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high Visicorder recording speeds PROVE
the reliability of missile switches...
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When you use switches in missiles—to
switch instrumentation, for AC and DC power
and destruct circuits, or to transfer guidance
and control from one stage to another—yvou
want absolute reliability.

In these tests the Kinetics Corporation of
Solana Beach, California, proves that their
switches perform to specification. The Model
1012 Visicorder was chosen for these tests be-
cause its high record speed (160" /'second ) pro-
vides high trace resolution to show switching
intervals exactly. High record speed is vital
in these tests to tell whether the switches are
in step, overlapping, or out-of-step. The Visi-
corder record shows total transfer time, motor
current, the break point, open eircuit dura-
tion, and make point of each contact, and the

Call vour nearest Honevwell office for a
demonstration of the 5 different Visicorder models, signal circuit transfer.
and for details about signal-conditioning
equipment for recording systems. Or write for
Catalogs HC 906C, 1012, 1108, 1406, or 1508.
Minneapolis-Honevwell, Heiland Division,
5200 East Evans Avenue, Denver 22, Colorado

The 1012 Visicorder Oscillograph, shown
in use in the Kinetics lab, presents continuous,
instantaneous and permanent records of the
complete operating cycle of the switches, The
high-speed oscillograph record is visual proof
to customers that Kinetics switches are timed
properly to operate reliably in sequence In
their vital missile-control functions.

Telephone: SK 6-3681, Area Code 303,

Honeywell
H Tt we Cotinl

CAPABILITY is spelled
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Aerospace components—even those with the highest order of
reliability—must be backed by an organization capable of
providing all the requirements of a complete service program.

At Eastern Air Lines Miami base Howard Crothers of Vickers checks
installation of DC 8-B pump at service test unit with L. Nuchols,
foreman, and J. Schoettle, lead mechanic.

Proposed modification of units for
improved service and reduced main-
tenance is discussed with EAL en-
gineers Manly and Young.

Fast service to customers on
overhauled units is insured by
large stocks of rotating group
assemblies.

DETROIT 32, MICHIGAN
TORRANCE, CALIFORNIA

Proper overhaul and parts inspection
instructions are observed by A. Wei-
gand, general foreman of accessory
overhaul for Eastern Air Lines.

VIEI{ERS offers the skills, experience and/
or material for all seven essential service
areas: 1. field service; 2. product improve-
ment: 3. technical publications; 4. spare
parts; 5. repair and overhaul; 6. training for
customers and Vickers personnel; and 7.

product support tools and test equipment.

Availability of skills and services in depth
15 the heart of the Vickers program. For ex-
ample — technical representatives not only
provide the unmatched skills and experience
needed to assist military and civilian main-
tenance personnel but also gather performance
and statistical information for improvement
In existing products or for new designs.

Highly skilled, broadly experienced tech-
nical representatives like Howard Crothers, a
19-year Vickers service veteran, are available
wherever needed throughout the free world.
Equally important. they can draw on the
talents of a large, experienced organization
when specialized skills are needed. More de-
tails on the many facets of Vickers service
are available in Bulletins 6000-A and A-52209,
Write, wire or call today for your copies.

AERO HYDRAULICS DIVISION

divrsion of
SPERRY RAND
CORPORATION

PROGRAMMED POWER IN: FLUID TRANSFER
POWER TRANSMISSION*ENERGY CONVERSION



SILICONE NEWS from Dow Corning

New rubbery adhesive seals out
moisture, dust, contaminants

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

Silastic RTV 731 flows out smoothly, clings to most materials, won’t sag
or slump when applied to vertical surfaces. It quickly sets-up on exposure

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

Seals made of Silastic RTV 731 show no
loss of either adhesion or flexibility when

exposed to low pressure steam, moisture,
high humidity or corrosive atmospheres at
temperatures ranging from — 100 to 500 F,
This sealant offers solutions to all types
of sealing and bonding problems. Wher-
ever your blueprints call for sealing, it will
pay you to look into Silastic RTV 73l.

AVIATION CALENDAR

Oct. 23-24—]oint Meeting, Canadian Aero-
nantical Institute/Institute of the Aero-
space Scicnces, Ottawa, Canada.

Oct. 23.24=International Airline  Naviga-
tors Council, European Regional Meeting,
Pars, Irance.

Oct. 23-25=FEast Coast Conference on Acero-
space and Navigational Electromics, In
stitute of Radio Engincers, Lord Balti.
more Hotel, Baltimore, Md.

Oct. 23.27=17th Annual General Meeting,
International Air Transport Assn., Sydney,

Oct. 23-Nov. 3=William Tell 1961, USAF
Interceptor Weapons Meet, Tyndall AFB,
I"la. Host: Air Defense Command.

Oct. 24-26—=Air Trafhe Conference, Air
Transport Assn., Marmott Twin Hridgﬁ
Motor Hotel, Washington, 12, C.

Oct. 24-26—Intermational Symposium  on
Aecro-Space  Nuclear Propulsion, IRE,
Riviera Hotel, Las Vegas, Nev.

Oct. 24-26—Air Transport Assn.’s Engieer-
ing and Maintenance {}pfnmra Mecting,
Americana Hotel, Miami Beach, Fla,

Oct. 25-27—Annunal Convention, Sonth-
castern Airport Managers” Assn., Penn
Hotel, Monroe, La.

Oct, 25-27=Joint Electromics Division-
Pacific Coast Regional Meeting, Amen-
can Ceramic Socicty, Jack Tar Hotel, San
Francisco, Calif,

Oct. 26-27—Quarterly Regional Meeting,
Assn, of Local Transport Airlines, Sahara
Hotel, Las Viegas, Nev,

Oct. 26-27=Third Annual Symposinm  on
High-Speed 'Testing, Hotel Somersct,

(Continued on page 6)

AVIATION WEEK and Space Technology

siE
L}
|

October 16, 1961 _.@-_
Vol 75, Mo, 16 % o

flq,ll"‘

Publizhed weeklily with an additionnal 1ssue in December hy
Metiraw-Hill Publishing Company, Jamies H, Moliraw
{1840-104%), Founder. See panel below for directions
""""H'"Imf subscription or change of address.  EXecu.
tive, Edilorial, Circuiation and Adverfising Ofices: Me.
Graw- Hill Building, 330 Wost 42nd Street, New York 36,
N. ¥. Printed at Alhany, N. Y. OFFICERS 0OF TIHE
PFUBRLICATIONS DIVISION: Nelson Lo Bond, President
Shelton Fisher, Wallace F. Traendly, Sendor Vice FProsi-
denes: Jobn It Celiabam, Viee President and Editorial
Directior; Joseph H. Allem, Vies Presidesit and IDHrector
of Advertising Sales; A, IL. Venezian, Viee President and
Circtilation Coordinator; Daniel F. Crowley, Viee 1"redl-
ieng and Controller. OFFICERS OF THE CORIMHLEA-
TION: Donsld ©, MeGraw, President; Hugh 1. RKelly,
Harry L. Waddell, Execative Viee Presidentz: L. Kelth
Coodrich, Executive Vice President and Tressurer] John
J. Cooke, Viee President and Secretary,

Avallable only by paid sibscription. Publisher pe-erves
the right to refuse non-qualifled su'h!-t'rltplm-n:i Subserip-
tinns i Aviatlon Week solicited only from persons whao
bave o commercial or professional interest in aviatlon,
intluding missiles and space techno Mosition and
company connection musa b indicat on  subseriptlon
orders forwarded to address shown in box below,

Single coples 75¢. Subseription rates—United States
and possessions, 37 one year. Canads, 585 one year. Al
oiher colntries, $80 ohie YeLr,

Oir primary alm is to provide subscribers with & use-
ful and wvaluahle publication. Your comments and sue-
prstions for improvement are chcourage] and will be most
weltonie, The publisher. opon written regoest, agrees (n
refund (he part of the subsoription price applying o the
retnatning unfilled portion of the subseriptlon—if servige
is unsatisfactory,

Seoond class -u.p:n paid st Albany 1, N. Y. Prinied
in T. B, A. glstered o U, S, Patent Offce,
I"Enp:l-rilht 19461 h'r H:Hrlw Hill Publishing Co., Ine,

rights reserved. Cahla Address: “"MeGraw-Hill
‘-H'- York.” Publications combined with AVIATION
WEEK amd BPACE TECHANOLOGY are AVIATION,
AVIATION NEWE, AIR TRANSIMIET. AERDNAT-
TICAL ENQINEERING and AIRCRAPT JOURNALL Al
ﬁ:rglll- t% these names are reserved by MeGraw-Hill Tub-

shing o

Write for “Greater Versatility with Silastic RTV."

Address Dept. 1422, Dow Corning Corporation,
Midland, Frhr:hlgun*

w Dow Corning

Subseribers: Send correspondinee and change of
sildidress to Fulfillment Mannger, Avintion Weiek, T
West 420 Street, New York 36, N, Y. Subweribers
shonled notify Fullillment Manager poomptly of any
rhange of adidress, gving old as well es new address,
including postal zone number. Enclose recent mildress
fabel if possible, Allow one month for change to be-
I come effective,

Postmaster: Please send form 3579 ta Fulfliment Man.
ager, Aviation Week and Space Technology, 3130 Wast

d2nd Stroet, New York 36, M. Y

a new input for

MARKET PREDICTION

How often have you forecast your company's future on the basis of incom-

plete information ? Estimates of the existing market, arbitrary definitions on
its composition ; guesses on your share, someone else’s thinking on its trends.

Your ability to forecast is dependent upon the accuracy and completeness
of the facts you start with. As in most jobs, you do the best work when you
have the right tools—and a tool necessary for precise forecasting is full
information on your current market. “You can't predict the future when

you're standing in quicksand.”

DEFENSE MARKET MEASURES
is a quarterly statistical analysis that
defines and measures today's missile,
electronic, weapon and aircraft mar-
kets,. DEFENSE MARKET MEAGS-
URES shows you for each of 180 sys-
tem product categories: How many
dollars are going into each of the sys-
tem product markets, Which govern-
ment agencies are making the awards.
What kind of business it is. Which
companies are receiving the business
in specified system areas. Which com-
panies are preferred by certain gov-
ernment agencies. How current book-
ings comparg to last year's. Changes
in the type of business. What growth
systems are developing for the future.

Now, for the first time, the facts are
available to give you:

DOLLAR SIZE of your market

SHARE youn are capturing

POSITION of your competition
POTENTIAL MARKET for your capa-
bilities

SOURCES of government awards
TRENDS of system finding, agency ex-
penditures, markel composition

How is this done? We divide the en-

tire defense market into 180 system
and product categories. Our national

intelligence-gathering network sup-
plies information on the awards going
to each category in both the prime
and subcontract markets, This de-
tailed award information is an input
for a data processing facility that con-
structs and analyzes the separate sys-
tem markets.

Every quarter, you receive a bound
book of vital market statistics. This
is not another market survey; it is &
precise statistical picture of your mar-
ket, correlated by data processing to
insure accuracy and to present the
information in a meaningful form for
yvour use, Some of the categories that
are measured: long distance radio
navigation transmission systems,
basic research in solid state physics,
missile liquid rocket propulsion sys-
tems—plus 177 others.

Why is DEFENSE MAREKET
MEASURES important? It is market
intelligence that reduces vour risk in
the decision-making process—that ef-
fects your firm's competitive position.
DEFENSE MARKET MEASURES is
accurate as data processing tech-
nigques can guarantee, comprehensive
as time and effort can make it, and
precisely objective, It is an important
new input for your market predictions.

CLIP AND MAIL THIS COUFPON FOR FULL INFORMATION.

FRUST & SU LL'VAN |Nﬂ., Dept, 90, 170 Broadway, New York 38, N.Y.
Please send me full information on the DEFENSE MARKET

MEASURES.
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New Kidde 5000 ps1
pneumatic system

features mobility,
precision regulation!

From the laboratories of Walter Kidde & Company, Inc., comes this
mobile pneumatic system which delivers 4 efm of clean, dry air at
pressures up to 5000 psi. Completely portable and easy to maneuver,
the system features two highly accurate regulators: one for pres-
sure ranges of 0-200 psi; the other for pressures up to 5000 psi. All
controls and gauges have been placed at the optimum level for acces-
sibility and ease of handling. Light in weight, the system measures
22" by 49" by 32", and is available powered with either electrie or
hydraulic motors or gasoline engine.

Used for aircraft and missile ground-support equipment and
for laboratory applications, systems of this type can supply high and
low-pressure air in ambient temperatures varying from —40 degrees
to +120 degrees F. For more information, write Kidde today.

Kidde Aero-Space Division

Walter Kidde & Company, Inc., 1018 Main St., Belleville 9, New Jersey

Gales-Engineering Offices: Atlanta » Bostun = Dayton = Huntingten (N ¥) « St Louls « San Diego « Seattles Van Nuys (Czl) « Washington (D)
Waller Kigde-Pacific, Yan Huys, Californla « Walter Kidde & Company of Canada Lid., Montreal, Toronio, Yancouver

AVIATION CALENDAR

(Continued from page 5)

Boston, Mass. Sponsor: Plas-Tech Equip-
ment Corp,

Oct. 26-28—Electron Devices Meeting, In-
stitute of Radio Engineers, Sheraton-Park
Hotel, Washington, D. C,

Oct. 29-31—International Symposium  on
Phutm‘]:litlclh' [linois Institute of Tech-
nology, Chicago, Ill.

Oct. 30-31—Acro/Space Fluid Power Con-
ference, Pick-Fort Shelby Hotel, Detroit,
Mich. Sponsor: Acro Hydraulics Division
of Vickers, Inc.

Oct. 30-Nov. 1—=Annual Meeting. Air Traffic
Control Assn., Deaoville Hotel, Miami
Beach, Fla,

Oct. 30-Nov. 1=Technical Symposium on
Acrothermoelasticity,  Biltmore  Hotel,
Davton, Ohio, Sponsor: Aeronautical Svs-
tems Division, Air Force Systems Com-
mand.

Oct. 31-Nov. 2—Fall Mecting, Radio Tech-
nical Commussion for Aeronautics, Wash-
ington Hotel, Washington, D.C.

Nov. 1-3=First International Congress on
Experimental Mechanics, Society for Ex-
perimental  Stress Analysis, Hotel New
Yorker, New York, N, Y.

Nov. 1-3—"Issues and Chzl.]]r_'ngu:-i of Air
'|~mn:-;1:|-:}r’fﬂtiun” svmposium, Hartford,
Conn, Sponsor: Connecticut General Life
Insurance Co.

Nov, b-8—5pecial Technical Conference on
Non-Linear Magnetics, Institute of Radio
Engineers, Statler Hilton Hotel, Los
Angeles, Calif,

Nov. 6-9=196]1 Conference and AtomPFair,
Atomiue Industrial Forum and American
Nuclear Society, Conrad Hilton Haotel,
Chicago, Tl

Nov. 7-9-Scventh Conference, Radio Inter-
ference Reduction and Electronic Com-
patibility, Armour Rescarch Foundation,
[llinois Institute of Technology, Chicago,
[,

Nov. 9-10=Iifth Annual Display, Aerospace

Electrical Society of San Dicgo, Balboa
Park, San Dicgo, Calif,

Nov. 9. ]ﬂ-l]th National Conference, Aar-
craft and Missiles Dhvision, American
socicty for Quality Control, Ambassador
Haotel, Los Angeles, Calif

Nov., 13-14=Electncally Exploded Wire
Conference, Kenmore Hotel, Boston,
\ass. Sponsor: Thermal Radiation Lab-
oratory, Geophysics Research Directorate,
Al Cunlm:!m Research Laboratories.

SOV, H—"‘-anmulm on Electronic Svstems
Rehabihity, Inshitute of Radio FI.WHILLH
Kansas City, Mo.

Nov. 14-16—Northeast Electronics Research
and Engineering  Meeting,  Institute of
Radio Engmecrs, Commaonwealth Armory
and Somerset Hotel, Boston, Mass.

Nov. 19-24=Mledical and Biological Prob-
lems in Space Flight Conference, Nassan,
Bahamas.

Nov. 28-30—38th Mecting, Aviation Distrib-
utors and Manufacturers Assn., Jung IHo-
tel, New Orleans, La,

™ov. 30-Dec. 1=12th National Conference,
Institute of Radio Engincers’ Professional
Group on Vehicular Commumcations,
Radison Hotel, Minneapolis, Minn.

Deec, 5-T=Annual Convenhon, National Awvi-
ation Trades Assn., Statler Hilton Hotel,

Washington, D. C.
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Only Ampex AR-300/FR-700
systems make all these
wideband recording
techniques practical

and routine

It takes 4 mc response to fully encompass all
the above applications. Increasing tape speed
past static heads would demand 1,300 ips and
record only 3 minutes, using massive 19" reels

.. but Ampex puts a full hour on standard
1022 " reels, by rotating the recording heads at
12,000 rpm transversely across slow-moving
tape (12% and 25 ips) to get the needed rela-
tive head-to-tape speed for 4 mc. In so doing,
the AR-300 and FR-700 recorders borrow from
Ampex’s VIDEOTAPE®™ Recorders, which use an
identical technology to capture TV frequencies.

More bits per hour, another bonus from rota-
ting heads. Rotating heads reconcile two ideals:
relative freedom from information dropout,
and maximum information recorded per reel
of tape. With head-to-tape speed to spare, each
bit of information can be permitted to occupy
a greater wave length along the track to mini-
mize dropout. At the same time, rotating heads
are ideal for recording very narrow, closely-
spaced tracks across the tape. This narrow
spacing puts 64 tracks into each inch. Up to
5,000,000 bits of PCM data can be recorded
per second, or 1.8x 10" bits on a one-hour reel,

750 similar recorders have written the relia-
bility record. Better than 99% reliability from
over 750 viDEOTAPE Recorders in worldwide
use is a malter of record. Sole routine replace-
ments necessary are heads and tapes. On a
megacycle-hour basis, life compares favorably
with lower performance recording methods.

Some significant specifications. One or two
tracks available. Tape speeds: 12V ips for sin-
gle track and | hour—25 ips for two tracks and
Iz hour, Models: AR-300 Mobile or Airborne
for record only—FR-700 single rack laboratory
record/playback. Response: by FM 10 cps to
4 me (£ 3db), Tape: 1.0 mil Mylar ( DuPont
T. M.), 2" wide on 10Y2" reels. Electronics: all
solid state. Environmmental ( AR-300): 50,000
feet altitude, temperatures —54°C to +55°C.
Tape interchangeability between all AR-300
and FR-700 recorders.

*"T™M Ampex Corp.

 AMPEX

AMPEX INSTRUMENTATION PRODUCTS CO.
Box 5000 « Redwood Citv. California

Radar reconnaissance and tracking
Radar simulation and training

Pre- and post-detection recording
Wideband communications

Infrared recording
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.. IF IT FLIES, GOODYEAR CAN LAND IT

From Goodyear Aviation Research: New Wheel, Brake and Anti-Skid Systems
for today's airplanes—tomorrow’s aircraft and spacecraft.

A braking system which never overheats!

Has no friction wearing sur-
faces —no heat retention
(uses the atmosphere as a heat
sink ). Efficiency rises as land-
ing speeds increase, Uses no
liquids, is simpler than other
systems of equivalent ratings.
Operating costs? Low, Life?
- Long. Reliability? High. An
exclusive Goodyear develop-
ment proved on the nation’s
testing facilities.

Automatic braking system helps take skid
problems out of high-speed landings!

’M Automatically adjusts itself 1o
==, runway conditions — prevents
' tire flat-spotting and skid blow-
ouls — shortens stopping dis-
tance—instantly adapts the
pressure of the brake to the
coefficient of friction between
the tires and any runway sur-
face, Eliminates human ele-
ment in aircraft braking. An

i B exclusive Goodyear develop-
ment of high reliability in being today.

Carrosionproof aircraft wheels that take 1,000°F!

Fully tested and ready for pro-
duction, new aircraft wheels of
two never-before-used mate-
rials are corrosionproof —
stronger and lighter than
wheels currently used, One of
these Goodyear wheels will
withstand 1,000°F, keep tires
cooler because they transmit
heat at far lower rate. Thinner
sections free more space for
brakes, better flexibility resists higher impact loads.

Wire tires & skids for the hottest landings!
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You can’t use regular tires on
re-entry vehicles without
incurring severe design penal-
ties { re-entry heat barsexposed
rubber), But you can use these
exclusive Goodyear wire tires
andskids. Madeof a Goodyear-
créated high-temperaturestain-
less steel, they give the “hot-
test” ships a landing capability
! for the first time — have the
highest coefficient of friction of any landing skid system.

Cool solution for disc-brake heat problem!

Air-cooled brakes by
Goodyear give disc brakes
more capacity by eliminating
overheating without increasing
disc size and weight. Use no
liquid, no hose, no complex
pumping and cooling system—
give you every “cooled"” brake
advantage without extra
weight and cost penalties,
Another advanced develop-
ment in being at Goodyear.,
For more information on these advanced wheel, brake and
anti-skid systems, write Goodyear, Aviation Products Divi-
sion, Dept. J-1715 Akron 16, Ohio.

LESB TR L8 1Tl

Lots of

Good Things Come Fru:ﬁ




SERVICE?
RYAN FIREBEES

keep more U.S. combat teams “on target™ than all other jet targets combined!

m WITH THE AIR FORCE

Ryan Firebees will again be the jet
targets at the Air Force's World
Wide Weapons Meet, William Tell
—1961 (Oct. 16-26) . This is the third
time Firebees have been selected for
this important meet since 1958 when
the Firebee pioneered the use of free-
flving targets at a weapons meet.
This year, 15 squadrons of the Air
Force's best Century Series fighter-
interceptors will pit their skills
against Q-2C's, the most reliable
“enemy’ jet target to challenge the
Air Defense Command!

ﬁ*mm THE NAVY

Since 1956, earlier version Ryan
Firebees have made hundreds of
operational flights with the U.S.
Navy. Today, the newest Firebee, the
transonic Q-2C, is operational with
Fleet units of the Navy and ordered
in quantity for extensive use. Fire-
bees pioneered as the first jet targets
selected for Navy Weapons Meets —
at Operation “Top Gun, in 1859—
and have established unmatched rec-
ords of reliability for continuous on-
range performance at these extended
military competitions.

No other target compares with the recoverable Ryvan Firebee for high-speed,
high-altitude reliability and low cost per largel mission. Ryan Aerospace—
Ryan Aeronautical Company, San Diego, California,

m WITH THE ARMY

Firebees are flying at White Sands
Missile Range under Ryan logistics
crews who assemble, fly and main-
tain the jet targets, in coordination
with U.S. Army missile teams, For
Army low-level target needs, Ryan
developed the successful Firebee
ground launch capability, in 1959,
which is now available to all Mili-
tary Services with all Firebees.
Newest Army Firebees are transonic
124-E targets now used to evaluate
Army missiles for both low and high
altitude performance.

RYAN
AEROSPACE

LIONEL: Muscles for Missiles

Forming and machining the ultra-tough materials needed in missile manufacture requires muscle...well-
developed power and brawn,..to precisely bend and shape and expand and finish parts which ultimately become
stronger than the machines that produced them.—s—In this respect we feel that the Lionel organization is
especially capable, For materials which resist conventional fabricating methods, we've built our own muscles
...our own machines and equipment, our own tools, devices, and techniques. . .all capable of processing obstin-
ate alloys to fine tolerances at high speeds on a routine production basis.—s—Lionel-designed machines such
as the “IMPRES"” (Internal Mandrel Pressure Roll Extrusion Shaper) provide high-speed hydroforming of
nose cones with superior dimensional accuracy.—s—In its entirety, The Lionel Corporation presents a vast
capabilities complex, each division highly experienced in the design, development, and construction of advanced
high quality hardware. Our engineers, physicists and chemists, equipped with modern, efficient laboratory
and production facilities, afford a logical and worthy source for the dependable fulfillment of contractual
commitments—from components through systems.

We welcome vour further inquiry ...and suggest that vou request a copy of our new capabilities brochure,
“LIONEL: A New Force.”

L

THE LIONEL CORPORATION bept. 310-av, Hoffman Place, Hitiside, N. J.
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]HIGHG{-SWITGH Precision Switc hes

Sure-Fire
Switch Action

12

Mew hermetically sealed switch provides reliability inside and out. The
new "41HR™ has a rotary linkage-lever actuator thar assures positive actua-
von and release under extreme environmental conditions. Switching action
is directly controlled by the movement of the actuating device. The linkage-
lever arm is adjustable to any position through 360°,

The new "41HR" 15 one of a series of "HR" aircraft and missile swigches
which are hermerically sealed for reliability in any atmosphere. They are
designed to operate in a temperature range from —65°F to +600°F. Their
shock-resistant characteristics make them a perfect choice for all types of
ground support equipment. For information on hermetically sealed switches,
see the Yellow Pages for the nearby MICRO swiTCH Branch Office or write
for Catalogs 77 and 78.

MICRO SWITCH . .. FREEPORT, ILLINOIS
A division of Honeywell
In Canada: Honeywell Controls, Limited, Toranto 17, Ontario

H| Honeywell

™ | MICRO SWITCH Precision Switches

An RCA Government Services team takes full charge
of organizational and field level maintenance for the
launch complex of Titan operational base T-5 under sub-
contract to The Martin Company. This team of engineers
and technicians will continue to provide vital support
services until the site at Beale Air Force Base, Marys-
ville, California, is operational.

RCA Government Services technical support and sys-
tems management groups work as a team with the armed
forces, government agencies and prime contractors on
many of the free world’s high priority programs . . . in-
cluding the Titan T-5 site, Atlantic Missile Rangf:,

R E S PD N SI Bl L ITY: RCA Project and Systems

Management Teams

CAPA Bl LITY: full support and

integrated packages

A P P L l C ATI 0 N « Major defense projects... USAF Titan

/CBM, developed by The Martin Co.

BMEWS, White Alice, ComLogNet, and scores of others.

RCA Government Services offer vigor and versatility
to meet the varied requirements and demands of com-
plex project systems management. Contact the dynamic
leader: Government Services, RCA Service Company,

A Division of Radio Corporation of America, Camden
8, New Jersey.

The Most Trusted Name in Electronics

) RADIO CORPORATION OF AMERICA
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SCOTCH®” BRAND MAGNETIC INSTRUMENTATION TAPES
OFFER A RIGHT TAPE FOR EVERY APPLICATION

Knowledgeable tape users realize that magnetic tapes are
not all alike—that it takes specilic constructions to meet
the needs of specific applications. And they've learned to
rely on “"Scorcn” BRaND to supply the one right tape for
cach application. Mot only does "Scorcn’™ BrRAND offer a
complete line, it offers that something extra that makes all
the difference in performance—the uniformity and reli-
ability that result from 3M’s experience, technical skill,
and continuing research, Make the "Scorca™ sranp label
your guide in buying instrumentation tapes. Your 3M
Representative is close at hand in all major cities—a con-
venient source of supply and information. For details,
consult him or write Magnetic Products Division, 3M Co.,
St. Paul 6, Minnesota. ® 1961, 3M Company

[Magnetic Products Division Bmmm

The wide “ScoTcH” BRAND line provides many tapes, including these
broad classifications:

SANDWICH TAPES 488 ond 489—exclusive with “ScoTcH™ prAND, of-
fering 30 times the wear of standard tapes, drastic reductions in head
wear, elimination of exide rub-off. In standard or extra-play lengths,
HIGH RESOLUTION TAPES 458 and 459—offering superior resolution in
high frequencies, greater pulse density in digital recording, In stand-
ard and extra-play lengths,

HEAVY DUTY TAPES 498 and 499—offering exceptional life, zood
resolution, high resistance te temperature and humidity, reduction
in the build-up of static charge. In standard and extra-play lengths,
HIGH OUTPUT TAPE 42B—offering top output in low frequencies,
Performs well even in temperature extremes,

STANDARD TAPES 403 ond 408—offering the good all-round per
formance at low relative cost which has made them the standards:
of the instrumentation feld.

“SCoTcH” BRAND MAGNETIC TAPES FOR INSTRUMENTATION

“SeoTcH™ and the Plaid Design are registered trademarks of 3M Company, St. Paul 6, Minnesota. Export: 99 Park Avenue, New York, N.Y. In Canada: London, Ontarie.
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For aircraft—typical Harrison bar and
plate type oil cooler. Another quality prod-
uct of GM research and engineering.

HARRISON SOLVES CRITICAL NEW TEMPERATURE CONTROL
PROBLEMS THROUGH APPLIED KNOWLEDGE AND EXPERIENCE

Nuclear experience . . . aero/space . .. marine . . .automotive . . . industrial! Harrison's engineering
team brings to your job an unusual breadth of knowledge backed by unmatched experience in every
field where temperature control is a problem. This pool of experience is one reason Harrison can
"engineer-in"' performance characteristics maitched precisely to each application . . . why Harrison
heat exchangers provide maximum reliability and efficiency through the full operational range! For
assurance of lasting quality, complete product dependability . . . focus Harrison's "experience in
breadth and depth" on your temperature control problems—aircraft, missile or space vehicle!

(ﬂf' A S il ] P' For an infermalive 48-page brochure on the

complete Harrison line . . . wrile to Department 902

%Ri; _u'_-__'.‘-.________' .

HARRISON RADIATOR DIVISION. GENERAL MOTORS CORPORATIC

o .a:l.-‘.l'_,qDE— g o) Dﬁﬂgﬁ__

ARRISON

AIRCRAFT. AUTOMOTIVE. MARINE AND INDUSTRIAL HEAT EXCHAMGERS




THE WONDER
MATERIAL FOR
ADVANCED CONCEPTS

"PLASTICS

...AND
PLASTICS

“LENITH

The Zenith-developed method of end-
over-end filament winding is ideal for
advanced concepts for missile cases,
rocket motor containers, and deep
diving submersibles. A case in point is
Zenith’s capability of tension-winding
cases up to 12 ft. x 85 ft. No other
company in the United States can
wind cases of this size.

Zenith's technique utilizes glass fil-
aments pre-impregnated with resin to
form these structures. During the
process the glass is protected by the
resin, minimizing the possibility of
undetected fracture. This assures
more uniformity and reproducibility.

Exact manufacturing quality assur-
ance can be exercised from basic glass
filament to completed structure.

Before you seal the design, consider
the many benefits of plastics for your
projects. Remember, the wonder
material for advanced concepts is plas-
tics...and plastics mean Zenith.

rockets
and

missiles

On the drawing boards, under
development and in production,
our country has a vast array of
rockets and missiles. Some
designed for offense, others for
defense and many adapted for pure
astronautical research.
Kelsey-Hayes playsanimportant role
as a subcontractor in this dynamic
space program and has developed
highly trained personnel and
facilities for design, research and
production. Kelsey-Hayes

Company, General Offices;
Romulus, Michigan.

KELSEY
HAYES

CONMIEANTYY

Automaolive, Aviation and Agricultural Parts
Hand Tools for Industry and Home

OPERATIONAL PLANTS: Detroft, Jackson
and Romulies, Michipan: Los Angeles,
Califarnia; Philadelphia, Pennsiplrania;
Springasd, Ol Litiea, New York:
Ihapenpori, Tewa, Rockford filinais:

Windsor and 1Voodafock, Onfario, Conada,

Minnesota Mining and Manufacturing Company - | i " Suna |
ZENITH PLASTICS DIVISION g@
1600 WEST 1835TH STREET, GARDENA, CALIFORNIA ﬂ"‘*:am ® 17
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BFG FUEL CELLS FIT T-38 LIKE A GLOVE TO INCREASE RANGE

To maximize the capacity of the five internal fuel cells of the Northrop 1-38, every bit of available
space has to be utilized. Thus B.F.Goodrich builds the cells in a unu]J]: x configuration—rather than
the usual flat surlace—1o fit around structural members and other equipment.

These BFG cells are produced to very close tolerances to provide a y fuel-ught system with proper
fit. This clase gquality control has simplified Northrop’s assembly operations. And as an added
honus, BFG developed a new f]i[i:ij__'l which reduces over-all fuel cell weiehi.,

B F.Goodrich maintains um]]:l: te fuel cell test and development [acilities . . . and has extensive
experience in design and production of cells lor aircralt, missiles, and ground vehicles, For complete
information contact B.F.Goodrich Aerospace and Defense Products, a division of The B.F.Goodrich

Company, Dept. AN 10B, Akron, Ohio.

AT ST ) aerospace and
defense products

EDITORIAL

Education’s Role in Space

Dr. James A, Van Allen, head of the physics department
at the State University of Towa and discoverer of the earth’s
radiation belts, told the American Rocket Society’s Space
Flight Rr:pnrt to the nation last week that there is a “great
chasm” between the nation's ambitions in space and its
competence to fulfill them. He also suggested some solu-
tions. Because of the importance of Dr, Van Allen’s remarks
to the national space effort, Aviation WEEK is publishing

the text of his speech.

[f an unbiased, intelligent person (from Mars, let us
say) were to survey the program of our current Space
Flight Report to the Nation, he would be entitled to
the impression that the space program of the United
States is primarily in the hands of the agencies of the
federal government and of large industrial establish-
ments—and that universities play a minor and perhaps
peripheral role in this great enterprise.

This impression would also be gained from an exami-
nation of the programs of other major engineering
societies. And indeed, in the sense of the practitioner,
this impression contains a large measure of truth. It is
therefore proper to inquire whether the colleges and
universities of our country do have a vital role in space
science and technology. 1 believe that the answer to
this inquiry is affirmative, but I do not consider that
this answer is altogether obvious. Hence my remark.

First, let me note that the educational system—and in
particular that component of it which recalls higher
education—provides the essential intellectual parenthood
for most scholarly, scientific and technological activities
of any culture,

We witness today what 1 regard as, “the great chasm”
in our space program. We are aware on a daily basis of
an 1mmense enthusiasm and interest in space explora-
tion by the youngsters of the nation and by the geni:ral
public. This may perhaps be summarized by saying that
we have immense and rapidly growing ambitions in the
field of space exploration, both manned and unmanned.
Yet, we must confess to a level of over-all competence
which is far short of these ambitions.

There are many brilliant achievements in this field.
Yet there is, from a scholar’s point of view, a striking
paucity of solid, fundamental literature in the field and
a similar lack of treatises on basic aspects of the subject.
One is acutely aware of this when he undertakes to
provide an interested group of students with a reading
hist which will carry them from the rudiments of the
subject to a level of genuine understanding—from which
understanding original contributions of a substantial
sort may be expected to emerge.

Moreover, many practitioners exhibit only the most
superficial familiarity with the literature which does
exist.

In short, our national ambitions have greatly outrun
our national competence. We can doubtless continue
to muddle along in this style in a more or less creditable
way for awhile—especially since our international com-
petition suffers from the same malady. But in due course,
our efforts will become less and less imaginative and
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resourceful and more and more pedestrian—even though
technically proficient in the limited sense. The idealized
role of the universities is then to put the fine r:ul‘tin%
edge on the massive and relatively blunt intellectua
tools which we are using.

