbojet service between Tokyo and
San Francisco Aug. 12 and will gradually move Douglas DC-7s and DC-6Bs
from international routes to domestic operations,

» Northwest Airlines is leasing back the five Douglas DC-7s it traded to
Douglas Aircraft Co. as part pavment on five DC-8s. The leaseback contract
is effective through March. Retirement of nine Northwest Lockheed Elec-
tras for retrofit (AW Aug. 1, p. 37) and increased trafhc projections made
the move necessary.




PROBLEMS ?
ORPROFITS:

Route pattern complexities of typical airlines de-
mand a cargo aircraft with the capability of oper-
ating over both short and long route segments
with excellent economy and earning ability. The
Canadair Forty Four will do this for vou! It com-
bines the air cargo feeder liner with the long range
aircraft to provide a standardized economic fleet
unit The Forty Four will give you profit-making
operations, at current rates, over route segments
as short as 200 miles and as long as 4,000 miles.

This is the type of flexibility that will answer the many
and varied problems confronting airline operators who,
because of the growing demands of shippers, are being
forced to provide a combination of short, medium and
long range air cargo services for the carriage of freight at
attractive and competitive tariffs. In this situation, the
Canadair Forty Four offers excellent economy and earn-
ing ability over the complete range of route structures
that must be provided in the collection and distribution
of air cargo.

Practical applications of this are found in the short route
cargo services that are necessary in the supply and dis-
tribution of goods to or from the terminal pnints of trans-
continental and trans-Atlantic services. This is evident
between the major cities of the Eastern United States and
between the principal points of Europe. These inter-city
runs are essential extensions tothe long haul trunk service,
and with the Forty Four can be handled without a
change of aircraft.

WHATS IN

~ YOUR
mn BARG[]

The need for this system of short, medium or long range
operations will develop through the growing awareness
among businessestablishmentsthatthecarriageofarticles
by air is becoming an essential element in the overall
marketing function. This will open up new markets, new
transportation requirements, new inter- {rlt}FEEI'\"]ﬂ-E'E The
Forty Four, with its flexibility of performance, can carry
-::ﬂrgu ata pruﬁt over the whole distance spectrum —short,

ium and long range, and has the airfield performance
characteristics to get in and out of 859, of the world's
major airports. THESE ARE DECISIVE ADVANTAGES IN
FAVOR OF THE FORTY FOUR.

SOME RUNWAY AND PAYLOAD SPECIFICS ON THE
FORTY FOUR-D4

1. From runways as short as 6,000 feet, can operate with
T09% pavload up to stage distances of 3,000 miles.

2. Can operate from 859 of the world’s major airports,
with due consideration to both runway length and
allowable wheel loading.

3. Will earn an operating profit with load factors as low
as 307.

4. Breakeven load factors in the Forty Four represent
loss loads on larger proposed equipment.

5. Breakeven load factors on larger proposed equipment
represent major profit payloads on the Forty Four.

6. Can operate non-stop on the London-New York route
with an average annual payload of over 55,000 lbs.

CANADAIR umrep, monTrReaL canapian sussioiary of S ENESAAL DYNAMICS
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BELGIAN Red Cross workers, Boy Scouts and police gather in rain to aid refugees in debarking from Sabena DC-6.

Sabena Faces Route Crisis After Airlift

By Cecil Brownlow

Brussels—Sabena Belgian World Air-
lines may face a severe cnsis for the
future above and bevond the substan-
tlal revenue loss stemming from  its
emergency Congo refugee airlift that
drained away aircraft from its most
lucrative markets.

Sabena's attempts to find a solution
to its problem also may mean increased
competition for other carmiers over
routes that already are highlv competi-
tive.

If the present Congo leadership wius
out 1 its determinabion to erase all
traces of Belgian rule. both economic
and military, a vital link in Sabena’s
network will be severed, one that over
the vears has accounted for approxi-
mately 40% of the carrier's annual
revenue.

Before the Congo uprising, the Bel-
gian carrier served a total of 43 caties
and towns within Africa, 57 of them n
its former protectorate, with a network
totaling approximately 51,200 mi. Other
sabena routes linking Brussels and
Africa amounted to another 136,000 m.

Possible irretrievable loss of these
routes, which represent about one third
of the airline’s total route structure, is a
matter of major concern to top Sabena
officials who, at the same bime, must
cope with the dav-to-dav problems of
providing an airlift to the Congo and
maintaining a semblance of commercial
sCTVICE,

These officials hope that somechow,
some way, the Lumumba government
will be replaced bv a pro-Western—
more -importantly, pro-Belgian—regime,
Barring this, they hope that the prov-
ince of Katanga, with its mining inter-
ests and modern jet airport at Elisabeth-
ville, can remain friendly and open.

They are under no illusion, however,
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that either of these aspirations will be
casilv attaimned, If all else fails, Sabena
will turm its efforts to other areas,
notablv the South American market
which already has a history replete with
rate wars and severe Emnlntlhml The
carrier  also pr{}hﬂhh will move to
strengthen its hand in the IFar Eastern
market and within Europe.

Sabena also knows that, should it be
forced from the Congo, there will be
no lack of willing heirs, Possible suc-
cessors include Western carriers  al-
ready operating extensivelv within the
African network as well as politicallv-mo-
tivated Iron Curtain airlines, particularly
Crzechoslovakia Airlines, which appar-
entlv 1s searching for a strong foothold
in the area.

Intensive Effort

Intensive airlift effort bv  Sabena
spanned 20 davs between Iuh Q9 and
Julv 28 when the relative calm in the
Congo and the halt in flow of Belgian
tnmp reinforcements to the area per-
mitted the carrier to put almost all its
aircraft back into commercial service.

Because of the suddenness with
which it came, the shifting patterns
from day to dav and the lack of com-
plete information on flights within the
mterior of the Congo, no comprehen-
sive estimate is vet available on the
financial loss the refugee airhift has, or
will, entail for Sabena and the Belgian
sovernment as a whole.

But there 15 no doubt that it will hf.
staggering. Between Julv 9 and July 2
when Sabena began ‘-Illfi‘lﬂg some of ﬂ'lt.
airlift  planes back into commercial
service, the airline had commtted its
full fleet of ive Boeing 707-320 turbojet
transports and eight Douglas DC-7Cs
plus 12 DC-6 and -6Bs and one DC-4
into the emergency operation (AW July
25, p. 38).

Within the Congo, the carrier also
turned its fleet of four DC-4s, four Con-
vair 440 Metropolitans and 13 DC-3s
and C-47s to the task of shunting refu-
gees from the interior to such major
evacuation points as Leopoldville, Elisa-
bethville and the Belgian military base
of Kamina in the central Congo.

Prior to the airlift, Sabena on the
North Atlantic alone had been schedul-
ing a total of 13 round trips per weck
with its 707s between Brussels and New
York, with two of the flights stopping
at Montreal.

Combined east and westbound pas-
senger load factor for these flights—each
with 18 first-class and 126 economy
seats—had been averaging 65% during
the summer tourist season now in full
SWing.

Considerning only the 11 direct round
trip flights between Brussels and New
".:urL and applving the basic $290
cconomy fare to all 95 seats occupied
during an nulgt_ onc-wiy fight, the
airline lost over $500,000 per uL‘LL 1
potential gross passenger revenue fares
on this route between July 9 and July
372

Over-all, Sabena's five 707s had been
following a schedule of 24 round trips
per week—eight to Leopoldville, with
two wvia Elisabethville and two wvia
Johannesburg, South Africa; three to
Moscow, and the 13 North Atlanhic
flights.

The DC-7Cs, DC-6s5 and 6Bs used
in the airlift were pulled back from
scheduled service within Europe and
to Moscow, Leopoldville and the Near
East, including Cairo, Ankara, Athens
and Teheran.

In addition to the loss of its own
revenues and the burden of the airlift
itself, Sabena has been forced to supple-
ment its efforts by chartering aircraft
from other airlines to aid in the evacua-
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WORLDS LARGEST JET FLEET

Of Boeing 707 Intercontinental Jets and Caravelle Jets!

Aeroflot Begins Helicopter Service at Moscow

Aeroflot has inaugurated scheduled passenger helicopter serv- Moscow, Helicopters make the hop to Central Airport in
ice linking Sheremetyvevo International Airport with Moscow. approximately 12 min., according to ofhicials. Then, passengers
Later service will also be available to and from Vioukove Air- can take a taxi or a subway the remaining 61 mi. into the
port, which now handles domestic flights exclusively. Accord- center of Moscow. Flight is made at 800 ft. altitude. Central
it]g to the announced schedule, Mi-4 hE]iEﬂPlEr_'li EHI'I"_I.‘i'Ilg up .-‘b.irpﬂrl', oldest in Moscow area, features concrete l'r.lnl::]i]lg aprom,
to 11 passengers make 10-12 round trips daily between Frunze restaurant, ticket office, waiting room and information center.
Central Airport in the outskirts of Moscow and Sheremetyevo. Actoflot ofhcials plan commuter type service to nearby commu.
At present, travel time by taxi or bus takes at least an hour nities such as Fryazino, Konakovo and Ruza. Aeroflot bus
and sometimes more from Sheremetyevo to the center of brings passengers to central airport (below).
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WORLDS LARGEST AIRLINE

Connecting 216 Cities, 76 Countries and 5 Continents

AIR:-FRANCE

WORLD'S LARGEST AIRLINE/WORLD'S MOST PERSONAL SERVICE

20

17 BOEING INTERCONTINENTALS...24 CARAVELLES.
World's largest fleet of these two superb jets. They're
the fastest long-range and fastest medium-range jets in
the skies today. And all 41 will be in service by the end
of 1960.

These are not just ordinary jets. Air France Intercon-
tinentals and Caravelles are the most thoroughly tested
jetliners ever used in commercial aviation. They're the
kind of jets you'd expect to find on Air France.