This can be done in two ways. First, we must rapidly
assume the responsibility for converting the callow and
more or less half-baked interest and enthusiasm of our
youth to solid competence. This is not an easy matter.
The effects of this effort, vital as it is, will not be
immediate. We are overwhelmed with false prophets
and spurious advice. The most “scintillating advice”
comes from those who are most remote from the class-
room and academic laboratory. By and large laymen do
not attempt to tell a surgeon how to conduct an
operation, or a navigator how to steer a ship, or a
plumber how to caulk a joint. But everyone is an
expert on education.

Those who have direct daily responsibility for class-
room instruction are the first to admit that the educa-
tion of young people is one of the most elusive of human
enterprises. Yet, by and large, colleges and universities
have brought our culture to where it is today, and no
other segment of our culture, as yet, has demonstrated
a comparable level of capability in transforming the
interest and enthusiasm of youth into broad-gage leader-
ship.

We believe that we can continue to do so in the
space science feld though we do not promise over-
night miracles. And we will need substantial federal
assistance 1f we are to match the national ambitions
in this new feld of human endeavor,

Secondly, T believe that the graduate colleges of our
universities have the potential for contnibuting in an
essential, direct, and foresighted way to fundamental
advances in space science and, perhaps to a lesser extent,
in space technology. The number of universities which
have thus far done so may possibly be counted on the
fingers of tw:} hands and those which have actually
been present “on the firing line” in an essential way
are even fewer.

Yet as a matter of national policy, if for no other
reason, this situation must and can be drastically im-
proved. Only if universities are full-fledged partners
in the national space effort can we ::lﬂveiup the broad-
gage, long-term competence which the public and the
Congress so ardently expect. [ commend this subject
to the National Science Foundation, to the National
Aeronautics and Space Administration, and to enlight-
ened segments of the Department of Defense, such as
the Office of Naval Research, for their sympathetic
consideration,

We do not need gimmicks. But we do need facilities.
We need research support, we need to establish a
favorable competitive situation for the maintenance of
a professional faculty and staff, and we need student
fellowships. The cost s a minuscule fraction of the
national space budget. I believe that the results will
be strikingly important.
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Perhaps nothing speaks so eloquently of an aircraft
fastener’s reliability as its acceptance by the men who
actually use 1t. That's why we make a point of the FIN
12's enormous popularity. Over 60,000,000 of these
SPS featherweight locknuts—the first to meet MS 21042
and NAS 129] standards—are now in use by the
aerospace industry,
What lies behind the extraordinary demand for this forged one-piece nut
of alloy steel? Simply this: the FN 12 gives you 160,000 psi tensile on a
180,000 psi bolt and, at the same time, saves precious weight three wavs:
e Lp to 76%: lighter than comparable AN 363, AN 365 or M5 20635
iypes: up to 609 lighter than NAS 679 and MS 21040 sheet metal nuts
o Lower overall height than conventional locknuts, thus permitting use
of shorier—hence lighter—bolis
o Requires less installation area than comparable AN, NAS and other
MS nuts, s0 it can be installed closer to bulkheads, reducing fange width
and cutting weight once again
FMN 12 nuts are available in sizes #2 through 3% in. For details, contact
Standard Pressed Steel Co., AIRCRAFT/MISSILE Division, SPS, JENKIN-
TOWN 3, PENNSYLVANIA o SANTA ANa, CaLirorniA. Request Bulletin 2426,

60,000,000:
accolade

where reliability replaces probability

Atlanta, Ga. « Dallas, Tex, = San Diego, Calif. s Seattle, Wash. « Tuckahoe, N.Y. s Wichita, Kans,
IN EUROPE: Elaktro-Metall Export G.m.b.H., Dusseldorf, West Germany

WHO’'S WHERE

In the Front Office

Frank L. Frain, vice president-treasurer,
and J. R. Janssen, vice president-controller,
Lockheed Aircraft Corp., Burbank, Calif.
Also: M. B, Stamey, assistant treasurer,

Dr. Donald A. Hicks, vice president-engi-
necring, Radioplane Division of Northrop
Corp., Van Nuvs, Calif.

James H. Douglas, Jr.. former Secretary
of the Air Force and Deputy Secretary of
Defense, elected a director of Controls
Company of America, Schiller Park, 111

Robert C. Mahonev, controller, The
Mitre Corp.., Bedford, Mass.

Calvin A. Gongwer, vice president-special
projects, Global Marine Fxploration Co.,
Los Angeles, Calif. Mr. Gongwer continnes
as manager of Acrojet-General's Oceanics
Division, Acrojet has a 45% interest in
CGlobal Marine.

Robert L Barry Jr., vice president. De-
fense Systems Services, Ares Rescarch &
Development Corp., a subsidiary of Arcs
Industries, Inc., New York, N. Y.

George R. Spitzer, assistant to the presi
dent. Missile Svstems Corp.. Beverly Hills,

Honors and Elections

Maj. Robert M. White, USAF, and
Joseph A. Walker, NASA, have been joint-
ly awarded the Iven C. Kincheloe Award,
presented for outstanding  contribution  to
Hight testing as a pilot, for their X-15 flights
during the previons vear.

The Federation Acronantique  Interna.
tionale has presented the FAIL de la Vaulx
Medal, awarded to pilots who break absolute
world records, to Cmdr. J. P. Davis, USN,
and Lt. Col. Thomas R. Grissom, USAF:
Paul Tissandier Diplomas, awarded to per-
sons who have served the canse of aviation
—particularly private and sporting aviation,
were presented to aviatrix Arlene  Davis;
Martin M. Decker, president of the Decker
Corp.; pilot Max Conrad.

Changes

Lyle 5. Garlock, former Assistant Sec-
retary of the USAF, appointed director of
federal activitics for Eastern Air Lines m
Washington, D). C., succeeding Robert
Ramspeck, retiring

Dr. Morton B. Prince, manager-micro-
electronics, Solid State Division, FElectro-
Optical Systems, Inc., Los Angeles. Calif.

General Electric Cos  Heavy Military
Electronics Department., Svracuse, N, Y.,
has established three new enginecring sub-
sections and appointed the following mana-
gers: Kenneth D. Greenhalgh for Undersea
Acoustics Systems Enginecring: L. H. Lyon
for Ordnance Radar Systems Engineering;
Earl A. Stebbins for Marine and Ground
Radar Systems Engineering.

Air Vice Marshal G. P. Chamberlain,
managing dircctor, Collins Radio Co. of
England, Ltd.

Malcolm F. McConnell, dircctor of the
newly established Facilities Engineering Di-
vision, Marquardt Corp., Van Nuys, éa]if.

Paul J. Mecks, associate dircctor, Special
Systems Organization, Space-General Corp,,
Clendale, Calif.

INDUSTRY OBSERVER

» Knowledgeable U. §. scientific estimates of Russia’s capability in devel-
opment of electric propulsion systems place the Soviets approximately a
vear and a half ahead of the U. S.

» Iirst orbital shots of Dyna-Soar boost glider will probably employ a modi-
fied Titan II booster with segmented solids positioned around the booster
(AW Sept. 25 p. 207) as chances of using a Saturn or other large booster
now appear nil in view of Defense Secretary McNamara's coolness toward

the Dyna-Soar program (AW Oet. 9 p. 21).

> Air Force may soon decide whether to proceed with the selection of a
contractor to conduct more precise studies of a manned, maneuverable
global space surveillance svstem after evaluation of four system studies
(SR 178) by Acronautical Svstems Division (AW Sept. 18 p. 28). Boeing
and North American rated highly in the ASD evaluation. Boeing has pro-
posed a vehicle based on the Dyna-Soar configuration while North Ameri-
can has a different vehicle concept, capable of supporting a man in orbit for
scveral weeks.  Human observers in surveillance spacecraft are likelv to be the
most controversial features of any svstem evolving from SR 1785,

» NASA is showing considerable interest in unsolicited proposals from
Rocketdyne, Aerojet and Pratt & Whitney for 1- to 1.5=mi'ilinn Ib. thrust
hydrogen fuel rocket engines for use in upper stages of the Nova vehicle.
NASA refers to the concept as the Y-1 engine, and the Large Launch Vehicle
Group now studying boosters reportedly has urged its development. Engine
could be used in first stages, but would produce only 850,000 to 865,000
Ib. of thrust at sea level, and with a lower specific impulse.

P Decision to use a lightweight Mariner R for a Venus fly-by next August
means the payload will miss the planet by 20,000 to 25,000 mi. instead
of the 16,750 mi. planned for the orgmal pavload, Marimer R also will
have to drop the ultraviolet spectrometer, which was to have been one of
the two main experiments, but will carrv temperature sensors. Switch to
a lighter pavload and the Atlas-Agena booster is being made because the
Centaur vehicle will not be ready for the heavier package (AW QOct. 2, p. 21).

> Aerojet has study contracts from both NASA and Air Force for single-
barrel rocket engines generating 6 to 10 million lb. of thrust and using
cither liquid hydrogen fuel or storable hypergolic propellants. Each con-
tract is for less than $1 million; one includes some hardware development.

> Studies by Convair, Hughes and Space Technology Laboratories on the
ballistic missile boost intercept (Bambi) concept of defense against ICBMs
mdicate enough technical feasibilitv that the contractors have recom-
mended building experimental hardware for tests against U, S. missiles
at a cost of about 540 million, Economic feasibility still is open to ques-
tion due to the cost of keeping a thousand or more satellites in- orbit and
because of their potential vulnerability to satellite interceptors.

» Acrojet has proposed a Hylas-Star rocket stage that would generate 20,000
Ib. thrust and have a burning time of 200-300 sec. It would use a helium-
pressurized liquid hydrogen fuel system and be based on the Able-Star stage
now in use, Engine would use an ablative nozzle and could send more
than 12,000 Ib. into an escape trajectory. Stage has been proposed for usc
on the Titan II, and might also be used as a backup or follow-on to the
Pratt & Whitney Centaur liquid hydrogen stage.

» Earth current communications techniques, planned for Minuteman mis-
sile launch control and for Strategic Air Command Control System, mav
also be able to provide shore-to-ship and ship-to-ship underwater commun-
cations, Another possibility is for use in locating ships and submarines that
are completely silent and protected against sonar detection. It has been
determined that earth current techniques can be used to locate large masses,
but relative sensitivity has not been established.

» Jet Propulsion Laboratory is considering installing a television camera on a
high derrick on the Surveyor soft lunar landing vehicle in order to view the
largest possible area of the moon’s surface.
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Manufacturer uses ring-roller to shape tur-
bine seal rings made of HASTELLOY alloy X

Address Inquiries to Haynes Stellite Company,

270 Park Avenue, New Yark 17, N. Y.

/1800 2000 2200 2400

The surging power of modern 20,000-pound thrust jet
engines is being harnessed effectively by critical parts made
of HayNES high-temperature alloys. Turbine seal areas are
typical of the hot spots in which these alloys serve. Here, in
the form of turbine seal rings, they contain the hot combustion
gases as they roar through the various turbine stages.

In these, and in other parts too, such as afterburner liners,
flame holders, shrouds, and investment-cast turbine blades
and nozzle vanes, HAYNES alloys are resisting the punishing
effects of long hours at high temperature. In fact, one of the
Air Force's latest 1500-MPH jets uses six different HAYNES
alloys in vital parts where heat and stress would weaken
and fatigue other materials.

Whether investment- or sand-cast, rolled, wrought, vacuum
melted, or air melted, there's a Hay~NES high-temperature
allov to meet your needs.

AT ES
ALl ODVvsS
HAYNES STELLITE COMPANY

Division of Union Carbide Corporation

Kokomo, Indiana

“Haynes," “Hastelloy,” and *Union Carbide™ are registered trade marks of Union Carbide Corporation.
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New Budget Emphasis

IAF Congress Site

SAGE Dispute

Mayor’s Choice

Washington Roundup

Budget deliberations inside the National Aeronautics and Space Administration,
Pentagon and White House are going beyond specific spending requests and focusing
increasingly on their impact on the overall U. 5, economy.

This emphasis is part of the Kennedy Administration’s attempt to hamess space
and military spending to its economic recovery effort. President Kennedy’s Council
of Economic Advisers is heading a new study of the impact of this tvpe of spending.
One spokesman told Aviarion WEeek the council is also trying to get "a detailed
snapshot” of the national economy in the late 1960s so it can determine how much
space and militarv spending the U. 8. can afford. _

Some military leaders are complaining that this new economic atmosphere is
handicapping their weapons experts and giving the edge to budgeteers in current Penta-
gon spending debates. NASA leaders, in contrast, are capitalizing on _1:In_ﬂ_- Administra-
tion’s economic interest by pointing out how space spending is uplifting depressed
areas of the U.§.

Next year's International Astronautical Congress will be in Sofia, Bulgaria—the
first ever to be held in an Iron Curtain country. It is scheduled for mid-October. The
1963 congress will be in Buenos Aires, Argentina. Mexico, Yugoslavia, West Germany
and Poland also offered to serve as hosts for the 1963 meehng,

Debate over who should own and operate the communications satellite system
continues without letup throughout the congressional recess. Chairman Russell B.
Long of the Senate monopoly subcommittee will resume his hearings on the subject
Nov. § and plans to call in all Federal Communications Commission members as well as
industry leaders interested in developing the svstem.

Backdrop for the hearings will be communication industry’s own recommendations
to FCC on system ownership. Revival of congressional activity 1s accompanied by
debates among private groups about communications satellites.  The issue, for example.
has split Americans for Democratic Action, which wants public ownership, and the
Communication Workers (AFL-CIO), whose president said only private development
will assure the U. S. is hrst with the svstem.

Soviet delegates to the Intermational Astronauntical Congress displayed interest in
the Naval Research Laboratory’s work with verv low frequency radio propagation con-
ducted with the Lofti I satellite. Vladimir A. Kotelnikov, Soviet academician, said no
similar experiments have been conducted with Russian satellites. But he said he hoped
to do so to determine if VLF signals can communicate with satellites half-wayv around

the world.

Argument between the Air Force and Federal Aviation Agency over the future
use of SAGE intercept computers is delaying the release of the long-overdue Project
Beacon report on air trafhic control, Air Force need for the expensive computer system
is diminishing. Several Air Force leaders are pressing FAA to use the svstem for air
trafic control. But the Project Beacon report recommends against this. FAA Admin-
istrator N. E. Halabv, who so far has been unable to soften Air Foree opposition to
this recommendation, now hints he mayv releasc Project Beacon as it stands.

National Aeronautics and Space Administration is trying to keep private industry
informed of its technical findings as the space program progresses. John Burke, vice
president of the Siegler Corp. of Los Angeles, has started a four-month assignment with
the agency to help do this.

Mayor Robert F. Wagner of New York passed up his scheduled welcoming address
to the American Rocket Society’s Space Flight Report to the Nation (see p. 27) so0
he could open the U. S. toy manufacturers’ First Spring and Summer Tov Market Week.
The mavor told the toy makers of his “personal admiration for the ingenuity and crea-
tiveness of the American toy industry through the years.”

Chief of Naval Operations recently received this wire from the Naval Medical
School at Pensacola, Fla.: “Request authority for civilian Miss Jerrie Cobb to fly in Naval
aircraft for purpose of bascline studies designed to determine fundamental differences

between male and female astronauts. . . .
The reply: “If you don’t know the difference already, we refuse to put any money

into the project.” —Washington Staff
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Finned Saturn, Boosters at ARS

Aerojet proposal for upgraded propulsion system for Super Scout (above,
left) would give pavload capability of 1,000 Ib. in 300-naot.-mi. orbit.
Finmed Saturn model (above, center) shows addition of cight acrodynamic
surfaces for increased static stability.
show contrast in size of weight-limited designs using clustered rockets
(model at left) and cvlindrically segmented. cast-in-case propellant tvpe.
Saturn design, left, would be 190 ft. high; one at right, 230 ft. high.

Acrajet conceptual models (right)

THRUOET

ARS Underscores U.S. Space Goals, Gaps

New York exhibit indicates nation’s ambitions, but
timetable for major achievements hinges on boosters.

New York—Mockups and models dominated the American Rocket Society
Space Flight Report to the Nation last week, demonstrating not only the
nation’s glowing and growing ambitions in space but also the distance it must
travel to turn concepts into hardware to fulfill these ambitions.

This gap was underscored by Dr. James A. Van Allen, discoverer of the
carth’s radiation belts, who used his nominal topic of education for space
science and technology and the role of universities in space research (see p. 21)
as a basis for comment on broader aspects of the nation’s space programs.
There is, he said, a “great chasm” between the “immense and rapidly growing
ambitions in the field of space exploration, both manned and unmanned,”
and the nation’s competence to achieve these ambitions,

Though all Dr. Van Allen’s opinions
were not  universally  shared  here,
specches, technical sessions and com-
ments by leaders of the country’s space
effort all recognized the existence of a
gap between proposal and performance.
Four years after Sputnik I, for example,
the primary limiting factor in the U.S.
program still is powerplants, and the
national booster program 1s sprinkled
with uncertainties.

Such basic decisions as whether man
will be placed on the moon by direct
flight or through the use of orbital
rendezvous, what type of vehicle will
be used for the mission, and how large
the Apollo spacecraft that will carry
him can be, are still unresolved.

Key to these questions will be the
report of the Large Launch Vehicles
Group headed by Dr. Nicholas Golovin
of National Aeronautics and Space Ad-
ministration, which is due to report by
Nov. 1. This is a joint Defense De-
partment-NASA group, and fnal de-
cisions on powerplants in all thrust
classes have been withheld for 90 davs.

Most of the basic decisions affecting
the Apollo and its boosters for vanous
missions are expected to be made by
the end of this year.

Possibility that NASA will shift its
Apollo manned lunar landing mission
from direct ascent to rendezvous was
apparent in remarks made by NASA
Administrator James E. Webb and
Wernher von Braun, director of the
agency's Marshall Sp:u:L Flight Center.

Von Braun said the flight techmques
under active consideration for the
Apollo lunar mission have narrowed to:
® Payload assembly in orbit, using four
Saturn C-3 boosters, each of which
would carry 100,000 1b. into an earth
orbit,

e Use ot the Satum C+4 on two as-
sembly-in-orbit flights. The C-4, using

a cluster of four Rocketdyne F-1 en-

ines, doubles the C-3 paxlnnd Saturn

based on a booster cluster of eight F-1
engines. Nova could carry the 160,000-
Ib. Apollo payload in one direct flight.

The Apollo spacecraft configuration
cannot be frozen until a decision 1s
made on the course NASA will follow
in the mission trajectory, but Webb
said the F-1 engine 15 the pacing item;
the spacecraft 1s not.

NASA last weck received Apollo
spacecraft proposals from hve contract-
ing teams, headed by General Dynamics,
General Electric, Martin, McDonnell
and North American (AW Sept. 4,
p. 23). Each team made oral presenta-
tions and the wntten and oral material
went to a NASA source selection board
late last week. Webb said an Apollo
vehicle contract will be awarded before
the end of the vear.

Von Braun said the basic flight tra-
jectory decision will mean NASA will
build either the C-3 or C-4 batumn
vehicle, but not both. Webb, who has
not missed an opportunity since md-
September to emphasize NASA studies
on rendezvous (AW Sept. 18, p. 26)
said assembly in orbit pf}trzntmllt 15 the
fastest, best, cheapest and most reliable
flight technique for manned lunar land-
ing. The problem, according to von
Braun, is that all aspects of rendezvous
are not understood.

NASA plans to evaluate rendezvous
with at 'Ir. ast one mission during Fiscal
1962, with two programs being con-
sidered. One involves an attempt to
join an Agena chaser vehicle with a
Project Mercury capsule, and the other
is to use a Scout-launched homer to join
with a Mercurv capsule target. The
agency will spend $8 million on rendez-
vous development during the hscal vear.

Webb  estimated that rendezvous
could cut a vear and possibly two vears
from the manned lunar landing time-
table over a direct ascent, because the
smaller F-1 booster clusters will be

the solid propellant Nova program.
The solid Nova is bEiné developed un-
der Air Foree Systems Command man-
agement to NASA's specihications as a
parallel program with the liquid-fucled
Nova under development by NASA.

Air Force is studving a famly of
smaller solid propellant launch vehicles,
called Standard Launch Vehicles
(SLV), and the rendezvous technique
mstead of the mammoth, mu]ti-{:ltls-
tered stages of the 20 milhon 1b. thrust
Nova, Using clustered 120-in.-dia.
in the first stage, but single 120-n.
engines in the upper stages, USAF 1s
advancing the argument that this sys-
tem would provide an operational
launch capability in shorter time, in-
crease launch vehicle reliability and
simplify guidance and control problem.

Air Force also is investigating the
upper stress limits that man can safely
undergo in space. Ling-Temco-Vought
described an experimental restraint sys-
tem being developed under Aeronau-
tical Svstems Division sponsorship that
would protect a man against an impact
load of 60g. Some bioastronautics ob-
servers indicated that USAF is inter-
ested in knowing man's survivability
under very high g loads, since this is
considered one of the pacing factors
of manned spacecraft re-entryv. USAF's
philosophy apparently is this: The higher
the g loads that the pilot can take,
the wider the re-entry corridor; the
wider the corndor, the less sﬂfahisti-
cated the guidance and control and
midcourse correction propulsion  5ys-
tems. The simpler these systems are,
the lighter their weight; the lesser
weight and ::nmplez-:tw in turn, will
Elmpllﬁ. the rendezvous operation and
the logistics involved in  assembling
the launch vehicle and spacecraft and
sharply reduce the time necessary to de-
velop the complete manned system.

NASA takes the opposite tack.
Apollo specifications, for example, call
for a crew to experience less than 12g
on its rc-entry to earth after a lunar
landing or circumlunar mission. This
factor, combined with a hft-drag ratio
of 0.5, will necessitate a corridor be-
tween 10 and 30 mi. wide—a small tar-
get that will require a verv precise
gmd*mct: and control system and a mid-
coursc correction svstem  capable of
10-min. burning time. NASA's ap-
proach is more cautious and has a lower
risk factor, but involves greater systems
complexitv and longer lead times.

Controversy between the proponents
of liquid and solid propellant systems
still continues, with both sides able to
show continuing advances in their tech-

: ' . -3 15 a cluster of two F-1 engines. available before the eight-engine Nova. nologics.
Boeing maodel (above) shows 12-man permanent space station for 300 T F o bk - h
. . kL R : - NAS! _ - -* s have learned
naut.-mi, orbit. :"riar'-']lmrdt Eurp. ]tfluldr-.lir E}'L‘It‘: engine 15 shown dia- * Direct ascent, with a Nova vehicle Enmpllmtlng the NASA decision 1s E3 ey both  sides
eramatically at left.
' AVIATION WEEK and SPACE TECHNOLOGY, October 16, 1961 27

26 AVIATION WEEK and SPACE TECHNOLOGY, October 16, 19561



that neither system is the one answer to
all problems. Current cxamination of
propulsion systems for space flight is
being conducted on the sole basis of the
mission to be flown. These studies, at
this stage of engine development, clearly
underline the superiority of the liquid-
prapellant  high-energy  svstem as  the
hest selection for upper stages of space
vehicles.

But selection i1s not so simply de-
termined for other stages of space vehi-
cles. Currently the choice 15 heavily
weighted on the side of the liquid-pro-
pellant system, primarily because it has
accumulated a larger backlog of exper
icnce and technical history than the
large solid type. Rocketdyne’s 1]
engine, rated at 1.5 milhon 1b. thrust.
i5 a gomg program, with a sizable
amount of running time on  thrust
chamber and ancillary systems behind
it. The company’s J-2 upper-stage en-
glm operating on hquid hydrogen and
liquid oxygen and developing 200,000
Ib, thrust, is well advanced in develop-
ment.

Solid Rocket Technology

Solid rocket technology, in contrast,
still has to produce the huge diamcter.
long-burning-time  grains  needed  for
space missions,  Segmented rockets ap-
pear now to offer the most promising
solutions, but so far the largest umt
hred—Aerojet-General’s  100-n,  engine
—has developed 500,000 1b. of thrust, a
far crv from the multi-million-pound
ratings necessary for space missions.

The problem is complicated by a
number of factors which reflect ac-

curately the real dificulties of the mis-
sion profiles, and the complexity of the
over-all svstem required.

Development time and cost are im-
portant, but not overnding considera-
tions in the final choice of propulsion
svstems.  Other major  elements  are
stage buwild-up, vehicle compatibility,
structure and guidance considerations,
and implications of the launch process
itself,

The evidence now available, sad
NASA's Elliot Mitchell, docs not dem-
onstrate  the  superioritv  of  either
approach,

There is further argument within the
ranks of the solid-propellant proponents,

who arc split generally into two camps:
those who believe huge motors can best

be made in one picce, and those who

feel only the segmented approach is
feasible. William Cohen, also of NASA,

pointed out that there is no prﬂpdl&nt
plant in existence that can make a
motor contaming a million pounds of
propellant, and measuring 15 ft. in
diameter by 70 ft. long.

New techniques of on-site mixing and
pouring, sctting the enormous enging
upright in a floodable basin for casting,
and shrouding it for water transporta-
tion to the launching site. have been
suggested  as  possible  solutions.

Segmented engines, cast in pieces and
transported to the launch site for as-
semblv and firing, represent the general
approach taken by the -:up;mm.nts of
the one-picce engine. Theyv sav the
development of reliable joints between
adjacent scgments means over-all levels
of reliability can be reached which are

mass fraction by about 375,

Glass Fiber Minuteman Proposed

New York=Air Force is considering an advanced version of the Minuteman solid
propellant missile which would consist of an all glass fiber airframe. propellants of
higher specific impulse and a second generation inertial guidance system.

USAF has recently awarded Thiokol Chemical Corp., manufacturer of the hrst
stage, a contract for motors using glass fiber cases identical in size and shape to the
steel cases now being built by several companies under subcontract to Thiokol. . L
Thompson Fiber Glass Co., Los Angeles, Calif., will develop the new cases.

Hercules Powder Co., manufacturer of the third stage, already uses a glass
fiber case. Acrojet-General, which has been fabricating second stage cases from
titanionm and steel, has made and tested a number of glass fiber units,

Space Technology Laboratories, which is still performing systems management and
techmical direction of ballistic missile weapon systems for the Air Force, is under-
stood to be skeptical of this new concept becanse of the buckling problem that
might be encountered with the glass fiber shells. USAF, however, is interested
enough in the greater range and heavier warhead possibilities offered by the advanced
Minuteman that it has ordered tests to prove out the concept.

Industry sources indicate that an all glass Aber airframe might increase the missile’s

I All three companies are working on new propellants.  Initially, Aerojet. Herenles
and Thiokol will improve the specific impulse of the propellants now used in
Minuteman in small arithmetic progressions, but all three are working on completely
new fuels, One source indicated that liquid and gas secondary injection is also
I being considered for thrust vector control, with the latter technique—bled from the
combustion chamber—being favored at present,

Autonetics Division of North American Aviation is now developing a lighter
weight inertial guidance system, with a greater memory storage capacity.
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not inferior to those of the tvpical one-
picce motor,

But whether the solid-propellant svs-
tem is built in one chunk or from many,
there is still one verv difheult problem
remaining: man-rating the engime. Abort
of a mission may be nceessary, and
claborate systems have been devised to
make escape possible from current and

visualized liquid-propellant rocket svs-
tems, These systems use a varicty of
sensors which monitor the many pres-
surcs, flow rates or pump velocities, and
which can quickly dctect something
going wrong. There are cﬂmrnnhlc
parameters to watch on a sohd-propel-
lant rocket—chamber  pressure,  case
bum-through or overhcating—but no
current svstem exists for an abort 5V5-
tem based on those factors.

Assuming a lunar soft-landing mission
and return, T. E. Mvers and 5. C.
Britton of North American Aviation's
Rocketdyne Division studied the solid-
propellant svstem requirements and con-
cluded they could provide a better way
to do the job than liquid-propellant
powerplants.

Todav's better solids, thev sav, can
show mass fractions of about 0.91 using
lightweight metal cases, and up to 0. 03
with plastic bonded fiber glass housings.
But i} these have to be scgmented units,
then the fraction must drop to about
0.59 and 0.95.

Current solid propellants  deliver
specific impulses between 240 and 290
sce. depending on the chemical combi-
nation chosen and the operational alti-
tude. The authors sav that using nitro-
nium perchlorate, a new oxidizer, the
minimum figure may be raised as lngh
as 265 sec. But the casiest wav to in-
crease the specihc impulse 1s to load the
propellant with bervllium, substituting
it for the aluminum commonly uscd
now, This substitution rmscs apu:iﬁr:
mmpulses by 15 to 20 see. It also raises
the problem of toxicity, both in fabrica-
tion and at the firing site. Even with
this hazard, Mvers and Brtton belicve
bervllium will be useful in upper-stage
vehicles or lunar-return lanneh vehicles.

The consumable-case concept,  in
which the outer portion of the propel-
lant grain 15 made strong enough to take
some of the chamber pressure load,
offers another alternative for mcreased
performance. The Rocketdyne authors
said one approach under dev Lln|:rm=:ﬂt
bv their company promised to give
mass fractions as high as 0.97, cquivalent
to raising the delivered specific impulse
bv 25 to 35 scc.

But they warn the production capac-
itv of various chemicals must be in-
creased considerably if supply needs are
to be met. For a space program requir-
ing one launching a month of vechicles
using tvpical composite propellants, the
annual usage of ammoninm perchlorate
would be 46,000 tons. This 15 con-
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siderably more than the current produc-
tion of the chemical, and most of that
current production goes to other uses.
Finally, Myers and Britton suggest
onsite loading, using new processing
techniques which would reduce mixing
time, temperature and friction., Tech-
niques based on slurries, carriers, or
solvent concepts look promising.
Importance of developing a space-
craft rendezvous capability was empha-
sized again by Edwin G. Johnsen of
NASA, who said the large nuclear-
powered spacecraft needed for planetary
missions will have to be assembled in

orbit, Iﬂhl’lﬁt‘ﬂ said he personally be-
lieves that “within the foreseeable

future, we will be planning a U. §. Orbat

Test Facility.”

A nuclear vehicle for planetary flights
would weigh an estimated 900,000 to 1

million 1b., Johnsen said, and would
have three stages propelled by engines
having nuclear-thermal powers in the
1,000 to 8,000 megawatt range. These
engines should be preflight tested,
probably with a full power run of the
engine, before leaving orbit on a plane-
tarv trajectory, Johnsen said.

This, he believes, will reguire an
orbital test facility including a liquid
hydrogen storage and transter system:
rocket propellant to keep the facility in
its proper altitude and urhxt th; auxil-
iary power, probably supplied by a
small nuclear generator, and a life sup-

port system where personnel can eat
and sle':p in the several days that as-

sembly and test will require.

Earth-based radio midcourse guid-
ance will be sufficiently accurate for

the majority of unmanned missions to
the moon and nearer plancts, but a

vehicle-borne  celestial nmigatm does

appear necessary for missions to more
distant planets such as Jupiter and
Saturn, I R. Scull of Jet Propulsion
Laboratory told the ARS.

For interplanetary missions, an ap-
proach guidance system which goes

into operation at a distance of one or
two million miles from the planet, using
angular measurements to celestial bod-
ies relative to the target planet, can
reduce guidance error from a few thou-
sand miles to a few tens or hundreds
of miles, Scull predicted.

NASA’s funding of electric propul-
sion developments is expected to total
$9.7 million in Fiscal 1962, compared

ARS Coverage
Coverage of the American Rocket So-

ciety’s Space Flight Report to the Nation
wis handled by a team of Aviation Week
editors composed of David A. Anderton,
technical editor, Evert Clark, Washing-
ton bureau chief; Philip J. Klass, avionics |
editor, and Edward H. Kolcum and
George Alexander, space technology.

Saturn Launch Pad Changes

New York—Saturn Complex 39, being designed to handle the C-3 launch vehicle,
will be a significant departure from other launch complexes at the Atlantic Missile
Range in order to meet the rapid firing schedule planned for the vehicle, Dr. Kurt
Debus, director of the National Aeronautics and Space Administration’s AMR
Operations Directorate, told the American Rocket Society here.

The complex will combine assembly and checkout into a single shed area with
a double bay. Assembly will be on a railroad flat car, about 20,000 ft. from a bare,
concrete pad. Time lag from shed assembly to pad

Launch

checkont will be eliminated,

and launch can be made within a week from the time the vehicle reaches the pad.

Complex 34, the first Saturn complex, can accommodate only four wehicles a
vear, with two months of pad time and a month to rehabilitate the pad after launch,
Debus said. With a series of two or three assembly-checkout sheds, the new complex
can handle launch of 32 vehicles per year.

Complex 39 will cost an estimated 5190 million, but if standard construction
techniques were used, eight pads would be required and would cost about $360

million, Debus said.

Capability to launch large solid propellant vehicles can be added simply by con-
structing another assembly building, he said.
Under the present system, a service tower is required for access to the vehicle

and to protect it from high winds. The tower is replaced at Complex 39 by catwalks

around umbilical connector arms.

with $3.3 million in Fiscal 1961 and
$1.1 million the previous year, USAF
Capt. Richard ]J. Hayes, assigned to
NASA, told the conference. Hayes es-
timated that electric propulsion fund-
ing would increase dramatically, reach-
ing perhaps $50 million by 1965,

Dr. A. T. Forrester of Electro- Optical
Svstems, Inc., which is developing
cesium ion engines for both NASA and
Air Fnr-':e said that his company has
made “considerable advances” in per-
formance since it announced the opera-
tion of an ion engine nine months ago
which produced three millipounds of
thrust with 65% over-all efhciency.

NASA plans to test ion engines built
by Hughes, its own Lewis Research
Center 1[1:] by Electro-Optical Svstems
during 1962 in capsules Iaunchﬂd into
ballistic trajectories of about one-hour
duration by Scout boosters.

Rapid progress in the field of elec-
tric propulsion has focused attention
on the lack of suitable long-life, mod-
erate-level electric power supplies for
powenng such engines on long space
probes.

The Snap-8 nuclear turbo-electric
space power system, capable of gener-
ating 30 kw., suitable for powering an
clectric pmpu}smn unit on a useful
space probe, 15 not scheduled for its
first feasibility flight until 1965.

A nuclear thermo-electric system with
lower power capability might be avail-
able sooner. However, new thermo-
electric materials capable of long-life
operation at higher temperatures in the
1LIOOF to 1,500F range are sorely
n-:-:-:]Ed, G. M. Anderson of the Atomic
Energy Commission said.