Air France has been flying jets since 1953. That means
seven long years of priceless experience for pilots..
ground crews...technicians. In fact, every Air France
pilot that flies the Atlantic has more than 10,000 hours
of experience. And even these veterans, under Air France's
precise standards, take refresher courses every 3 months:
must pass stiff flight exams every & months. Important
facts to remember when you fly the world's largest air-

line on your next trip abroad,

tion and to fll in major gaps within its
Furopean route structure, which it has
tried to support throughout the Congo
EIMETZENCTY,

Commercial airlines participating in
the evacuation from the Congo have
mceluded Air France: Alitalia; Central
African Airways of Rhodesia; Ethopran
Airlines, KLM Roval Dutch Airlines;
Lufthansa-German Airhines: Sobelair, a
Belgian nonscheduled airling; Swissair;
Trans Mediterrancan Airwavs, a Leba-
nese charter service; Transar, Swedish
charter airline, and Union Acromari-
time de Transport of 'rance.
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A significant portion of the refugee
evacuation program has been taken over
by USAF flving Lockheed C-130 turbo-
prop ’rrmh.p{:rl"s and Douglas C-124s

(AW July 25, p. 37), but by far the
111:1]{31' load has rt:m ined with Sabena.

During the airlift Sabena ferned out
a total of 25,711 passengers, including
15,396 adults, 5,327 children and 1,888
imfants in a total of 209 flights—62 with
T07s, 66 with DC-7Cs, 81 with DC-6
and DC-6Bs. Other carriers, includ-
ing USAV, transported a total of 8,773
refugees from the Congo Republic dur-
ing the period. Sabena aircraft logzed

a total of 6,217 airlift Aight hours.

All Sabena aircraft i the airlift have
been converted to  all-economy con-
hgurabon, with 185 scats htted six-

H]"H‘Lclbl‘ into the 707. Since passengers
are only ]]LFITI]H‘LL] to carry a minimum

of E}hgﬂ'lﬂl aboard and, for a period,
the security of the Congo airports was
almost an unknown flf;tnr the 7075
often took oft with more than 250 per-
sons aboard, children sithing two and
three abreast in the aisles and in closct
spaces, imfants swinging from bassinets
that had been hung from the ceiling.
Highest hgure to date for a single ;IlJ,'
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has been 303-293 passengers and 10
crew members.

On a typical dav, five Sabena 707
flights would leave the Congo along
with seven DC-7C and eight DC-6
flights carrying a total of approximately
2,500 passengers.

In general, both aircraft and crews
were expected to be rugged. A 707
averaged one round-trip flight per day
between Brussels and the Congo, flying
a total distance of 7.738 stat. mi.
in a flving time that ranged between
14.5 and 16 hr. depending upon
weather and winds.

Progressive block maintenance checks
were maintained throughout, but they
were broken into smaller increments.
A 707 due for a check requiring three
hours, for cxample, would be hustled
to the hangar after a Congo flight,
siven the first third of the check, but-
toned up and pulled out to prepare for
another flight to the Congo. On its
return, it would be rolled back agan
for the second hour of its check, inally
finishing it after its third flight from
the Congo.

Flight crews followed the same pat-
tern. Of Sabena’s 280 hxed-wing cap-
tains and first officers, 166 were assigned
to the airhift, and each crew took its
plane from Brussels to the Congo and
returned with it

707 Routing

A 707 crew flew the seven-eight
hour flight to Leopoldville, remained
there for about two hours while the
aircraft was refueled and loaded, and
then climbed back into the cockpit for

the return nonstop flight to Belgium.

IFor crews of the piston-engine air-
craft, the ordeal was greater., The DC-
7C, with intermediate stops for re-
fueling, made it to Leopoldville in
about 14 hr., the DC-6 in approximately
17 hr. After a grueling flight over the
hump of Africa, the crew then was
directed to take off again, picking up
cvacuces at points within the nterior
and ferrying them back again to Leo-
poldville, Elisabethville, Kamina or
other collection points. Then, when its
aircraft was loaded, the crew began the
grind back to Brussels.

Most crews, once back in Belgium,
had at least a two-dav layover before
being called upon again to begin the
long haul back to the Congo. And,
according to Sabena officials, there was
little or no complaining, with the
air crews recognizing the humane as-
pects of their missions and tackling
them head-on.

Schedules for both the airlift and
commercial service were worked out on
a day-to-day basis, depending in the
first mstance upon the number of refu-
gees to be evacuated and their location;
in the second on the number of Sabena
aircraft to be available, the flights with
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the heaviest bookings and, therctore,
priority, and the number of other ai-
lines that could lend support by taking
over specific flights. The schedules often
arc drafted no more than 12 hr, betore
the first flights were to begin on the
following day.

European Service

Mainstay of its European service dur-
ing this period were the hve Con-

vair 440s Sabena has on the continent
plus one DC-4 from its Congo fleet that
happened to be in Brussels for a major
overhaul at the time the crisis began.
Spending the least possible time on the
ground—passengers  were  somehmes
called for one Hight as their 440 taxied
to the ramp to unload another—the air-
craft flew daily to London, Pans, Am-
sterdam, Glasgow, Manchester, Nice
and other points.

[f these aircraft were not available for
a scheduled flight, Sabena looked for an-
other carrier that had either a parallel
fight or an aircraft available in Brussels
long enough for a flight to be maneu-
vered in during the interim.

Almost all European airlines that
touch Brussels, including Aeroflot which
took over one Brussels-Moscow flight,
came to Sabena’s aid at one time or an-
other.

On any particular day, as many as
11 of 30 planned flights may have to
be canceled, with other carriers taking
over many that remain. On a recent
day these airlines helped fill the gap:
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e Olympic Airways took over a flight to

Athens,

e KLM assumed responsibility for a

Barcelona flight.

® British European Airways flew the

three Sabena schedules to London.

e Scandinavian Airlines System took

over on the Amsterdam-Copenhagen

run.

» Alitalia flew to Rome for Sabena.

e Iberia Air Lines of Spain made a flight

to Barcelona and Palma.

® Swissair picked up a Zurich flight.
In all such flights, Sabena had at-

tempted to put one of its own steward-

esses aboard to complement the regular

ciew in an effort to retain at least a

portion of its passenger identity.

Return to Service

With demands for an all-out airlift
at any cost apparently on the decline as
the sitmation quieted in Congo, Sa-
bena officials were hopefully re-intro-
ducing their evacuation aircrait to
scheduled service.

One 707 was pushed back onto the
Brussels-New York route with a sched-
ule of one round trip per day; a second
was to begin ferrving paving passengers
to Leopoldville, carrving out refugees
on its return. DC-7Cs were to begin
revenue flights to Elisabethville via Ath-
ens or Rome, Cairo and Usumbura,
again returning frem the Congo with
refugees, The larger problem, however,
the question of Sabena’s future In
Africa, still remains.

X %

CL-44 Fuselage Section Mounted .in -Wuter Tank

Canadair CL-44 forward fuselage section is monnted in water tank at Montreal, Canada,
for static and fatigue testing, External loads are hydraulically applied to the airframe sec-
tion which is fully instrumented to measure stress levels, loads and deflections. The fuselage
section is cantilevered from central bulkheads to simulate the effect of a wing in flight.
Rear section of 141-ft. tank has a lateral extension to permit motion of CL-44's swing tail.
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Douglas Offers New Caravelle Version

New York—Douglas Aircraft Co,,
which began a U. 5. sales demonstration
tour for the Sud Caravelle jet transport
last week, will offer three versions of the
atrcraft including a new Caravelle VIIL.
Besides the Caravelle VI-R, powered by
the: Rolls-Rovee Avon 5333R  turbojet
with reverser which United Air Lines
has ordered, and the Caravelle VII to
be powered by the General Electric CJ
805-23D aft-fan engine, Douglas will
also offer the airplane powered bv the
Rolls-Rovee RB141-11-A bypass engine,

Latest specifications, issued by Doug-
last Aircraft, show wvirtually identical
performance for the Caravelle VII and
VIII. These versions will be 3 ft. 4
in. longer than the 105 ft. long Cara-
velle VI and will carry 78 passengers
(mixed class) compared with the 72 in
the Caravelle V1. In all-Arst-class con-
hguration the longer airplane will carry
68 passengers as against 64 in the Cara-
velle VI, and 90 all-tourist passengers
compared with 80 in the shorter air-
craft.

Caravelle Speeds, Range

Maximum speed of the Caravelle
VII and VIII of 538 mph. is 8 mph.
fuster than the carlier version. Range
with full passenger load increases from
1.930 mi. in the Caravelle VI to 2,350
mi. Takeoff distance (sea level standard
dav) 1s 6,650 ft. for the Caravelle VI,
6,400 for the Caravelle VII and 6,450
for the Caravelle VIIL landing dis-
tances are 4,800 ft. for the VI and
4,850 ft. for the other two.

Maximum gross weight of the Gen-

eral Electric-powered Caravelle VII
is increased in the latest specifications
to 114,640 Ib. from 110,230 Ib. quoted
carlier (AW May 2, p. 119), and maxi-
mum landing weight nises from 104,720
Ib. to 109,172 1b. The same weights
are specified for the Caravelle VIIIL

Pavload of the VII and VIII is the
same—18,220 lb.—compared with 16.-
860 1b. for the Caravelle V1.

Douglas 15 leasing an airplane bought
bv General Electric and delivered to
GE here last week. This airplane is a
Caravelle III which will be taken to
Edwards AFB, Calif., at the end of
the Douglas sales tour Aug. 26, where
its present Rolls Avon 527 engines will
be replaced at GE's flight test center
with the company’s fan engines. Doug-
las has a $2.1 million contract to deliver
hive pods, stubs and related equipment
for the engine retroft.