Even the long-used low-power sili-
con solar cells are not without prob-
lems when used on satellites operating
in the Van Allen radiation belts. Solar
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cclls of the PNP tvpe on a Discoverer
satellite orbited at 1,850 mi. (in the
most intense part of the Van Allen
inner belt) experienced a 31% dro in
voltage after 60 davs exposure w
protected with a 6-mil-thick cover glass
and a 14% drop when protected by a
60-mil-thick glass, Lockheed's Charles
Burrell reported. Solar cells of the
NPN type experienced only a 7% drop
when protected with a 60-mil glass,
Burrell said.

Very encouraging progress in the de-
velopment  of galﬁurn arsenide solar
cells, expected to be far more radiation

resistant, was reported by Dr. Paul Rap-
paport of Radio Corp. of America.

Tests to date indicate that gallium ar-

senide solar cells should be 10 times
more resistant to protons and 2 to 10

times more resistant to electrons than
silicon cells. paport said that RCA
has recently acrnmed conversion  efh-
ciencies with gallium arsenide that ap-
proach those of silicon. Rappaport
quoted no hgures but this statement
should place the gallium arsenide con-
version efhiciency achieved by RCA at
about 12%.

Much of the technical discussion on
structures and matenals was geared to
lunar missions, and several different
structural concepts were described as
being under serious study for a lunar
landing or an earth return mission.

Concepts showing the most promise
are  material deformation using a
frangible tube to attenuate shock, col-
lapsible shells, gas bags and retro-
rockets.

Speakers said material buckling has
been found to be much more predict-
able than had been theorized, but like
other methods of lunar landing, its suc-
cess depends on a small horizontal
velocity.
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4 . | Ion engine flight-test package is modeled in this conceptual design of RCA’s SERT
‘\\  (Space Electric Rocket Test) vehicle to be launched late next year by a Scout rocket.
Electric engine packages, represented by grid-faced cvlinders, will be used to spin and

despin the 30-in.-dia. vehicle above altitudes of 100 mi.

Conceptual Space Designs
Shown at Rocket Society

il
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Acrojet Nerva engine model shows basic lavout of engine to be developed as first flying article in Rover program (left); Lockheed proposal
for a nuclear-rocket test vehicle compatible with NASA's Saturn  booster shows conventional cyvele of hydrogen fuel pumped through
nuclear reactor for heating and exhansted through nozzle (center, right). Hercules Powder Co. proposes on-site assembly of segmented
solid rocket and nozzle, filament wound from servicing towers (below).
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NASA Apollo concept houses three-man crew - A . ‘ W

for circumlunar trip and ballistic re-entry. Escape - . -

tower at top and general lavout of capsule shows  Grumman OAO (Orbiting Astronomical Observatory) is shown in hrst full-size represen-
strong influence of Mercury experience. tation of the design. Huge paddles are solar cell arravs for power collection.
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Saturn S-1B Booster Bids Invited

Washington—Twentv-seven prospective bidders have been asked to submit pro-
posils by Nov. & for the design, development, manufacture and test of the Satum

5-1B booster configuration.

The S-1B is a cluster of two Rocketdvne F-1 engines, each with a thrust rating
of 1.5 million Ib. No pre-proposal bidders’ conference will be held on the project,

since all but seven of the prospective bidders attended a Saturn S-1 conference Sept.

26 (AW Sept. 18, p. 26).

ment and assembly,

before the end of the vear,

Technology Laboratories.

Aviation Corp.

Both S-1 and S-1B will be manufactured at the Michoud, La.. facility, recently
acquired by the National Aeronautics and Space Administration (AW Sept. 11, p
30). The S-1 contract will be essentially assembly, and 5-1B will be complete develop-

NASA decided to split the Saturn boosters into two contracts, and to award both

Bidders invited to make proposals on the 5-1B who were not invited to the 5-1
conference are Acoustica Associates, Inc.,
Corp., B. F. Goodrich Co., Pratt & Whitneyv, Radio Corp. of America and Space

Companies invited to bid on both projects were Aerojet-General Corp.; American
Machine & Foundry Co.: Aveo Corp.; Boeing Co.; Brown Engineering Co.; Chance
Vought Corp.; Chrysler Corp.; Douglas Aircraft Co., Inc; Ford Motor Co.
General Dynamics Corp.; General Flectric Co.; General Motors Corp,; Hayes
| Corp.; Kaiser Fleetwings, Inc.; Lockheed Aireraft Corp.; Martin Co.; North American
Aviation, Inc.: Northrop Corp.; Packard Bell Electronics, Inc.. and Republic

Curtiss-Wright Corp., Fairchild Stratos I

AEC Will Expand Site
For Pluto Engine Tests

Washington—Atomic Iincrgy Com-
MIssIon m%i spend 6 million to expand
its Nevada test site so it can evaluate
a flight-type reactor as the next step n
the Pluto nuclear ramjet program.

AEC announced last week that the
Torv IIA-1 reactor underwent tests
Sept. 28, and Oct. 5 and 6. The com-
mission did not disclose what power
levels were reached, but advance plans
called for testing the reactor at full
power.

Torv [IA-1, AEC said, was tested
for “about one mmute.” temperatures
“in excess of 2,0001"" were reached and
emission of radiation was “neglgible.”
Unofficial sources said the tests were
very successful, but AEC did not char-

acterize them.
Dr. Theodore C. Merkle, associate

director of the Lawrence Radiation
Laboratory, recently said that if the
full-power Torv [TA-] tests were suceess-
ful, AEC would skip construction of the
Torv ITA-2 reactor core and go directly
into testing the Tory 11C fight-tvpe
reactor.

AEC has asked for bids to cxpand
the Tory IIC testing facilities at the
Nevada site. AEC will expand its air
storage supply from 120,000 1b. to 1
million lb. capacity and build more air
heating equipment. Also, the contrac-
tor will install about $500,000 in addi-
tional government equipment at the
site.

Norman Engineering Co. of Los
Angeles has the specification material
for prospective bidders. Bids are sched-
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uled to be opencd Nov, 7 at AEC's
Las Vegas ofhce.

The Pluto nuclear ramjet engime s
being developed to power Slam—Air
Force's supersonic. low-altitude guided
missile, Air Force hopes to get 541 il
lion i Fiscal 19635 and 530 million in
Fiscal 1964 for its part of the Pluto
program, This would be a sharp in-
crease from the $7 million appropriated
for that project in Fiscal 1962 (AW,
Sept. 4, p. 26).

Dr. Harold Brown, defense director
of rescarch and engineering, 15 now
evaluating Slam. An ad hoc committee
he named to cvaluate the Pluto project
finished its report last week., Develop-
ment of Pluto through the flight test
stage is expected to cost S300 million,
with the Air Force spending 5400 mil-
lion and AEC S100 million.

North American X-15
Reaches 215,000 ft.

FEdwards AFB, Calif.—X-15 rocket
rescarch aireraft was pushed to a record
altitude of 215,000 ft. bv Maj. Robert
M. White on Oct. 11. The previous
maximum altitude was 169,000 ft.

Despite a high overcast in the vicinity
of the launch area over Mud Lake,
Nev,, which threatened to cancel this
20th powered X-15 flight, the rocket-
powered craft dropped from the B-52
at 45,500 ft., 200 mi. northeast of here.

White established a climb angle of
35 deg. at full power with the speed
brake deploved to prevent maximum
speed buildup. Control of the craft was
switched from conventional aerody-
namic surfaces to reaction control jets

when the 150,000-ft. altitude was
passed.
Maximum speed attained was at

engine burnout 79 sec. after launch at
an altitude of 125,000 ft. Maximum
speed attained was 3,477 mph, or Mach
5.01. The X-15 coasted to its maximum
altitude while White maintained att-
tude with the reaction system. He also
used this system to establish preliminary
attitude on re-entry during which gravity
forces built up to 4.5z. Maximum
surface temperature was 900F. White
experienced 2 min. of weightlessness
during the ballistic portion of the X-15
Aight.,

Use of A-Bombs Seen

In Hurricane Control

Washington—Weather Burean scien-
tists are planning to bomb hurricanes
with high explosives—possibly including
nuclear devices—in their search for
methods of controlling or killing these

destructive storms,
Dr. Francis W. Reichelderfer, chief

of the bureau, emphasized that any
such attempts are fraught with technical
dangers as well as pohtical dangers.

Politically, control attempts could
backfire. As an example, Dr. Reichel-
derfer said that if some measures had
been taken with Hurncane Carla,
which last month struck the Texas
coast, and the storm had veered toward
Mexico, the repercussions would have
proved embarrassing to  the United
States.

Zeus Destroyed After

Second Test Launch

Pt. Mugu, Calif.—Second Armyv Nike-
Zeus anti-ICBM to be launched from
't, Mugu, Calif., was automatically de-

stroved at the end of first stage burn-
ing when at least one component of

the weapon svstem failed.

The sequence of events was shghtly
different from the first Pt. Mugu test
of the Western Electric-Dounglas missile
which also was destroved after several
seconds of flight (AW Sept. 18, p. 34).

In the second test, separation oc-
curred but there was no ignition of the
second stage. The destruct packages
were triggered a moment Jater. An
Army spokesman agreed that therc
must have been a second malfunction
that caused a deviation from course
because the range shortening caused by
the failure of one stage to ignite would
not have produced a hazard anv greater
than booster fall-out.

The Army announced that some
test objectives were met. First stage
operation and separation were success-
ful and test control commands were ac-
cepted and executed.
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Comsat Programs Pushed for 1962 Orbits

New York—Bv the end of 1962, the
U. S. hopes to have four different active
communication Satellites and several
passive tyvpes in orbit: Defense Depart-
ment's Project Advent, American Tele-
phone & Telegraph Co.’s Tel-Star (new
name for satellite formerly known as
TSX), the National Aeronautics and
Space Administration’s Project Relay.
built by Radio Corp. of America, and
NASA's Project Syncom., built by
Hughes Aircraft Co.

New details on the Dcefense Depart-
ment and NASA communication satel-
lite programs and schedules were dis-
closed here during the Amernican Rocket
Society conference last week.

First of three Advent satellites in-
tended for low-altitude circular inchined
orbits of approximately 6,000 mi. s
scheduled for launch by an Atlas/Agena-
B vehicle next summer from the At
lantic Missile Range.

Objective will be to obtain flight test
data on performance of major satellite
subsvstems such as the attitude stabiliza-

tion system.
These will be followed by high-alti-

tude orbit launches using an Atlas/Cen-
taur, The first two of these will use
direct injection which 15 expected to
permit siting the satellite at 22,300-mu.
altitude along the equator at approx-
umately 105 deg. west longitude, Dr.
George E. Mueller, vice president of
Space Technology Laboratories, told
the ARS,

‘Walking” Orbit

[f successful, the next step will be
to use a “walking” or “dnft” orbiat
which enables a satellite to be placed
at anv longitude around the globe. This
involves placing the Centaur initially
into an elliptic orbit, whose period is
slightly less than 24 hr. so that the
satellite effectively drifts east relative
to the earth.

The Centaur will again be fired when
the vehicle is over the equator, initiating
the walking orbit until the satellite is
at the desired longitude at which time
its hot gas propulsion 1s used to halt
motion relative to the earth.

First Advent launch by an Atlas/Cen-
taur to synchronous orbit is not expected
l'D take place before mid-1963, Victor

Evans, deputy assistant director of
deLﬂSL resecarch and engincering  for
communications, told the ARS.

In reply to a question about reports
that the Advent satellite was over its
design objective weight of 1,000 lh
Evans said that figures as high as 1,272
Ib. have been projected, but the w Elght
15 expected to drop to the target higure
by the time of launch.

The AT&T Tel-Star satellite is sched-

I lions to read and write, and help them

| certain that this government would de-

uled for launch durnng the second quar-
ter of 1962, followed by RCA's Project
Relav in the third quarter and the
Hughes Syncom in the fourth quarter,
NASA’s Daniel G. Mazur reported. Tel-

Star is expected to weigh about 160 1b.,
relay about 120 1h. and Syncom about

60 1h., Mazur said.

Advent Details

The complete Advent satellite will
provide two two-way radio channels,
cach capable of handling 500,000 bits
per second of data or 12 voice channels.
Satellite transmitter radiated power will
be one watt. Electrie power totaling
about 600 watts will be provided by
solar cells, with storage battenes pro-
vided for use when vehicle 1s in earth’s
shadow.

Infrared sensors will be used to keep
solar cell paddles aligned with the sun,
while other infrared sensors will serve
to keep the satellite antenna aligned
with the earth, hopefully to within two
degrees of the vertical. Motor-driven
inertia wheels and a cold (nitrogen) gas

Comsat Planning

A proposal that all government depart-
ments, agencies and bureaus analyze the
possible application of communication
satellites within their own fields, and
prepare short- and long-range programs
to serve as guidelines for a government
panel of experts which would be formed
to study required frequency allocations,
will be introduced when Congress re-
convenes in January, Sen. Warren G.
Magnuson (D.-Wash.) told the ARS
conference. . If communications
programs to the underdeveloped areas of
| the world will provide information and
instruction that will enable the peoples
living in those areas to increase their own |
food production, improve their living
standards and their health, acquire tech-
nical knowledge they have not possessed
before and enable the uneducated mil-

protect themselves against the most disas-
trons effects of typhoons and floods, these
many objectives of our vast and costly
foreign aid program will be in a measure
achieved, thus permitting a reduction in
the annual billion-dollar appropriations
for this assistance. |

“Possibly the savings in this area might

| offset the costs of global satellite tele-

communication services, But . . . it is

rive rich dividends in good will, in friend-
ship, and in understanding, all of which
may be crucial to our success in the
world struggle . . . ."

AVIATION WEEK and SPACE TECHNOLOGY, October 16, 1961

propulsion system with nozzles distrib-
uted over satellite surface will provide
the motive power for vehicle stabiliza-
tion.

Movable shutters on the satellite will
be thermostatically controlled to main-
tain internal temperature between 50F
and 7OF, Mueller smd. Crossed dipoles
will serve as antennas for telemetry,
tracking and command. A horn antenna
will be used to receive earth transmis-
sions and a 20-in-diameter parabolic
antenna will serve for transmission back
to carth at a frequency offset from the
earth transmission.

All components in the Advent satel-
lite will be solid-state devices except for
the final output tubes of the transmitter.
Both the satellite radio receiver/trans-
mitter and the ground stations waill
incorporate  provisions intended to
minimize the possibility of jamming,
Mueller said.

System Configuration

To provide reliable communications
service to areas of primary interest to
the Defense Department, Mueller indi-

cated that a system consisting of four
satellites, two in synchronous equatorial
orbit over the Pacific Ocean and two
over the Atlantic Ocean, might be the
frst operational Advent svstem to be
implemented. The two Pacific satellites
would be placed at approximately 170
and 150 deg. west longitude, while the
Atlantic satellites might be sited at 20
and 30 west longitude, The use of two
satellites positioned in close proximity
would assure continuous communica-
tions coverage in the event one satellite
maltunctioned, while the 10-deg. sepa-
ration between satellites would prevent
signals intended for one from being
received by the other when both were
functioning,

In addition to three tvpes of active
satellites planned for launch next vear
by NASA, the agency also plans to
orbit several passive  communication
satellites. One launch, planned from the
Pacific Missile Range, will be a low
altitude orbit of a 100-ft.-dia. Echo 1I,
to test lifetime, rough sphericity and
effect of radiation pressure on the orbit.
A Thor/Agena-B will be the launch
vchicle, Another experiment calls for
orbiting three passive structures equally
spaced in orbit at 1,500 to 1,700 mi.
altitude for more detailed lifetime
studies and to evaluate usefulness of
passive satellites at the higher altitudes,
Mazur said. Present plans call for
launch from PMR, possibly into a polar
orbit, using an Atlas/Agena-B. Satel-
lites themselves mav be ngidized spheres
or other tvpes of s‘crm:fur-:s capﬂbl-‘: of
providing modest signal ga
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DOD Seeks Single SAC-Polaris Command

By Larrv Booda

Washington—Unihed strategic com-
mand which would combine the Air
I'orce Strategic Air Command and the
Navwv's Polans mussile submarine and
attack aircraft carrier fleets has been
proposed to the President by Sccretary
of Defense Robert 5. McNamara. No
decision has been announced.

The combination would be the force
which fits the “package program” dch-
nition of Central War Offensive Forces.
The first major move in this direction
came Sept. 19 when the unification of
the Tactical Air Command and the
Strategic Armyv Command was an-
nounced. TAC-STRAC fulhlls the defi-
nition of General Purpose Forees.

Package programs were sent to the
services as guidelines in preparation of
the Ifiscal 1963 budget (AW July 24,
p. 34, July 31, p. 24). Theyv proposed
a total Defense Department budget of
$52.5 hillion, but McNamara has told
the services verbally that he expects to
reduce the sum bv $2.5 billion and in-
structed them to do their own trim-
ming.

Assistant  Secretary of  Defense
(Comptroller) Charles J. Hitch has al-
rcady begun action to revise the pro-
gram packages radically by next spring.
This will he accompanied by further
force unifications.

More Mergers Expected

Indicattons are that a Continental
Defense Command, a Sea Defensc
Command (anti-submarine warfare) and
a Supply and Support Command will

be created in the near future.

Already in existence are the Defense
[ntelligence Agencv, Defense Supply
Agency, Defense Communications
Agency and the Defense Atomic Sup-
port Agency. The first three are of rela-
tivelv recent origin.

Eventually, no service will have direct
operational control of anv of its combat
forces, This has alreadv happened to
the Air Force. SAC reports directly to
the Joint Chiefs of Staff, and now TAC
15 in a unihed command. The Nawvy
has fought any encroachment of its con-
trol of Polaris submarines, insisting that
they are an integral part of fleet opera-
tions. The attack carner forces are in
a gray arca, having both a nuclear offen-
sive mission and abilitv to perform
troop-support functions. They were not
included in the TAC-STRAC unifica-
tion, however.

As they were sent to the services, the
program packages were for Central War
Oftensive Forces; Central War De-
fensive Forces and Civil Defense; Gen-
cral Purpose Forces: Sealift-Airlift;
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Reserve and National Guard; Research-
Development-Space;  Service-wide Sup-
port; and the Department of Defense.
DOD appropnations include funds for
the agencies mentioned above.

The defense budget process has been
speeded up for Fiscal 1963, In the
past, guidance has been sent from DOD
to the services about the muddle of
Angust, allotting them about six weeks
tor prepare submissions,

This time, however, the services were
husv preparing program package data for
the defense comptroller, Guidance was
received carlv this month m the form
of a document which outlined more
than 300 weapon systems, forces and
programs under the eight package cate-
gones.

[Fach service thus must act rapdly.
Its policv-setting group must  scttle
internal conflicts and then the working
level prepares the submission for trans-
nussion to the Secretarv of Defense by
8 a.m. Oct. 23. There is some doubt
whether all the services will be able to
meet this schedule. Requests for delay
are expected,

Service submissions will be in the
standard category form such as person-
nel, operations and maintenance, pro-
curement, construction, public enter-
prise funds, research, development, test
and evaluation and military assistance.
After thev are returned to DOD thev
will be re-converted to the program
form by Nowv. 15.

No change in the categorv form in
which the budget goes to Congress is
anticipated because the controls exer-
cised there over service spending would

TFX Bidders® Conference

Preliminary bidders’ conference on the
Air Force-Navy TFX tactical fighter was
scheduled for todav at the Acronautical
Svstems Division, Wright-Patterson AFB.
Bids for the twin-engine, variable geom.
etry wing aircraft are due Dec. 6 (AW
Oct. 9, p. 24).

Companies which plan to enter the
competition are the teams of Convair
and Grumman, and Republic and Chance
Vought, along with the individual com.
panies, ™orth American Aviation (com-
bining the Downey and Columbus divi-
sions), Dounglas, Boeing and Lockheed.
Fach of the teams combines Air Force
with Navy production experience.

Powerplants considered  capable  of
meeting the specifications are the Gen-
eral Flectric MF295, the Allison AR168
and the Pratt & Whitney TF30. De-
tails of the engines have not been re-
vealed but they all are in the 10,000-1b.-
plus class.

be radicallv changed if the document
were submitted in program form. Pro-
graming, however, will remain as a tool
of the exccutive branch.

Next step is final review by the Secre-
tarv of Defense and transmission to the
Bureau of the Budget, From then until
hinal approval by the President there is
a constant flow of corrcspondence and
conferences to settle differences between
the Burcau of the Budget and DOD.
These changes, suggested or mandatory,
are passcd back to the services to be
worked out,

Ordinarilv. final approval is forth-
coming the fArst week of December and
the budget document gocs to the Gov-
ermment Printing Office. The Anal ap-
proval goal date this vear, however, is
Dec. 15. There 15 considerable doubt
whether this deadline will be met. The
budget document for the entire excen-
tive branch must be printed and ready
for submission to Congress by the statu-
tory date of Jan, 20,

There are indications that manv ad-
justments will be made to the S50-hil-
lion goal. Principal change will result
from further cost effectiveness scrutiny
of weapon svstems. Distribution among
the services will be roughlv S20 bhillion
for the Air Force, %15 billion for the
Navy, 512 hillion for the Armv and the
remainder divided equally between mili-
tarv aid and DOD.

Reduction in Manpower

Although defense spending will rise
sharplv—about %4 hillion above Fiscal
1962 if current goals are kept—man-
power will be reduced by 147.270. This
ficure indicates that the reserve and
National Guard personnel called up
during the present fiscal vear for 12
months active dutv will be released,
unless the imternational situation docs
not improve.

The Air Force would have $48,000,
a cut of 51,170; the Navv 640.000, a
drop of 17,100; the Armv 929.000, a
cut of 79,000; and the Marine Corps
190,000, The Marine Corps 15 presently
building 1ts strength to that hgure.

Most drastic cut in a program goal
was m the fAxed-site Minuteman solid
propellant  intercontimental  balhistic
missile. Air Foree onginally suggested
a program of 2,500 of these missiles
through 1967 and 51.3 billion for Fiscal
1963, The overall goal has been ad-
justed downward to 200 missiles, but
the Fiscal 1963 funds have been boosted
to $1.8 bilhon.

Navy goal of 45 Polaris submarincs

~ during the same time p-::rind has been

cut tao 41. A total of S2 hillion will be
requested for Fiscal 1963 for tlus
weapon system.
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No funds are included for additional
purchases of the B-52 and B-58 heavy
bombers and the B-70 Mach 3 bomber
is programed for airframe  develop-
ment ondv. For the carrent fscal vear,
Congress voted extra money to cover
these items. McNamara recently stated
that in view of the overwhelming con-
gressional vote for these funds he was
restudving the matter. No decision has
been announced.

The Convair F-106 air defense fighter
is included in the 1963 budget request.
but only as a tentative item. Air Force
had requested 200 of them. The de-
cision mayv be affected by the outcome
of Project Highspeed, a scries of com-
parison tests between the T-106 and
gl;-:: McDonnell F4H (AW Oect. 9, p.
21);

Conventional Carrier

One conventionally powered aircraft
carrier will be budgeted for the Navvy
cvery other vear. The Navv's Typhon
missile system 1s due for enitical examin-
ation, not because of its technical
capabilities, but because of cost.

Army’s Nike Zeus anti-nnssile massile
will be continued a5 a development pro-
gram onlv. However, re-cxamination
mayv lead to a decision to begin con-

Super Scout Proposed

Super Scout—a standard Scont rocket
initially lifted by an  Acrojet-General
solid-propellant  booster—is  being  pro-
posed by Aerojet as one of several means
to improve the performance of the test
and research vehicle.

Calculated to be capable of placing
a 1,000-1b. payload in a 300-naut.-mi.
orbit, Super Scout is an outgrowth of
studies made by the company aimed at
upgrading the propulsion svstem of the
vehicle,

Acrojet’s plan started as a means of
improving pavload capability of the Scout
without changing its existing shell. irst
| approach was substitution of advanced
solid-propellant engines to donble the
pavload capacity of the vehicle.

Second step was to add a 25-ft.-long
hrst-stage  booster to  produce  Super
Scout. The new vehicle would weigh
98,220 Ib., including its 1,000-1b. payload,
and would stand 99 ft, high.

Third step in the proposal would add
a guidance package to go into orbit with
the Scout payload—now spin-stabilized
rather than guided—and this lavout would
| be called Scout 2. Payload capability
would be 1,400 Ib. in a 300-naut.mi. |
orhit,

Other current plans to improve Scout |
include a contract held by Allegany Bal- |
listics Laboratory to improve its two
engines in the four-stage Scout, and a
proposal by United Technology Corp.
for a six-stage Senior Scout.

current production of long lead time
components. Armv will be limited to
14 divisions, a cut of two from what
was requested.

Armyv aviation will be budgeted for
additional orders of Beech L-23F twin
engine  transports, Hiller H-12  and
H-23D helicopters, 325 Bell HU-1 tur-
bine-powered helicopters, 26 de Havil-
land AC-1 twin-engine STOL transports
and 40 Grumman AP-1 twimn turboprop
reconnaissance aircraft,

The Air Force will be scheduled for
400 Douglas A4D attack aircraft to he
used in tactical troop support. This is an
interim purchase pending development
of a new close support aircraft, the
VAX, (AW Qct. 9, p. 24).

Project West Ford Is
Approved After Study

Washington—Air Force will proceed
with Projeet West Ford and shortlv
will attempt to place in orbit 75 1b.
of thin hair-like filaments expected to
form a narrow belt of dipoles which
will reflect microwave signals for be-
vond line-ofssight communications
experiments.

A special panel of the President's
Science  Advisorv Committee, formed
to restudv the possible adverse cffcets
of the West Ford experiment after pro-
tests voiced during the recent Inter-
national Astronomical Union mecting,
has concluded that the Project West
Ford experiment will not impair radio
or optical astronomny.

In reply to a recent protest by Soviet
scientists that the belt of flaments
would pose a phyvsical hazard to
manned and unmanned satellites, the
pancl savs that vehicles capable of with-
standing micrometeorites are amply pro-
tected  against  collision  with  the
fAlaments.

The panel's report restates the
government policy announced on Aug.
5 that no further launchings or orbiting
dipoles will be made until results of first
experiment are fully analyzed.

The panel of top astronomers and
phvsicists concluded that 100,000 times
as many dipoles as are planned for the
Woest Ford experiment would have to
be released to adversely affect or inter-
fere  with  radio/optical  astronomy.
Within two months after filaments are
placed in orbit, they will have spread
sufhciently to increase brightness of the
darkest part of the night skv by less
than 1%, and this only in a very limited
portion of the sky at any instant, the
panel concluded.

The weight of flaments to be
launched, and the polar orbit selected
will assure that substantially all of the
Alaments will have returned to earth
within four to eight years, the panel
study indicated.
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News Digest

Kaman Aircraft Corp. is surveving
corporate aircraft owners to determine
the market potential of an executive
helicopter. Two designs are being pro-
posed, one a fAve-place ship with a 200-
mi. range and 150-kt. speed and the
other a six-place, 300-mi. range. 150-kt.
ship. Both would be powered by a sin-
gle turbine engine. Prices would range
rom  590,000-5300,000 depending on
cquipment, and would have operatimg
costs of 575 an hour based on 600-hr.
annual operation.

National Assn. for the Advancement
of Colored People last week accused
Douglas Aircraft Co."s Charlotte, N. C,,
plant and Western Electric Co.'s Nash-
ville, Tenn., distribution center of prac
ticing job discrimination. Both defense
contractors have signed anti-discrimina-
tion pledges prepared by the President’s
Committee on Equal Emplovment Op-
portunitv. Douglas denied the charges
while Western Electric  declined  to
comment pendmng an investigation of
the charge.

C. M. Woodhouse, 44, has hbeen
namcd parliamentary secretary for the
British Ministry of Aviation by Prime
Minister Harold Maemillan in a shuf-
e of administration officials. e re-
places Geoffrey Rippon who will be-
come joint parliamentarv secretarv for
the Ministrv of Housing,

Stockholders of the Martin Co. will
receive 1.3 shares of the new Martin-
Marictta Corp, for each share of Martin
stock now held and stockholders of
American-Marietta Co. will exchange
their stock on a one for one hasis.

Maj. Gen. James Ferguson, vice com-
mander, Air Force Systems Command,
has been named to succeed Lt. Gen,
Roscoe C. Wilson, deputy chief of staff,
research and technology, Air Force head-

uarters. He will assume the post, with
three-star rank, on Nov,. 30, the date
Gen. Wilson retires,

Several new advances in  optical
masers have been reported by Bell Tele-
phone Laboratories. One is a new ma-
terial, neodymium in calcium tungstate,
which emits light at 10,600 angstroms
with an input power of only five joules
at room temperature. Another is a tech-
nique for greatly increasing intensity
of optical maser emission by using
external mirrors with a chopper wheel
placed in front of one mirror instead
of silvering the ends of the ruby rod,
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AIR TRANSPORT

Delta Sees Added Potential in New Routes

Increased space activities on Delta’s southern trans-
continental routes may enhance carrier’s position.

By Glenn Garrison

Atlanta—Delta Air Lines, busy expanding services on its new southern
transcontinental routes, expects to profit by a rapid cconomic growth in the
areas it serves and therebv to enhance its relative position in the airline

industry,

Delta’s route pattern, in the view of President C. IE. Woolman, includes
arcas whose economic development is moving faster than that of the U. §. in
eeneral. This should increase the airline's share of over-all air traffic. Delta's
share of the industry total increased 267 last vear to 6.3%,

An example of the economic poten-
tial on Delta’s routes 15 New Orleans,
with nearby Michoud, La., sclected as
the site for a Saturn booster production
hase and possibly for assembly of the
Nova launch vehicle, Delta’s southemn
transcontinental route and its rontes to

the north and southeast tie in to New
Orleans.

Another space activity with Thigh
traffic potential will be located at THous-
ton, where the National Acronautics
and Space Administration’s $60-million
Manned Space Flight Laboratory will
be located. Delta does not serve Hous-
ton on its transcontinental runs, but
docs connect the citv with the Midwest
and Northeast. -

The airline with its new routes also
has access to the clectronics and space
mdustries on the West Coast. which
tic in with the East Coast activitics in-
cluding Cape Canaveral, Delta  for-
merly served the \West Coast through
an interchange agreement with Ameri-
can  Airhines, which  automatically
cnded when Delta’s own authority be-
came eftective, -

This interchange. enhanced last vear
hv jet service with Delta’s DC-8s be-
tween  Atlanta and Los Angeles via
Dallas/Ft. Worth, eased Delta’s transi-
fion to a transcontinental operator.
Iispeciallv, it aided Delta’s establish-
ment of an identity in West Coast
markets,

Delta’s new southern routes have
shown a 52% load factor since inangu-
ration of frst schedules June 11. With
the delivery of new equipment, the air-
line this month 15 making a major ex-
pansion of the southern  transconti-
nental services.

Even without the new and poten-
tially profitable routes, Delta's financial
health has been favorable in a period
when the airline industry is cconomically
depressed. A major factor has been
Delta’s equipment leadership in its im-

J6

portant markets, where it got an carly
lead with jets.

Delta eamed  a net profit  of
54.651,836 including sale of piston
cqupment during the vear ended June
30, up from 52,539.083 the previous
hscal vear. Operating revenues for the
two vears totaled $146,132.333 and
5120,191,225 respectively.

Results for July and August, tradi-
tionallv slow months for Delta, were a
net after taxes of $137,000, as opposed
to a small loss for the same two months
of 1960,

But competition will be tougher from
now on as the airline’s competitors add
jet schedules with the expansion of their
fleets.

In addition to the economic growth
arcas on its routes, however, other fac-
tors favoring Delta’s position, Woolman
told AviaTion WeEk, are:

e Long-haul routes which are suited to
jet operation, In addition to the newly
acquired  southern  transcontinental
routes, Delta serves Puerto Rico and
Canbbean pomts ncluding Caracas,
Venezucla. Delta therefore has a good
opportunity to attain maximum use of
its long-haul jet capability,

e Personnel stability and a fortunate
situation in the pilot-engincer disputes
which grounded Delta’s competitors on
several occasions. Delta’s engincers are
pilot-trained and were not involved in
the cockpit controversics. Delta shows
strong pride in the continuity of its
management and personnel,

¢ Equipment decisions which cnabled
Delta to skip the turboprop phase. Oper-
ation of turboprops by the competition
and the attendant difhculties was an
mdustry problem that Dclta was not
beset with, Woolman said.

The long-haul jet potential will be
tapped Dec. 1 when Delta plans to
inaugurate once-weekly  through-plane
jet service to Caracas from San Fran-

cisco via Dallas, New Orleans and
Jamaica. Plans also call for earlv jet
service to Puerto Rico.

Turboprops were regarded by Delta
as mtenim equipment onlv, YWoalman
said. Since speed was what the airlines
were selling, Delta went directly to
Convair 580s for routes competitive
with turboprops.

Delta anticipated the competition
would have about a vyear's advantage
because of earlier deliveries of the turbo-
props, according to Woolman., As it
tumed out, Delta’s volume was not
affected as much as expected.

Of Delta’s competition from the
merged United instead of the old Capi-
tal, Woolman said “It has put a more
vigorous competitor into a held that 1s
amply served without it.”

The Delta president made these
pomts concerning the industry situation
n general:

e Major industry problem is overcompe-
tition over manv routes. Capacity can't
be cut back too much because of the
competitive situation, so overcapacity
results, \Woolman was voicing a major
complaint brought up at the recent
meeting of 13 airline presidents with
the Civil Acronautics Board (AW Oct,
9, p. 37).

¢ Promotional fares are too varned and
the result is a structure complicated tn
administer, Most of the fares don't
reallv tap new markets, but there are
exceptions such as some familv plans
and off-scason package deals. Woolman
jomed the critics of the recentlv in-
troduced vouth fare plan and said he
didn’t belicve anvbody reallv thought
it was a good idea.

e Airlines will improve their position
as the economy of the country improves.
Air travel will continue to grow. but
there's a limit to the market it can he
expected to tap.

On  the southermn  transcontmental
routes, Delta last week was scheduled to
inaugurate its first service at San Iran-
cisco, which will be scheduled from At
lanta via Dallas and New Orleans. As
of Oct. 29, the transcontinental daily
round trips will total seven, including
two 8S0 schedules onginating i Or-
lando, I'la. One DC-8 nonstop between
Atlanta and Los Angeles, already opor-
ating, is included in the total. All of
the schedules will be jet except a DC-7
round trip between New Orleans and
Las Vegas via Dallas. Delta’s four West
Coast points are San  Diego, Los
Angeles, San Francisco and Las Vegas.
One of the schedules will provide Binn-
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SAN FRANCISCO

ingham, Ala., with its first jet service.

To cope with this 25% expansion of
its unduplicated route miles to a total
of 14,122, Delta recently placed a
follow-on order for four additional 850s
and three turbofan DC-8s, all of which
are scheduled for delivery next vear. A
previous additional order of three 550s
will be completed this vear—two have
recently been delivered and the third
will be received nest month., This
brings the total 880 feet this vear to
12 airplanes and the DC-8 fleet now
totals six. Delta also operates a piston
ficct of 20 DC-7s, 11 DC-6s, 26 Con-
vair 340s and 440s, and fve cargo C-46s.