GE will use the airplane as a demon-
strator for its engines, as an additional
flight testbed for the engines, and
perhaps eventually for a corporate trans-
port. Three of the five pods will go
to Sud, two for installation on the
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REDESIGNED COCKPIT to go on the Caravelle VI-R and later series will increase visibility.
Mockup of the new nose (above) compared with the present cockpit (below) indicates how
front windshield panels will be lengthened and side panels increased in size and modificd
in shape. Seats are moved forward also a visibility aid. Instrument panel and overhead
layout is reshuffled and communications and navigation control boxes will be brought
down from the overhead and mounted on the pedestal.

e |
g %0 -
‘;_E-‘: . — H d
B A T TH T eR -
£ g ¥ : ¢ Ao
1# D Ly | L FEETRSS |
. ~ o X S e

33



" E R R & A B e g,

l-l-l-l-l-l.l-.-l.l.l-.-l'.I-I"Il-l-lli..-'lIIII

& & d BEEEEE

"
[ 3
.
.
.
.
"
.
E U
.
i
.
.
w
-
LR
.
*
.
*
.
.
.
.
.
;;I'
.

54

. maintenance organization, Pacific Air-

=== |

* BRANCHES
BURBANK 3411 Tulare Ave.
DAKLAND Int’l Kirport
SEATTLE hllnihifl{d
HONOLULL Int'l Airport -

. PAC MEANS QUALITY IN AVIATION
- PRODUCTS—SERVICES—FACILITIES

for Aviation Products i
in the West
its PAC

The West's largest aviation supply and

motive Corporation is the authorized
distributor for leading aircraft paris
and accessories: |

AC Products
Delco-Remy
Marvel Schebler
Pesco Products
Hamilton Standard
- Pratt & Whitney Aircraft

Rolls-Royce
Airborne Accessories
B. F. Goodrich
Exide Batteries
G. E. Bulbs
Meletron Pressure Switches
Holley Carburetor
New York Air Brake

- Sonotone Batteries

Pyrotector Fire Detectors
Westinghouse Air Brake

Winslow Aerofilter

™,

..--"'""-'f g

\ BEGoodrich }

e

PAC stocks B. F. Goodrich aviation
products: Tires, wheels, brakes, fuel
and oil hose, tubing, strip seal, de-
icers, rivnuts, and others.

Insist on B. F. Goodrich products.
it

Bendix Divisions: o
- Filter » Products - 2y
Eclipse-Pioneer = Friez «
Montrose « Pacific «
Pioneer Central » Red Bank *
Scintilla = Utica «
“Scotcheal” Fluorescent Film

These and many other outstanding
.companies, through PAC, offer complete
units, with their replacement parts.
Full stocks always available at PAC, its
branches and associate distributors.

Also; sale, overhaul and complete serv-
ice for aircraft, engines, accessories.

Contact your nearest PAC branch,

PACIFIC AIRMOTIVE
CORPORATION

2940 North Hollywood Way
Burbank, California

Please see B. F. Goodrich Adv. on poge 21.
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GENERAL ELECTRIC will fit its Caravelle ITI with CJ805-23 aft-fan engines later this year,
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using the airplane as a demonstrator and for engine testing.

first Caravelle VII and one for static
test.

The GE Caravelle, with the CJ&05
engines, will not become a Caravelle
VII, for besides retaining the shorter
fusclage it will not have the redesigned
cockpit that will be incorporated begin-
ning with the VI-R version. :

Earlier models still use what 15 ¢s-
sentially a Comet nose, but the new
cockpit, while retaining the aerody-
namic shape of the airplane now, will
have considerably greater visibility. The
front windshield panels will be 1n-
creased in height and the side panels
will be larger, of different shape and
repositioned. Pilots’ seats will be moved
forward as a visibihitv aid.

The instrument panel will be shal-
lower to permit repositioning of the
seats, and the instrument lavout will be
changed. Communications cquipment
will be brought down to the console
from the overhead, which itself will be
cxtensively modified for other equip-
ment, including two rows of warning
lights just above the front windshield.

Douglas pilots were scheduled to
demonstrate the leased airplane to trunk
and loecal service airlines at New York,
Boston, Montreal, Washington, Miami,
Dallas, Kansas City, St. Louis, Chicago,
Tulsa, Minneapolis, Denver, Vancouver,
Seattle, San Francisco and Los Angeles.
United Air Lines maintenance person-
nel will also be introduced to the air-
nlane,

Douglas is promising delivery of the
VI-R version in the fall of 1961 if
cnough orders are received, and the GE
powered version early the following
vear—or possibly even in late 1961.

Federal Aviation Agency has accepted
French certification of the Caravelle
after three changes were made:

e Passenger emergency oxygen system
with automatic pop out feature in case
of cabin depressurization at altitude was
mstalled,

e Cockpit controls for landing gear and
flaps were repositioned, separating them
entirely from the pedestal.

e Flap guide rails and control surface
servos were modified to U. S, standards.

Caravelle Pilot Checks

Federal Aviation Agency is requinng
that test pilots demonstrating General
Electric's new Sud  Aviation Caravelle
twin turbojet transport obtain UL 8. type |
ratings in the aircraft.

When General Electric, in conjunc-
tion with Douglas Aircraft Co., gave
| gronps of mdustry spokesmen familian-
zation flights in the Caravelle in New
York at the beginning of a U.S. sales
tour, FAA inspector-pilots rode along.
After orienting themselves in the air-
craft, the FAA inspectors then sand-
wiched in check rides to give type ratings
to the Douglas pilots who earlier had
qualiied on the Caravelle in France.

To comply with FAA's three-man
minimumn crew requirement for the Cara.
velle, Dovglas also had to fly in a com-
pany-trained flight engineer from Cali-
fornia before staging the demonstration

| fights.

CAB Blames Explosion
For National Accident

Washington—Civil Acronautics Board
has found that detonation of dynamite
m the passenger cabin was the prob-
able cause of a National Airlines DC-
6B crash Jan. 6 near Bolivia, N. €., 1n
which 29 passengers and a crew of five
were killed.

In its accident report, the Board said
that a dvnamite charge was exploded
while the plane was in normal fight
after passing the Carolina Beach “H”
facility south of Wilmington, N. C.
The charge was detonated by means
of a drv cell battery within close prox-
imity of a scat occupied by Mr. Juthan
A. I'rank, the report said.

The Board f:mp!h;lhi?.ﬂd_ however, that
no reference is made “in the report
concerning the placing of the dynamite
aboard the aircraft or of the person
or persons responsible for its detona-
tion.” It said the criminal aspects of
the accident were referred to  the
FBI for handling.
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SONIC VIERATION PROBLEMS ON
DC-8 SOLVED BY BLIND BOLTS

Abaove photo shows portable elactric-hydraulic Power Unit
{3000 psi max....110 v. source’) actuating hand held Gun
to drive 1200 Blind Bolts in each Ejector and Thrust Brake.
Air-Hydraulic Power Units are sofely used in flight romp
areas for repaoirs on fueled aireraft. Hond installation
tools are also avoilable,

U. 5. PATENT 2,672,985 OTHER 1.8,
AMND FOREIGN PATEMTE MFEMNDIMNG

!

CORE BOLT
|
SLEEVE High strength Blind Bolt sizes include
- 5/32 thru 1/2 diameters. Blind Nui
H {Sleeve and Expander only) config-
urations range from 4.40 thru 3/B-24 |
EXPANDER 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 twin 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 coefficient 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.

[l sonie vibration is your fastener problem . consider Blind Bolts.
Write for brochure,
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Pilatre de Rozier and Marquis d’Arlandes (November 21, 1783),
using a Montgolher balloon, were the first to leave the earth
to test man’s physiologic reactions. This experiment was the
forerunner of intensive Space Medicine studies of today.

MEDICINE

There is a relatively narrow zone above the surface of the earth

in which man’s physiologic mechanism can function. Hence the
unrelenting search by Lockheed scientists into many aspects of
Space Medicine.

Engineers already have equipped man with the vehicle for
space travel. Medical researchers now are investigating many factors
incident to the maintenance of space life—to make possible man’s flight
into the depths of space. Placing man in a wholly new environment
requires knowledge far beyond our current grasp of human biology.
Here are some of the problems under investigation: The determination of
man’'s reactions; the necessity of operating in a completely closed
system compatible with man's physiological requirements (oxygen and
carbon dioxide content, food, barometric pressure, humidity and
temperature control); explosive decompression ; psycho-physiological
difficulties of spatial disorientation as a result of weightlessness ; toxicology of
metabolites and propellants; effects of cosmic, solar and nuclear ionizing
radiation and protective shielding and treatment : effects on man’s circulatory
system from accelerative and decelerative G forces: the establishment of a
thermoneutral range for man to exist through preflight, flight and reentry ;
regeneration of water and food.

Exploration into unknown areas such as Space Medicine, provides endless
stimulation to imaginative scientists and creative engineers. Research at Lockheed’s
Missiles and Space Division covers the entire spectrum—{rom pure basic research
to development work, in support of current projects. Space Medicine is but one
phase of Lockheed’s complete systems capability in missiles and satellites. To maintain
this position of leadership calls for an extensive research and development program—
ranging from electrical propulsion research to advanced computer research, design
and development, Typical current projects are: Man in space ; oceanography ; fuel cells;
space station; space navigation; solid state electronics.

Engineers and Scientists: If you are experienced in work related to any of the above
areas, you are invited to write: Research and Development Staff, Dept. H-17A, 962 W, El
Camino Real, Sunnyvale, California. U.S. citizenship or existing Department of Defense
industrial security clearance required,

lﬂﬂkhﬂed/mssuss AND SPACE DIVISION

Systems Manager for the Navy POLARIS FBM; the Air Force AGENA Satellite in the
DISCOVERER, MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA,. CALIFORNIA
CAPE CANAVERAL, FLORIDA» ALAMOGORDO, NEW MEXICO« HAWAII




AVIONICS

Industry Probes Nuclear Pulse Radiation

By Barry Miller

New York—Pulse nuclear rachation
which could temporarily disable avion-
ics controls in a weapon svstem and
thus ;Eﬂpardlm the success of the
weapon's mission is becoming the sub-
ject of serious military and industry con-

cern.
The extremely brief, but very high in-

tensity pulses of radiation that occur
lﬂllllﬁdlﬂl'ﬂl}-' following a nuclear explo-
sion can produce disrupting transients
or erratic operation of avionic equip-
ment at distances from the detonabion
point that were once considered to be

safe for equipment.

Dosage MNegligible

Although the total radiation dosage
of high intensity pulses 1s negligible,
and is of magnitude less than that which

would permanently destroy cquipment,
it can produce malfunctions in manv

circuits, The cquipment may sihse-

quently recover from the temporary dis-
turbances, but in certain types of cir-
cuits and equipments the transients can
be harmful, For example, a pulse of
radiation might scramble the memory of
a computer in a missile guidance sys-
tem or may prematurely trigger a deci-
sion circnit which would throw the
guidance system off. Or the malfunc-
tions m:ght temporarily  block radio
transmissions from a satellite or a space
vehicle. FExcessive transients produced
bv radiation pulses conceivablv could
permanently destroy some cireuits.
Previously, heat and blast were re-
garded as the nuclear explosion’s chief
threats to avionic equipment. For the
equipment to be permanently disabled
or destroved by cumulative radiation
dosages, 1t would have to be located
within the destructive radius of blast
and heat effects. More recently there
has been gruwinﬂg awareness that tran-
sient radiation eftects can effectively ex-
tend the destructive range of the ex-
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ALTITUDE dependence of susceptibility of avionic components to nuclear radiation is
shown in this graph. Distances from nuclear explosions at which equipment may be
harmed by heat or peak gamma radiation dose rate increase in space. Pulse radiation
appears as the principal cause of damage in space; the principal cause of damage in air
for low-yield explosions only. Reason for increase in hazardous runge of dose rates in
space is the absence of air which absorbs gamma rays. Chart was prepared at GE.
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plosion for microseconds in time
through paralytic effects on key equip-
ments.

In space the problem becomes par-
ticularly acute in the absence of air
which might otherwise absorb a goodly
amount of radiation. Hence, an avionic
equipment situated about 100 mi. from
a one megaton explosion in space—well
bevond the reach of thermal damage—
would be subject to gamma radiation
rates up to 10° roentgens/sec., sufhcient
to produce severe transients in avionic
components and circuits, according to
a recent report by W. R. Langdon of
General Electric Co.'s General Engi-
neering Laboratory in Schenectady. For
an identical detonation in air, the equip-
ment would have to be within two miles
of the explosion to experience the same

critical radiation rate.

Equipment Failures

Specific examples where radiation rate
imduced transient effects might cause
cquipment failures at lengthy distances
from an explosion are cited by Lang-
don and John R. Crittenden of
GE’s Tube Department, Owensboro,
Kv. These include:

e Salvo firing of air defense missiles
with nuclear warheads. If the first mis-
sile warhead detonates well out in space,
radiation pulses could disable controls
on other missiles, thercby causing suc-
ceeding missiles to malfunction. Tran-
sient effects could then prevent missiles

from being fired in close salvos.
e Nuclear explosions near aircraft. A

high-speed aircraft flving outside the

destructive range of a nuclear explosion
might experience a loss of control from

which recovery could be difficult. Or

the control servos of an aircraft which
fires short range missiles with nuclear
warheads might malfunction because of
a pulse induced transient.

Temporary malfunctions produced by
nuclear pulses extend the kill probability
of a nuclear weapon fired hv an enemy
m space. Nuclear pulse effects also
might be a critical factor in Project
Orion type nuclear rocket propulsion

schemes.

Two accompanying charts, prepared
bv Crittenden on the basis of the
Langdon report, illustrate how pulse
radiation cffects, or peak dose rates, cf-
fectively increase the destructive range
of a one megaton nuclear explosion m
space. Crittenden chose the upper
or conservative estimate of the thresh-
olds of susceptibility for various com-
ponents to nuclear explosion effects.

AVIATION WEEK, August 8, 1960

Major weapon svstemm suppliers—such
as Boeing Airplane Co., a prime con-
tractor on the Minuteman ICBM and
the Bomarc air defense missile—are
studving these pulse nuclear radiation
effects on aviomic components and sys-
tems. The radiation work of Boeing's
Aero-Space Division dates back to 1956,
according to Dr. Glenn L. Keister, Dur.
ing its frst three vears, the Boeing
group’s primary concern was with per-
manent damage to components like
transistors, but last vear the main em-
phasis shifted to transient radiation cf-
fects. Motivation for the company’s
interest, Dr. Keister indicates, is to be
able to design cquipment which will
function m a nuclear weapon environ-
ment.

Bocing's work 1s funded by company-
5]}{:115{”“1 rescarch, Air Force weapon
svstem contract work and A Force re-
search contracts. Among the govern-
ment agencies known to be supporting
stucdies of transient. as well as perma-
nent, rachation cftects are the "n\'rig'[ll
Air Development Division, Air Foree
Spectal Weapons Center, Armv Ord-
nance Corps, Armyv Signal Corps, Dia-
mond Ordnance Fuoze Laboratory, Navy
Burcau of Weapons and the Atomic
Energy Commission. Companies con-
ducting expcimental work and/or
studving pulse radiation effects besides
Boeing and General Electric include
Hughes Aircraft, Convair and General
Atomic divisions of General Dynamics
Corp., Lockheed Aircraft, International
Business Machines, Fdgerton, Germes-
hausen & Grier., Inc.. Sandria Corp.,

| Radiation Hazards
Estimated thresholds of susceptibility

of avionic devices to energy released in
a nuclear explosion, according to W. R.
Langdon, General Electric Co., are as
follows:

® Peak Dose Rate=10" to 107 roentgens/
sec.  Severe transients may be produced
in avionic components and circuits at
these dose rates; consequently, circuits
should be designed allowing suffhicient
tolerances for transient radiation effects.
¢ Integrated Daosage—10" to 107 roent-
gens. Some material can  withstand
greater total dosages, but others—like
teflon, cellulose and some elastomers—
may experience property changes in the
indicated range.

® [ntegrated Thermal Flux=100 cal-
orics/em.” This value will ignite most
combustible materials, damage dark or
rongh stone and tile, but might not
damage brightly polished metals or other
non-combustible materials.

® Peak Overpressure in Air=3 to 5> psi.
These pressures would destroy  parked
aircraft, wreck wooden frame buildings,
only moderately damage medium steel
industrial buildings.
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QUALITATIVE measure of damage to avionic equipment from energies released by a
one megaton nuclear explosion in space is shown versus distance from the detonation.
Dotted horizontal line is conservative estimate of the thresholds at which avionic com-
ponents may malfunction. From the intersection of this threshold line with slanted energy
bars, peak gamma radiation dose rate (for a 0.1 microsce. pulse) can be seen to be
suficient to produce transients in avionic components at distances bevond 100 mi. from
the explosion. Equipment must be within 4 mi. to suffer permmnent damage from
integrated gamma radiation, within 18 mi. for total neutron dosages to harm transistors.
Integrated gamma radiation l.'l.J:ITIiIg{' can be seen to be academic as heat wounld destroy
the equipment within 17 mi. Chart was prepared at General Electric Co.

and the Radio Corporation of America.

Estimates for total funding of these
programs for Fiscal 1961 range upward
from 52 million. Many of the programs
are understood to be one and two man
cfforts, although several are considerably
larger, Boeing's, for instance, presently
imvolves 27 people.

Radiation Categories

Radiation effects are generally divided
mto two categories. These are perma-
nent damage, which persists undimin-
ished for long periods after radiation
ceases, and transient effects, which dis-
appear quickly after initial exposure to
radiation, according to |. D). Maxev of
Space Technology Laboratories (for-
merly with the Radiation Research
Group of IBM's Militarv Products -
vision).

Permanent damage is caused by dis-
placement and/or rearrangement of
atoms or groups of atoms in a material
while transient effects occur due to
electronic excitation without atomic dis-
placement. Usually, permanent damage

depends on the total, or integrated,
radiation dose received and is commonly
called the dose effect. Transient effects
on the other hand may depend on the
dose per pulse, Maxey says, or on radia-
tion dose rate, and are frequencly re-
ferred to as rate cffects. Permanent cf-
fects have been far more extensively
studied than transient cffects.

It 15 difhcult to ind consensus among
people working in this field as to the
severity of rate effects, the precise levels
at which components, materials and
circuits are E[Iﬁ-ﬂ,'}l’lhl{ to transient mal-
functions, or even in some cases whether
specific components experience tempo-
rary blackout or perturbations in be-
havior, the precise nature of these per-
turbations, how long thev last, cte.

One of the factors which makes it
difiicult for those working in this ficld
to come to grips with the problem and
to work out solutions is the relative lack
of good statistical data on the behavior
of components subjected to pulse radia-
tion., This results from the dificulty of
making accurate measurements of so in-
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Volscan juggles 24 aircraft with AMP Programming

Reliable is the word for Volscan. Designed and built by Avco's Crosley Division to handle a tough job, it juggles up to 24
aircraft at the same time—6 inbound and 18 outbound. It's big, complex and completely trustworthy. It was this need
for reliability that led Crosley engineers to call out the AMP Universal Patchcord Programming System. Used in the
Syscom Schedule Correlation Unit AMP Programming shunts such vital data as range, azimuth, slope, level out and no
passing zones into the computer. There's a host of unusual features in our Programming Systems that were needed on
the Volscan—features that can help you, too, make better, safer equipment: universal, or shielded construction, positive
wiping action between pins and springs, almost unlimited versatility and uniform electrical characteristics to meet the most
exacting requirements. Our Patchcord Programming Catalog tells the whole story. Send today.
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tense and brief a pulse, varations in
measurement techniques and the inabil-
ity to precisely simulate this effect in
test facilities, even on reactors designed
to produce pulses of radiation.

Many pulse experiments are con-
ducted on the Godiva reactor at Los
Alamos. Godiva produces a pulse, sim-
tlar to the positive alternation of a sine
wave—about 80 microsec. wide at its
} heights. The peak gamma dose rate
15 about 10" roentgens/sec., neutron
dose rate 1s 10" neutrons/(cm.-sec.).
Integrated neutron value is 10 or 10"
neutrons/cm.” The integrated effects
are not sufficient to cause permanent
damage to anything other than low
speed transistors. Rise time character
istic of the Godiva pulse prevents
Godiva from being a realistic simula-
tion of a weapon environment, at least
one critic of these experiments savs.