Financing for the seven airplanes
to be delivered next vear has not been
completed. It 15 under consideration

now, but no final conclusion has been
reached, according to Todd G, Cole,
exccutive vice president-administration,

Retrofit of Delta’s present DC-8s to
the turbofan Pratt & Whitnev JT3D
engine is a possibility for the future.
But no decision has been made.

A report that Delta was planning
equity financing with 250,000 shares of
common stock to be sold at $36-37 a
share was denied by Cole. Delta has no
firm plans at present for equitv finane-
g, he said. Such a move 15, however,
under consideration because Delta
thinks it desirable to broaden its equity
base.

Delta can hnance its new equipment
without equity financing, but relatively
high market prices for its stock now are
an encouragement to improve its debt-
equity ratio.

In activating the new West Coast
routes, personnel expansion has not

been a major problem, Cole said. About
75 pilots have been added to Delta’s
roster in the past 12 months. However.
the routes plus fleet expansion have
increased Delta’s over-all pavroll by 723
emploves since the beginning of last fis-
cal vear to 8,290 at the end of June.

[nitial experience on the new routes
indicates that the CAB estimate of $30)
milhon in annual revenues 15 reasonable,
but competitive factors could change
the expectations. Delta’s prospects for
the coming vear depend on “the great
unknown"—load factors—Cole said. The
major industrv problem of overcapacity
will be solved in time with growth of
the market, he said, if CAB exercises
restraint in future cases.

With Dclta’s new West Coast routes
making up about 15% of the airline’s
total market as of June, 1961, other
markets on Delta’s route pattern broke
down about as follows: Midwest over
various routes to Flonda, 33%: Detroit
and Chicago down to Houston over
routes that mclude such cities as St
Louis and Memphis, 17%; Atlanta to
New York, 15%; Atlanta-New Orleans-
Dallas, excluding the West Coast;
Chicago to Houston and Chicago to
New Orleans, 4% the Canbbean, 2%.
Expansion of new segments, of course,
5 :-;Iinifﬁng these percentages.

Delta underwent another major route
cxpansion in 1956, when it entered
the New York market, This was tough
going for a while, according to Charles
P. Knecht, assistant vice president-sales,
Delta lacked identity in the area and
the destinations it served from New
York were not the big ones. A major
advertising effort was undertaken by
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TRANSCONTINENTAL routes across southern tier of states, shown in dotted lines above, added 259 to Delta’s unduplicated route mile-
age. Four West Coast cities were added to Delta’s system: San Diego, Los Angeles, Las Vegas and San Francisco.

Delta to get established in the market.
One big boost for Delta’s New York
operation occurred in October, 1957,
when the carrier had been in the market
about two vears. Delta had just estab-
lished a plush “Roval” DC-7 scrvice,
and was Emfing operational bugs with
it during the hrst two wecks. Just as
it straightened out, Capital went on
strike. followed shortly by Eastern.
With these two major competitors
knocked out and Delta “putting its best
toot forward™ with a plush service, Delta
acquired a strong foothold in the mar-
ket which, according to Knecht, has
been expanded and enlarged upon.

Delta put DC-8s into the New York-
Atlanta market in September, 1959, and
shortly afterward phased the jets into
its service from Chicago and Detroit
to Miami and to Houston and Dal-
las/Ft. Worth. This gave Delta a long
lead with jets over Eastern in the Flonda
market. Convair 530 service was maug-
urated in May, 1960, again putting
Delta out in front with jets in its North,
South and Midwest markets.

The 880s until now have been oper-
ated in an all-frst-class conhgurabion,
but Delta is planning to add coach
scats in the near future. Thev will
still be predominantly first class, with
56 first and 32 coach scats compared
with the present 86 first-class scats.
The coach section will contain six rpws
of five seats, three and two abreast, and
one pair of seats opposite a coat room
in mid-section.

Knecht says Delta's relative emphasis
on first class over coach trafhe—Delta
was one of only two carniers in June
offering more frst class than coach
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CONVAIR 880 is pushed out for departure at Atlanta. Delta’s “jetway” covered loading
bridge, above, is now at Atlanta, Idlewild and Miami, will be installed at other stations.

capamh (Branmiff was the other)—reflects
in part Delta’s percentage of short-haul
services and relative lack of high-density
points. Also, its markets have generally
been suitable for first class, with a large
proportion of business travel, This has
been true, for ecxample, in the New
York-Atlanta market.

But this market within the past few
months has reflected the trend of com-
panies to require coach travel where
available, Knecht said, so Delta has
been studying a suitable reaction to the
trend. Lists from Los Angeles of which
companies now require coach reads like
1 “Who's Who” of industry, Knecht
said.

Coach Travel Trend

However, Knecht questions whether
the trend toward r::4=;11'|i1'in%J coach travel
actually is beneficial to business. Be-
cause of the additional space allotted a
first-class passenger, the businessman
has more room to work or relax for his
destination job, Rather than a blanket
rule by a company, in this view, require-
ments should be made on an individual
basis. Knecht says there is already some
reaction in this direction by business
travelers.

The West Coast routes having made
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a national carrier of Delta, its advertis-
ng will now reflect the new status.
More ﬂdwrtmmg will be done on a

national scale, in magazines, To pre-
pare for the new service, Delta added

about $450,000 to its advertising budget

to promote the southern  transconti-
nental runs. On  the West Coast,
“Delta to Dixie” has been the theme,
stressing service and  Southerm charm.
To the West, emphasis 15 on “all the
way with Delta.”

Delta has consistently made eftorts to
sell its Caribbean and Caracas desti-
nations on the West Coast, and con-
siders this market a strong long-range
potential.  Hotel registrations  from
Califorma in Puerto Rico, Knecht said,
showed up in a recent survey second
onlv to New York, and Jamaica also
reflected strong California  business.
But the situation in Havana and general
political problems in the area presently
nhibit this potential: the Caribbean
routes now accounting for only about

1% of Delta’s revenue passenger miles,
whereas thev have contributed as much

as 6%.

The Florida market has been rela-
tively weak for some time, but Knecht
says these are “straws in the wind” indi-
cating an improvement next winter.

Delta has in any case been bucking the
trend: its Miami on and off passengers
for January through August } this vear
totaled 318,540, up frmn 296,720 dur-
img the same peniod of 1960. More
than half of Delta’s Florida recreational
trafic comes from the Chicago. Detroit
and Cincinnati points.

West Coast Staffing

In staffing its new West Coast sta-
tions, Delta has relied chiefly on its
own people transferred from elsewhere
in the system. All the new district sales
managers fall into this categorv. By
transferring trafhc and reservations per-
sonnel, Delta feels, it provides a force
better equipped with knowledge of such
things as hotel accommodations at its
Southeast points. Another reason 1s
pride in the stability and continuity of
its labor force. For m.amplc the average
service with Delta of all its district sales
managers 15 15 vears.

Operationally, Delta has made the
transition smoothly to its new route
pattern. A preparatory program made it
unnecessary for the Federal Aviation
Agency to require route-proving checks.
Prior to the first schedule, nine Delta
DC-8 captains and hve S50 captains
flew as scheduled extra crews on the
American DC-8 interchange flights,
Thev also qualified into Ontario, Calif.
on Western Air Lines' flights between
Los Angeles and Ontario, the latter air-
port being an alternate. Dhspatchers
were sent to the stations, flving the
routes involved. En route communica-
tions were established by contract with
American for use of ground facilitics,
and Delta 15 now buying Amercan’s
ground communication facilities in the
area.

Delta was first into service with the
DC-8, just a few hours ahead of United,
and well in the lead with the 880, lead-
img Northeast and TWWA bv about cight
and nine months rcspectm'l'l.

The two jets “ran pretty much neck
and neck” in ease of going into service,
according to C. H. Dolson, vice presi-
dent-operations.

The 880, Dolson says, requires extra
pilot training time because of its high-
performance rate of climb and steep-
ness of climb. But for vanous reasons,
including the fact that Delta’s 850 in-
structors had DC-§ experience, the aver-
age transition time for captains in both
aircraft has run about the same, at 18
hr. Delta has an 880 simulator, but no
DC-8 simulator; however, many pilots
were given DC-8 simulator time on
rented United equipment, Dolson said.

Delta expected to get its last 850 late
this month, prior to actual delivery date,
for guaranteed performance tests. Thesc
are to be performed on the final instead
of the first airplane, Dolson sad, be-
cause the airline wanted to put the 850
into service as quickly as possible. Dol-
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son said he expected the test airplane
to meet guarantees. It is, however, a
modified airplane from the eartlier deliv-
€TIES.

Delta’s 880s have just completed a
modification program that kept one air-
craft out of service from Mav 1 to Sept.
26. This work, performed by Convair
at Delta’s Dallas facility, involved about
200 items. In addition to airframe
modifications, engines were retrimmed,

partlv at Dallas and partly at Delta’s
I:-1g base at Atlanta. The engine re-
trimming, which improved hot day and
specific fuel consumption perfﬂmmn-:e

was scheduled to be phase onc engine
of the General Electric CJ805-3, with
two more phases to follow. However,
the follow-on planes next vear, and the
final plane this vear, will be equipped
with the CJ805-3A engine, and instead
of completing phases two and three on
the current engine, they will be modified
to the -3A engine on an attrition basis.

Airframe Modifications

Airframe  modifications  included
changes of the tail cone, with internal
F]JSE fiber beef-up to provide more mass
or absorbing vibrations without metal
fatigue (there had been some cracking
of the tail cone), and bechng up of out-

board foreflaps by laminating another
laver of skin on them to eliminate
cracking. Two airframe modifications
in connection with the engine retrim
were insulation of a throttle switch
which deactivated the vortex destroyer,
and a hx on the engine cooling jet
pump. This eliminated some of the loss
of bleed air and increased thrust.

A major modification item, Delta
engineers said, was repainting the 880s.
From an epoxy resin paint which re-

BOAC Disposes of BWIA

British Overseas Airways Corp. last
week sold 909 of its wholly owned
subsidiary, British West Indian Airways,
to the government of Trinidad-Tobago
for 51,456,000 (AW Oct. 9, p. 36).

The price included onme of the fve
Viscounts BWIA operates, a small DC-3
fleet and BWIA's property in Trinidad.
| BOAC will continue to lease BWIA the
other four Viscounts and will go on pro-
viding leased Britannias for a West
Indies-New York service now operated
by BWIA for the time being. BOAC
will have a seat on the BWIA board,

Jamaica, which has voted not to join
the West Indian Federation, is expected |
to designate BOAC as its chosen instru-
ment.  BOAC is retaining the BWIA
property in Jamaica,

The future status of Leeward Islands
Alt Transport—a subsidiary of BWTA—
was not spelled out, but presumably it
will become part of the new West
Indian-owned airline.

quired too-careful environmental con-
trol, the aircraft were repainted with
enamel, The original paint would pecl
off and leave a “picked chicken” a
pearance, according to Delta.

The early 880s were not dehcient in
runway performance or in cruise speed,
but required a higher power setting
than planned to cruise at Mach .84 and
hence a higher fuel flow.

Delta’s DC-8s also went through a
modification program, being returned
to Douglas during a period beginning
in the spring of 1960 and ending in
mid-January of this vear. These aircraft
underwent the Douglas modifications
including leading edge slots.

Because of the loss of airplanes to
modifications and traiming, and also
because of Delta’s basic route pattern,
utilization has not been particularly
high on the airline’s jets. However, the
figures will increase from now on, ac-

cording to the carrier.
For the DC-8s, utilization in 1960

peaked during April at 8.04 hr. and hit

a low of 5.44 in July as overhauls began
and as the airplanes started back for
modification. The 1961 high so far was
8.15 hr. in June, and for the rest of
1961 the prediction is about 9 hr.

For the 880s, the 1960 peak was in
September at 6.22 hr., when the carner
had five of the aircraft. The 1961 high
was in April with 6.23 hr., and the pre-
diction for this month, with 11 aircraft
m service, 15 7.27 hr.

Average Stage Length

Delta’s current average system stage
length is 280 stat. mi. Awverage 880
stage length is 665 mi. The 880s are
operating at a cost of $1.62 per mile,
while the DC-8 direct operating cost
per mile is $2.01.

With its DC-7 piston equipment,
Delta’s utilization is running about 7
hr: with its DC-6s5, about 8.45: and
with its Convair 340s and 440s, about
15

With the introduction of DC-8s,
Delta set up a new maintenance system
based on continuous blocks rather than
recurring blocks., Instead of dividing
m*trlmu? into eight recurrning blocks,
representing division of a total number
of hours, the blocks now are in an inh-
nite senes and are pegged to more
nearly exact overhaul lives of individual
components. This required a great deal
of research to set up, but Delta says it
more nearly utilizes the maximum time
of each item.

Delta’s giant jet overhaul base at
Atlanta, opened in June, 1960, emplovs
about a quarter of the airline’s entire
personnel total, Pror to the opening.
Delta’s DC-8 engines had been over-
hauled by American. The 8580 engine
overhaul from the start was done by
Delta, and the DC-8 engines were
phased into the work of the new base.
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Lack of Liaison Major
Cause of BOAC Strike

London—Major cause of a 12-day
strike by British Overseas Airwavs Corp.
emploves at London Airport last July
was lack of communications between
the management and men, a special in-
vestigations committee reported last
week.

The strnke, which BOAC claimed
cost the airline nearly $1 million a day,
started when workers objected to a
supervisory scheme which was the final
step in streamlining the London opera-
tion (AW July 24, p. 23).

The cnmmittﬂe, composed of four
union executives and two BOAC agents,
set up by the National Joint Council
for Civil Air Transport, reported:

“It 15 imperative that a large measure
or harmony and understanding should
exist between supervisors and trades-
men [i.e., workers] . and both
groups [are urged] to make every t:ffﬂrt
to improve the present rﬂiatmnshlp

Discussing the lack of communica-
tion, the committee said many of the
witnesses were ill-informed on the new
supervisory system, its objectives and
the short- and lnng term effects of its
introductions—circumstances which the
committee  claimed facilitated  the
spread of false rumors.

Although the committee said BOAC
did little to give the cnmﬁﬂl:te picture
to the workers, the group also cnticized
union leaders for not effectively re-
porting the facts to union members.
Another problem is what the commit-
tee called antagonism between the two
worker groups—supervisors and their
maintenance staffs.

Committee emphasized that, in its
opinion, no group of workers has been
adversely affected by the new super-

visorv svstem. However, the members
recommended that BOAC should make

further efforts to create training facili-
ties leading to securing of licenses, and
thusly potential promotions.

Liquidation Ordered

For British Carrier

London—0Overseas  Aviation (C.L),
Ltd.. British independent airline which
is deeplv in debt to Rolls-Rovee, British
Petrolenm and British Overseas Airwavs
Corp, (AW Aug. 28, p. 43), last week
Wils urd-r; red into Eumpu'lﬂun liquidation
on a joint petition by Rolls and British
Petroleum.

Owverscas Aviation, which has been
grounded since British Petroleom cut
off its fuel supplies, owes about
$700,000 each to the fuel company and
to Rolls. Also the airline owes BOAC
about $300,000 for spare parts for Over-
scas Aviation's Argonaut transports.
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Airlines Split on Dropping Frills;
Some See Fare Increase Requests

By Robert H. Cook

Washington—Airline interest in a
new round of fare increases was rekin-
dled last week after it became apparent
the carriers could not agree on the
Civil Aeronautics Board suggestion to
offset falling profits by cutting out “frill
services” (AW Oct. 9, p. 37).

Only one week aftr.r completing a

“general agreement” to drop all food
and liquor service on coach flights,
nearly half of the 11 major trunklines
were skeptical about the savings this
would produce, while others were
clearly reluctant to abandon a compet-
tive weapon on which they have built
their identity and success.

Most carriers had no definite idea of
how much their operational costs would
be reduced by dropping these services,
but they indicated it would hardly be
enough to alter profits i.lgnlﬁcﬂnth
Lat::rmg and airline kitchen costs for
hrst-class service would still account for
most of the more than $67 million
spent by the airlines for passenger food
service last vear.

Agreement Doubted

Airline presidents and management
personnel appeared doubtful that indus-
trv will reach accord on the idea. 'The
refusal of anv one direct competitor
will be cnﬂugh to doom the proposal,
thu point out.

“In the final analysis, the one miss-
ing link in this picture is the public,”
said the president of a major trans-
continental carrier. “We've got to give
them what they want and I doubt if
either the airhine industry or the CAB
15 going to make any arbitrary decision
on this.”

Substituting a sandwich tvpe meal

1960 Passenger Food

Expenses *

AMETican . ...ovvrvnnans $15,995,900
Brant onv v virnnnns e 2,735,513
B PR 2,870,604
Continental ............ 2,070,734
LR e i 4,063,745
Halorny cosiiauvisyaiaes 8,387,305
PR e 2,198,723
Northeast .............. 1,203,257
Northwest ......00000. . 3236475
5 SR S . 7,794,909
United . .cvvvvvnisssens 11,336,520
Wt .. crianans 2,205,082

* Figures taken from official Civil
Aeromautics Board Form 41 reports.
Totals cover domestic operations only.
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for a hot meal on coach flights, as ongi-
naly suggested bv CAB, would save
“nothing more than the cost of a little
clectricity,” he said. Another idea—sell-
ing coach passengers box lunches at the
airport—would return the industry to
the lower qualitv of service prevalent
several vears ago, he said.

The executive said he believed the
CAB may soon be asked for permission
to discuss actual fares—a subject which
Chairman Alan §. Bovd was careful to
emphasize would not be discussed at
any airhne management meeting ap-
proved by the Board.

New Request Expected

“If the Board doesn’t agree to this,
someone 15 almost eertain to get at the
root of our proft pmh![ms by fling
tariffs for a new fare increase,” he said.
This opinion is shared by several other
trunk operators, he added. The rapid
acceptance of lower coach fares and
their diversionarv effect on the higher-

vield frst-class fares is a major cause
of the industry's plight, he said.

Other carriers supported the idea of
a fare increase, but were divided on
whether it should be applied to coach
or first-class service. Most favored a
higher charge for coach, pointing out
that it gives the passenger the same
speed advantage, with similar meals
and nearly the same comfort. Cost to
the airline is close to that of hrst-class
service, but vields a lower profit. They
estimated coach fares should approxi-
mate 85% of the frst-class charge.
However, thev scemed doubtful that
the CAB would relent in its policy of
keeping coach fares at the fxed 75%
level.

Another transcontinental airline
spokesman said he favored higher first-
class fares to offset the diversion, but
feared that increasing them might only
accelerate the exodus to coach. He said
it would be “extremely dificult’” to put
a dollar value on how much could be
saved by {Jmﬁping meal service on coach
flights, but that he “went along with the
general idea” as a possible means of
streamlining its operations.

Another Yiew

Another trunkline, which said it
favors a “modest” increase in coach
fares, thought that the dropping of
food service for this class might be
more significant if judged by the effect
it might have on the industry’s current
carnings. Industry financial fgures for
the first six months of this year show a
total net loss of $37 million, so that
a saving of as little as 10% might make

the difference between a proht or a loss
for many airlines, an executive of this
carner said.

He added that his company might
save nearly $3 million if it decides to
cut out coach flight meals.

He expressed a hope that the industry
would arrive at, and abide by, an agree-
ment on the food pl‘ﬂh]ﬂm as this
might prove to the CAB that the car-
riers can be trusted to solve much

larﬁ roblems.

eal service on turbojet flights was
Elng‘tcd out by another airline president
as a “never-ending headache” in that
it has been difhicult, on short flights, to
provide the full service expected by the
puhlir:

“Once they're used to it, vou've got
to provide the service, but it has been
extremely difficult to schedule and serve
meals for consumption in sometimes
less than an hour, for a route that used
to take two or more hours on a piston
aircraft flight,” he said. This exccutive
claimed there is “only one real holdout”
against the idea of cutting coach meals,
and saw a distinct advantage in the
idea. Bevond the actual savings in food
and catering costs, he noted the need
for one less hostess.

Selling Point

Speed, rather than food, i1s “still the
main thing we're seling” he said. He
singled out might coach service revenues
which he said have been severcly af-
fected by day coach fares, which are only
slightly h1ghl:r

On the proposal to drop liquor service
for coach assEngers, some CATTIETS COm-
mented l:1]1]t it is provided only as a
convenience which generates very little
profit.

Others, which do not serve liquor at
all, pointed out “we didn't lure our
hostesses to be barmaids.”

Northwest Combines
All Customer Services

Northwest Ornient Airlines has ereated

a new transportation services depart-

ment designed to consolidate all cus-
tomer service functions in one operat-
g section,

The new department, under the di-
rection of Paul L. Benscoter, vice presi-

dent-transportation services, consists of

five divisions, each responsible for all
RIHEEE of tmnspnrtatmn contacts with
orthwest's customers, Benscoter will

be assisted by M. §. Brandjord as direc-

tor-services administration,
M. C, Lund will direct the ground
services division and J. €. Robertson

has been named director of the in-flight

services division, R, H. Weihe will
head the communications division and

L. J. White will continue as director-

reservations division,
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U.S. Carriers Slip in International Competition

passengers and foreign lines 2,071,000, giving the U.S. 54.7%
of the total. (Traffic figures do not include U.5.-Canada trans-

and 1960:

Latest Civil Aeronautics Board figures show U.S. flag carriers’
share of the imternational traffic declined 209 between Fiscal 1950

® In Fiscal 1950, there were 16 U. S, flag carriers and 41 foreign
airlines competing for international trafhc, giving the U. 5. 28% of
total number of airlines. In Fiscal 1960, there were 20 U. 8. flag
carriers and 67 foreign ones, giving the U. 5. 239 of the total.

border operations.)

Par Cent

Fiscal 1950 Fiscal 1960 increase

U. 5. scheduled infer- Weslern Western 1960 over

national carriers Atlantie Pocifie Hemispheore Total Atlantic Pacific Hemisphere Total 1950

Mumber. . ............... . 3 2 13 167 3 4 15 20! <+ 25.0
Thousands of revenue paos-

senger miles lown.. . ... 859,842 328,160 914,624 2,102,626 4,014,765 1,732,503 2,938,222 7,686,580 -+ 265.6
Thousands of revenue fon

miles. . ..... .......... 122,463 55177 125,341 303,002 454,612 267,926 375,015 1,097,553 +252.2

Unduplicated route miles. .. ... .... ...... 103,107 A T e | T Pt e R G AR 127,926 -+ 24.0

Number of nations served . . 28 i.'r 20 54 33 10 21 &4 -+ 13.5

! Total is not duplicated; therefore, it shows less than combined areas since Pan American World Airways flies to all three areas.

London Committees
Oppose City Heliports

London—Housing and planning com-
mittees of four London councils have
protested to the Ministry of Awviation
against plans to build a city-center heli-
port in one of three Thames Estuary
locations (AW Aug. 28, p. 57), pn-
marily on the grounds of noise.

Westminster City Council has been
asked to oppose by all means the con-
struction of a heliport at Nine Elms
Coods Yard, Battersea, because the
helicopter noise level would be an in-
talerable nuisance.,

As pointed out in the August report
bv a ministry committee on heliport
planning, Nine Elms has 2,500 resi-
dents, four proposed schools and sensi-
tive buildings (i.e., apartment houses).
Westminster committee claims take-
offs would be on a 1:4 climb angle,
with the helicopter flving 4,000 ft.
hefore reaching 1,000-ft. flight altitude.

The Nine Elms heliport would be
1,070 ft. from Dolphin Square, Lon-
don's largest block of private flats, and
790 tt. from Tachbrook Housing Estate.
Residents from these two areas have
been agitating against the proposed
heliport since the ministry plans were
revealed. Among other protests:

e Stepney  Borough Council will he
asked to oppose the St Katherine's
Dock heliport site, although this is the
least desirable of the three, according to
unofhcial reports. Stepney  Housing
Committee claims construction would
displace about 800 persons due to de-
molition of apartments now occupied.
e Streets Committee of the Court of
Common Council has claimed construc-
tion of a heliport on the rof of the

Cannon Street Station would make that
section a living hell, if helicopters
reached a peak period of a landing
every two minutes.

e Highways Committee of Battersea
Borough Council also has asked the

council to object to a heliport at the
Nine Elms site, due to noisc.

Canada Sues Airlines
Over Navigation Fees

Canadian government has fled suit
igainst two transatlantic airlines that
refused to pav a 4009 rate increase it
levied last vear against users of air navi-
gation aids and facilities operated by
Canada.

Canada, which feels it should be re-
unbursed by airlines that use its radio
facilitics without landing at its airports,
15 seeking more than 5700,000 from
Pan American and KLM. Landing
fees mormally include charges of the
tvpe sought by Canada.

The claim against Pan American cov-
ers 7,445 transatlantic and 292 polar
flights between Jan, 1, 1960, and Apr_
30, 1961, Swmit agamst KLM cited
+.630 transatlantic and 272 polar flights
clurmg the same penod.

Filed in Ottawa’s Exchequer Court
on Sept. 7, the suits were interpreted
as test cases designed to answer whether
Canada legally can quadruple interna-
tional nser charges. On Jan. 1, 1961,

Air France Order

Paris—Air France has ordered four Boe-
ing 707-320B aircraft for 1963 delivery.
The order will bring the carrier’s Boeing
Aeet to 24 aircraft.
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The following chart shows the increases by area in trafhc carried
by U.S. lines, Note that international trafic more than doubled
in the 10.vear period between Fiscal 1950 and 1960. A private
' study and Senate hearings, scheduled to begin early next vear, will
e In Fiscal 1950, U.S. carriers flew 818,000 passengers to and | be directed to the question of whether U.S, policies should be
from the U.S. while foreign lines flew 277,000, giving the U.S. | changed to help U.S. carriers win a larger share of the interna-
7479 of the total. In Fiscal 1960, U.S. carriers flew 2,505,000  tional market (AW Oect. 2, p. 37).

the Canadian government raised such
charges from $20 per flight to 584 per
flight. At least 10 U. 5. and foreign
carners then served notice thev would
refuse to pav the additional 564,

BOAC, Air France and Lufthansa
were among the carners that agreed to
pav the increase (AW Apr. 17, p. 45).

By international agreement, Canada
operates the air traffic control svstem
that covers the northwest sector of the
Atlantic Ocean. It claims that the cost
of keeping its Gander. Newfoundland,
air trafhc control center open exceeds
S1 million annually.

National Reports Loss

Of Over $7 Million

Washington—National  Aurlines  re-
corded a net loss of $7,254,.145 on total
operating revenues of 563,951,075 dur-
g Fiscal 1961].

Total revenues for the previous vear
were 505,042,866 with operating ex-
penses of 574,763,052, as compared
with $70,431,216 recorded during the
past fscal vear.

Despite cuts of more than 54 million
m expenses, National had a net operat-
ing loss of 56,480,138 in Fiscal 1961
as-compared with a loss of 56,120,186
for the previous vear. Net loss to the
stockholders was calculated at $3.92 a
share last vear, as compared with a
$1.57 loss in IFiscal 1960.

National attributed its losses to excess
competition in the New York-Flonda
market; a general business recession;
loss of the Cuban market; speed restric-
tions placed on its Lockheed Electra
turboprop aircraft and “the unrealistic

demands of labor resulting in two
strikes during the fhscal year.”
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LOCHHEED JETSTAR=<FIAST U. 5 CORFORATE TURBOIET

Left: Shell engineer tests filter-separator at the AeroShell Turbine Fuel Equipment Laboratory — first in
the U. S. Right: New Lockheed JetStar refuels, Shell sold over one billion gallons of aviation fuel last year.

Shell Research reports on

5 advances in fuels and lubricants and discloses

how they improve aircraft performance

1. First non-ash additive oil for
piston engine aircraft. AcroShell®
Oil W is the first fully compounded
additive oil ever approved by every
major piston engine manufacturer in
the U. S. AeroShell Qil W is the hrst
piston engine oil that does not form
harmful metallic-ash deposits.

It helps keep engines cleaner, ex-
tends periods between overhauls, can
even lengthen engine life.

2. Shell grease lubricates X-15 as
it sets world’s speed record.
Twenty-four greases were tested for
use on the X-15 rocket plane. Onlyone
— AeroShell Grease 5A™—passed all
tests and was commercially available.

Today, AeroShell Grease 5A guards
23 vital control points in the X-15 as
it sets new speed records for manned
aircraft.

AeroShell Grease 5A is also recom-
mended for commercial and private
aircraft.

3. Full-scale gas turbine research
lab. Shell Research built and operated
one of the petroleum industry’s earliest
laboratories designed to investigate fuel
performance in full-scale turbine en-
gine combustion systems, This paid
off in 1955 when the hrst airline intro-

duced turbine aircraft. Shell was ready
with the fuel.

Shell has the most extensive turbine
fuel distribution network in the nation
for general aviation and sold over a
billion gallons of aviation fuel last vear,

Today, Shell is the leading supplier
of commercial aviation fuel in the LIS,
4. First turbine fuel equipment
lab assures maximum cleanliness.
Shell set up the first L1 5. laboratory
in the industry to study turbine fuel
cleanliness. Its purpose: to assure
Shell's ability to deliver uniformly
clean fuel to your airplane.

As a result, today's Shell wrbine
fuel is of ﬂutstanding [|'I..lﬂ]:[l}'. You can
buy it with absolute conhidence,

Whatever plane you fly, wherever
you fly it, Shell's experience in air-
craft fuels and lubricants assures
you of top performance.

D. Shell and fuels of the futture.
Shell has developed a special hvdro-

carbon fuel for Mach 3 fight. But the
craft that will use it have vet to be per-
fected. When they are, Shell will be
ready.

Shell rocket Fuel-UMF®C—is to-
day powering the hrst-stage boosters of
many of today’s satellite vehicles.

Py

Special note to airport dealers

SueLt offers independent dealers
a complete range of assistance.

Shell's technical representatives
are backed up with the solid expe-
rience and technical know-how
that has made Shell the nation’s
top supplier of commercial aviation
fuels.

Shell's advanced products and
reputation with pilots assure that
vou will stay prohtably ahead with
a Shell dealership.

Contact yvour Shell District Of-
hee for details. Or write: Shell (il
Company, 50 West 50th St., New
York 20, N. Y.

A BULLETIN FROM SHELL

— where 1,997 scientists are helping to
provide better products for industry

Southern Impasse Prompts ALPA
To Press Broader Picketing Rights

Washington—Airline labor problems
multiplicd last week as the Air Line
Pilots Assn. began a drive to amend all
cxisting contracts to permit members
to i&'t any airline operating with
..Hr.:gr.d strikebreakers.

Immediate target of the union’s pro-
gram 1s solution of the l16-month-old
Southern Airways strike, which ALPA
estimates has cost the pilots’ union $2
million,

Success of the drive would mean that
ALPA pilots on several major trunk-
lines could legally refuse to man flights
destined for any point being picketed
by the Southern pilots.

Major Strike Possible

Faillure of airline managements to
agree to such a provision could lead to
a strike on all 47 airlines now holding
agreements with the union, ALPA said.

ALPA President Clarence L. Saven,
admitting the gravity of such a large-
scale shutdown, had said earlier the
achion would probably tngger forma-
tion of another presidential fact finding
commission—a goal which ALPA has
been secking in the Southern dispute.
Saven, in apparent reference to the
Feinsinger Commission appointed to
1mutlgate the nationwide airline shut-
down by the Flight Engineers Interna-
tional Assn. last February, noted that
such action has “worked for others.”

However, ALPA members at Trans
World Airlines, impatient over the de-
lav in issuance of the final Feinsinger
Commission report, threatened to walk-

Newark Jet Additions

New York—]Jet service to Newark Air-
port, where such equipment was barred
until recently and now operites under
restrictions, will be increased substan.
tially Oct. 29 when TWA puts its first
707-120 into the airport and United adds
Caravelle schedules,

TWA plans a daily onestop service
to Los Angeles and San Francisco via
Baltimore, The airplane will take off
light from Newark and add fuel at Bal-
timore, suffering no payload loss.

United, now operating three departures
daily with the French jet, plans an in-
crease to seven departures and arrivals,

American was granted permission to
operate jets at Newark but has not sched-
uled them at the airport. &mcﬁmnl
balked at the terms of the permission,
which limited the airline to one daily
schedule initially and described the jet
operations as experimental, subject to
cancellation,

out after 14 months of fruitless nego-
tiations (sece p. 47). The commission
has been working since February on
rﬂmnmmndﬂhﬂm to settle the lnng dis-
puted “cockpit jurnisdiction™ issue be-
tween flight engineers and pilots.

Pilots’ Case

The pilots have charged that while
they are willing to accept the original
recommendations made by the commis-
sion (AW May 29, p . 33) the company
has refused to cunsndl:r a contract set-
tlement untl the commission issues a
final report.

Industry sources claim Fr:-:msmgc
has completed a final report containing
a more detailed resume of recommenda-
tions in the original report. It was re-
ported that the final draft might be
made public this week.

A dispute with navigators is compli-
cating TWA's chances of settling with
the pilots. TWA's 63 navigators, mem-
bers of the air transport division of the
Transport Workers Union, object to
TWA's testing of dual doppler naviga-
tional svstems. Earlier, they called off
a strike after appointment of a special
presidential emergency board.

The navigators contend that the sys-
tem, to be operated by the copilot, will
result in the eventual Toss of their jobs.
TWA pilots have noted that use of the
svstem will increase their workload and
can be expected to increase their wage
demands if it is adopted.

Additional Provision

In the picketing clause drive, ALPA
said it also wants to include a provision
which would relieve pilots from carry-
ing passengers who might produce
revenue for struck carriers, If applied to
the Southern situation, a spokesman
said, pilots could refuse to transport any
passengers transferring from or to a
Southern flight.

The pilots of 19 airlines have already
approved the plan, the union said, and
most of the remaining airlines would be
served with contract reopening requests
“within a few weeks.”

ALPA offcials called the plan a
means of restoring the “bargaining
balance which the carriers are seeking
to destroy through mutual aid pacts
approved by the Civil Aeronautics
Board, strike breaking subsidized by the
Federal government and mutual mb&.:dx
through interline ticket arrangements.”

Saven said that other airlines were
indirectly subsidizing Southern through
interline agreements by which they pro-
vided Southern with 75% of its busi-
ness. Last year, the union said, ALPA
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attempted to counteract this by having
pilots refuse to cross Southern pilots’
picket lines or fly into picketed airports,
This plan, which would have affected a
13-state arca, was blocked by a court
injunction obtained by eight major air-
lines, the union said.

“In view of the Federal govern-
ment’s failure to prevent Federal sub-
sidies being used for strike-breaking pur-
poses, continued subsidization by other
carriers through interline business, and
the court's legal actions to prevent
ALPA members from exercising their
legal rights to observe picket lines of
other members of the organization, it
has become necessary for the pilots to
invoke the procedures of the Railway
Labor Act to clarify the right which
they feel they now have of honoring
the picket lines of their own brother
pilots to protect themselves contractu-
ally,” Saven declared.