A reactor which the military believes
more suitably meets its needs for simu-

i - ot i ; 4
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Major Microwave Installation Nears Completion

lation of a weapon environment would |

have the following characteristics: neu-
tron rates—=10" to 10" neutrons/(cm.™
sec.); total neutron dosage—10" to 10"
neutrons/em.®; gamma rates—100 roent-
gens/sec. to 10® roentgens: integrated
gamma dosage—=10"" to 10° roentgens;
pulse duration—1 microsec. to 100 milli-
sec. for meutrons and 107 sec. to 10
millisec. for gamma ravs.

Prompt gamma rays (gamma ravs
that accompany the hssion process and
are released at hssion) are the compo-
nent of pulse radiation most apt to
cause malfunction of avionic circuits,
Neutrons interact with bomb materials
and the atmosphere, and their speed is
slowed, Langdon points ont. The nen-
tron pulse 15 wider (milhseconds rather
than fractional microsecond as with
gammi ravs) and more delaved in time.
The neutron intensities and their effects
are small at the time of peak gamma in-
tensities,  Gamma rays appear to he

- - J'-: - I. - .I"'
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Microwave relay station at Santa Cruz Island, Calif., being completed by Collins Radio’s
Texas Division, serves Pacific Missile Range. Station has 33 microwave transmitters and 33
microwave receivers. This microwave relay connects with range headquarters at Pt. Mugu,
31 mi., San Nicolas Island, 53 mi., and with a repeater station at Pt. Arguello, 69 mi.
Repeater at Pt. Arguello connects with operations building there which is 41.6 mi. away.
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Quick
Turnaround

for instrument repair

and overhaul

Honeywell's Aero Division
now offers a competent, ver-
satile service in the field of
instrument repair and over-
haul. This service is handled
in Honeywell Aero's separate
Repair and Overhaul facilicy
and 1s available to commercial
as well as milicary organiza-
vons. Mosrt I]EII:L'WGIIE fea-
ture is the cmnnmica? and
juick turnaround of repaired

evices. Close control
throughour the repair cycle
results in consistent meet-
ing of scheduled deliveries.
Skilled personnel are well
qualified to repair and over-
haul even the most complex
of missile guidance systems.

Aero Diavision services all
mnkes of devices in the fol-
lowing categories:

Electronic Devices
Mechanical Devices
Pressure Devices
Hydraulic Devices
Nonfloated Gyros
Floated Gyros

For free brochure with com-
plete details, write: Minne-
:Fﬂlis-Hﬂneywell. Aero Divi-
sion, P. O. Box 330, 2600
Ridgway Road, Minneapolis
40, Minnesora,

Honeywell

M| Miltany Podicts- Gpoug
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Meetings on Effects
Of Pulse Radiation

The following reports or mectings
& ' devoted to pulse radiation effects are
| scheduled during the next fve weeks:
® “"How Radiation from a Nuclear Ex-

\ - plosion May Affect Electronic Equip-

| ment,” a report by W. R. Langdon,
General Clectric Co., Aung. 11, Pacific

General Meeting of the American In.

stitute  of Electrical Engineers, San

Diego, Calif.
® “The Effective Range of a Nuclear
! Fxplosion for Electronic Equipment,” a

PREC!S'ON TRANSDUCERS F{:}R report by John R. Crittenden, General

Electrie, Aug. 26, Western  Electronic

IN STRUMENTATIGN AND CONTROL SYSTEMS Show and Convention (WESCOMN), Los

Angeles.
The G, L. COLLINS CORPORATION ® “Faillure of Digital Computers in the
invites your inquiries regarding our proven Environment of an Atomic Explosion,”
space age capabilities in the displacement "‘___,”T”*'{ h};[“"‘ _Emd'-f:f' :{?:E.(&
transducer field. We currently suppl b il R e il e
rans ; Y E PP'Y @ “Transient Effects of Nuclear Radia.
transducers for the following vehicles tion on Typical Electronic Subsystems,”
as well as various ground support and a report by John W, Clark and T. D,
I"ILI'C-]'ECII' Prufnf&rpeg_ Hanscome, ”11_5_:1![‘.5 Aircraft Co., "'L!.Ig

26, WESCON.
® Sccond Air Foree Pulse Radiation
Effects Conference (classifiecd mecting),

| Sept. 1315, Albuquerque B oylvania Gold Brand Tubes
responsible for most transient effects ” he‘p high“perfﬂrmaﬂﬁe a”Brﬂﬂ

Our transducers are canaiafenﬂy although at least one researcher feels

selected through competitive bidding for they T"_"-’._hL L_qu”_”;‘ r.'“_'“'I"“_”_“t"I.':" |
saveral redtons. amona therm — ['ransient gﬁ::r:t:a induced 1n COmpo- 10 aJ
. 9 nents are believed to be due to 1omiza- |

* They meet or exceed specifications in all tion produced by the gamma pulse.

FEEPE':*S- Ium'f.:}hnt_l hh{fm_tts | ch:].rg.r:_ calrlru.;‘r':i.'j =
thereby increasing conductivity. This

y TI:'E"." Pm"f'de the smallest F"ﬂck“ge consistent means large currents are created. The
with requirements. magnitude of the change in conductivity | aJth
* They are inherently reliable regardless of is a function of dose rate.
environment An optimistic view of the transient :
: iin : radiation problem is expressed by Wil-  Sylvania Gold Brand Tubes give added reliabilitv |
¥ The? are competitively priced. liam Bohan, who heads a 10-man Air 5z R R S Rive ot rEImhl]It]’ to
I'orce sponsored effort in pulse radia- communications and avigation l.'!'flllll'.llI'I'lE'l‘ltth']p aircraft
The G. L. COLLINS CORPORATION has b BN i Osnenn. Ny follow an unerring path from take-off to touchdaown.
+hE’ {HCT"'}? -E'l!"ld F'.Erﬁ'ﬂnnE] dEE+h +'ﬂ pFD\FI'dE Three years ago, when the 1:_-;}1'[]]':;]“1;'5 1!"!-'Thﬁl:frl You need I'Ephlffﬂmﬂﬂt tubes for your EIEEt!’ﬂﬂiﬂ
ccmplete engineering, production and work bégan, Bohan says, he believed the | equipment, gain the reliability of Gold Brand Tubes.
+E5'H|"|g 'I:Dr bn.-l-h deyﬂlﬂpmen{'uf nnd Prudu{:f’inn effects of .i.] Godiva ["']'i'l.. E._'Ti'-,'if['lﬂrl'lt.‘.llt Gold -E'!'iiII:[I t}’]}EF- like GH-EE:'IL .':'-h:'il'}'.i-l‘.ll!_.ﬂﬂl ]'_'IE.‘I'ItEIdE,
contracts. Contact our Sales Depurfmﬂﬂ‘l' posed n'.h.;atit_ﬂll ;H-:rLL!L'mL: w]lm.'h WeTe llt'ar and GB-5814A, medium-mu double triode, are proven
. - ‘ . AUTovnRiaic Nuw, HOWeYEr, e under severe environmental tests—450g ¢ 65°C ay
for application information and complete 2oest’t Kelleye that & Bredkthionsh & nme ests—450g and 165°C. They

are subjected to exhaustive tests for earlv-hour fatigue,
long life, stability, electrical characteristics and heater-cyeling capabilities.
Replace with Gold Brand Tubes—your best assurance of reliability.

Eﬂ+ﬂ|ﬂg ot our prnduc’r lines. required to design equipment to func-
tion through this environment.

The IBM group has conducted exper-

iments at Godiva four times a vear for | Call your Sylvania Industrial Tube Distributor for prompt service. Ask for

G L c O L L I N S c 0 R P two-day Ite_-s.t periods over the ]}:t"ﬁt 'rh_rr;n the informative “Gold Brand Reliable Tubes" hrochure. Or, write Electronic

u o = years. Normally, the company obtains  Tubes Division, Sylvania Electric Products Inc, Dept. 108 1100 Main St.
about 10 channels of information on a2 Buffalo, New York. ;
Godiva run. Heavy demands on the

2820 East Hullett Street, Long Beach 5, California Godiva facility prevent its extensive use
by any single organization. Signal Corps

Call cur Sales Department, toll free, from the following areas: personnel, for example, point out that
: thousands of hours of preparation pre-

\hicago Long Beoch — MEtcalf 0-3121 cede 10 hours of reactor work everv six

fD:ﬂI[rum':u; ENterprise 4210 Mpls. - St. Paul —ZEnith 6210 months C:}
= . L o Ry CONIEAL

Boi ?ﬁ:“‘;:rkcuf”mp"w b Several groups frequently run tests Sussidiry of GENERAL TELEPHONE & ELECTRONICS &

Detroit — ENterprise 7510 San Diego — ZEnith 2-0032

Los Angeles — MEvada 6-9504 Seattle — ZEnith 6210 AVIATION WEEK, August B, 1940
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. Flight Propulsion N EWS

A report about progress in research and

products from the Flight Propulsion Divi-
sion of the General Electric Company

RB-66 modified to accommodate General Electric CJ-805-23C, has been fly-
ing since February, 1960. Aircraft recently completed cross-country tour.

Aft-fan Powered RB-66
Tours United States

EDWARDS AFB, Calif.— General
Electric’s turbofan-powered flight test
Douglas RB-66 took off from here re-
cently on a cross-country tour which
gave aviation observers their first op-
portunity to see and hear General Elec-
tric aft-fan engines in action.

The tour was a continuation of
flight tests begun in February, 1960,
when two General Electric aft-fan
engines powered the modified RB-66
in this country’s first all-turbofan flight
with American-made engines. The air-
craft has demonstrated outstanding
performance in subsequent tests.

During the tour, observers were able
to study the aft-fan engine at close
range. The design couples the aft fan
with G.E.'s proven basic gas generator
to provide up to 40 per cent more take-
off thrust and an improvement in spe-
cific fuel consumption of up to 15 per
cent over straight turbojet engines.

Following a non-stop cross-country
flight, the RB-66 made its first stop
at Farmingdale Airport, Long Island.
Elapsed flight time of five hours 20
minutes included 30 minutes holding,
let down through 20,000 feet of clouds
to a 1500 foot ceiling, and three low-
level flybys.