Pyle Will Leave FAA

For Industry Position

Washington—Deputy Federal Avia-
tion Agency Administrator James T.
Pvle, whose resignation was accepted
by the White House last week, has been
appointed vice president of General
Precision, Inc., and will begin working
with 1ts office here on Dec. 1,

Administrator of the Civil Aeronau-
tics Admimstration from 1956 to 1958,
Pvle became FAA’s first deputy admin-
istrator in 1959, serv ing under Elwood
Quesada, the agency’s first administra-
tor.

Pvle, who is 47, will resign his FAA
duties on Nov. 3. In a letter to the
President, he said reasons of “a personal
inancial nature” forced him to leave
the FAA post. His next emplover, Gen-
cral Precision, Inc., is the principal
operating sul:-sldmnr of General Pre-
cision Equipment Corp.

A 10,000-hr, pilot, Pyle was formerly
a Pan American operations executive,
president of Air Charter Co. of Denver,
president of Denver Air Terminal Cﬂrp.
and, in 1953, was appointed assistant
to the Assistant Secretary of the Navy
for air.

Navigation Aids Ordered

Washington—Seventy-one VOR madio
ranges have been ordered by Federal Avi.
ation Agency under a $2-million contract
with the Televiso Corp. of Wheeling, II1.

FAA will install 50 VORs for en route
service, the remainder will be TVORs
(Terminal VOR) which are installed at
or ncar airports. Later this year FAA
plans to convert the 50 en route aids to
VORTAC installations, which will offer

pilots distance and azimuth information.
FAA hopes for delivery in one year,
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BECAUSE IT
DRAWS IN

MORE AIR
HERE ...

THE PRATT & WHITNEY AIHIJHAFT TF33 TURBOFAN GENERATES UP TO 42% GREATER THRUST

- :III'HIH'_IHHIHHHIIHlelln

.‘ ‘

{ In simplest terms, this is how the Pratt & Whitney Aircraft
TF33 (JT3D) turbofan has improved on the efficiency
« of the conventional turbojet engine. The TF33 is the
logical extension of the turbojet's design simplicity, flexibility and unprecedented reliability,
proved in over 15,000,000 hours of flight. The TF33's increased thrust—42% greater on take-
off than its straight jet counterpart—permits use of shorter runways, gives quicker climb to cruise
altitudes, and faster cruise speeds. Substantially reduced fuel cunsumﬁtinn greatly extends range.
Eight TF33 engines power the huge Boeing B52H. They develop 136,000 pounds total thrust,
40,000 pounds more than the Bb2G's turbojets—more power than any plane in the free world.

Pratt & Whitney Aircraft £

pivision of UNITED AIRCRAFT CORPORATION 853

EAST HARTFORD, CONNECTICUT
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Stranded Charter Stirs Ire in Congress

Washington—Congressional critics of
supplemental airline operations may
utilize the recent stranding of 95 pas-
sengers by President Airlines for nearly
a week in Shannon, Ireland, to trigger
a full-scale investigation of supplemental
airling operations and the Civil Aero-
nautics Board's control of them.

Stafts of both the Senate and House
subcommittees on aviation are await-
ing the completion of a CAB investiga-
tion of the incident, undertaken the
dav after a probe was requested by
Rep. John Rousellot (R.-Calif.). He had
criticized the management of the airline
following the Sept. 10 erash of a Presi-
dent DC-6 at Shannon with the loss
of 83 lives,

He also was highly critical of legisla-
tion, which could give supplementals a
permanent uerahnn authority, during
House debate on the measure Sept., 18,
Later, he criticized the wav the Board
is carrving out its responsibility to
check the financial standing and safetv
precautions taken by the carners.

Board spokesmen indicate that under
present rules governing charter fights
by supplementals, a detailed scrutiny of
the ;urlm::; financial background is not
required.  Approval is granted on the
basis of a formal application assuring
that all CAB economic regulations have
been complied with.

Several other carriers have also
stranded charter passengers for various
reasons, the spokesmen said, but investi-
gations have determined that most of
these incidents did not violate CAB
regulations and were considered a con-
tract breach between the airline and
the charterer,

One notable exception, thev said, was
the case of Universal Airlines, which had
its authority revoked nearlv two vears
ago after the carrier collected funds for

charters, but failed to make refunds
1ftu canceling the flights, The presi-
dent of Universal then was George S.
Patterson, who is currently the general
manager of President Airlines.

Evidence uncovered in the investiga-
hml of President will be submitted with

“appropriate recommendations” to the
full, five-emember CAB, spokesmen of
the Board's enforcement division said.

Glenn H. Taylor, a Los Angeles
builder who assumed control of Presi-
dent just two days after the Shannon
crash, deplored the “unfortunate chain
of events” and the unfavorable pub-
licity which followed the accident,
the stranding of passengers at Shannon,
and a two-day delay encountered bv 88
President charter passengers at London.

Taylor said he I;aad talked with Rep.
anel]nt and thnught the congressman
had cause for “legitimate concern” on

his views of the supplemental industry,
cven though President was a “victim
of circumstances.”

Huilding wublic confidence in the

pplemental industry as a safe and
dnpﬂndahlc mode of transportation will
be one of the first phases of a major
program now under wav to make Presi-
dent the largest supplemental airline of
its tvpe, Tavlor said.

The new president said he purchased
the airline on Sept. 18 from FFred Wil-
son, of Sherman Oaks, Calif,, after more
than a vear of negotiation. The carrier
was created the vear before by the trans-
fer of an operating certificate formerly
owned by California-Eastern Aviation,
Inc. to the new hrm with a capitaliza-
tion of 5100,000. Attornevs for Prosi-
dent smd that it was not necessarv to
make a legal filing of Taylor'’s purchasc
with CAB, since Tavlor had no previous
connection with the aviation industry,

CAB records histed Wilson as presi-
dent, but Taylor said that Edward Ringo
has now been named president undgi:r
plans to revamp the entire management.
Patterson has also been retained, Tav-
lor said.

Tavlor singles out the supplementals’

“feast or famine” financial status, plus
the timing of his acquisition of Presi-
dent Airlines as contnbuting factors to
the six-day delay at Shannon.

Short of flight equipment because
of the Sept. 10 crash, the airline faced
the problem of returning 700 (lgnsscng{.rs
from Europe with only a DC-6 and a
DC-7 available, he said. The task was
accomplished at a cost of $100,000 In
ferrving the aircraft empty between New
York and Europe. The DC-7 scheduled
to pick up the Shannon passengers was
delaved there for 48 hours for repairs.

When the repairs were completed,
Tavlor smid, airport authornties and cred-

Cargo Helicopters

Moscow—Aeroflot plans to make un-
precedented use of helicopters for cargo
flights between the Black Sea coastal re-
sort of Adler and nearby Cancasus Moun-
tain villages this fall.

]}I'ﬁring the summer, Adler-based MMi-4s |
I averaged more than 20 tourist flights
daily to other resorts along the coast and
in the mountains. Now some of these
craft are shifting over to transportation
of machinery, equipment, medicines and
pracessed foods to agricultural villages in
the mountains. Return loads are fresh
fruits and vegetables. I

Some isolated mountain points which
are a two or three day drive from Adler
during the fall and winter can be reached
in 15 minutes by helicopter.
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itors refused to permit a takeoff until
all hills were paid in cash. Checks had
alwavs been honored before, Tavlor said.
He admitted that pavchecks of some
President personnel in Ireland had failed
to clear because of a transfer of com-
pany funds to a new bank. The transfer
was made in conjunction with his ac-
quisition of President, Tavlor said.

An mmtial pavment of $3.000 was for-
warded to Shannon by a scheduled
turhojet flight as soon as the delay was
reported, Tavlor said. When it became
necessary  to  advance an  additional
36,000, he pointed out, Shannon banks
were closed for the weekend, delaving
release of the fight even longer. Actual
Fm ment of the bills was made on the
ollowing Monday and the aircraft de-
parted—six davs late—the next day,

Tavlor also criticized newspaper ac-
counts of how President took carc of
the stranded Shannon passengers. Some
¢lected to pav their way home on other
airlines and a few staved with relatives,
hut the majority was cared for by the
airline, he said. Cost of these accom-
modations has not vet been determined
by the airline, Tavlor said.

The entire incident may have been
averted 1f it had happened at a time
when President could have obtained
other aircraft, said Tavlor, but none was
avatlable.

Tavlor hopes to make President the
largest supplemental airline and has pur-
chased 34 Boeing Stratocruisers to pro-
vide a fleet capable of handling military
contracts, Civil Reserve Air Fleet com-
mitments and “world-wide charter oper-
ations at a price within the vacation
budgets of medium- and low-income
workers.”

President expects to have five of the
Stratocruisers in service within the next
two months and has given a design en-
gincering contract for modifications to
Strato Engineering Corp. of Burbank,
Calif. Formerly operated bv Pan Ameri-
can World Airwavs and Northwest Air-
lines, the Stratocruisers will eventually
be modificd to incorporate swing tail
loading for cargo, and later mav he
powered by tur%upmi] engines, Taylor
said. Negotiations for the modifications
are currently being discussed with Gen-
eral Electric Corp., he added.

Tavlor, would not disclose the pur-
-L'||:I5E price for the flect, but said it was
a “good deal” for President, and in-
u:'[udr:d a full inventorv of sparc parts.

Tavlor said his |:rlIrE|l'I'1-‘.'_‘ of President
is a “lifelong ambition.” He said he
intends to provide an unusually gener-
ous retirement plan for the airline's
pilots and is prepared to use much of
his Taylor Building and Development
assets to further his plans on President.
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All qualified applicants will receive consideration for employ-
ment without regard for race, creed, color, or national origin
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NAVIGATION with "needle's eye” precision

is achieved by Motorola RDI. Synergistic
combinations of Radio, Doppler, and Inertial
sensory data into one integrated system exceed
the sum of the capabilities of each. Ranging
hundreds of miles from their ground-anchored
reference, these R+D, R+1 and R+D+1 ecombina-
tions provide targeting accuracy...
resistance to detection. Unique
combinations of these techniques have
been proven in applications requiring real-time,

to interference...

1 @ needle 1n unmanned Hight
o) e
(!
To

Military Electronics Division

immunity

"equired Motorola system

position-fixing and space vehicle-guidance. These
Motorola systems originally were designed for
missile guidance and surveillance drone
navigation...they now provide reliable solutions
to a broad range of problems requiring
continuous, current, and extremely accurate
control data never before attained in a dynamic
environment. Sensory synergism is another
demonstration of Motorola's systems ingenuity.
Classified details of these programs are avail-
able to those with an established need to know.

MOTOROLA

CHICAGO 51, lllinols, 1450 MNorth Cicerdo Avenug
SCOTTSDALE, Arizona, B201 East Mc Dowell Road
RIVERSIDE, Calfornia, 8330 Indiana Avéenu@

SHORTLINES

P Air Line Pilots Assn. plans to set
a strike deadline at Trans World Air-
lines soon. ALPA told the National
I"L‘.iLdlmm'l Board that the company has
“procrastinated and refused” to deal
with their problems on grounds that
they were waiting for more reports from
the Feinsinger Commission.

> American Airlines reports its passen-
gers may now order a rental car, along
with hotel or motel accommodations,
when they make travel reservations.

» Braniff Airways will add one new non-
stop Boeing 707 Right from Dallas to
Chicago and another to New York on
Oct. 29, making a total of three jet
flights dailv to both cities from Dallas.

» Burean of Customs has adopted a sim-
pliied procedure for handling baggage
of foreigners traveling through the U, S.
en route to another country. This bag-
gage no longer must be inspected bv
Customs officials as long as it remains
in the airline’s custody and passengers
have no access to it.

> Delta, National, Northeast, Trans
World and United airlines have com-
bined their 1961-62 winter package va-
cation listings for Florida and the Carib-
bean area into a single handbook for the
convenience of travel agents.

> Fastern Air Lines, only trunkline re-
fusing to emplov vouth fares, has now
changed its position and ° rtiu-::hmtl}

filed for vouth fares effective Oct. 22.

» Iberia Air Lines will take deliverv on
its first Caravelle jet transport in Janu-
ary. The aircraft will be used on Iberia’s
Furopean and African routes.

» International Air Transport Assn. has
published the proceedings of its Svin-
posium on Supersonic Air Transport
held last April in Montreal. The 215-
page summary costs 52,50 and the
volume of working reports prepared
from 1,200 pages, is $10. Order from
IATA, Montreal 3, Canada.

> Western Air Lines has bought three
Boeing 720Bs, bringing its Bocing jet
ficet to nine. The new aircraft, to cost
about 515 million, will be delivered
next July and August.

» Youth fares evaluation and statistical
reports may now he Aled up to 30
davs after each successive three-month
FILI'IUd instead of 10 davs. Civil Aero-
nautics Board made the change after
considering a request by National Air-
lines,

AIRLINE OBSERVER

» Recent bilateral talks with Italy ended in a stalemate with the Italians
threatening to restrict the number of U, S. flights into Rome unless granted
a new route from the West Coast, and the State Department refusing to
comply. Meanwhile, there has been speculation that several foreign gov-
ernments might attempt to resurrect an old plan to dehne the entire Furo-
pean arca as “cabotage” territory to be served only by European carrers.
However, fears of smaller nations that this could cost them their lucrative
operations into the U, S. were considered sufficient to defeat any such move.

» Eastern Air Lines has registered the term “Air Bus” with the U, §. Patent
Office and now has exclusive right to its use. The airline is also seeking
to register the term “Air Shuttle.”

» Acroflot officials seem touchy about repeated queries on development of a
Russian supersonic transport, Que&tmned h!. a Moscow news reporter on
the Soviet Union’s civil aviation “prospects,” Aeroflot Deputy Chief Georg
Schetchikov declared: I know what vou are getting at. Mm.t of all you wmt
to know when the supersonic passenger pianes will appear. Well, the
designers are busy on them, so be prepared . In another Russian publi-
cation, Schetchikov reported that Aeroflot carried 20% more passengers
westbound on the trans-Siberian, Khabarovsk-Moscow route last summer than
handled by the Sibenan railroad between the same points.  Observers
cite this as evidence of progress toward Russia’'s goal of carrying all long-
haul passengers by air, and cargo by rail.

» Air Line Pilots Assn. executive committee has urged union pilots flying
into airports served by Southern Airways to exercise unusual caution because,
ALPA contends, strike-breaking pilots hired by the carrier are incompetent
(AW July 17, p. 49). Local ALPA councils are to urge their members to
file and not nnm:el instrument ﬂighl: rule (IFR) flight plans even if the
weather is clear. Extreme conservatism m planning approaches and in taxi-
ing also was recommended by the union’s top committee. These measures
were interpreted as a move to exert pressure on Southern through other air-
lines by complicating airport operations.

> Watch for Riddle Airlines to announce the purchase of 10 additional
Douglas DC-75 from Scandinavian Airlines System, thus bringing the
Miami-based carrier's fleet to 20. Douglas and Lockheed Aircraft Service
are competing for the order to convert some of the aircraft to DC-7CF
configuration. However, Riddle reportedly plans to use several of the new
DC-7s to carry passengers only.

» Pronounced retarding effect of slush on jet transport takeoff distances has
astonished Federal Aviation Agency officials now staging tests with a Con-
vair 850 at FAA’s Atlantic City, N. J., experimental center. In one instance,
the 880 was accelerated to 100 kt., then steered at takeoff power through a
strip of pulverized ice 1 in. deep and 3,000 ft. long. ."I.:rr:mﬂ could not
atl::tin rotation speed of 124 kt. until just before it cleared the slush pack.

» Project Tightrope report, a study of Federal Aviation Agency regulatory
and enforcement procedures, promises to be sharply critical of past practice
in this area under former FAA Administrator Elwood Quesada. The com-
pleted report, due for release this week, is expected to contain measures
designed to expedite FAA hearing and rule-making procedures. Tightrope
task force was headed by Washington Attomev Llovd Cutler,

P Watch for British parliamentary furor this week over the safety records of
Britain’s independent airlines, with an emphasis on pilot training standards
and flight equipment maintenance. Catalyst is the latest accident involving
an independent, Derby Aviation, owners of a Douglas DC-3 which hit a
mountain in the Pyrenees Oct. 7. All 34 aboard were killed in the crash
which recorded the first fatalities in the company’s 20-year history. The
Derby crash was the second major accident involving an independent in two
months. Thirty-four London schoolboys, their two school masters and the
flight crew of three were killed when a Cunard Eagle Viking crashed near
Stavangar, Norway, in August,

AVIATION WEEK and SPACE TECHMOLOGY, QOctocber 16, 1961
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Revolutionary VIOL aircraft

achieves successful transitions...

The Hawker P1127 strike aircraft has made its first tran-
sitions—from vertical take-off to forward flight and from
forward flight to vertical land. The world’s first jet-sus-
tained VTOL (vertical take-off and land) aircraft to be de-
signed for operational service, the P1127 obtains both lift
and thrust from the same engine. The engine that has
made this historic advance possible is the Bristol Siddeley
Pegasus turbofan.

These successful transitions —coming so early in the
P1127 fhight-test program —are eloquent testimony to the
rightness of the Bristol Siddeley VTOL philosophy, which
asserts that the total installed thrust of an aircraft’s main
powerplant must be available for vertical take-off and land-

Power for this ...and this

- AND BRISTOL SIDDELEY
SUPPLY THE POWER

ing, hovering as well as for forward flight.

The Bristol Siddeley Pegasus has four controllable jet
nozzles which can be directed downwards for hLft, back-
wards for thrust or in any other direction required. This
unique feature makes possible the design of single- or multi-
engined subsonic or supersonic aircraft in which total in-
stalled thrust is available for vertical take-off and for transi-
tion between vertical and horizontal flight.

Where ground conditions permit, a Pegasus-engined air-
craft can make a short take-off for a heavier load or a
conventional take-off if a large overload is required.

The Bristol Siddeley Pegasus 1s supported by the Mutual
Weapons Development Program for NATO.

... and this

The Bristol Siddeley Viper turbojet
powered the Bell X 14 research aircraft,
which was the world's first jet-sustained
VTOL aircraft to achieve transition from
vertical to horizontal flight. The Viper en-
gines range from 1,600- to 3,000-1b. thrust
and power many different aircraft.

The Bristol Siddeley Industrial Proteus
gas turbine powers a 3,000 kw. turbo-
generator. Designed for peak-lopping and
emergency stand-by generation, these new
pocket power stations, two of which are now
in service, deliver full power within 2 min-
utes of a cold start for a low capital outlay.

The Bristol Siddeley Orpheus medium-
thrust turbojet powers the NATO stand-
ard lightweight strike fighter—the Fiat
G 91. The Orpheus has been selected for
5 different aircraft types which are in pro-
duction, and is flyving in India, France,
Japan, Italy, Finland and Britain.

BRISTOL SIDDELEY ENGINES LIMITED cenTrRAL OFFICE: MERCURY HOUSE, 185 KNIGHTSBRIDGE, LONDON, SW7

For further information, contact: Bristol Aero-Industries Limited,
10210 Pie IX Boulevard, Montreal North PQ, Canada. Tel: DAniel 1-1330
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Hughes, Atlas Extend e _ '
Northeast Discussions Airline Trafflt—luly, 1961
Negotiations  were  continuing  List Revenue | Passenger Ovar=all
week between Atlas Corp. and Howard Revenue Passenger Load U. 5. Mail Express Freight Total Load
”llgh{:‘a Over a “nghf:‘:i offer to pron el Passengers Miles Faclor Ton-Miles Ton-Miles Ton-Miles Revenue Faclor
' e ; : Ton-Mil L,
Northeast Airlines with  much-needed — == = L1 i ‘_""'f‘” __i__fh 0| AFSE—— | D | ot — |
cash and working capital on condition DOMESTIC TRUNKS |
that Hughes Tool Co., could acquire American. .. ... 418,084 517,443 62.0 1,495, 480 839,398 | 9,148,404 | 61,238,318 52.4
bt L o owT Braniff. .. .. ....... 173,292 84,474 541 344,206 144,875 826,206 | 9,429,080 43 2
- & K "l ". d 2 L d # [} # i P
t!’Lr Atlas L"-';,t{‘]]]]':1g HtErcsk an-INaeh Continental. .. ............ 113,631 82,717 | 4.3 219,832 | 113,401 | 526,807 | 8,790,046 | 44.3
gt SIL S UNEAOLS RTINS DRl ot s s 280, 583 175,048 | 55 4 578,027 326,377 | 1,587,578 | 19,283,470 46 9
I'he Hughes offer, if formallv re- Bastern, . ................ . 648,077 341,324 |  50.9 1,138,294 465,126 | 2,044,948 | 36,062,092 40.3
newed., would gi'l.'r: MNortheast funds to Matienal. . .. ... .......... 150,559 115,456 55.0 394,345 &7, 144 856,732 | 12,430,124 41.1
R s i ; Northeast, ... ............. 154,343 48,172 48 8 144,067 48,195 233,174 | 6,954,011 40 4
5 . '_' ] 1 ] 1 ' L] r [l [ P [
“““_'flﬁf ‘ ”_*Tr?"_“} ”":{“ .‘“CF*E“I"‘“E ‘}]fl :'E” Northwest. .............. 149,029 | 111,637 | 54.4 543,084 | 225,960 | 999,523 | 12,446,399 |  47.1
an- alrermative to the ofier of bastem, Trans World. .. ... .. 401,499 402,986 58.2 1,394,335 475,073 | 4,767,511 | 45,451,978 46 6
National and Mohawk Airlines to tike T LS T U 994,448 478,997 55 8 3,728,467 | 1,247,498 | 7,650,215 | 77,592,617 48 7
over Northeast (AW Oect. 2, p. 41). W i ivin s 141,994 B8,B0O0 56 & 282,247 B2,978 333,888 | 9,199,355 44 4
A memorandum of understanding be- e i
tween Atlas and Hughes Tool Co. had Amarican. . 7,664 8,851 | 59.7 6,008 906 | 314,875 | 1,236,605 |  51.2
been hled with the Civil Aeronanhics Braniff. . 9,604 13,275 568 54,745 | ..... 171,329 | 1,613,672 48.0
Board, but was withdrawn after Atlas Caribbean Atlantic... ... .. 40,891 2,895 | 72.2 1,932 | ..... 11,350 284, 581 70.7
o R e e 1 Delta. . ST 1,874 2,497 | 46.7 609 13,078 277,719 43.7
h'f’fd }"“”;”‘i"’t. 5 Ry “g’]“a‘“‘“; h*“_' Eastern. .. 57,374 83,314 | 74.3 120, 244 | 446,332 | s,385,757 | 678
cen turned down by the Board in a BOCKEY. .. iviicnnrnrnns 12,561 2982 W | aiiiva 198 &,694 221,630 48.7
request that it be held confidential. Morthwest. . . ......... ... 24,658 43,140 55 4 1,467,806 10, 6064 701,855 | 6,750,484 60.0
The memorandum was then made "ﬂ;I*':“i'-"" Sidi i S A o TRTTY (T s
" e L 1 R o o e e i M : M # F il " '
public by Raymond M. Holliday, RABBANE. . iy e s vonssnaan 196,380 336,379 | 60.2 2,658,793 | ... .. ¥ 5,390,737 | 42,434,597 52.8
Hughes Tool vice president, with the Lotin Amicten. . ........ _ 140,421 189,299 | 73.2 519,959 oo a,342.814 | 24,535,174 70.9
comment that Hughes Tool had not e e il 48,445 183,989 | 70.6 3,188,223 12,408 | 3,782,653 | 25,895,182 61.4
r{:E[lIL‘El'Ed anv Ennﬁdcntiﬂl treatment ll]'l,.' Fﬂﬂﬂﬂ#ﬂ ..... R TP R R TR g lh-ﬂﬂ ED,?H 64 .8 H,ﬂﬂ ?16.]?‘- 3,034,489 61.2
tht Baasdl, - South Pacifie. .. .. ......... 119 875 53 2 593 1,172 91,481 46 3
M v, : Trans Caribbean. . ... ... .. 17,059 2563 W | ssssmaia | s 133,606 | 2,359,269 88,6
Reason given for its withdrawal Trans World...............| 38,407 | 120,872 | 50.5 | 1,384,646 .| 1,859,862 | 15,615,737 | a7
was that the memorandum carnied a RIS, . o svvie s wa b e v 23,514 58,637 63.7 327,537 1,277 192,091 | &, 490,227 52 4
‘:1“!-'“” ';l:'t!':.h "FIF SE]}I-- .::_[] fr}r {_l'q{l:_l-f_'l]l.ll:l‘n W‘.|Hﬂ e b e T e Ty S;ﬁ-lﬂ H,m H 3 I‘,E?‘ Lr=3r] 35. 5&? i"?. ?’. “- 3
of dehnitive agreements |:-:_:.hw.'L'|l LOCAL SERVICE | .
Hughes and Atlas, and since this date AMGRRRNY: e 72,208 14,985 | #41.4 21,225 29, 592 67,156 | 1,547, M3 | a4
Iru:l |:|-iw.:{| new ternns were necessary. Bomenza. ... ..... 00014 25,562 5,362 44.0 7,222 2,432 10,913 431,183 44.8
f‘t t Gh . iﬂl ”mwl ) ;Eq that “f A BRI oo i 31,182 8,511 | 371 25,966 11,028 68,744 929, 904 39.9
Sﬂ 011 310 ap y A5 WCH 3 - Loke Central . . . ... .. ..... 34,854 5,80 32.2 9,404 21,243 15,247 582,329 32.9
11{-'?‘3'1"'- dry. gov crnment =|§L‘"f“~' 15 - Mohawk, . ... .. ... ... .... 358,384 12,513 41.7 20,190 23,929 31,845 1,269,898 39.9
3 IIZ|lll:|‘f.'|.’I. Morth Central . . . ... ... ..., 95,150 18,402 45 .1 44,209 52,002 &1,093 1,905,505 45.9
with Syzﬂfﬁﬂ@ﬂ GGold Brand Tubes j"’*l W R e e Pacific. 5 36, 691 8,187 | 45.7 14,825 4,210 10,677 | 810,474 |  46.1
: o made to vorfthcast by Hughes ¢ Pledmont. . ......... 44,145 9,810 | 46.6 13,485 16,457 21,583 972, 690 47.0
" int he ﬁ?‘ltﬂrﬂﬂl sockets the memorandum  became  effective, Southern. ... ..... 32,558 5,804 | 32,6 25,785 14,069 24777 629 140 346
' except that not more than $1 million Trans-Texas. . ............ 26,295 6,060 i3.4 18, 507 9,589 40,584 648,127 34.1
1I.1|.1'.'|.'|IE1 I':"'_- -Flr'"n i.'r.-lf.l't.! ]]riﬂr t'u C.in ".I'.F' w"!" :ﬂ-lﬂ-' -------- 3?;3"3 'ﬁ,lﬁﬂ "": l‘l*'ﬁl! ﬁ..:]ﬂ ?H.EFD .!.,r" *"-‘
Home to roost . .. communications perfect. ]t:irfn'-i’l}. l]f r_h:;ﬂlhnflﬂﬁhi!:! _““'f “13']7'”“1:!_ HAWAIIAN LINES
Avigation equipment on the nose, i RS LR TRHG SR lv el s RIBKA. o o ronrrireinnrasss 42,430 6,871 | 68.0 2,594 | ... 5,426 558,338 57.2
g aer : = oy or disclaimed jurisdiction by Nov. 1, Haweaiian. . . ............. 55,546 8,871 64.8 | 3.708 | covivnnnnn 155,117 871,316 &2 6
One good reason for this easy “let down" is the i : ‘mdvanoed By  Hnslie
i o ‘ anv amomnts  advance \ nghes
reliability of Sylvania Gold Brand Tubes. The ionld oo bl Mow. 1% CARGO LINES |
1 1 3 b featur by .H*L“,Hm Para *L OV. -J Aerovios Sud Americana . . . y witeeeai | aREEEy P v A o _ ] | [ e ol 2384814 238,616 70 1
premium design of Gold Brand Tubes features o Creditors’ moratorium now in cffcet Flying Tiger.............. . 9,835 41,495 | 0.5 16,190 16,622 | 8,317,567 | 12,499,895 | 779
""I’LHAN built-in safety factors to assure dependability for Northeast must be continued until Riddle' = . ¥, 301 45,866 92.1 32,521 19,414 | 5,847,014 | 10,495,351 74.7
P | even under mechanical and thermal shock condi- at least Dec. 15 or any Hughes obliga- il“':"“' World. "-1‘*:2: ‘guﬁ; ‘g:-g 1,103 | ..use. : 3*’;?:’5;‘; :-3":531 83.9
BRI S, o e b e T i e e T R 27 Y IO b et s i el | e e e e
| :‘Eﬁ} tions as great as 500g and 165°C. They undergo tion under the memorandum would hi' ' ‘ ' ' Sl e Ll 8548
--J'-":‘P.-L_ severe tests for vibration, glass strain, fatigue, 1-"31"1““"“{]- In this same provision, HF{';L‘“"":: LINES 5
: i . % i @ . : ' il ol -
electrical characteristics and reliability. Result: T‘*.mth:_ahtl and Atlas also would have ; '-':W copler 0N 353 41.7 1,906 Tl ey ; 35,615 5.7
2 = heer rr:qmrfd to arranee for a scheduale os Angelas Airways. . . . .. 4. 4612 143 58 4 4,348 2A35 | ... i 22,051 &3.8
Gold Brand Tuhbes, like GB5654 and GB5670, are icag ah _ Mew York Airways. . .. .. 12,625 726 50.0 843 599 555 23, 644 46 5
tye 1 ¢ ‘it Hh the 1 t girlines of payments for principal and interest
sirong replacement lavoriles wi & ek Ak ‘ deferred under the moratorium. ALASKA LINES
Investigate Gold Brand reliability for yourself. Ask your nearby Sylvania e Continuity of management would be ::--:ﬂtlrﬂnl:- PR R S 3,436 3,970 2.6 48,341 1,890 482,474 947,976 51.6
Industrial Tube Distributor for the informative “Gold Brand Reliable Tubes" sought by Hughes, including a commit- :_:’d;:m_'f‘_'“' SRR aAYS :ﬂg :ﬂ ::_-: i-f’g; ----- £ ‘g-gg‘i lf:-::: E-:
brochure. Or, write Electronic Tubes Division, Sylvania Electric Products rm:-nt to offer James W. Austin, North- Bl e g e e TR &,593 418 53.7 BT 3,354 47,372 60.8
Ine., D.Ept 106, 1100 Main Street, Buffalo, N. Y, cast ]J'I'E'Sl(]ﬂ'ﬂl', a three-vear contract at Kodiak. .. . . 1,394 6 33.8 532 1,028 11,392 39.0
]“:; Pr[ﬁq{lnl‘ Hnnu-ﬂ Eﬂ]ﬂn' rﬂﬂhﬂﬂ cﬂ“’ﬂ“dﬂlld ----- 4,933 1,580 52.7 S INE | ?H,?E?- 296,121 64 .4
i acific Northern . . | : 14,818 14,403 &0.3 138,452 8,289 447, 3467 2,151,295 71.9
e Payment to Atlas would be acceptable Reeve Alevtian. . ... . ... 1,676 1,484 @ 46.6 52,051 s 104,237 | 319,237 621
IIF'I any combination at Hughes' discre- T S 1,745 48 79 0 e et 2. 558 9. 804 58 0
tion of cash, Hughes Tool notes, shares Wien Alaska 7,625 2,792 60.1 %5 - ) PSR 151,725 489,402 59.3
of common stock of Atlas (Hughes
A » 8 . ]
| owns 11% of Atlas), or TWA dchen- valon .. | 14,727 562 54 .4 T 4 1,121 55,393 564
tures, with or without the attached war- ' Riddle's figures show combined domestic and internationsl eperations.
Wm’ﬁfﬁfﬁﬂf Tfffpﬁﬂﬂf Efffﬂﬁﬂﬂfcs. rants for purchase of TWA stock. “Includes excess baggage.
. P Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board.
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MISSILE ENGINEERING

TEST FIRING of the XKD2B-1 Rocketdyne storable liquid-propellant rocket motor was conducted at Point Mugu, Calif., with the test
vehicle fastened to stand. Imstrumentation pickup lines are attached for data collection.

Beech Missile Target Nears Service Tests

Wichita, Kan.—Beech Aireraft Corp.’s
high- and low-altitude supersonic missile
target is nearing completion of con-
tractor flight trials and between Octo-
ber and December will begin a senes
of demonstrations to U.S. Navv and
U.S, Air Force, which are potential
customers for the vehicle.

The manufacturer expects that Navy
will be able to start formal service evalu-

ation of the new target early next vear.
Known to the Navyv as the XKD2B-]

and to the USAF as the XQ-12, the

liquid-rocket-powered  vehicle  already
has been tested up thmugh Mach 1.6

at 35,000-40,000 ft. and 15 expected to
achieve its designed Mach 2 perform-
ance soon.

Current Plans

Current plans call for the first 16
drones to be powered by a North
American Aviation Rocketdyne XLR-
64-NA-2 storable liquid-rocket engine
and follow-on vehicles are to have the
NAA XLR-64-NA-4 powerplant which
features variable orifices for modifving

MARK 10 TERRIER LAUNCHER for destroyers and cruisers could be adapted to fire the the thrust.
KD2B-}. Terrier also could be launched simultaneously to simplify tracking exercises. Prime feature of the target svstem is
Target and missile shown are not to same seale. its adaptability to use by land, sea and

52 AVIATION WEEK and SPACE TECHNOLOGY, October 18, 1961

SHARPLY SWEFT DELTA WING planform of XKD2B-1 Mach 2 target is shown in rearview of full scale mockup. External nozzle
beneath two rocket motor nozzles is mfrared angmenter. Below, exploded drawing shows easily accessible nose which carries scoring
system, autopilot, progrummer, radar angmentation and other equipment.

MOTORS
—AILERONS

4
_.._~/";HT[L‘AL STABILIZERS

d‘ﬂ% \ (HONEYCOMB STRUCTURE)
¢ 5 DELTA WING
o5 (HONEYCOMB STRUCTURE)

W PLUMBING AND
\/ ACCESSORY TUNNEL
AFT SECTION
PITOT / NOSE CONE

MAST , INSTRUMENTATION
A ,,# SUPPORT BEAM
NOSE CONE
MIDSECTION
CANARD SURFACE

REMOVABLE
FORWARD SECTION
NOSE CONE



54

=rh = - = o o B am  E a  w .-.- [ i— -

B
| @f

®k

__________
llllllllllll

i .
-_— o  aa ™ am

'I'.i-l"_:.‘__'.-' -' .

PR R et

| ey @y OFOFes 0z 05 O;

g

=

PR T,
E z .

{ 1 7 i
L4 E -"!.' ? '.- = ek ul g Ia:l ¥

L=

SANBORN" “950” SYSTEMS

match

system sensitivity

to your
recording

application

When your recording application calls for 6 or 8 direct writing,
general purpose channels with identical sensifivity and input
electronics, Sanborn “950" design provides a highly useful,
economical answer in the precise sensitivity range you need,
Choices include systems with :

1 HIGH GAIN AMPLIFICATION .. .6 or 8 transistorized

channels with floating and guarded inputs, 100,000 ohms
resistance on all ranges, 10 to 2000 uv,/div sensitivity.
System response DC to 100 cps within 3 db at 10 div
peak-lo-peak amplitude. Common mode performance
=200 volts, max., rejection 140 db min. at DC. High gain
stability, max. non-linearity 0.5, low noise and drift.
All channels have range, gain, function, position and
galvanometer frequency compensation controls.

MEDIUM GAIN AMPLIFICATION ... 6 or 8 transistorized
channels with floating and guarded inputs; Y2 meg.
resistance on mv ranges, 1 meg. on volt ranges; sensi-
tivity 0.5 to 20 mv /div and voits /10 div. System response
DC to 150 cps within 3 db at 10 div peak-to-peak ampli-
tude. Common mode voltage =500 volts, max., rejection
140 db min. at DC. Same controls as High Gain amplifier.

LOW GAIN AMPLIFICATION . .. 6 or & channels, bal-
anced to ground inputs 5 meg. each side; tube and
transistor circuitry; sensilivity 10 to 500 mv/div and
1 to 10 volts,/div. System response same as Medium
Gain system. Common mode performance ==2.5 volls
and 34 db min. rejection on most sensitive range. Amplifier
available with or without Calibrated Zero Suppression.

All "550"" systems have 350-style 6- or B-channel flush-front,
heated stylus recorder, using Sanborn rectangular-coordinate
Fﬂrmapapar.@ Nine chart speeds, timer/marker stylus, built-in
paper take-up. Systems housed in 63% " high mobile cabinets;
amplifier and recorder occupy only 244" of panel space. For
complete descriptive literature and application assistance, call your
Sanborn Industrial Sales-Engineering Representative; offices
throughout the U. S., Canada and foreign countries.

NS )iy

INDUSTRIAL DIVISION

SANEBORN
CONVMPANY

175Wyman St.,, Waltham 54, Mass.

air services, Beech notes. Tt is designed
for launching from the Navv's McDon-
nell F3H (initial trials at Pt. Mugu
have been carried out using this tyvpe)
and the I'4H, Grumman FF11F, North
American FJ-4 and Douglas A4D and
F4D: also from the USAF McDonnell
F-101, Convair I-102 and I-106 and
Martin B-37E. Consideration has also
been given to enabling the drone to be
bunched from land and ship-based
Terrier and Talos missile launchers, with
abilitv to fit both target and missile
o the same launcher to simplify Heet
operational practice.  For ground-based
training, the vehicle can also be lofted
from a special Beech-designed mobile
Lincher or it mav be adapted to firing
fromm Nike-Ajax launchers.

[f testing is carried out on schedule,
the new target is expected to enter mili-
tarv inventories in 1962,

Measuring 13 ft. 5 in. over-all length
with fuselage diameter of 13 in, and
wingspan of 3 ft. 3 in., the XKD2B-1/-
X0-12 has a gross weight of 560 1b. It
has a pavload capacity of up to 2,000
cu. in., permitting up to 47.5 lb. of
special equipment to be carried depend-
g upon the mission.

Construction is basically of alumi-
num, with sharply swept delta wings,
vertical stabilizers and avionic equip-
ment  shelves being of honeveomb
makeup. Wings have a magnesium
carry-through structure, Fuel and oxi-
dizer tanks—a section approximately
sy fect long—are made of stainless stecl.
Fuel, MA F-4 Hvdvne, a hydrazine-base
formula, and the inhibited red fuming
nitric acid oxidizer, with nitrogen pres-
surant, arc supplied to dual thrust
chambers.

Both tvpes of Rocketdyne motors
consist of a booster and sustainer thrust
chamber, capable of being started and
stopped from sca level to 100,000 ft.
Both types of motors (NA22 and NA-4)
provide a maximum thrust of 5 min.
and a minimum of 8.5 min. for the
sustainer phase and 1.5 min. maximum
thrust and four minutes minimum
thrust for the booster.

Basic difference between the two en-
gines is that the later NA-4 incorpo-
rates a “‘drv propellant line,” whereby
lincs between fuel tank and fucl-start
valves are kept free of propellant during
storage and handling, and has a dial
system for thrust selection, providing
four different orihce combinations for
cach thrust chamber and a total of 16
thrust combinations for each tank pres-
sure setting. The NA-Z engine mcas-
ures 18.5 in, long, 5 in. wide and 9 in.
high and has a drv weight of 16.7 Ib.
The NA-4 rocket measures 21 in. long,
has the same width and height dimen-
sions as the NA-2Z and weighs 212 b,
dry.

Aside from the thrust varving capa-
hilitv of the NA-4, the two engines pro-

L1 '|._ ] 3 f
i ; ";

ELECTRONIC EQUIPMENT gets checkout at Pt. Mugu, using calibration gear that sets atop
platforms that cradle on the target's back for convenient handling,

TARGET'S ROCKET ENGINES, above, are easily accessible. Below, crewmen fuel target at
Pt. Mugu, where contract flight program was conducted.
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oenus: homo - species: sapiens
discipline: factors engineering

At the six major RCA Defenze Electronic Products facilities, teams of
psychologists and design engineers are deeply involved in the highly
specialized, incredibly complex study of human factors engineering—
man /machine interfaces, auto-instructional methods, decision processes,
read-infread-out optimization techniques, sensory perception, the
entire spectrum of psvehological-physiological-physieal diseiplines.

Whether your requirements involve human faectors study of eommand
and control functions for defense networks, or projected life support sys-
tems for space exploration, a total RCA capability stands ready to assist
you . . . from feasibility study to project completion. Write Defense
Eleetroniec Products, Radio Corporation of America, Camden, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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" MEASURING THE PULSE

" OF A MAN-MADE WORLD

The Project Mercury Astr

SRECE requires a capsule-world whicl
S mmnimum of random vibrations in structure
o equipment. Endeveo Corporation, unde:

contract to McDonnell Aircraft, capsule prime

contractor Tor National Aeronautics and

Space Administration program, provides the
nignly sensitive and accurate instruments

required to measure undesirable vibrations

in the capsule. For Technica! Information

about Endeveco Transducers and Amplifiers

write direct to: Department FM.,
Endevco Corporation, 161 East California
Boulevard, Pasadena, California

or Phone: SYcamore 50271

vide similar performance charactenstics.
The booster stage has a thrust range of
220-685 1h. at 35,000 ft., with nominal
thrust at this altitude being 550 1b. and
nominal specihic impulse at the same
height of 231 sec. The sustainer phase
provides a thrust range of 85-130 Ib. at
70,000 ft., a nominal thrust of 106 Ib.
at this altitude and specific impulse
of 262 scc. at that height.

This provides the XKD2IB-1,/X0Q-12
with a performance ranging from Mach
1.2 and endurance of 75 sec. at 5,000
ft. to Mach 2 and endurance of 5 min.
at 70,000 ft. Actually, taking ghde
period into account, the vehicle 1s esh-
mated as having a useful tracking dura-
tion of some 27 min.

Guidance svstem 15 a Beech-designed
inertial tvpe providing pre-program-
mg so that the vehicle secks preset

altitudes and speeds. A radio link 1s
provided for destruct purposes, com-
mand range being 250 mi.

Beech has also designed a simple go,
no-go tvpe checkout console for sequ-
ence testing the target subsvstems prior
to installation in the vehicle, Utilizing
28 v.d.c. power, the console provides
complete checkout in 10 mun. and 15
designed for operation following simple
instruction in its use. Stowage and
handling of the target svstem utilizes
simple basic  equipment: a cradle
adapter makes possible use of standard
Navy and USAF bomb dollies for mo-
bilitv in shop, ramp or ship deck areas
and the company Ii)'l.‘r]}i also designed a
roadable general purpose trailer capable
of carrving two complete targets over
normal roads as well as unimproved
terram,

Nitrogen Conversion and Storage
Unit Installed for Industrial Use

Orlando, Fla.—A 6,000-psi. nitrogen
conversion and storage svstem—believed
to be the first ever mstalled for indus-
trial use—is in operation at the Martin
Co.'s Orlando Division.

Svstem was designed and built by
Gas Engineering and Development De-
partment of Air Reduction Co., Inc.
(Airco), New York, Previous similar
svstems have operated at only about
2,400 psi.

Airco installed the svstem adjacent
to the Orlando plant to meet Martin's
requirements for high purity nitrogen
at pressures up to 5,000 psi. in manu-
ficture and test of missile components
and other equipment.
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MNITROGEN conversion and storage system built by Airco is in service at Martin-Orlando.

Low-pressure liquid nitrogen 15 de-
livered by trailer and }:ump-::d mto @
liquid storage tank with a capacity of
265,000 standard cubic fect nitrogen
gas cquivalent. Liguid nitrogen is then
piped to a reciprocating pump with
6,000-psi. maximum discharge pressure.

[t then passes through an ambient
air heated vaporizer for conversion to
gas and into another storage vessel with
250,000 standard cubic feet capacity
at 6,000 psi.

Gas storage tank is 5 ft. in diameter,
3% in, thick and more than 46 ft. long,
designed to provide required volume
ncmi:d to satisfv  peak flows above
pump capacity. The tank is connected

~ 3 ﬁ AL
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SYSTENS

PﬂCIFIC
| Packaged

\

CABLE

=

I.I“'_-_'__'_"m :

CONTROL

To meet the exactin irements of con-
trols in today’s high performance aircraft
and engines— Pacific Scientific has devel-
oped “packaged cable control systems.”

A complete run-around cable system pro-
vides the finest controls for aircraft. The
many features and advantages of a prop-
erly designed and true run-around cable
system can now be incorporated into com-
ponent packages. This permits installation
and npvlp cation in many mechanical remote
control functions and adds the inherent
advantages and reliable performance of
precise cable control,

Packaged cable control systems are
logical outgrowths of Pacific Scientific
Company's extensive experience in the
field of mechanical control systems and
components. Their flexibility can be used
advantageously in both straight runs and
circuitous mutinﬁ. Modular construction
permits easy installation to flexible mount-
ings, structural members and pressure
bulkheads.

Pacific engineers will design a component
pﬁg& to fit your specific control system
n ¥

Write for complete information today!

PACIFIC SCIENTIFIC
COMPANY

P.0. Box 22019, Los Angeles 22,
California » San Francisco
San Diego = Seattle = Portland
Denver = Arlington, Texas

Representatives in Eastern U, 5.3
AIRSUPPLY-AERO CO.
In Canada: GARRETT MFG. LTD.
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U.S.S. Tullibee uses the world's largest, most powerful undersea sonar system,
developed and now being produced by Raytheon.

World’s smallest, lightest airborne dip sonar, developed and produced by Raytheon

for U.S. Navy’s A.S.W. operations.
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Raytheon surface sonars are in world-wide service with the navies of the Free World.

B e & e kRN AT

Raytheon’s 60 years’ experience in sonar helps meet the threat in hydrospace

For over 60 years Raytheon’s Submarine Signal
Operation has led in advancing revolutionary
hydrosonic concepts — beginning with develop-
ment of the world’s first underwater acoustic
navigation equipment in 1901. From advanced sys-
tems to hydrophones, transduecers, drivers, and
amplifier components, Raytheon is today one of the
United States Navy’s chief developers and suppliers
of airborne, surface and underwater ASW equip-
ments that help meet the ever-growing threat in hy-

drospace for this nuclear age.

An example of this capability is the world's
largest, most powerful undersea communications-
detection system, now within the U.S. Navy's nu-
clear submarine Thresher. It is the first fully hull-
integrated ASW sonar.

Under evaluation by the U.S. Navy is the world’s
smallest, lightest airborne dipped sonar.

Both were developed and are produced by
Raytheon — typieal achievements of Raytheon

Submarine Signal Operations ASW Center at
Portsmouth, Rhode Island. Included among other
significant achievements are advanced, fully transis-
torized sonar units for surface vessels of the Free
World’s Navies.

A unique defense complex, Submarine Signal Op-
eration’s ASW Center is the nation’s first completely
integrated industrial facility devoted exelusively to
the design, development and produection of Anti-
Submarine Warfare equipment and systems. Its eca-

RAYTHEON COMPANY

EQUIPMENT D 1

v

pability is further augmented by scientific and tech-
nical support from Raytheon’s 34 plants and
laboratories coast to coast.

FOR BROCHURE of Submarine Signal Opera-
tion’s capabilities, write: Raytheon Company,
Department 68, Lexington 73, Massachusetts,
Attention: M. B. Curran.

FOR EMPLOYMENT OPPORTUNITIES,
write: P. Alexander, Raytheon ASW Center, Box
360, Newport, Rhode Island.
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Between this man's hand and a 5,000°F oxy-
acetylene torch flame is a Y5 inch section of
G-E silicone rubber. After 30 seconds exposure,
the back-side temperature reaches only 100°F.
In actual plasma jet tests, the same thickness

of silicone rubber was exposed to a ¢,000°F o . :

heat for 6 minutes. The back-side temperature M'“"F (_:'":"" Teeterl

rose to nn[y 4_}'{]"“F with 70% of the rubber Hazardons circuit tester, for u:uu'rm-nll‘*_r
cheeks of explosive bolts and other one-shot

rﬂmalnlng Iﬂtﬂﬂt. devices, 11[111'1'L]1.':-. L"v.;Irq._'ll.u_'E'!.' small electnic

current which is below firing threshold of
maost sensitive explosive charges.  Device,
developed by Applied Physics Laboratory,
The Johns Hopkins University, can measure
resisbainces from 0.1 to 10,000 ohms, Elec-
tric current for conbimuty test comes from
sthicon phnh:uu" which -E". illuminated ]:l‘_;
tiny lamp powered from separate battery, |
both sealed in plastic to assure electric isola-
tion. Tester is used to check ont Polaris
missiles, but has application to other missiles.

T'hermal barrier against 5000°F flame o piping cxtnding thoughant the

N Hr]mdn ]:-lmt 'ehu,le lme pressure

GENERAL ELECTRIC SILICONE RUBBER is automatically maintained at 5,000
st

Hvdrocarbon content of the gascous

nitrogen 1s monitored by a non- t]l‘:-|JL:I

sive continuous infrared analvzer to

_ if you're putting money
check contamination level. The ana- into Spdace power conversion
lvzer monitors gas in ranges trom 0 to |

(.2 parts per 11111!1{#11 of hexane by vol ITT EXPERIENCE PAYS OFF

nme, "-mu]alu: pressure is 1.500 psi.

= =

RESULTS OF PLASMA JET TESTS AT 9,000°F

Flight Simulation
Yel.= 17,000 {t. /see.
Alt.= 250,000 ft.

Biack-slde
' ¥
e Pigiogisind Moisture content is monitored by 4 ...because we've been there before
at 8,000°F G-E silicone rubber highly sensitive electrolvtie detector. _
 —— 100°F Airco 125-7-A liquid nitrogen cus. on the JPL Project Ranger I and II moon probe, for example, ITT has
Z minutes 210°F tomer station has been imstalled at Nas designed, mﬂﬂ“.““-'m'.'fd _Hﬂﬂ delivered the EﬂmI}IEt.E POWEL' conversion
3 minut J00°F hin's Inertial Guidance and Microway system, providing 38 d'ﬂ:”m.ﬂ outputs irom J input sources. Our
b 8 Lashorak {'}.1_“ | ITI Rt unique equity of knowledge will significantly stretch your space dollar
g""!””:“ ﬂg § “:'”:‘:L‘E:’][l: I::rmlj{ﬂt t\‘rlliej] ']EII”IE'i':":"_t-'l" investment for conversion, inversion, regulation and control because:
minutes x ) 1tro
6 minutes 470°F gen at 150 psi. for use n checking mis- « much of your problem has probably been solved already by ITT,
sile guidance systems. e 0Xtensive in-house environmental and fight acceptance test facilities
- compress time L]uuuh g, |r|n Ji reliability control trom design
e surface of the tested rubber section forms The above chart shows how the high thermal in- Continued high temperature testing goes on at SR - stages through completed syst
a hard, eerhepeeeeue crust, while the underside sulation of G-E silicone rubber is maintained dur- General Electric's Missile and Space Vehicle bLyhuIt Powered Fllghts e TP enginearing offers tnia: Heieney-vs.-weight trade of
remains flexible and undamaged. Preliminary ing exposure to 9,000°F heat. It is also useful in Department in Philadelphia. Shown above is a Ex]lf.‘clf.'ﬂ b\’ End of 1961 wHB : que, proven efficienc, 18
teshs e!lewed the effective heat of ablation iel be mechanical and electrical applications at tempera- typical specimen undergoing plasma jet testing P d fiel f + & thoroughly space-oriented I'TT management assures schedule integ-
eight times better than presently used plastics, tures from —I50°F to 600°F, where it remains in an electric arc heated supersonic wind tun- OWCTe ight tests of the Douglas rity and cost performance

Skvbolt air-launched ballistic missile arc

with one-seventh the rate of ablation and one- resilient and flexible. It also maintains its excel- nel. Continuous testing like this will develop

fourth the weight loss. Here is an excellent lent physical and electrical properties over this new data on the thermal and ablative uses of likely to begin at USAF Eglin Gulf Test ITT's space power investment—in experience, manpower, facilities
ablative rovering with low thermal conductivity. wide temperature range for extended periods. G-E silicone rubber. Range, Fla,, by the end of this vear, and concepts —is available to solve your toughest problems. Contact
s : . _ if Hu- record of highlv successful i your ITT Power representative or write for Data File AW-1572-2,
To learn more about G-E silicone rubber, and its uses as a thermal and ablative material, drops made thus far continues.
write: General Electric Company, Silicone Products Dept., Section J1061, Waterford, New York. Separation drops were successful fol-

lowimg a minor modification introduc
mg spoilers that provided positive clean Industrial Products Division

breakaway of the missile from  the International Telephone and Telegraph Corporation
B-52G testbed pvlon and a further drop 15131 Bledsoe Street * San Fernando, Calif. + EMpire 7-6161
L]ILCL.IH"" out Sk 1.]‘-'““ svstems will be power conversion - instruments « closed circuit TV - avionics » mobile radio/telephone

made soon prior to powered flight,
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MARINE DIVISION, SPERRY GYROSCOPE COMPANY < DIVISION OF SPERRY RAND CORPORATION, SYOSSET, N. Y.

o4

90 MILLIONTRS

The rotor of Sperry's new Mark 1 Mod. 2 gyro spins
on a cushion of hydrogen, with clearances of only
50 millionths of an inch between it and the journal.
The gas bearing, replacing the ball bearing of earlier
models, reduces both production time and cost—and
at the same time provides 300 to 400 percent higher
accuracy for the Sperry Mark Il SINS (Ship's Inertial
Navigation System) designed for Navy's Polaris subs.

This big bonus in accuracy will be of vital impor-
tance to the Polaris missile; the entire system accu-
racy derives from it. And the accuracy must be there
not for the few minutes it takes to put a missile on
its trajectory, but for the days, weeks and months it
iIs poised for action in the submarine beneath the sea.
Actual Navy tests of production units of the Mark 1
Mod. 2 have shown It to surpass today's gyro stand-
ards many times over. With slight modifications to
present inertial systems, these

second generation gyros can
replace their predecessors for

added navigational accuracies.

Rotary Motor Tested as Booster Control

By George Alexander

Indianapolis—Solid propellant motors,
fitted with right-angle nozzles and rotat-
ing about their longitudinal axes, are
hunf' advanced by Allison Division of
General Motors Corp. as a complete
and mdependent thrust vector and at-
titude control svstem for boosters.

Allison, with an eve on the upcoming
Saturn and Nova booster programs, says
the svstem would increase over-all pro-
pulsion efficiency  and  reliability by
climinating such potential problem
arcas as fexible joints, seals, nozzle
actuators, jetevators and other control
devices now used in swiveled and
gimbal-mounted engines. Thrust of the
rotarv motors, the company savs, would
he sufficient to compensate for their
weight, which would be greater than
conventional  thrust vector  control

(TAC) svstems.

Direction of Rotation

The motors are rotated around their
longitudinal axis, the least moment ot
mertia,

According to Allison, this approach
minimizes the actuator forces It:qnirtd
for rotation and also makes it easier
to install the motors on other propul-
sion units.

The company ofters two actuation
subsvstems, electrical and hvdraulic, the
former using 4 motor to translate signals
from the guidance and control system
for a conventional gear-drive mechanism
and the latter—also standard—being
reccommended for motors above 11,000
1, thrust.

Response Rate

Response rate of the actuator would
vary with the limits of angular deflec-
tion specified for the motors and the
time allotted for rotation. Allison claims
that the svstem can be as fast as 1,000
racnins per sec”

Motor size, tvpe of propellant and
buring time would also vary with the
booster vehicle and the mission. To
control the attitude and adjust the
velocity of a Nova-tvpe booster, Allison
estimates that a svstem of four motors,
developing between 75,000 and 100,000
Ib. thrust each would be required. For
application to smaller vehicles—such as
a Scout or Thor-Delta booster—the com-
pany  believes that four motors, cach
with a thrust approximately 1% of the
main stage booster, would be sufficient
to control the vehicle along all three
AXCS.

The entire system, Allison empha-
sizes, 15 within the present state of the
solid propellant art. Thrust levels, pro-

F'I:H.IH MOTOR ETSTEM m:ed by -U]lmn in dfmnnsh'al:mn l‘EStS for HAEA ﬁs mnunh:ﬂ on

a free-floating pedestal within a ngtd tower. Springs and weights were nl:l:achnd to the sys-
tem by the overhead pulley to introduce errors for the system to correct.
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WESTINGHOUSE
ULTRASONICS

A reliable production
tool . . . cleans almost
anything better. oo you

need absolute cleaning of metal, glass,
ceramic or plastic parts or assemblies?
Westinghouse ultrasonic cleaning can do
it. It's fast. Production-line dependable,
too: generators are solid-state, trans-
ducers are long-life Magnapak and—for
insurance—Westinghouse supplies local
maintenance and service. Write: Westing-
house Electronic Equipment Department,
2519 Wilkens Ave., Baltimore 3, Md. You

can be sure...if it's Westi nghDUSE
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CUTAWAY of the basic thrust vector and attitude control motor being developed by Allison
for large booster applications shows end-burning propellant grain and component parts.
Motors are rotated about their longitudinal axis, the least moment of inertia, to reduce

actuator size and force required,

pellants and burnimg times of the motors
would all be dependent upon the svs-
tem’s  requirements—high - thrust over
60 to 130 see. when used primarily as
the TVC umt on a large hrst-stage
booster or low thrust over many hun-
dreds of seconds when used to control
a deep space probe whose flight prohle
calls for long coast penods between
ignitions of upper stages,

The motor 15 a basic, end-buming
grain design. The nozzles are htted at
right angles to the casing to allow for
rotation of the motor along its longi-
tudimal  axis.  Throst  termunation s
achieved by blowing out a port upon
command from the guidance and con-
trol svstem. The blowout port 15 cs-
sentiallv a second nozzle, located 180
deg. from the main exhaust cone. Re-
sultant  force, after blowout, can  be
cither nentral, negative or shghtly posi-
tive as required for veloaty control,
coast or stage separabion stabilitv pur-
poses. In tests, Allison savs it demon-
strated thrust cutoffs within 1 fps. of
the desired velocity,

The Acxibilitv of the svstem, Allison
believes, allows it to be mounted either
as an individual control unit for cach
stage of a multi-stage vehiele or as the
single TVC svstem for a vehicle when
carried just below the pavload. In the
latter—or  head-end  mounted—arrange-
ment, the company points out that a
great amount of interstage cabling
could be elimimated and vehicle bend-
mg cffects reduced.

Reliability Advantage

Allison feels that a head-end svstem
would increase the over-all reliability of
the vehicle, even when the attendant
problems of heavier support structures
and shiclding for the upper stages are
considered, The company proposes that
its svstem—in anv conhguration—would
be ignited 2 to 5 sce. before main stage
ignition so that it could be checked out
prior to commitment of the complete
booster to launch.

So far., Allisom has conducted 20 test
hrmgs of this svstem, mounted on a
free-Hoating  pedestal,  Thrusts  have
ranged from 30 to 350 1b. and buming
times have been as short as 15 see. and
as lomg as 140 see. Propellants, cast in
motors of several sizes, have ranged
from specific impulses of 230 to 245
see, and have been of the polvurethane
categorv. Mass frachions have been he-
fween (L63 and 0.85.

Both the cleetrical actuators and hy-
draulic actuators have undergone test-
g, according to Allison,

NASA Contract

Allison started the project ongimally
with its own funds, About a vear ago,
the National Acromautics and Space
Admimstration became interested m the
comeept and awarded the company a
fixed-price contract of almost S200,000
for further testing, Recently, NASA
awarded Allison a supplemental contract
of approximately $150,000 to continue
imvestigation of low-pressure, long-coast
motors,

SMALL SYSTEM suggested for Thor-Delta
and Scont systerns would be mounted at the
head of the launch wvehicle. Umit would
weigh about 85 1b. loaded with propellant
and about 36 1b. at burnont. Thrust would
be about 40 1b. over 80 sec.
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N 1961 LOOK TO K
FOR THE FIRST STRING

TURBINE TALENT TEAM

At Bell Helicopter, this “first-string” leadership
has been earned by delivering consistently
superior performance in the development of
turbine-powered helicopters.

This is the Bell record: (1954) first in the world to fly a
fixed turbine-powered helicopter test-bed..
the XH 13-F, equipped with an Artouste engine. . for

the U. 5. Air Force using an Army helicopter ..

(1956) again first in development with flight of the
T-53 powered XH-40, prototype of the

presently operational Army HU-1 series, holder of seven
world records and the first turbine helicopter

designed for specific mission capability ..

(1960) still the leader with the firast T-63 turbine-powered
4-place helicopter test-bed, the U, 8. Navy HUL-1-M.

(1961) one of the companies selected to develop a
prototype of the Army's Light Observation Helicopter. .
an extension of Bell's know-how with the

Allison T-63 gas-turbine engine/helicopter combination.

This constant pioneering desire to test-out and
deliver proven turbine-powered light helicopters is
tyvpical of Bell's turbine talent team .. experienced,
practical minds which constantly anticipate

new performance goals in Bell's dedicated policy of
leadership in turbine helicopters.
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Mavbe connectors were “hardware
twenly years ago.

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

forgot about them, like nuts and bolis.

HOW TIMES HAVE CHANGED

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

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

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

space-age standards.

DISSECTING MOLECULES
The Amphenol Materials Lab, with

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

MPHENO!

A

Hardware?

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

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

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

UNMATED COMMECTON
VOLTAST BEFAKDOWHN
W5 PRESSURE ALTITUGE

MEL -0 TURAE COMMECTOR

! ]
MATED COMNECTOR & M

e

VOLTAGE AC. ERE

N | |

m P 0 M M "

ELTITUDE X ki) FLEY

High altitude air hos low dieleciric strength,
By mantaining an air-tight seal 48 Senes
Connectars enjoy extremely high voltage
safety factors.

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

PROJECTS WANTED
Amphenol designers have estab-

lished criteria for determining connec-
tor time-temperature-current capability.
This information will be especially val-
uable to engineers presently engaged
in “exotic” projects, perhaps the kind
of project where previous connectors
have failed to measure up to the new
space-age standards. If this is the case,
contact an Amphenol sales engineer.
He's a “space-age hardware™ expert.
Or, write directly to Bob Dorrell, Vice
President, Engineering, Amphenaol
Connector Division, 1830 South 54th
Avenue, Chicago 50, lllinois.
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While Amphenol 48 Series Connectors ore
nominally rated at 200° C, they can also
withstand considerably higher short-time
temperature exposures.

Amphenol 48 Series Meets Mil Spec © 26500 (USAF).

3 Connector Division / Amphenol-Borg Electronics Corporation




ROOM TO THINK...

Working at MITRE gives vou the opportunity to investi-
gate new scientific areas, and, at the same time, to become
identified with projects of the utmost national urgency.
The effort involves a wide range of computer-based com-
mand and contrel systems. You will face important and
challenging problems . . . and be [ree to pursue them on
yvour own. Your colleagues will be men of considerable
professional stature who work in an atmosphere of intel-
lectual freedom. This is a job for the highly talented
scientist or engineer — the man with imagination, com-
mon sense, and a feel for systems. Il yvou qualifly, and if
vou are prepared to aceept the challenge of command and
control systems, MITRE needs yvou now. Write, in con-
fidence, to Viee President  Technical Operations. The
Mitre Corporation. Post Office Box 208, Dept. WE10,
Bedford, Massachusetts,
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Appointments are now being mude in the following areas:

e Uperations Research o Advanced System Design

e System Analysis e Mathematics

e Communications e Radar Systems and

e Econometrics Techniques

e Economics e Air Traffic Control

e Computer Technology Svstem Development

e Human Factors e Antenna Design
Microwave Components

Forme«l under the sponsor-
ship of the Massachusetts THE
Institute of Technology and

now serving as Technienl Ad- g —
visor Lo lh{' ]_Tni'[pgl ﬁ'[;_ll';_l.: i _,-JIII
Air Foree Eleetronie Sys- l

tems Divigion,
YRR s C O R PO R AT I O N
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SCIENTISTS AND ENGINEERS:

Follow-On Atlas Programs Mean New, Long-Range Opportunities.

Now operational, the Atlas weapon system stands as a
unique symbol of scientific, engineering and military
achievement. The design, development and testing of this
reliable missile was an undertaking of immense complexity.
Scientists and engineers at General Dynamics | Astronautics
worked constantly at the most advanced state of the various
arts involved. Boldly, they introduced and proved entirely
new concepts of rocketry, and in record time they developed
the Atlas.

The same depth of imagination and technical daring is now
at work modifying and adapting this sophisticated machine
for a variety of civilian and military space missions. Dozens
of specialized orbiting and inter-planetary vehicles will de-
pend upon the power of Atlas to thrust them into space.

These programs reach far into the future and require the
skills of highly resourceful engineers and scientists in many
technical disciplines.

Atlas 1s the free world's first intercontinental ballistic mis-
stle; the first missile to travel more than 9,000 miles across

GENERAL DYNAMICS

the earth’s surface; the only one to lift itself into orbit.
Atlas marked the first use of swivel engines for directional
control and it was the first to use airframe skin as fuel cells.

Many more “firsts” lie ahead for this reliable rocket. If you
are the sort of inventive engineer or scientist who can con-
tribute ideas and solutions to the problems surrounding the
mastery of space, you and General Dynamics | Astronautics
have a common interest.

You'll find most of the details on this and the following
page, plus a convenient inquiry card. If the card has been
removed, or if you wish ro furnish or request more detailed
information, write to Mr, R, M, Smith, Industrial Relations
Administrator-Engineering, Dept. 130-90, General
Dynamics | Astronautics, 5694 Kearny Villa Road, San
Diego 12, Calif. (If you live in the New York area, please
contact Mr. T. Cozine, manager of our New York Place-
ment Office, 1 Rockefeller Plaza, Clrele 5-5034.)

ASTRONAUTICS G/l ID

(Formerly CONVAIR | ASTRONAUTICS)



ENGINEERS AND SCIENTISTS

General Dynamics | Astronautics is located in San
Diego, California, the third fastest growing community
in the United States. It is situated 10 miles north of
the Mexican border and a little over 100 miles south
of Los Angeles.

Immediate openings exist in the following areas:

SCIENTISTS & ANALYTICAL ENGINEERS: With
Ph.D or Sc.D for electronics and physical research;
computer analysis and application; and instrumenta-
tion development.

ELECTRONIC DESIGN & TEST: Communication sys-
tems and data transmission design; logical circuitry;
automatic control systems; and electronic packaging.
BSEE plus appropriate experience required.

MECHANICAL DESIGN: BSME or AE for pneumat-
1cs, hydraulics, and fluid systems design and test. Also
missile GSE and missile structures designers.

RELIABILITY ENGINEERING: San Diego openings
exist for experienced engineers with applied higher
mathematics education, preferably in statistics; higher
degrees preferred. Circuit analysis with transistor and
diode experience is also desirable.

PERSONNEL SYSTEMS (MAN/MACHINE ANALY-
SIS): Specialists capable of evaluating the personnel
function from a systems standpoint. Requires analyti-
cal approach to applying manpower to an existing
system at the customer level. Broad technical systems
background, with emphasis on human relations is
essential. Assignments involve analysis of manpower
requirements and applications for a weapon system,
including equipment, procedures, time studies, logis-
tics and training. Degree required, preferably in
industrial engineering, business administration or
industrial psychology.

GENERAL DYNAMICS

AL

ENGINEERING WRITERS: With 2 years’ college and
-3 years’ experience in preparation of TCTO’s;
Operations, Maintenance, and Overhaul manuals.
BASE ACTIVATION: Design or liaison engineers with
BE in ME or EE and experience in electrical or me-
chanical systems are required for liaison work at
missile launching complexes, or design support work
on launch control equipment, propulsion systems,
automatic programming and missile checkout equip-
ment operations, Assignments are at Salina, Kansas;
Lincoln, Nebraska; Altus, Oklahoma; and Abilene,
Texas. Also some openings in San Diego.

FIELD TEST ENGINEERS: Electrical engineers for
test and validation of complex power electrical sys-
tems using standard commercial equipment. Trouble-
shooting and checkout of ground electrical equipment
including lighting, systems through missile-borne
power distribution, fire alarm instrumentation and
control. Must be thoroughly familiar with motor gen-
erators, motor control centers. AC and DC power
and control circuits. Openings at Vandenberg and
Edwards AFB, Calif., Cape Canaveral, Fla.

If you desire to become part of this great team, we
urge your prompt inquiry on the attached Engineering
Placement Inquiry.

Technical openings also exist in other specialties.
Write Mr. R.M.Smith, Industrial Relations Adminis-
trator-Engineering, Dept. 130-90, General Dynamics |
Astronautics, 5694 Kearny Villa Road, San Diego 12,
California. (If vou live in the New York area, please
contact T. Cozine, Manager of our New York place-
ment office, 1 Rockefeller Plaza, Clrcle 5-5034.)