From Farmingdale, the RB-66 flew
to Andrews AFEBE in Washington, D. C.
where government officials watched the
aircraft’s performance at low altitude.
Later, they had a close look at the C]J-
805-23 engines with nacelle doors open.

At Wright-Patterson AFB the aft-fan
powered test plane underwent close
scrutiny by Air Force officials. Most of
the comments concerned the short
takeoff run and over-all low noise level
of the aft-fan engines. Decibel readings

taken on the field further verified the
intrinsically good noise level character-
istics of the aft-fan design.

The test program also provided a
demonstration of General Electric's
40-kva hydraulic constant-speed drive
with aft-fan engines. The system pro-
vides constant input speed for the ship’s
G-E a-c electrical generators. The two
units aboard the RB-66 are the units
which completed General Electric's
earlier turbojet flight test program. The
same accessory package is used aboard
the Convair 880 and 990.

Aft-fan engines like those presently
powering the RB-66 are scheduled to
fly this fall on the Convair 990 Coro-
nado and early next year aboard Gen-
eral Electric's Caravelle VII. Other
members of G.E.'s growmng aft-fan
engine family now being considered by
the aviation industry for military and
commercial applications are the 4000
pound thrust-class CF700 and the
22,000 pound thrust-class MF239, This
engine and other military versions of
the aft-fan engine benefit from a 90
per cent reduction of infra-red radia-
tion over straight turbojets.

Following a final stop at Wichita,
Kansas, the RB-66 returned home to
Edwards AFB, Califormia, to continue
an exhaustive test program.

For additional detatls on General Elec-
tric's aft-fan flight test program, check
GED-4117 and 4192. Information on
constani-speed drive systems i1s avail-
able in GEA-6890, on the CF700 in
GED-3986,and on the MF239 in GED-
5005, For information on aft fan IR
radiation check GED-5006. See coupon.

Strategic Air Command
Records Triple Launch of

GAM-72 “'Quail”’ Decoy Missile

EGLIN AFB—A Strategic Air Com-
mand bomber has recorded a triple
launch of three McDonnell GAM-72
“Quail” decoy missiles into free flight
over the Eglin Gulf Test Range off the
west coast of Florida.

This triple launch marked the first
time a SAC crew has launched more
than one “Quail” at the same time.

The diversionary missile, powered by
a General Electric J85 jet engine, 15
designed for release in “coveys” of
this kind in order to penetrate and
confuse enemy air defenses,

The airborne decoys are mounted
on special racks in the bomb bay of
the eight-jet B-52G. Small fins remain
folded around the body of the “Quail”
until it is moved into launching posi-

J85 powered GAM-72 *'Quail" diversion-
ary missile simulates B-52 on enemy
radar screens.

tion. This space-saving feature makes
room for the decoys without interfer-
ing with other weapons carried by the
SAC aircraft.

After launching, the missiles fly in
different directions but at the same
speed as the big SAC bomber—more
than 650 mph.

Each “Quail” in free flight produces
a “blip” on enemy radar screens like
that of the mother aircraft. The enemy,
confronted by a series of diverging
blips, is faced with the problem of de-
termining which is the real bomber.

Slightly more than 10 feet long, the
“*Quail” uses ingenious electronic equip-
ment to simulate the massive B-52G
on radar screens.

When testing is complete, SAC
B-52G's will be equipped with several
GAM-72 “Quail” as well as two power-
ful GAM-77 "Hound Dog" air-to-

surface missiles.

For additional information on the J85's
adaptability to missile and other appli-
cations, check GED-4095, See coupon.

Caravelle VIl Powerplant
Test Program Under Way

TOULOUSE, France—Aircraft #42, the
General Electric Caravelle, has been
completed at Sud Aviation’s Toulouse
plant. Scheduled for mid-summer deliv-
ery, the ship will become the first aft-fan
CJ-805-23C powered Caravelle VIL

Meanwhile, around the world, -23
testing is under way at an accelerated
pace. Here is a brief summary of tests
under way or already completed.

At Toulouse, wind-tunnel tests of an
18 percent nacelle scale model and of a
six percent Caravelle VII scale model
have demonstrated excellent low-speed
aerodynamic characteristics of the air-
craft, nacelles, and thrust reversers.

At Amsterdam, the Netherlands, high-
speed wind-tunnel testing has demon-
strated excellent characteristics using
an eight percent nacelle scale model
and a four percent scale aircraft model.

At Santa Monica, California, Douglas
Aircraft is mating a Caravelle VII
nacelle mock-up to a -23C mock-up
delivered ahead of schedule. Work to
date has confirmed ease of installation.

At Edwards Air Force Base, Cali-
fornia, General Electric has completed
tests using a 25 percent nacelle scale
model mounted on a pylon under the
wing of a fight test XF4D. Aero-
dynamic characteristics of the nacelle
are excellent.

At Cincinnati, Ohio, static load test-
ing of a -23C has demonstrated the
engines capability to support the Cara-
velle VII nacelle. Thrust reverser con-
figuration has been successfully tested
using a 1/12th scale aircraft, nacelle,
and thrust reverser model. At General
Electric's Peebles, Ohio, facility, con-
tinuing test-cell runs are demonstrating
-23C and thrust reverser performance.

For additional Caravelle VII informa-
tion, check GED-4176 Caravelle bro-

chure. See coupon.

Scale-model thrust reverser tests using
1/12 scale meodel of the -23C installa-
tion on the Caravelle have confirmed

design configuration.

Diverted J85 thrust will power the Bell X-14 this year in a NASA test program.

General Electric’s Small Engines
Proving Versatile Power Source for
VTOL Development

MOFFET AFB, Calif—A variety of
vertical takeoff and landing aircraft are
now in development with versatile Gen-
eral Electric small gas turbine engines
as the power source.

A lift-fan concept is being evaluated
at Moffet Air Force Base, where a dry
J85/lift-fan combination is undergoing
wind-tunnel testing. JB5-powered hft
fans hold promise for a broad range of
VTOL configurations with the capa-
bility of taking off straight up, flying
forward at high speeds, and hovering.

In another program, diverted thrust
from a J85 turbojet will power the Bell
X-14, which NASA is using to test the
feasibility of advanced propulsion and
control techniques for VTOL and other
future aircraft. X-14 flight testing is
programmed for later this year.

General Electric's T58 turboshaft
engine is the powerplant for two ex-
perimental VTOL aircraft which are
scheduled to fly this year. Kaman’s K-16
combines semi-tilt wing, deflector flaps,
and cyclic-pitch propellers. The Fair-
child M224 attains VTOL capability
from deflected slipstream on the wing's
trailing edge.

G.E. is also developing the T64
turboprop/turboshaft engine. Designed
to operate continuously from 45 de-
grees below to 110 degrees above the
horizontal, the T64 is especially suited
for tilt-wing VTOL applications.

For additional information on the J85,
check GED-4095. Check GED-3985 for
T58 information, SAE-110A for T64

details. See coupon.

ENGINEERS—If flight propulsion engi-
neering interests you, write to:

R. Marmaroli, Dept. 712

Professional Placement Center

570 Lexington Avenue

MNMew York, New York

FOR MORE DETAILED INFORMATION on
these and other developments in General
Electric products, contact your nearest
G.E. Flight Propulsion Division represent-
ative or indicate below the brochures
you would like to receive.

General Electric Company
Section A206-13
Schenectady 5, N. Y.

GED-4117 and 4192 "“Progress Reporis”
GEA-A890, "Constant-Speed Drives”
GED-3984, "CF700-1 Turbofan"
GED-5005, "MF23%C Aft Turbofan Power’
GED-5006, "Aft Fan IR Rodiation”
GED-4095, "JBS Turbojet”

GED-4176, “Caravelle VII"

SAE-110A "General Electric Té4"
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30% IN VOLUME KLIXON 7280

1/2” IN DEPTH Trip Free, Push Pull,
10 GRAMS PER UNIT | 5-35 amp. circuit breaker

Besides the inherent advantages of smaller size i.e., more breakers for additional
circuit protection, less bussing area, greater cockpit area, the Klixon 7280 saves
weight, thus permitting greater pay load. In addition, because it is a thermal type
breaker, nuisance tripping from shock and vibration is reduced. Send for more facts.

“~TEXAS INSTRUMENTS

INCORPORATED

METALS & CONTROLS DIVISION
L 2808 FOREST STREET . ATTLEBORO, MASS.

SPENCER PRODUCTS

spencer Products: Klixon®® Inherent Overheat Mofor Protectors = Motor Starting Relays  » Thermostats Precizion Switches #  (ircoit Break:
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simultaneously and it i1s possible, Bohan
savs, for other equipment to interfere
with test results of a particular group.

The IBM group has made observa-
tions on the tollowing aviomic compo-
nenks:
® Transistors—Leakage current 1., 15
found to increase with increasing radia-
tion rates, reaching 100 microamperes.
The 1., tends to follow the shape and
time span of Godiva's 107 rotentgens/
sec. pulse. Some decrease in transient
gan (1 —a) was found. Newer, higher
frequency, thin base transistors, Bohan
and other researchers seem to agree, ap-
pear to be far less susceptible to pulse
cftects than earlier transistors, especially
power transistors.

& Capacitors—These appear to be the
next most senously affected compo-
nents, Radiation Hux causes charge
tormations 1 the capacitor which ap-
pears to be discharging during irradia-
hion, Lhe capacitor discharge current
can be predicted if the radiation pulse
shape is known, The rate of discharge

MR F U R T AL

Microwave Antenna
Tower

Microwave untenna tower, alongside new
Federal Aviation Agency long-range cn route
radar near Cleveland, transmits radar infor-
mation to trafhic control center and permits
remote control of unattended radar stations.
Installation 15 one of more than 340 buill
and installed by Collins Radio for FAA,
under contracts totaling nearly $20 million,
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PIONEERING IS OUR BUSINESS...