GEMERAL OVYMHAMICS | ASTEOMALTICE iS5 &N COUAL QPFFONTUMITY EMPLOYER

ASTRONAUTICS G Il D

{Formerly CONVAIR | ASTRONAUTICS)

BUSINESS FLYING

PIAGGIO-DOUGLAS PD-808 is one of the new turbojet execntive aircraft invading the medium-heavy twin-engine field in the business
aircraft market. The 6-to-10 place aircraft will be built n Italy with first deliveries scheduled for 1963, First flight is expected in late
1962, Preliminary design work was done at Douglas U, 5. facilities; detail design is being completed in Italy,

Turbine Executive Aircraft Gain Impetus

By Erwin ]. Bulban

Tulsa, Okla.=Travel revolution -
posed by airline turbojet aircraft is
threatening to reduce the use of me-
dium and hewy twin-engine, piston-
powered aireraft to the point where it
will no longer be profitable for busi-
nesses to own them, Tom Harns, vice
president and general manager of Aero
Commander, Inc., indicated to meoem-
bers of the National Business Aircraft
Assn. at the group’s 14th annual meet-
ing here.

Both business aircraft operators and
manufacturers must soon make deci-
sioms regarding the purchase and de-
velopment of turbine-powered aircraft,
he said.

Turbine Penetration

Harns' statements, as well as those of
other speakers, left little doubt that the
business aireraft turbine race 15 in full
swing on a broader scale than ever be-
fore,  Turbme-powered cquipment s
rapidly  penetrating the medium-heavy
twin class, from the Beeeh 18 up to the
World War 11 surplus conversions of
the C-47, Lodestar and B-26. which
have so far donmnated the market,

Turbine-powered  wirplanes,  hoth
actual hardware and projects, outnum-
ber the piston-powered tvpes they aim

to replace. Formerly the piston aireraft
held top position at this meeting place
of bluechip operators,

Imtial penctration by the jet into
the upper scale of this market has been
made by the now-available four engine
Lockheed JetStar, the Grumman Gulf-
stream,  Pawrclald  19-27 and  Convaar
340 440 turboprops.  Indications are
that there could be little further com-
petition by anv new entries in thas
weight class primarilv because it appears
that there no longer exists a sufficient
market to support the costs of further
development and sales programs.

Indications arc strong, in fact, that
the twim-engime turboprops are already
cicsting the top of their sales potential
and onlv a substantial military order
soon will enable these manufacturers
to continue at their current production
pace. \Without such an assist, it appears
that although sales to business operators
are still possible, these would probably
be at such a reduced rate in the vear
ahead that serious cconomic problems
would confront the manufacturers. Cer-
tihcation and beginning of delivery of
production JetStars imtroduces a com-
petitive factor that the turboprop air-
craft makers have previously not had to
LUFL with. Iirst corporate JetStar was
delivered to Continental Oil Co. late
last month and approximately 18 will be
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delivered by the end of this vear, about
one-third for militany use.

Lockheed-Marictta spokesmen claim
that the company now has sold 45 of
the transports, of which approximately
25% are going to the militarv, Produc-
hon 15 at fh:, rate of about two a
menth, with 35 fusclages alecady off
]Htf_lr jigs and moving down the assembly
inc

Turbojet Gulfstream

Crumman Aircraft 1s aware of this
competition from the turbojet in its
market class and alreadv has developed
a follow-on jet version of the ’rurh::pmp
Gulfstream. to keep its airplane in the
picture. Basically, this program would
provide purchasers of the turboprop
model with the capability of later having
their airplanes modernized by the ad-
dition ﬂg four General Electric CF-700
fan engines hung under new wings em-
bodving 15-deg. sweep and new landing
pear,

Most attractive way to approach this
model, according to a Grumman spokes-
man, would be for Gulfstream buvers
to accumulate some three vears de-
preciation writcoff on their turboprop
airplanes, making it easier to justifv the
modification cost of approximatelv
S400.000-5500,000.

The new designs discussed at NBAA
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TUCK IN BEFORE
TAKE-OFF!

Sounds fantastie, but many a
carefree pilot has taken oft
with a seat belt dangling out
the door of his plane. In flight,
a dangling seat belt can create
terrific noise — even damage —
as it raps against your fuse-
lage. So keep seat belts inside
. and fasten 'em!

WING TIPS

WATCH FOR

““GUST DUST"!

While making your approach,
keep a keen eve out for low
level, wind-blown dust near the
runway. If it's moving in a
different direction than the
wind sock, vou should expect
turbulence or crogs winds as
yvou're touching down.

MEET A NEW OIL
THAT'S ASHLESS!

New Esso Aviation OQil E is an
ashless dispersant oil. Because
it reduces engine deposits, it
helps reduce engine wear and
oil consumption. New Esso
Aviation Qil E has been cleared
for use by every major U. 5.
aircraft engine manufacturer.
Next time you land, taxi over
to the-Esso Sign.

HUMBLE OIL & REFINING COMPANY @
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are aimed at reaching further down the
weight scale to a broader market and
widening the mpact of the turbine on
business fAving. These smaller twin
turbine-powered airplanes will have a
competitive influence on current piston-
powered tvpes in the Acro Commander
and Beech 18 range and are dircctly
responsible for putting pressure on these
two cstablished business flving manu-
facturers to make their recent decisions
to go-ahead with firm development pro-
orams. Indications are that the Jet
Commander 1121 probably plaved a
major role in Beech’s recent decision
to firmly commit itsclf to a six-to-cight-
place hlrhuprup with deliveries antici-
pated in 1964 (AW Oct. 2, p. 29). The
Commander looks most hkelv  to
threaten Beech's long-standing role in
supplving this particular category air-
plane and the Wichita manufacturer
cannot afford to be ousted from this
market,

The new hine-up of entries, including
Beech's, in this light jet held, brings
the total of designs and projects to eight
and foreshadows a stiff competition for
survival over the next few vears, since
it is unlikely that the market can sup-
port even half this number. Of the
cstablished business aireraft manufac-
turers, two major firms have not vet
done anv talking about their turbine
plans—Cessna and Piper,

A high-level management source with
Cessna told Aviarion Week that the
company has spent considerable money
and engineering man-hours on a wide

varictv of configurations, but that it
was unlikely any announcement regard-
ing a firm commitment would be forth-
conung, at least for some time, Pnme
reason for this is that Cessna feels that
the current jet race does not vet threaten
its piston line and therefore is not vet
competitive. This same thinking would
probably also applv to Piper.

Qutside Impetus

There are also indications that this
business aircratt turbine race 15 acceler-
ating faster than manyv manufacturers
and aircraft operators would like, but a
major part of the impetus is being sup-
plied from the outside by the speed
differential now provided by the air-
line jet fleet compared to the current
piston engme busiess flect.

[t 15 becoming increasingly difficult
for companies to continuc to justify
their larger tvpes of long-range company
planes in view of the halving of past
long-range schedules by the carricrs. To
meet competition from firms who use
the jets for husiness trips, the piston-
engine business airplane is being used
more and more as a feeder to connect
with the necarest airline jet terminal.
This pressure will inerease further when
the airhnes expand their jet operations
to shorter route segments with the Sud
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SEVEN-SEAT INTERIOR of Piaggio-Douglas FD-808 (above) is one of two versions devel-
oped for the aircraft. Ten-seat interior eliminates compartment between passengers and

crew, Cockpit, below, is relatively uncluttered.

Caravelle and Boeing 727 class airplanes.

This will put a burden of justification
on those companies whose operational
scgments are in the 300-mi, category,
basically the range parameter included
in the specifications of the new genera-
tion of light jets. Industry observers
feel that many companies will have to
us¢ turbine aircraft or reduce their ac-
tivities by using smaller aircraft, or even
get out of the business aircraft picture.
Additional pressure will be generated by
some of their competitors who alreadv
have jet equipment—150 to 200 turbo-
prop and turbojet business planes should
be operational in the Western Hemis-
phere next vear—and by the decreasing
value of the piston plane as a status
svmbol m an age of jets.

Of the light turbine newcomers, only
two are turboprops—the Beech 6- 8
scater and the French Potez P.540,
which is expected to make its U, S.
debut this April or Mav under the spon-
sorship of Don Pavton's Turbo-Flight,
Inc., U.S. distributor for the four

October 14, 1941

engine airplane. The airplane, which
will be certificated at a gross weight of
19,600 1b., will sell for $460,000 here
plus a 540,000 import duty. Initial
customer debiveries can be made in the
third quarter of 1962 if ordered by the
first quarter of 1962 (AW Oct. 2, p.
84).

Aero Commander appears to have a
head start on production of the first
U. 5. light turbojet built expressly for
the business owner. Aviation WEEK
was told that the company already has
two firm production line positions as-
signed to corporate buvers, with nine
additional orders under m.gutmtmn

A dark horse in the light jet executive
stable appears to be William Lear's
Swiss  American  Aviation  Corp.
SAAC-23, pnmanly because of the price
he quoted here—5250,000 for a basic
airplane, fvawav Altermrhein, Switzer-
land, minus electronics, interior, auto-
pilot, instruments or auxiliary power
unit providing ground air conditioning,

Lear maintains that he will be able
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LOWER GOST-PER-LANDING

ANOTHER REASON WHY MOST JETS RELY ON

BENDIX BRAKES
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(oday re ely on brakes by Bendix—world’'s most
experienced brake rT‘r—“:PLlf’a“tur'r These de-

sendable units also give improved pilot control

and greatly reduce ?J'Il---.‘!r!'_‘.';..l-_i time.

One airline averaged per-landing brake costs
of only 86.7¢ in 30 months with Bendix, An-
other line reports 85¢ cost-per-landing in 30
months. Figures like these show why many Jets

Bendix Products Division [E. 77/ <

CORPORATION

Iwmlld establish standards for aircraft

Modifeation Center
Tulsa, Okla.—Certihication center that |

maodifications is planned by Federal Avia-
tion Agency at its Oklahoma City Aero- ‘
nauntical Center, according to Adminis-
trator Najeeb Halaby,

Although the operations will be con-
cerned with passing on all aircraft modi-
fication programs, the supplemental type
certificate work done on business aircraft
probably would form a major chore at
the facility. Motive for setting up such
an operation, according to Halaby, would
be to provide a “one-stop” operation
that could analyze and test for approval
modification programs which now meet
with varied opinions, according to in-
dustry sources, depending upon the FAA
region in which approval is sought. The
center would establish basic criteria by
aircraft model and approve or disapprove
modificabon work, on the basis of actual
flight test programs conducted under
FAA supervision.

.

to meet this low price schedule—fully
equipped, he savs, the airplane will cost
approximatelvy 5350, l']'ﬂ['J which would
be some S200,000 less than its contem-
porary |cl: competition—by m"ullt“llmng

a tight grip on overhead and engineering

L‘i]-:.ta This includes utilizing some com-
ponents alrcady proven in the Swiss
P.16 jet hghter, using top-flight engi-
neering talent on a job-contract basis
and considerable use of low-cost Eur-
opean computer time for much of the
design analvsis.

Drawings Released

Lear states that he has already
leased drawings covering parts for H‘u;
initial batch of 25 production aircraft
and expects to have the first plane,
which will also act as a production pro-
totvpe, Aving next April, with certifica-
tion completed possibly as carly as next
September, He savs production sched-
ules call for delivery of the first 25
SAAC-23s in the first six months of
1963, with a total of 75 umts delivered

FOR ALL HYDRAULIC AND
PNEUMATIC SYSTEMS

L0

...specify J&H COUPLINGS

Whether you have a project for aero-space or for general industry, you
should investigate the many advantages of Jack & Heintz quick-
connect fluid couplings.

The Roro Lock and TriGGER Lock Couplings are unexcelled for
quick-connect applications over a wide range of high-integrity

' functions, from air to exotic fluids. In addition there is a series of

new GSE Couplings for advanced pneumatic systems,

In more conventional systems, the InpusTrRIAL and COMMERCIAL
Couplings are recommended. They assure dependable performance.
Easy to operate. Positive action. Available from stock.

In most cases you will find that one of the four basic J&H Couplings

- will do the job. If not, we will modify it for you, or develop completely

new designs.

that vear. In 1964, he reports, the com- Get all the facts about the full line of J&H
pany will build 100 airplanes and pro- Couplings! Fill in and mail the coupon below.
duction will be stepped up 20%
thercafter. He states that the hrst pros-
- Jacxkx & HEiNnTZ
2 A DIVISION OF THE SIEGLER CORPORATION
PD-808 Weights
Maximum takeoff weight. .. .. 15,000 Ib. i_;al—&—l:l-ém-‘l?z _______________ .E
Maximum landing weight. . . . 14,300 Ib. | 17608 Broadway, Cleveland 1, Ohio i
I“‘E’é‘;‘:d';‘:“]ﬂ'ght PERBINE e = Please send catalog on (J ROTO LOCK [) TRIGGER LOCK |
(60% fuel). .. ovvrvransen 12,295 1b. O INDUSTRIAL and COMMERCIAL Couplings i
Landing gross weight | |
(w/reserve) ..............9,7621b. STE L& | Name T |
Weight empty. ......o0.00..7,927 Iy i e I Company : =
Maximum payload........... 2,000 1b. COUPLINGS [ Add I
Fuel 1 Lo e —— i
(Incl. tip tanks)...5,4281b. (835 gal.) | City & Zone State___ !
— S N ——— ———— ——
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Insulation news from Johns-Manville

Now Min-K'
1s flexible!

THE INSULATION WITH A LOWER
CONDUCTIVITY THAN STILL AIR IS NOW
AVAILABLE IN BLANKET AND TAPE FORMS

FOR UNLIMITED NEW APPLICATIONS

Min-k, the unique msulating material developed
and produced by Johns-Manville, now has an added

quality . .. ]|.F.‘:~:i'|r:'E:.‘_‘-'5 Min-K is a new concept in
missile insulati The higher it flies, the better it
insilates, 1'-[ K's thermal conductivity drops a:
1111 heric pressure dec) | PErionr |
rmance | been Pl l f o
il U, S, missiles,
aw Fle: Min-]
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JOHNS-MANVILLE

THREE-VIEW OF PIAGGIO-DOUGLAS PD-808 shows “bug-eve” cockpit windows, uniguely

faired,

PD-808 Data

Dimensions
| WING

Area ..... R - =l i 1 A
Span {n.l"hp hml-.s','l .......... 40.67 ft.
AdlCTOm BreR. « v vuviwsons 12.1 sq. ft.
Flap BVBE-. i sonns -Single-slotted
\asimum deflection. .. ... ... .40 des.
Tip tank capacity. .. .. .. 112.5 gal. cach
HORIZONTAL TAIL
PR i e S SR B S R 70 sq. ft.
BV . v s e 17.83 ft.
VERTICAL TAIL
B s e s Dhiie s b 1 gy B
SRR o o5 lmon: o Wi 1.2 I,
FUSELAGE
Fromtal area .............2701 3q. H.
ROBEE .o v bt s v 39.5 It
CABIN
PIEEORE ¢ sowonmsemmo ap o Sie s 57 in.
Langth s secterss s ninemibees 145 in.

including eockpit ........... 214 in,
WA v v v s e o et S5 64,5 in.
COMPLETE AIRPLANE .
Total wetted area.. . ...... 1,294 sq. ft.

Performance

Engines. . . . Two GE CJ610-1 turbojets
5.L.5, max. takeoft thrust, . . . .. 2.850 1h.
Takeoff speed. . ... .. ..... 142 mph.

T'akeoff over 50-ft. obstacle. .. .2.770 ft. |

FAA held length. ...........4,020 ft.
Max. cruise speed

(40,000 ). ............. 520 mph.
Sexvice ceibing. .. ....0 00 v0 46,500 ft.
One engine inoperative. .. ... 29,000 ft.

Power off stall speed

(at landing gross weight). .. .91 mph.
Approach speed............119 mph.
Landing over 50-ft. obstacle. . . .2,350 ft.
FAA field length. ........... 3,900 ft.
Rate of climb at S.L.. ... .. .7,440 fpm.

One engine mnpcmhw: ...... 2,375 fpm

Landing sinking speed (design). .10 fps.
Maximum flight duration. .. ...... 4 hr.

aft-mounted engines and tip-mounted fuel tanks.

peet for the new airplane has indicated
he will take three umts.

Lear expects that he will get nulitary
orders for the SAAC-23, noting that the
arrplane will have a capability not only
for high speed VIP transport and some
traming missions, but will also be
adaptable to tactical combat. It 15
stressed to carrv out over-theshoulder
nuclear weapons delivery maneuvers as
well as air-to-ground rocket attack, with
packs carrving up to 96 2.75-in. mis-
silgs.

To handle the Western Hemisphere
market, Lear said that he plans to select
a UL S. assembly site somewhere in the
\idwest, possibly deciding on a lo-
cation i the nest month, This facility
would employ approximately 100 peaple
when in fullscale operation and  will
use daplicate tooling now being built in
Switzerland, Complete set of produc-
tim and assembly tooling for the SAAC-
23 15 expected to be ready in Mav, 1963,

Stepped-up Efforts

Dounglas Aircraft Co. is stepping up
its efforts to get the PD-BOS six-to-ten-
place twin-jet exceutive transport pro-
gram underway at its licensee, Piaggio
Co., ncar Genoa, Italy,

Plans call for flight testing the first
arplane late next vear and first de-
liveries in 1963, The 3500-mph.-plus
cruise transport will be powered by two
General FElectric CJ610-1 or Bristol
Armstrong Siddeley Viper 20 engines.

Preliminary dﬂslgn on the two-year-
old Douglas project has been completed
and detail design work is being started
at Piaggio. The first of a team of Doug-
las specialist engineers already has left
for Italy and PD-808 Project Engineer
Floyd C. Newton, Jr., was scheduled to
leave this month. Douglas engineers
already have gone through the systems

AVIATION WEEK ond SPACE TECHNOLOGY, October 16, 1961
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radar, missiles,
ma.chine tools
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+ STIFF - RESPONSIVE
+ HIGH TORQUE -EFFICIENT
- LOW PRESSURE
- HUSKY

Cimtrol’s unique Acradrive
22 eu. in., 8 eylinder radial

Hydraulic Servo Motor

500 psi, 500 to 1/60,000 rpm, 22
cu. in. /rev. displacement, 55 cu.
in. contained oil, acceleration up
to 40,000 radians per sec. per sec.,
$2,000 off the shelf, now.

Write for Bulletin M-22818

Cimtrol Division

The Cincinnati Milling Machine Co.
Cincinnati 9, Ohio

>
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KEARFOTT DIVISION

80

Little Falls, New Jersey

KEARFOTT developed

and now produces

Bom_a_rc -B | all-attitude

mid-course

guidance system.

Engineers: Kearfott offers challenging
ppportunitics in advanced component and

system development,

D GENERAL PRECISION. INC.

Other Divisions: GPL,Librascope, Link

program to work up a vendor list to be
used by Piaggio. All equipment has
been chosen on the basis of being
readily available off-the-shelf, requinng
no development.

Program is sufficiently along the way
so that Piaggio has already started
building a full-scale mockup and metal
will be cut next spring for the first two
prototypes, which will be powered ini-
tially by Viper engines, Newston told
\viatioN WEEK.

Indications are that the price of the
Douglas-Piaggio airplane will be ap-
proximately $450,000 for a bare-hnll
version or about $500,000 for the air
plane equipped with interior and basic
mstrumentation and ¢lectronics.

Southwest Airmotive
Sales, Profits Drop

Dallas, Tex.—Downtrend in sales and
camings in the fiscal vear just past are
noted by Southwest Airmotive Co.
compared with the similar previous
period and are attributed to over-all
cffects of the U.S, business recession
and the completion of parts provision-
ing by the supplier's airline jet cus
tOmers.

Southwest  Airmotive  executives
noted that the last quarter of the fiscal
vear showed a pickup in business re-
sulting in a highly profitable penod,
with profits before taxes averaging
nearlv $100,000 monthly in the period
I'chruary through May 31, 1961. Prohts
m the last six months were about seven
times greater than the last half of
I"iseal 1959-1960.

Gross sales for the recently concluded
fiscal vear totaled $11,925,129 com-
pared with $12,541,589 for the previous
vear, with net income being S207,881
compared with the previous vear's
5416,358.

Earnings per share were 20 cents as
against 41 cents for the 1959-1960
fiscal vear.

Supplv sales to airlines were under
the previous vear's high level, but a
gain of 9% was recorded in parts and
cquipment sales to business and private
plane dealers and the company’s shop
work was up 8%,

Upward curve in the latter quarter of
the fiscal vear past is attributed largely to
increased business in overhauling airline
jet engines and the reduction m man-
hours at its jet engine shops as the learn-
ing curve improves, Airline jet equip-
ment expansion programs are seen as
further brightening the picture for fu-
ture work.

Southwest Airmotive now overhauls
Pratt & WWhitnev J57 and J75 turbine
turbojets for Bramiff, Eastern, National
and Northwest Airlines. Overhaul con-
tracts for airline jet engines are up 30%

ever the previous vear,
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WAVEFORM
ANALYSIS

TEKTRONIX TYPE Z PLUG-IN UNIT

New differential plug-in preamplifier rejecis up to 100 v of an input signal . . .
accepls 100-v waveforms for oscilloscope display at 50-mvicm sensitivily . . .
provides an equivalent vertical scale length of =2000 cenlimeters,

You can now display small segments of large waveforms at maximum oscillo-
scope sensitivity, with vertical expansion equivalent to as much as 200 times.
You can select magnified "'window"' displays of all portions of a wavetorm, and
make amplitude measurements with a degree of accuracy that closely ap-
proaches the possibilities of digital techniques. The flexibility and simplicity
of the analog (oscilloscope) presentation is retained for accurate analyses of
complex waveforms.

WAVEFORM DETAILS OF A 100-V STAIRCASE

Vertical Expansion 500 Times
Horizontal Expansion 500 Times

Flreal Horizaniadi
- -:._'. = ._-_ = ]—1— pseclem
Vo=—55]

The new Type Z Plug-In Unit is a triple-purpose device, acting also as a con-
ventional preamplifier and a differential-input preamplifier.t plugs directly into
all Tektronix Type 530, 540, and 550 Series Oscilloscopes and fits into the Type
81 Plug-In Adapter for use with the Tektronix Type 580 Series Oscilloscopes.

T?PE il PIUQ-IH Unit . . u.5. Sales Price, f.0.b. Beaverfon, Orogon « « « = = » « « « o PDZD

For a demonstration of the dynamic range, waveform resolution, and ampli-
tude accuracy of the Type Z Unit in your own application, please call your
Tektronix Field Engineer,

Tektronix, Inc.

P. 0. BOX 500 - BEAVERTON, OREGON [ Mitchell 4-0161 « TWX—BEAV 311 + Cable: TEKTRONIX

TEKTRONIX FIELD OFFICES: Albuguergue, N. Mex, « Aflanta, Ga. « Ballimore (Towsos) Md. « Boston (Lexingion)
Mass, « Buflalg, MY, « Chicago (Park Ridge) ML « Cleveland, Ohio » Dallas, Tesas « Daglon, Ohio « Denver, Cola, « Delrgat
(Lathiup Willage) Mich, « Endicolt (Endwell} N.Y, = Greensbore, M.C. « Houston, Tesas - Indianapolis, Ind, » Kansas Cily
(Mizzson) Kan » Los Angeles, Calf. Argl (East LA, = Encing = West LAY » Minnedpols, Minn, « Montreal, Quebec, Canada
MNew York City Area (Albertson, L1, NY. « Stamiend, Coon, « Umon, MJ) = Oflando, Fla. « Philadeiphiia, Pa. = Phoenis

[Scotsdate) Ariz. » Parfland, Qrog. » Poughkeepsie, N.Y. « San Dwego, Call, « San Francisca, Call, Arfea {Lafayelie, Palo Alla)
« Spattie, Wash. = Syracuse, MY, « Toranta (Willowdale) Ont., Canada « Washungton, D.C. (Annandale, Va.)
ENGINEERING REPRESENTATIVES: Hentron Hawan Lid, Honolulu, Hawaii. Tektronix 15 represented in fwenty-fiva

OwWerseas countries by qualltligd engingaring organations.
Eurcpean and African countries, the countries of Lebanon and Turkey, please contact TEKTRONIX INTERNATIONAL
A G, Terrassanweg 1A, Lug, Swilterland, for the namé of your local éngineering representalive,

Oiher Overseas areas, pleass write or cable directly to Tektronix, Inc,, International Marketing Deparimant, P. O, Box 500,
Beaverton, Oregon, U.S. A, Cable; TEKTRONIX,
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THIS IS {itc@=-C... A NEW CARBON MATERIAL

Two years of research and development by H. I. Thompson Fiber Glass Co. have produced this latest break-
through in a high-performance insulation material. Hitco-C's advantages are impressive:

Lower thermal conductivity and a low ablation rate compared to other carbonaceous materials,
Compatibility with most resin systems and with all reinforced-plastic fabrication technigues.
Availability in production quantities.

Uniform quality.
Availability in fiber form, and in fabric rolls 33" wide and 50 yards or more in length.

The characteristics of greater length and a stronger material make Hitco-C [abric superior for coating opera-
tions. Molded and laminated parts fabricated with Hitco-C demonstrate excellent physical properties.

For jull infermation send for Technical Bulletin 1-3B

H. . THOMPSON FIBER GLASS CO.

; 1611 West Florence Avenue + Inglewood, California *+ ORegon 8-6251

WRITE OR CALL YOUR NEAREST HITCO FIELD EMGINEER. EASTERN: Tom Kimberly, 18 Crescent Circle, Chethire, Conn,, BR 2-6544, Fred W, Muhlenfeld,
&457 Loch Hill Rd., Baltimore 12, Md., YA 5-3135, MIDWEST AND SOUTH: Bura.s Weddle, 5650 Calton Dr. M.E., Atlonta 5. Ga., Phone 255.7B04,
SOUTHWEST: Maorshall Morris, 2850A W. Berry, Rm. 7, Fort Warth, Tex., WA 4.8579 SAN DIEGOD: John Ve, 9048 Haveteur Woy, BR B-5350. SACRAMENTO:
Raymond Cutler, 4411 Surita Sr., IV 3-7243, CANADIAN PLANT: THE H. 1. THOM™ON OO, OF CANADA LTD., 40 Johnsten 51, Guelph, Ont., TA 2-6430

Czechs Designing New Line of Lightplanes

By Edith Walford

Bro, Czechoslovakia—Czech aircraft
industry is designing a new line of light
aircraft and studving plans to move into
the turbine-powered helicopter held for
domestic use and export in the late
1961s.

New vehicles envisaged include a
replacement  for the high-wing L-60
Brigadvr aircraft and a small two-scat
helicopter designated the Z-35 for postal
services in remote areas,

The Czechs also reportedly are de-
signing a piston-engine V/STOL tilt-
wing light aircraft for use over the
same period (AW Sept. 18, p. 23).

Ceneral plans for the future were
outlined to Aviarion WeEk during the
recent Third International Brno Trade
Fair by ofhcials of Ommpol Foreign
Trade Corp., the Czech government
agency responsible for export sales of
light aircraft and related products.

A decision has been made to forestall
production of the new, heavier six-
scat version in the mdustrv’s HC heh-
copter series, the HC-3, powered by a
240-hp. piston engine developed by the
Moravan Aircraft Works, Ostrokovice.
Nor will any large numbers of its HC-2
Heli-Baby  predecessor be  built  until
sufficient markets to warrant quantity
praduction are assured for either or both
in accordance with government policy,
Omnipol said.

Design of a replacement for the
Brigadvr utilitv aircraft first produced
m 1957 is now under way, “or we might
decide to take a Polish model.” an
Ommnipol spokesman said.

At an international conference in
Praguc carlier this vear, government
delegates and aviation industry experts
discussed the tvpe of aircraft needed to
replace the Brigadvr.

It was decided that, unlike the multi-
purpose Brigadvr, the new prototvpe
should be designed for agricultural use
only, It also should mect as far as pos.
sible these specifications:
® 605 of the gross weight would con-
stitute total empty weight of the onc
to two prototvpes to be developed.
*30% would be the weight of the
chemical sprav solution carred.
® Remaining 10% would be fuel.
® Chemical solution to be chosen must
be suitable for either spraving or dusting,
® Aircraft should be ul1 lightweight metal
construction to eliminate corrosion and
also for reasons of cconomv. Use of
new allovs or svnthetic materials s
under consideration.

No decision was reached at the con-
ference on two remaining questions on
the agenda—tvpe of powerplant and

TWIN-ENGINE L-200 Moravas are replacing the Aero 1455 for multi-purpose duties includ-
ing business flying, ambulance work and aerial surveying.
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ALL-METAL two-scat tandem L-13 Blanik sailplane is being marketed in tropical countries
where the normal plywood construction used in such aircraft does not withstand the extreme
temperatures as well as metal. OF the 300 Blaniks built, Russia has received 200.

whether the aircraft should be a high
or low-wing design.

[t was Enaﬂ}' agreed, however, that
until the end of the Third Five Year
Plan in 1965, all Eastern-bloc countries
will continue to use the present range
of light aircraft, New tvpes will only
be made available during the 1965-70
period. It also was agreed that the rate
of development of existing airports and
construction of others within Czecho-
slovakia must be accelerated.

Airport lighting equipment for ex-
port was the mam feature in the air-
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craft section of this vear’s trade fair at
Bmo. Only four of the seven different
tvpes of light aircraft shown on the two
previous occasions at Brmo were dis-
plaved. These were the 1-200 Morava
the Z-326 Trener Master, the L-40
Meta-Sokol and the L-13 Blanik sail-
plane plus the widelv exported Herkules
LI motor winch.

An Omnipol official explained that it
was government poliey to show at the
Brno Fair only production aircraft
readilv available to prospective buvers.

The Aero 145 twin-engine, four-seat
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COST OF RELIABILITY

...with 20,000-pound heats of Republic Vacuum-Melted Metal

Processed into billets, sheets, bar, strip, or wire,
vacuum arc melted metals are being delivered in
quantity, on time, at reasonable cost.

To minimize the cost, Republic produces vacuum-
melted metals in larger melts—4,000 to 20,000
pounds. Integrated facilities process 18- to 32-inch
diameter ingots into a wider range of product sizes
and conditions than ever before possible.

Republic's consumable electrode vacuum-melting
process improves mechanical properties—tensile

strength, ductility, fatigue life, and performance at
high and low temperatures. Precise control reduces
nonmetallic inclusions and harmful gases.

Our metallurgists will help you select and apply
the vacuum-melted metal best suited to your require-
ments: constructional alloy steel, bigh strength alloy
steel, bearing steel, stainless steel, super alloy steel,
titaninm, or special carbon steel, For information,
contact your nearest Republic sales office or mail
the coupon on the opposite page.

CONSTRUCTION ALLOY STEELS  HIGH STRENGTH STEELS « BEARING STEELS « STAINLESS STEELS
SUPER ALLOY STEELS « TITANIUM « SPECIAL CARBON STEELS

Republic PH 15-7 MO* for missiles and aircraft offers high
ultimate tensile strength with excellent mechanical proper-
ties to 1000°F. Republic 17-4 PH* for shafts, gears, pins and

REPUBLIC

other components requires only a one-hour heat treatment
at 900°F to develop its full strength (ultimate tensile

strength to 200,000 psi). Republic 17-7 PH* for pressure

PH STAINLESS STEELS...

tanks, bellows, springs, and other applications provides

better corrosion resistance than the hardenable grades of
chromium stainless. Send for PH Stainless Steel Bookler

*Licensed under Pat, Nor, 2482006 2503763 and Trade Mark of Licenior,

I J
y Strong, Modern, Dependable

REPUBLIC STEEL

REPUBLIC HAS THE FEEL FOR MODERN STEEL

o

REPUBLIC STEEL CORPORATION
DEPT. AW-1590-A

1441 REPUEBLIC BUILDING - CLEVELAND 1, OHIO

Please send more information on:
0 Republic Vacuum-Melted Metals
[0 PH Stainless Steel

[0 Have a metallurgist call

—— S e e S — — — — — — —— —— —— —— — —— — — ——

Name = Title
Lompany

Address.
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CZECH-BUILT, SELF-PROPELLED two drum Herkules III motor winch is fitted with a TATRA 108 diesel engine rated at 134 hp. (left).
A total of about 400 will have been produced by the end of this year. Section of Czech-built airport lighting equipment (right), occupied
first place among the outdoor aviation exhibits at this year's Brmo Trade Fair. Althongh not shown in photo, the equipment includes
fAush-mounted runway lights and Aush-mounted omni-directional lights.

lightplane, the high-wing, four-seat L-60
Brigadyr and the HC-2 IHeli-Baby two-
scat, general-purpose helicopter were
missing among the exhibits at Brno
this vear.

A total of about 700 of the Acro
scries, including the Aero 45 and Super
Aero 1 and II, have been produced
since 1947, of which about 80 were
sold to Czech users, the remainder to
various foreign customers. Produchion
of this tvpe was discontinued last fall,
bv which time the fourto-five seat
L-200 Morava, mtroduced m 1959,
had proved its worth as a suitable re-
placement. Thus far, approximately
400 Moravas have been built. Of these,
50 were sold to Czech customers, par-
ticularly to CSA Czechoslovak Airlines
for its growing air taxi opcrations, and
300 were exported, leaving Omnipol
with 50 Moravas as reserve aircraft.

Production of the L-60 Brigadvr util-
ity aircraft was discontinued because
this tvpe is “too old and uneconomical
for present requirements, and the Czech
market is saturated for the next two-to-
three vears,” Omnipol said. Between
1957 and 1960, a total of 400 of this
tvpe were built and half of them ex-
ported.

To date, about 1,000 Trener Master
aircraft have been produced. Of these,
approximately 200 are in use in Czecho-
slovakia, while the rest were sold
abroad. Introduced in 1948 was the
7-226 Trener Master from which the
present version, the Z-326, is derived.
OFf the aircraft built, 252 were /-126s.
This two-seat tandem, low-wing all-
metal aireraft, suitable for both pri-
marv and advanced training and for
acrnbatics, won first place in the First
WWoarld Acrobatic Championships held
ot Bratislava, Czechoslovakia, last vear.
'+ the Second World Acrobatic

Champion Mect held m Coventry,
England, carhier this vear, a Trener
Master again won the event and was
awarded the Lockheed Trophy.

Of the 200 L-40 Meta-Sokol sport
and touring aircraft built, only a small
number are in use with Czech flving
clubs. The rest have found a readv
market abroad, parbiculardy . West
Cernmany, the Scandinavian countries,
England, Australia, Austria, South
America and, more recently, Spain.

The Crech all-metal, two-seat tan-
dem L-13 Blanik sailplane built in 1958
found its Arst export market in Russia
in 1959, Thus far, of the approximately
300 produced, the Soviet Umion has
received 200, Omnipol savs the model
is becoming  increasingly  popular in

MEW FOUR-STROKE air-cooled engine,
designated the M 110 H, suitable as a pow-
erplant for both fixed-wing and small rotary-
wing aircraft and for other industrial uses,
was displaved at Broo for the first time. En-
gine has a drv weight of about 202 Ib.
When adapted as a helicopter powerplant,
the complete unit weighs 277 b,

tropical countries and that Chile, one of
the latest Blanik customers, has pur-
chased three,

The Soviet Union also is the best
customer for the Czech Herkules 111
motor winch introduced in 1959, A
total of about 400 will have been pro-
duced by the end of this vear. About
30 or 40 of these are being used do-
mestically, the rest were sold abroad.