BENDIX OXYGEN SYSTEMS
CHOSEN BY GERMAN AIR MINISTRY
FOR F-104 SUPER STARFIGHTER

—

LIQUID OXYGEN SYSTEM

Bendix Type 279041 5-liter Liquid Oxygen Converter with
economy circwit and removable copacitance-type gaging
probe. (For those F-104G"s built in Germany: Type 29312
uantity Indicator shows available liquid supply, and FR-2
Build-up ond Ven! Valve vents converter for filling oper-
ation and seals circuit for system pressure build-up). FR-11
Gruick-disconnect Filler Valve is vsed for fost, zero-leakoge,
converter filling.

GASEOUS OXYGEN SYSTEM

Bendix Type 2894 lighted panel Automatic Diluter Demand
Pressure Breathing Oaygen Reguloctor provides goseous
breathing oxygen o! predelermined pressure and Aow.
Regulator provides pressure suit copability when used
with Type GU-38 Anti-G Valve {monufactured by Aviation
Electric, Ltd.,, o Bendix subsidiary, Montreal, Quebec,
Canada). "G"-wit sepply manuvally controlled by FR-&1
Shul-off valve, Pre-flight check of "G"-wil portion of
systen aoccomplished with Type GU-22 Press-to-test Valve.

EMERGENCY OXYGEN SYSTEM

Components of the ajection seat which supply the pilot with
oxygen in the event of a high-olfitude boilovt are Type
QPARO0 Emergency Regulator, Type OP4850 Reducer
Release, and Type OP4BP0 Quick-disconnact (mode under
Bendix license by Mormalair Lid., Yeovil, England].

Bendix Type 1650 Rate of Climb Indicator, Tyvpe 3419 Acceler-
ometer, and Tvpe 9115 Fuel Flow Transmitter have also been
selected for use on the Lockheed F-1040G. Specializing in Flight
Instrumentation and Airborne Oxygen Systems for more than a
quarter eentury, Bendix providez a wide range of military, com-
mercial and private aircraft egquipment. Oxygen systems and
equipment in the high-performance aireraft meet the latest MIL
Specifications. For complete information write:

Pioneer-Central Division

HICKORY GROVE ROAD
DAVENRPORT, IDWA

Waost Coant Sales and Service, Burbank, Cahlif.
Bendix Internotional Division—205 E. 42nd 5r, Mew York, M. Y,
Aviation Electric, Lid,, Montreal, Quebet, Conoda

rmno’jl/

CORPORATION
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One element for control
of all three axes

Free from gyroscopic
cross-coupling

Bearingless support
using electric fields

FREE REACTION SPHERE FOR PRECISION
now incorporated in system tests

A single reaction sphere—electrically suspended—is
the Bendix free wheel concept for space vehicle
attitude control. Conceived to use the space environ-
ment to advantage, the free wheel concept eliminates
the reliability problems of conventional reaction
wheel bearings. Three stator windings placed in
orthogonal planes are energized to generate control
torques around any axis of the rotor (and any axis
of the space vehicle by reaction).

Free from bearing vibration and gyroscopic cross-
coupling, the free wheel provides a unique capability

Bendix Systems Division

ANM ARBOR, MICHIGAN

for precision attitude econtrol of orbiting seientific and
military observatories.

This project iz part of the over-all Bendix space-
systems development program which includes satellite
communiecation, satellite navigation, radiation-
resistant electronies, magnetohydrodynamies, plasma
shoek tubes, and infrared reconnaissance.

Opportunities are open to better engineers and
scientists interested in participating in advanced
space programs in an ideal scientific elimate. Write
today for complete information.

CONTROL ELECTRONICS i ]
NITROGEN STDH&G_E_ ¢ ik '

EDLﬂ' GAS HEEETH]H JET
7 r.Jl|"=' fﬂ.‘i-.

-rfj\l
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STABILIZATION IN SPACE

|

|

| The Bendix stabilization system uses cold pas reaction jets for
I initial orientation, and a free reaction sphere for fine control.
| Reaction jets each provide 15 pounds of thrust: 5-inch reaction
| sphere provides torque resolution of 1 part in 10,000, Reaction
[ elements, control computer, and reference sensors are mounted on
| a rigid satellite structure which is floated on a frictionless air pad
: to provide three [IE‘EI‘E‘ELE of freedom. A solar or stellar source is
| moved around the satellite to test tracking accuracy and response.
| Eatelhj:e structure balance may be adjusted within one-millionth
f of an inch and moments of inertia matched to vehicle design.

| - This attitude control system is being developed to provide
| reliable stabilization to an accuracy of one-tenth second of are for
| more than a year of continuous operating life in space.

|
|

Bendix Systems Division [ -39

AMM ARBOR, MICHIGAM

CONPFOERNAET IO N
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of capacitors is slower than the Godiva
pulse, and becomes longer for large val-
ned capacitors.

e Vacuum diodes—Leakage is observed
with pulsing when the tube is back
biased. Inftormation on the magnitude
of the leakage is scanty and the effects
of air ionization and other phenomena
are not yet separated.

® Triodes, (including ceramic triodes)
and pentodes—Tubes appear to perform
well throughout the radiation bursts
although there is some slight shift in
d.c. levels.

e Resistors—No increases were observed
in the values of carbon composition re-
sistors (this 1s in contradiction to Signal
Corps work where such changes were
observed). Changes were observed in
the shunt resistance paths around re-
sistors observed 1n air. Resistors in pot-
ting compounds are believed to expen-
ence some change in values,

® Ouartz cry stals— Changes probably due
to ionization paths were noted in the
magnitude of the output of a 167-ke.
E.'I‘_‘n':'-.l".'ll whercas the frequency was un-
aftected within a measurement error
of 3%,

Circuits Tested

A number of circuits were tested by
the IBM group during its program. Im
tiallv, transistorized multivibrators, em-
ploving cither germanium or silicon
transistors, expenienced complete chaos
when subjected to Godiva bursts, Rede-
signed  circuits using 1., compensation
and high frequency transistors operated
satisfactorily, indicating the importance
of design techniques in overcoming
transient effects. A pulse test of a flip
flop slated for the ?\Iixmlmuml ICBM
and cmploving 2N705 transistors was
operated at a 50-ke, rate and found to
be free of transients, according to
Bocing.

Transient radiation effects may limit
the usefulness of some components such
as semiconductor microcircuitry, infra-
red sensors and photo tubes, according
to Bocing's Glenn Keister. Ultimately,
he savs, u:luw'n I.'ur.‘{hmquu-. similar to
those used in minimizing permanent
damage mav ease this, Hpu:m]h with
the avail ibility of more information on
transient raduabion effects.

Lessening Radiation Effects

The effect of the transient pulse on
a particular component or system de-
pends on its design and function. Scien-
tists working in the field suggest the
following to minimize or '-.n:h_s.h:';] rate
cffects of radiation and thereby reduce

the amount of heavy shielding required
for avionic equipment:

o Use radiation resistant components,
whenever possible, designed to reject
large noise pulses,

® Use radiation resistant materials, par-
ticularly inorganics, which appear to

69
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THE BIG "EAR"—The world's largest radio telescope is
being built at the U.S. Naval Radio Research Station in
Sugar Grove, West Virginia. It will tower to the height of a
60-story building. The movable reflector, directed by an
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inertial-guidance system, is 600 feet in diameter and
more than seven acres in area. The 10-foot thick reflector,
with a potential range of billions of light years, will be built
by the Columbus Division of North American Awviation.
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Strange sounds fill the heavens...sounds
that can help us chart the universe for man’s
conquest of Space. To capture these sounds,
the U.S. Navy is sponsoring one of the most
imaginative projects man has ever conceived. It
is a giant radio telescope that will listen to stars
billions of miles away...beyond the reach of
even the most powerful optical telescopes.

Though of gargantuan proportions, this cos-
mic listening device is a fine precision instru-
ment. The “ear,” a massive yet lightweight
aluminum dish antenna, is being built by the

SCC

Columbus Division of North American Avia-
tion —one of the most complete systems-creat-
ing centers in the world.

The Columbus Division, with its advanced
research and development facilities, has devel-
oped new techniques for the construction of
high-performance, low-cost antennas and com-
plete radio telescope systems. These precision
instruments will aid military and research
organizations in detection, tracking, surveil-
lance, and radio-astronomy...and contribute
vitally to America’s assault on Space.

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC.

Coalumbus, Ohio




The Sanborn “650" is the first complete multi-channel high-speed
optical recording system with medium gain general purpose amplifi-
cation for each channel. Either the 8-channel amplifier or the recorder
may be used separately. Together they provide a max. sensitivity of
2.4 mufin and a frequency response of DC to 5000 cps (within 3 db at
4 In peak-to-peak) in a multi-channel “direct writing'’ system.,

MODEL 658-2400 GEMERAL PURPOSE AMPLIFIER., Here is the first sensitive
multi-channel amplifier designed specifically for use with high frequency
optical galvanometers — those in the Sanborn *650"" and any similar
recorder. The single chassis has 8 separate channels, each one com-
plete from floating and guarded signal input to galvanometer output.
They include front-end modulator and input transformer., medium
gain carrier amplifier, demodulator, filter and driver amplifier. An
internal pre-emphasis circuit increases galvanometer frequency range
from 2000 cps to 5000 ¢ps in the “650" recorder. The all transistorized
circuitry is mounted on easily serviced printed plug-in cards. The
Amplifier chassis has an output transfer chassis on the rear which
simplifies coupling to optical recorders of other manufacturers.
External damping resistors are easily added when required.

Specifications: Sensitivity: 7.2 ma/mv input, max. . . . Attenuation:
X2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000 . . . Common Mode Per-
formance: tolerance — 500 volts max; rejection — 140 db for DC . .,
Input Resistance: 100,000 ohms all ranges floating and guarded,

MODEL 650 1- TO 24-CHAMMEL OPTICAL RECORDER. The Model 650 Re-
corder provides high frequency direct writing recording, flexible
housing and wide application possibilities. It may be used separately
with from 1 to 24 plug-in type galvanometers of various natural
frequencies, When used with the 658-3400 Amplifier, the recorder is
equipped with eight 2000 cps galvanometers — extended to 5000 Cps
by the amplifier pre-emphasis circuit — for wide range, high speed,
wide deflection recording. The recorder has nine electrically con-
trolled (local or remote) chart speeds, beam interrupters for trace
identification, timing lines at 0.01 or 0.1 sec intervals; amplitude
lines with manual washout from 4, X4, 3 or all of the record: full
chart width deflection for each trace and trace overlap.
Specifications: Input Sensitivity: 17.5 mafinch (with 2000 cps
galvanometers) . . . Chart Speeds: 0.25, 0.5, 1.0, 2.5, 5.0, 10, 25, 50
and 100 inches/second . . . Dimensions: 19" wide by 17" by 164"
deep ... WEightl approx. 120 lbs. (Data subject to change without notice)

2000 cps Optical Recorder

=d Nnew
0 to 2000 cps
direct writing
system

SANBORN "“650' SERIES

Complete data is available from Sanborn
Sales-Engineering Representatives located in
principal cities throughout the United States,
Canada and foreign countries.

ST

S ANBORN
CONVIPANY

INDUSTRIAL DIVISION
1753 Wyman Street Waltham 54, Mass.
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have better recovervy charactenstics than
organic matenals.

e Use analog rather than digital circuits
wherever possible, or emplov sclf-check-
ing circuits in digital system.

e Use low-impedance circuits to reduce
amount of pulse-induced conductivity
and thereby minimize the effects on cir-
cnit performance.

e Design circnit to minimize the cfect
of pulse radiation.

The Signal Corps indicates that it
plans to incorporate requirements for
reducing radiation vulnerability m ats
tube and transistor developments as
soon as sufficient rchable data on rate
effects becomes available.

The Signal Corps’ own program on
rate cffects at the Army Signal Research
and Development Laboratory is divided
mto two cflorts—one devoted to passive,
the other to active components. The
passive component investigation, di-
rected by Dr. Eberhard Both, centers
on resistors, capacitors and diodes. The
group’s main interest, according to Dr.
Both, is to ind components that will
live through pulse radiation environ-
ments without exceeding their normal
tolerances.

Tests Outlined

Warious tests have been run at Godiva
with the following results:
e Resistors—Several  one-megohm  de-
posited carbon resistors recently tested
averaged a maximum change of 10 to
20% from original value between 0.01
and 0.5 millisec. after the pulse. The re-
sistors returned to their original value
in 2 millisec. A sample of 100,000-0hm
carbon composition resistors experienced
an average maximum change of 10%
from original value 0.2 to 0.3 millisec.
after exposure, and then recovered to
within 2.5% of original value m one
millisec.
e Silicon Diodes—I'orward voltage drop
changed 20 to 30% at 0.15 millisec. to
U.25 millisec. after fring of the pulse
and recovered to within 15% of onginal
villue 1 one milhisee. Reverse current,
normally less than one microampere,
went to 100 microamp. at 0.2 millisec.
after the pulse, and recovered to within
10 microamp. within 1 millisec.
o Silenium  diodes—Forward  voltage
drop experienced a maximum change of
G% at 0.2 millisec., then recovered to
— 3% at 2 millisec. Reverse current
jumped to 20 to 300 microamp. 0.4
millisec. after the pulse and recovered
to 15 to 250 microamp. in 2 millisec.

New studies will attempt to deter-
mine how microelectronic circuits, such
as flip-flops, fare under pulse radiation
and how microminmature component
vulnerability compares with that of
larger components.

There is a need, Dr, Both savs, for
a general cataloging of all parts evalu-
ated under pulse conditions so that the

AVIATION WEEK, August 8, 19460

avionic circuit designers can select from
available components those which are
least susceptible to pulse radiation.

A group head by Lounis Kaplan has
been running tests of tubes and semi-
conductors on both pulse and steady-
state reactors. Kaplan savs that recent
tests indicate that there may not be any
theoretical difference between rate and
dose effects as rate cffects were observed
by his group on steady-state reactors.

Tubes were subjected to 10" neuw-
trons/cm.” dose in a steadvy-state reactor
which was then shut down for 15 to 20
min. When the reactor was turned
on, the tubes were again operating nor-

mally, suggesting that the damage had
annealed out. Permanent effects are re-
garded as irreversible,

Edgerton, Germeshausen and Grer,
Inc.,, Boston, 1s assisting the Signal
Corps in providing instrumentation for
the simulation tests. The company has
measured response of a number of semi-
conductors and tubes under pulse radia-
tion and has designed and constructed
instruments for this work. Chatham
Electronics, also under Signal Corps
contract, is investigating the effects of
radiation on boro-silicate glass and will
recommend possible radiation resistant
substitutes.

Military '
Division '
CESSNA

| MILITARY
FLEET

“DID YOU SAY

ALL-MECHANICAL?"

ON TOUR WITH CESSNA’S NEW
MINIMUM-MAINTENANCE HELICOPTER: CH-IC

Time: Midway in CH-IC cross-country demonstration tour. Place: High above military
air base in Southwest, The pilot, demonstrating and explaining the CH-IC's high
stability, was suddenly interrupted. *Did you say all-mechanical?” He did, and that is
the wonder of this uncommon new aircraft: Free from the complexities and uncer-
tainties that charactenze traditional electronic stabilization systems, the CH-1C delivers
stability with economy-of-maintenance and dependability until now unknown in
helicopter history.

= w-._'.-"-_".—'
"E.‘.F._-."-_ e ?%_
L e i - L] ...

73



SENSORS

DOPPLERS

Astro doppler
Passive doppler
Active doppler

STAR TRACKER —

OPTICS

Star trackers
Auto sextants
Horizon scanner

INERTIAL PLATFORMS

Floated rate gyros
Accelerometers

TODAYS
DEMONSTRAIED
ACHIEVEMENTS

SHAPE
TOMORROW

MICROWAVE

INFRARED

GENERAL PRECISION, INC.

Experience and demonstrated achievement with sensine techniques and devices is one way
to judge those who aid you in the fulfillment of your projeet requirements. General
Precision’s Divisions provide sensors for Subroc, Polaris, Atlas and Talos; optical devices,
star trackers, automatic sextants and self-contained doppler radar systems to many major
military projects. m Bringing tomorrow in view are General Precision’s engineers working
on advanced sensor developments. Cryogenic inertial platforms, nuelear gyroscopes, wide
angle sextants, discriminating star trackers, optical masers, infrared systems and passive
doppler systems. These projects with their technological advancements will help shape
tomorrow. m General Precision’s Divisions . . . GPL, Kearfott, Librascope and Link . . .
represent the combined capabilities of over 15,000 qualified personnel, oceupying over
9 million square feet of laboratory and production facilities. Write for the Facilities and
(iapabilities Brochure. Learn how General Preeision can help you solve your most chal-
lenging system design and development problems. GENERAL PRECISION, ING., 92 Gold Street,
New York 38, N.Y. Affiliates and Licensees in Canada, France, Italy, Japan, U.K.,W. Germany.
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DUAL localizer antennas for STAN 7/8 ILS consist of hmm:'lstd: arrays of mdl:hand dipoles 50 ft. apart (left). Glide path unit is at right.

ImprovedILS System Operatmg at London

RADIATION PATTERNS of STAN 7/8 clearance array, course array and glide path array.
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By John Tunstall

London—Dual azimuth antenna ar-
ray, fully transistorized circuitry and
constant impedance mechanical modu-
lation are claimed to have significantly
improved the rehabihity, ‘if.liﬂlh and
accuracy in a new instrument Tamlmg
system inaugurated at London Airport
last month.

Named STAN 7/8, the system has
been adopted by the Ministry of Avia-
tion for most of the major civil air-
fields in Britain following 12 months’
evaluation of prototype equipment at
Hurn Airport.

Other STAN 7/8 equipments are cur-
rently being installed at Brussels and
Zurich.

The system has been evolved by
Standard Telephones and Cables, Ltd.,
from a military mobile equipment de-
veloped by the STC parent company
in the United States for USAF in 1957,
The ground installation, which is fully
duplicated, includes automatic and con-
tinuous fail-safe monitoring equipment,
remote control, independent setting up
controls and on-load test facilities for
standby equipment. Cost of a com-
plete installation is approximately
$105,000.

Directional accuracy of the narrow
localizer beam has been mised to one
and a half minutes of arc giving plus
and minus five feet definition of th{.
runway center at touchdown. These
accuracies, rtecorded by monitoring
equipment at Hurn, have not vet been

AVIATION WEEK, August 8, 1960

confhrmod from the air but if they are
established the svstem could erllLL
the leader cables currently needed to
provide azimuth information during the
inal approach and flare in the Brtish
blind landing svstem.

Antenna Arrays

Composite radiation pattern of four
localizer signal zones 1s generated by
two independent antenna arrays which
rachate two modulated carnier frequen-
cics 9.5 ke, apart, cach modulated with
Q0 ¢ps. and i-:[ll cps.

One of the antennas provides a highly
defined, narrow approach beam 10 deg,
cither side of the runway center and
cxtending to 25 mi. at 2,000 ft. and
75 mi, at 10,000 ft. The twin modu-
lations on this carrier frequency form
lobes one cither side of the runway
and provide a five degrec m'::rl:lp sector.
Keeping the directional beam narrow
reduces the ground illuminations which
previously caused beam deviations due
to ground reflections combining out of
phase.

A smaller antenna arrav provides the
other pair of signal zones n the form
of symmetrical kidnev-shaped lobes ex-
tending outside the 20-deg. sector of
the directional lobes,

Besides  providing  omni-directional
mavigiational mformation and a back
course facilitv, the kidnev lobes effec-

tivelv  suppress  secondary  lobes  re-
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ILS indications in an aircraft using the
STAN 7/8 system are shown above.
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GCA Unit on Turntable Speeds Runway Shifts
Navy has mounted ground controlled approach equipment on turntable at Naval Air

Station, Dallas, and Marine Corps Air Station, Beaufort, which shifts runways in 3 min.,
compared with 20-30 min. when equipment had to be moved to another hardstand.
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