First complete set of Czech-built
airport  lighting  installations, which
went into series production carlier this
vear and on which Omnipol 15 con-
centrating a major sales effort, was
delivered to Russia which has several
more on order. All domestic Czech
:air%aurts also arc to be htted with the
lighting f.-?iuipnwnt as soon as current
export orders have been fhlled. An
order has been received from Bast
Germany, and Omnipol said it had
reccived a number of inquiries from
Communist China, Africa, and Middle
Eastern  countries.

Manufactured by Elektrosignal, Pra-
gue, special features claimed for the
equipment, which  include  flush-
mounted runwav and omni-directional
lights, arc that it results in a saving in
materials and labor of approximately
40% as compared with orthodox in-
stallations and that, when used at air-

orts with a runway of about 9,540 ft.
in length, savings in electrical current
per vear amount to between 150,000
and 200,000 kw./hr.

The indoor aircraft ¢engine section at
Brno again contained models of the
Czech-built  Walter Minor  140-hp.
M 332 and 210-hp. M 337 fourstroke
indine inverted engines, which power
the Aero 145s and Moravas respectively
and which are now in series production.

A new exhibit on the engine stand
was a small powerplant, the aircooled
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M 110 H, with a fourstroke cvele and
direct propeller drive, It is fitted with a
low-pressure  injection  pump. which
spravs fucl through imjection nozzles
;Jlr_*.'lr] of the intake. Drv weight s
approximately 202 1b.

It has been designed as a powerplant
for both fixed wing and small rotary
wing aireraft as well as industrial nscs.
Aceording to Ommnipol, a small gquantity
of the new engine is now being pro-
duced for the domestic market where it
15 to be trnied out prior to promoting
its sale abroad.

PRIVATE LINES

Warranty life on all 1962 model
Cessna aireraft will be doubled  from
three to six months, the compansy has
announced, Complete details on the
extended warranty hife of the Cessna
line will be announced in November,

No major changes have been incorpo-
rated into the 1962 Beech Queen Adr.
The 1962 model has a new paint de-
sign, new intenor and an additional 10
cu. ft. of cabin space. Lighter ma-
terials used in manufacture have in-
creased the useful load to 3.060 1b.,
Becch says, Basic price will remam at
$126,000.

Soviet Union has claimed new speed
and altitude records in the jet sport
plane category for the Yak 30. Soviet
sources said the plane was piloted with-
out commercial weight to an altitude
of 16,125 meters (33.000 £t and
reached a speed of 767 kph. (450
mph.) in a 15-25 km. course. Old alh-
tucde record, also held by Soviets, was
14,2583 meters (about 47,000 ft.) and
origimal speed record. held by Yugo-
slavia, was 750.3 kph. (approximately
465 mph.). Data are bemg sent the
I'ederation Aeronautique Internationale
for ratification.

Federal Aviation Agency has  ap-
proved a pushbutton antomatic flight
svstem for the Lockheed JetStar, The
svstem 15 manufactured by the Sperry
Phoenix Co., a division of Sperne Rand
Corp. System, designated SP-40, pro-
vides pushbutton control of the aircraft
and couples the aircraft to radio beams
for en route navigation and ILS ap-
proaches. The SP-40 weighs approxi-
mately 75 1b. and has an optional fea-
ture which enables it to navigate the air-
craft through a doppler radar svstem.

State of North Carolina has purchased
a Beecheraft Super G18 to aid in its
current program to attract industry to
the state. Industry leaders will be flown
to North Carolina by state government
officials and provided with transporta-
tion to prospective industry sites.

SOLID RIVET STRENGTH
WITH BLIND RIVETS

CHERRYLOCK RIVETS for Your
Difficult Solid Rivet Applications

Mechanically Locked Stem o Flush Fracture
(Mo Stem Trimming) ® Positive Clamp-Up ®
Full Grip Range ® Complete Hole Fill ® Mini-
mum Blind Side Clearance e Positive Visual
Inspection (Grip Length Marked on Head)
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The Bulbed Cherrylock* offers a blind rivet that installs and
performs like a solid rivet. Bulbed Cherrvlock Rivets will
qualify where you are now using solid rivets, offering higher
joint strength with greatly increased joint reliability under
critical loading conditions—fatigue, shake and sonic vibration.

Now Cherrylock rivets give you a blind rivet that can be
used in expensive forgings as well as for joining and attaching
sheets and components.

For technical data on Cherrylock Rivets, write Cherry
Rivet Division, Townsend Company, Box 2157N, Santa Ana,

California,
. a fextron] comeany S—

CHERRY RIVET DIVISION
[0 SANTA ANA, CALIFORNIA T

Townsend Company
© ESTABUSHED 1816 o BEAVER FAUS,PA.

in Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario
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The unceasing
vigilance of
quality control

. . . important part in = THE MARK OF QUALITY
the Barber-Colman
concept of "total
engineering for
maximum practicality
and reliability™ %

i -,

BARBER
COLMAN

Quality is not just another word at
Barber-Colman. Initial performance

evaluation plus continual surveillance |

and testing throughout production
makes our slogan, “The Mark of
Quality,” a reality.

Quality control begins with an in-
tensive, accurate study of the job a
system must perform. It continues
throughout the design, manufactur-
ing, and final testing stages to ensure
that you receive an absolutely reliable
product.

For information on how you may
put Barber-Colman “total engineer-
ing"’ to work on your aircraft or mis-
sile accessories and subsystems
(electromechanical actuators, air
valves, temperature controls, posi-
tioning systems, POLYFORM en-
closures), consult the Barber-Colman
engineering sales office nearest you:

Baltimore, Boston, Dayton, Fort |

Worth, Los Angeles, Montreal, New
York, Rockford, San Diego, Seattle,
Winter Park, Florida.

BARSER-COLMAN COMPANY |

Aireraft gnd Mittile Producls Divigign
Daat. ¥, 1422 PRock 51, Rockiard, Mlimgi
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PRODUCTION BRIEFING

Atomic Energy Commission 15 rc-
questing bids to expand the air storage
system for the Torv II-C reactor from
120,000 1b. to one million lb., and
to modify related components for test-
ing the Pluto nuclear ramjet rocket.
Bids for the job, estimated to cost S6
million, are due Nov. 7 at AEC's Las
Vegas, Nev,, office.

Rohr Aircraft Corp.'s main plant at
Chula Vista, Calif., will produce power-
lant nacelles and other components
or P3V-1 Orion ASW aircraft through
mid-June, 1963, as a result of add-on
orders recently received from the Lock-
heed-California Co.

Avco-Everett Research Laboratory,
Everett, Mass., division of Avco Corp.,
is studying methods for control, maneu-
ver and landing of satellites in predeter-
mined areas under a $307.524 contract
from USAF Systems Command’s Aero-
nautical Systems Division., Part of the
studv is devoted to satellite mancuver-
abilitv at both subsonic and supersomc
velocities.

Dumont Mfg. Corp., subsidiarv of
H. I. Thompson Fiber Glass Co. of
San Rafael, Calif., is producing all-
plastic nozzles for first and second stage
motors of Armv's Pershing missile. Noz-
zle weighs less than half as much as a
metal nozzle of comparable size, te-
portedly cutting missile weight prob-
lems appreciably.

Link Division of General Precision,
Inc., Binghamton, N. Y., has received a
contract exceeding $1 million trom
United Air Lines to produce a jet flight
simulator for the carrier’s new Boein
727 turbojet transports. Simulator wil
be located at Umted's training center
in Denver, Colo,

Magnasync Corp., North Hollvwood,
Calif., is producing 300 Maode! T-1510
recording svstems and 141 reproducers
for use at Militarv Air Trnsport Scrviee
mstallations world-wide. The ~istems,
under a USAF contract totaling S1.-
554,611, can handle up to 30 simulta-
neous aireraft-to-tower conversitions on
a 24-hour basis.

Electronic & Missile Facilities, Inc.,
of New York will build a centra! labo-
ratorvy and office facility for Mational
Acronautics and Space Admintstration’s
Marshall Space Flight Center ab Hunts.
ville, Ala, The S4-million contract calls
for a mineston structure  conbaning
227,000 sq. ft., inclucing a ground floor,
first floor and seven tower fAoors. Tt will
house the center's headquarters offices

and its Aeroballistics and Research
Projects Divisions.

Weber Aircraft Corp.,, Burbank,
Calif., will design, develop, fabricate,
test and produce an ejection seat and
survival system for USAF’'s Dyna-Soar
manned space glider under a $600,000
subcontract from The Boeing Co. Sur-
vival system will include parachute and
emergency oxyvgen supply.

National Research Corp., Cambnidge,
Mass., will conduct a preliminary study
of a cesium propellant feed system for
spacecraft ion engines, under the spon-
sorship of the National Aeronautics and
Space Administration’s Marshall Space
Flight Center. Study, for an undisclosed
amount, will investigate properties of
cesium, materials for design of the fuel
injection system and feed methods for
varving flow rates.

Kollsman Instrument Corp., subsidi-
ary of Standard Kollsman Industries of
Melrose Park, I11., has received a $9-mil-
lion contract from North Amerncan
Aviation’s Autonetics Division for KS-
140 Astro Tracker navigation systems
to be installed on Hound Dog air-to-
surface missiles. Kollsman also has been
awarded a 51,900,000 Air Force Aero-
nautical Systems Division contract for
automatic astro compasses. USAF con-
tract is for MD-1 compasses and is in
addition to earlier orders for Kollsman
navigational equipment which is pres-
ently being utilized on B-52 as well as
B-58 aircraft.

Pratt & Whitney Aircraft Division of
United Aircraft Corp. has established an
Advanced Materials Rescarch and De-
velopment Laboratory at P&W’s North
Haven, Conn,, plant to develop new
materials for future aircraft, space and
industrial powerplants. Principal goals
will be development of high-strength
metals, alloys for service at extreme tem-
peratures and metals for energy conver-
sion devices.

General Motors' Allison Division has
received a $1,467,200 contract from
Acrojet-General Corp. to develop and
produce titanium second-stage IIEI-E"-IE[
engine cases for use with the Minute-
man [CBM,

Lockheed Aircraft Corp. has received
an additional Army contract of $1,017.-
076 for the sccond phase of a program
to design, manufacture and test a re-
search aircraft using the jet ejector lift
principle.

Thiokol Chemical Corp. will produce
packaged liquid propellant rocket en-
gines for Navy's Eullpup missile under
a 54,030,782 letter contract.
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ACCURACY
RIGHT OFF
THE SHELF

HLI-1194 HLI-1038

e el e

TACAN test equipment from the world’s largest maker of airborne TACAN

Hoffman now offers a new and complete line of specialized test equipment necessary to
maintain TACAN accuracy in the field—thus insuring the superior performance built into
airborne TACAN equipment. Compact and rugged Hoffman simulators are available as
standard off-the-shelf items (federal stock numbers assigned), and at lowest cost. Equip-
ment tests all airborne TACAN models now in use.

HLI-119A (AN/ARM-25) HLI-103B
Radio Test Set TACAN Beacon Simulator

JANized portable umit radi- | Simulates functions of TACAN
ates simulated ground bea- | or DME surface beacons to
con signal to check accuracy | enable maintenance men
of any model TACAN (while @ perform complete laboratory
operating in aircraft) for | and bench tests on all model
range, bearing and identifi- | TACAN sets. Federal Stock
cation signals. Also checks | No. 5625-668.4227.

power and sensitivity. Fed-

eral Stock No. 6625-724-8868.

HLD-129
Azimuth Error Analyzer
Detects and provides visual

and recorded indication of
static and dynamic tracking

' errors in azimuth portion of

TACAN sets being checked
by HLI-103B,

HLI-116A
Peak Power Calibrator

Measures peak output power
of TACAN transmitter in kilo-
watts without use of calibra-
tion charts or auxiliary
equipment,.

HLD-141/144/146
Instrument & Power Panels

Simulates ailrcraft wiring in
testing all AN/ARN-21 and
ARN-65(V) TACAN sets and
instruments removed from
the aircraft, Federal Stock
Nos. 6625-724-9938, 6625
448-7172, 6625-448-7177.

Send for complete data file on Hoffiman TACAN test equipment and TACAN air navigational systems.

Hﬁffman/ ELECTRONICS CORPORATION

3740 5. Grand Avenue, Los Angefes 7, California » Richmond 7-4488

BIQNIFICANT DEVELOPMEMTS AT HOFFMAN HAYE CHRCATED FOSITIONS FOR SCIEMTISTS AND CHGINECRS OF HIGH CALIBER, PLEASE ADDEESS INGUIRICS TO VICE PRESIDENT,, INOUSTRIAL RELATIONS



What it i1s. ..
What it does. . .
What it can do

Pyrolytic Graphite—now com-

% mercially available—is a poly-

crystalline form of carbon produced
by gas deposition. It exhibits a metallic behavior
(high conductivity) in the planes of deposition,
and a ceramic behavior (low conductivity)
across the planes.

Some of its unique properties include: high
strength at high temperatures up to 5000°F.;
impermeability to gases and lhquids; excellent
thermal and electrical conductivity parallel to
the plane with insulating characteristics across
it; 1s very lightweight.

Produced as a coating on commercial graphite,
it can also be built up to sufficient thickness for
use as free-standing parts. Pyrolytic Graphite
is well suited for many space, missile and elec-
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Mote ifructiural differences belween ordinary graophite (bottom) and Pyrolytic
Graphite [lop). Ordinary graphite has erystals arranged at random with high
porosity: pyralytic crystals have high degree of orientation wilh no porosity.

tronic applications, including leading edges,
rocket nozzles, and coatings for nose cones.

For additional information, write: Specialty
Alloys Section, Metallurgical Products Depart-
ment of General Electric Company, 11107
E. 8 Mile Avenue, Detroit 32, Michigan.

METALLURGICAL PRODUCTS DEPARTMENT

GENERAL €D ELECTRIC

CARBOLOY: CEMEMTED CARBIDES & MAN-MADE DIAMOND = MAGMETIC MATERIALS » THERMISTORS » THYRITEz » VACUUM-MELTED ALLOYS
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SPACE TECHNOLOGY

Reduction of Ranger Components Studied

By Russell Hawkes

Newport Beach, Calif.—Design con-
cept used in the lunar landing sphere
and seismometer pavload for NASA
Ranger 3, 4, and 5 is to minimize the
number of operations which could have
a critical c¢ffect on the functioning of
the payload and telemetry, according to
officials of Ford Motor Co.'s Aero-
nutronic Division, prime contractor for
the sphere.

An important effect of this 15 to
sharply reduce the number and weight
of components and redundant systems
needed to provide equal data with
equal reliabilitv. Since the weight 15
saved in the final unit to be placed
intact on the surface of the moon, the
retrorocket, spacecraft and all the other
vehicle components needed to transport
the unit can be smaller and lighter.
This makes the Atlas Agena B a feasible
launch vehicle and Ranger lunar mis-
sions will begin before the end of Apnil,
1962, if there are no important slip-
pages.

The landing capsule is a 25-in. dia.
fiber glass covered sphere made of balsa
segments glued together with the grain
oriented radially. It weighs 98.2 1b.
At the core of the landing sphere is
the 12-in. dia., 56.3-1b. sunvival sphere
containing the batterv-powered seis-
mometer and telemetry transmitter.

The seismometer is a single-axis meas-
uning device consisting of a spring-
mounted mass with a variable relue-
tance electromagnetic pick-up capable
of measuring displacements as small as
one millionth of an inch, It was de-
veloped by the CalTech Department
of Seismology which shares with Co-
lumbia University the responsibility for
the experiment.

The seismometer is so sensitive that
it cannot be tested at the Ford plant
because of interference from  waves
breaking on the beach several miles
awiay. To withstand the 2,000-2,500g
impact of the lunar landing the sus-
pended mass of the delicate imstrument
15 caged by ﬂﬂatinﬁ it in a Auid of
equal density which is drained auto-
matically after the landing.

Since it is designed to operate under
the influence of the lunar gravity which
1s only 16.5% of earth’s gravity, the
seismometer is laboratory-tested by tip-
ping it at an angle so that the axial
component of motion for the suspended
mass 15 reduced to the lunar equivalent.
The instrument is designed to measure

short-term seismic disturbances. [t has
a natural period of oscillation of one
second. It will not record so-called tidal
disturbances with periods on the order
of two weeks. It is expected to record
meteorite impacts as well as internal
disturbances.

The survival sphere containing the
seismometer 1s foated in a liquid and
its center of gravity will be so located
that it will erect itself without any sort
of actuator, The liquid will be composed
of two verv dense Freons mixed in a
proportion which will give it a density
equal to that of the instrument sphere
which will, therefore, have neutral buoy-
ancy.

The flotation liquid also distributes
the impact load.

Impact Damage

Since it was designed under a policy
of minimizing the number of critical
operations, the seismometer will func-
tion even if i::lpact damage is greater
than anticipated and the inner sphere
fails to erect or the flotation fluid fails
to drain. It would even operate if the
expended retro motor failed to separate.
Data transmitted would be degraded
but much useful information would still
be gained. Project officials claim a fully
successful Ranger mission will double

the body of information known about
the moon.

The telemetry transmitter located in
the top of the survival sphere uses an
omnidirectional crossed-dipole antenna
mounted on a balsa base above a copper-
ground plane that separates the antenna
from the electronics and instrumenta-
tion so that there are no other metal
components within a line of sight of
the antenna. Tests have shown that
the telemetered signal can pass through
the balsa Impact Limiter and fiber glass
shells without too much attenuation.

Balsa was chosen to absorb the land-
ing shock when NASA’s Jet Propulsion
Laboratory experimenters found it to
have about three times the impact ab-
sorbing power of the next best material.
Aeronutronic engineers had been ex-
pecing to use a nylon honeveomb
crushable Impact Limiter until they
heard of the JPL work. Fiber glass-
covered balsa Impact Limiter spheres
have been fired against targets in the
laboratory and they have been observed
to return to something approximating
their original shape after having been
crushed by impact. It retains its im-
pact-absorbing power in a vacuum and
the outer Aiber glass cover is not to be
made air tight.

Lunar impacts simulated in the Aero-

Antenna Block
. Electronics
Fiberglass Shell
Cryogenic-Type
Insulation
F lotation Fluid
| Restery Water
e Caoging and Uncaging
Devices
Propellant Grain \ Separation Clamp
S'Pin Motar Ig'l"ﬂr
Ignition Wires =) ot
Nozzle Plug Separation Clamp
Fusing Signal
Wires ﬂ
: 5pin Rocket
} Combustion
L - Chamber |

e — _ — |

CUTAWAY DRAWING of Ranger Innnr_mpm!-e shows components of capsule targeted to
land on the moon and telemeter scientific data back to earth for a month or longer,
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Model 107 Test Table: designed for automatic testing of complete 3 axis
stellar inertial platforms. Instrument has positioning and readout on
table, tilt and autocollimator yoke axes of 3 seconds accuracy, 0.3 second
resolution. System automatically controlled from punched tape. Opto-
electronic automatic autocollimator to calibrate inertial package is part
of the systemn,

People . ..

whose products today
test the systems

and track the missiles

of tomorrow

By combining optics, electronics and
mechanicsin unique and exciting ways,
engineers at J. W. Fecker have pro-
duced these precision instruments to
test guidance systems and track mis-
siles still in the design phase. The
advanced capability to produce these
and other similar devices can be di-
rected toward solving your test and
instrumentation problems. Write J. W.
Fecker Division, American Optical Co.,
6592 Hamilton Ave., Pitisburgh, Pa.

J. W. Fecker Division

AMERICAN OPTICAL COMPANY

IGOR Mark |1l Long Range Tracking Telescope: 18"
clear aperture catadioptric telescope with variable
focal lengths . . . has excellent resolution under
dynamic conditions. Provision for installation of 18
bit encoders on elevation and azimuth shafts,
Smooth powered rate aided tracking with one- or
two-man control. Automatic exposure and focus con-
trols insure sharp, high resolution photography on
70 mm film,




#’{
FILTERS®
THAT /
START

_ CLEAN

STAY
CLEAN
LONGER

HYDRAULIC RESEARCH FILTERS for the aerospace
industry are delivered to vou as clean as modern
manufacturing techniques can make them.

Infinite, tedious care is used in every step of
fabrication, assembly, inspection and packaging —
all done within a series of immaculate rooms
with .utr'ingently controlled temperature,
humidity and contamination levels, The finished
filter and element is a superbly clean unit that
starts cleaner— gives longer service life—assures
greater reliability.,

Hvdraulic Research filters and elements conform
to military specifications and are available in
most stock sizes, Special filters engineered to
customer requirements on request.

Write or call for further tnformation,

nutronic Laboratorv and m free drops
from aireraft indicate that the most
damaging landing 15 a glancing mmpact
rather than a vertical drop to the sur-
face.

Data telemetered from the survival
sphere s first converted to a signal
which is casier to transmit than the
original  scismic  wave-form,  Special
adapters will be installed at the three
Deep Space Instrumentation Facilities
to reconvert the signal to a recognizable
scismic trace. The big DSIF recaivers
are expected to be the only facilities
which will be capable of rcading out
Ranger telemetry,

The Ranger landing sphere and space-
craft will be thoroughly stenlized to
prevent biological contamination of the
moon. Ford scientists sav that con-
troversy on this subject has completely
disappeared and the same poliey of
sterihization has been used by the Rus-
sians even for their flv-by missions be-
cause of the possibility of an accidental
crash on the moon.

The decision to use a balsa Impact
Limiter in the landing sphere helps solve
the sterilization problem because kiln-
dricd balsa is naturally sporicidal. The
unstenlized Agena B carnier rocket 15
also likelv to be on a lunar transfer
orbit, but when the spacecratt sep-
arates from the Agena it will be tumed
180 deg. and small solid rockets will
propel it out of the Ranger trajectory.

Vacuum Insulation

The temperature in the survival
sphere is stabilized by a crvogemic-tvpe
vacuum insulation with altemate lavers
of dacron felt and aluminum foil. There
is 3.6 lb. of water ballast which will
circulate convectivelv to transter battery
heat through the sphere.  The two
silver-zine batteries are semi-circular in
shape to fit the sphere.

The nominal velocity at impact for
the landing sphere 1s 108 fps. or 75
mph., but because of the large errors
which are possible and acceptable i the
system, PFord scientists prefer to say

impact velocity will be “less than 150
mph.”

The landing sphere will be deceler-
ated to this speed from its 6,500-mph.
approach speed by a lugh performance
solid propellant  rocket developed by
Hercules Powder Co. espeaally for the
mission, It 1s reported to have a mass
ratio better than 0.90 and the grain is
shaped and loaded in such a way that
thrust decreases with time to control
deeeleration as propellant consumption
reduces the weight of the velucle.

The programed sequence of events
leading to the lunar landing after sep-
aration of the Ranger spacccraft from
the Agena B carrier begins with a mid-
course maneuver which includes anv
necessary correction in the transfer orbit
and a re-orientation of the spacecraft
to face its solar panels toward the sun.
Attitude information is supplied by a
sun sceker and a moon seeker, Control
power is provided by verv small jets of
compressed nitrogen, Thrust produced
by these is so small that a 180-deg. ro-

RAMGER LUMAR LAMDING SEQUENCE. An hour before reaching the moon, a signal from earth will alter spacecraft uttih}dm _.#.l:umt
25 mi. from moon’s surface, the spacecraft and capsule will separate. Spin rocket provides stabilization. Retrorocket will cushion impact.
Capsule will be ejected from the retrorocket and fall to surface of the moon. Capsule is being built by Ford Motor Co.’s Aeronutronic

Division, for NASA/JPL Ranger program.

LIC RESEARCH

and Manufacturing Company
2835 N. NAOM| STREET « BURBANK, CALIF. = VICTORIA 96111

Division of Bell Aevospace Caorporvation

Another |Exti‘ﬂn| Companiy
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The important advances in
environmental ftesting come from MB

tabion at mid-course would take a half
houar to complete.

Track information 15 calculated by
the on-board gwidance computer and
transmitted to ground stations for com-
parison with tracking recaiver data, If
the track must be corrected, propulsion
is supphied by a 50-1b. thrust hvdrazine
monapropellant  rocket which fires at
constant thrust for a time controlled
bv the magnitude of the correction. If
necessary, three or four restarts will be
possible for multiple corrections,

About 65 min, before impact of the
unbraked spacccraft, a terminal ma-
neuver to point the axis of the space-
craft at the moon will be initiated on
command from a ground station, It 15
expected that all later events will be
started automatically by the program.
mer on board, though some can he
mitrated on commancd.

Fortv minutes before unbraked im-
pact at an altitude of 4,900 kilometers
above the lunar surface, antenmas are
deploved.  As the spacecraft falls, data
will be telemetered from two expen-
ment packages which will be obliterated
m the crash of the unbraked spacecraft.
One of these is a gamma ray spectrom-
cter and the other is a videcon television
camera.

At an altitude of 524,000 ft. and 60.6
scc. before the crash of the space
craft, the radar altimeter will be tumed
on. It will be operating at 397,000 ft.

and 45.6 sec, before impact. YWhen the
altimeter indicates an altitude ot 70,200
ft.. it will send out a “go” signal to
separate the landing capsule from the
spacecraft,  The torques produced by
the separation are expected to over
come the small nitrogen jet attitude
stabilizers and upset the spacecraft so
that the videcon and the gamma spec
trometer will not bear on the moon but
will keep operating until  they are
destroved by impact.

A tenth of a second after separation,
the spin rocket mounted m the expan-
sion cone of the landing capsule retro-
rocket will spm-stabilize the capsule.
Two seconds from separation, the retro
motor will ire and the spin rocket will
be ejected from the cone along with
the nozzle plug. The retro motor will
bum for 10 sec. as the vehicle falls from
52,700 ft. to an estimated 1,090 ft.
At bumout the retrorocket will have
brought the capsule to a dead stop.

I'rom the burmout altitude, it 15 to
fall free to the surface of the moon,
accelerating at 5.31 fps. per second due
to the lunmar gravitv, Impact s calcu-
lated to be 23.9 sec, after the crash of
the spacecraft and at a velocity of 108
fps. How preciselv the actual flights of
Rangers 3, 4, and 5 follow the planned
sequence of events, velocities and alti-
tudes will depend largelv on whether
the capsule’s horizontal component of
motion 15 excessive.

HPI space age supporf provides. ..

NEW
UNIVERSAL
EJECTOR
RACK

. . . handles any

SUSPENDABLE
STORE

Cut costs and installa-
tion problems with this
unique Rocket Power
“all purpose' rack, the
MAUI2/A, first to han-
dle s0 wide a variety of
stores—special weapons,
missiles. conventional
bombs, camera pods,
and auxiliary tanks.

Developed for the U. §,
Air Force Special
Weapons Center for use
on several Fighter-
bombers, Bombers and
V/STOL aircraft, this

N | RPI rack features ad-
Ranger Weight Summary justable ejection force
and all required safety
Weight devices. It 1s easily at-
(Pounds) tached to the ;a.'er:ruE'Ii
A. Retrorocket payload :::;3 ga‘?}rﬂi‘él Il?:ﬂih;
l. Suorvival sphere
Electronics, antenna, batteries, wiring. . .........c00uuss s 23.1
strctare, Tnsolation; devIorES. .. oo s i s e e e e e e 14.4
R L N e e e e A e e e e 3.6 |
= B e s e e e e e e g 7.8
New MB'ZenIth 150 Kv pUISEd x-'ray SYStem Flotation fAuid and outer shell......... gt AR R e 7.4 '
[ ] [] e P
takes mOtlo,n plCtu res Gf h]gh Spe.Ed phenomena Survival sphere total. . ..........cc0vivirnnnn T R R 56.3
2. Impact limiter, cover and rocket motor/sphere interconnection. . . . . 30.3
. % WIRBOOT NP & inisvs o bt e B R s s 1.2
Now test engineers can probe effectively into the causes of _ 4. Control timer, batberies, witing. .. ......cvviiivniniinnvonannns 1.4
vibration and shock failures, or observe dynamic systems, detonation e
effects and other high speed phenomena occurring Total retrorocket pavlead. ... ... .. R R R 08.2
within a sealed environment.
B. Motors
The pulsed X-ray system dex*e}ﬂped h:.;* Zenith Radi_n:n Research Corp. 1, Retrorocket motor and dgniter. ... ... cvvvvrevreessnerosensns . 2085
and marketed by MB Electronics provides an effective means 2. Spin motor, igniter and attachment. . ......vevevesssssssnonnns 59 FOR TECHNICAL DATA on the
of obtaining X-ray motion pictures of these rapidly moving sealed i write for Bulletin #1500,
parts. Typical of the capabilities of the system is the above Total separate weight, ............. R SRR B R R 308.9
reproduction of a high speed motion picture of an C B q ;
SIeﬂ::s::a?i?: L?;:ﬂaﬂlgngﬂgi';ieizldmﬂ; hermetically sealed relay in operation while being vibrated. '] ":ﬁ;::::r :Eslpﬂmn::t 65
| v 4 EERER b 4 v v e R SRR AR B el R B 1
continually strives to improve the per- The image obtained with the pulsed X-ray system is more 2. Altimeter su ;
gl kgl _ : . : v pport and deploymient. . oo cnionirirrrsrnnssons 2.0
‘;’j’_,’;‘;ﬁ"ifnd"’“ﬂ“i’:fj':h't';ﬁi:;l hratien.  than 2000 times brighter than that obtained with an X-ray 3. Motor support strocture and SEpaation. ... ... 0oo o on oo 34 —— r— e
portant advances in environmental fluorescent screen. It 18 suitable for direct viewing, closed ecircuit 4. Bus interface J-box and connectors. .. .............. RV A—— 1.0 RUBKET PBWER ING
:::'EE COln Trom. M5, TV or motion picture camera. Adequate film density is 5. Retvorocket Dot sheld. . oo oirnsoenoresssssyossvssiimeycins 3.0 NAULALT TUVILR 1.
lectronics has representatives in : . ' ’ - PR T =
seincisal cities thraLghout the word, ;b%:;rtle;ir;gﬂ:}ih ti;;f aluminum at a distance of - 1 _3___ } FALCON BIELD| MESA, ARIZONA
: otal lunar capsale. ... ........... R R SR R R 25.0 ’ '
OFFICES: Pasadana [ Oayton f Washingbén, D.C. 3
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off-the~-shelf telemetryis dead

A telemetry capability that relies only on off-the-shelf hardware is a dead capability. Engineers in
Avien's Electronics and Instruments Division recognize this important fact. They know it's necessary
to examine each telemetry requirement, determine its particular needs —and then design specifically

to these needs,
Avien’s miniaturized dc amplifier and reference junction compensator on Minuteman are exam-

ples of this successful procedure. The amplifier —which weighs only 10 ounces and is 6.5 cubic inches
—was specially designed to withstand Minuteman's rugged temperature, altitude and 40 g vibration
environment. The reference junction compensator solved another Minuteman problem —isolation of
12 thermocouple channels with a minimum of components. The answer: a modular construction design,
drawing on a common power supply and reference voltage.

For more than 10 years, Avien engineers have been working with manufacturers to insure the best
design for the particular telemetering application — tailoring solid experience to fit the need. It's time
you benefited from this approach. Write today for free information on how Avien's telemetering capa-

bilities can work for you.

o
A =
el I €LV
 INC. etecTrONICS AND INSTRUMENTS DIVISION | 58-15 Narthern Bivd.,, Woodside, N.Y.

AVIONICS

ACCESS Shows Newest Data Link ldeas

By Philip J. Klass

Washington — Aircraft Communica-
tion Electromic  Signaling  System
(ACCESS), a new data link recently
proposed to the Federal Aviation
Agency by the team of Motorola and
General Precision, Inc., reflects many
changes m thinking on data link re-
qurements that have resulted from two
vears of FAA testing on an experimental
equipment,

When FAA purchased the expen-
mental ACACS (Air-Ground Com-
munications System) from Radio Corp.
of America three vears ago (AW July
2§, 1958, p. 70), one of the major ob-
jectives was to use it to establish the
operational and technical requirements
for data link.

Out of these tests at FAA's National
Aviation Facilihes Expenimental Center
at Atlantic City, and studies by the Air
Transport Assn., have come the follow-
ing conclusions:

e Use of push buttons for communi-
cations between pilot and controller is
not as easy or natural as conventional

voice communications for most func-
tions.
e Flexible format message capability is
needed for transmitting to aircraft such
things as long flight clearances and
weather advisory information, with pro-
vision for providing pilot with printed
(“hard") copy of such messages for fu-
ture reference. (Original RCA svstem
lacked these capabilities.)
¢ Data and voice should be transmitted
on a single radio channel (multiplexed)
to enable existing airborme radio/trans-
mitter to handle both services and to
simplify pilot tuning procedures.

he ::Eamr:t&riaties of the ACCESS
system generally reflect current thinking
in FAA and ATA as a result of consider-
able time which Motorola/General Pre-
cision engineers spent i discussions
with FAA and ATA engineers before
preparing their proposal.

In the proposed new system, the only
pilot control device in the cockpit
would be a small insertion-display unit
containing four push buttons, two of
which also contain lamps that illumi-
nate their respective push buttons under

certain  conditions. The function of
these push buttons is as follows:

e Fix report: When pilot passes over
assigned fix, he depresses this button
which automatically transmits data link
message, when aircraft 15 next interro-
gated by the ground data hink advising
trafhc controller and/or trafhe computer
of airplane identity and its time over the
fix.

* Acknowledge: When the controller or
trafhc control computer transmits a
message to an aircraft that requires pilot
concurrence, the ground-to-aircraft mes-
sage includes such a request which au-
tomatically lights the bulb behind the
“acknowledge” button on the pilot's
insertion-display unit. To indicate re-
ceipt of message and concurrence, the
pilot pushes the button.

e Audio reset: If the pilot does not wish
to monitor controller voice conversa-
tions with other aircraft, he pushes the
“audio reset” button which silences his
receiver until such time as controller
initiates a call to his aircraft.

e Pilot entry: When the pilot wants to
talk by voice with the controller, he
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SAMPLE FLIGHT PROFILE from Chicago to New York shows nine different control jurisdictions and eight en route changes of frequency
under present system, Total voice messages under present system is 111, ACCESS would cut voice messages by more than 50%%; would
reduce total transmission time 47.5%. Breakdown of communication systems by message type and time is shown on chart on p. 105,
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UNIVAC 1206

MILITARY COMPUTER (AN/USQ-20)

@ MIL SPEC.

® SOLID STATE
® ENVIRONMENTALLY PROVEN

PERIPHERAL EQUIPMENT

T e T

DIGITAL-ANALOG CONVERTER

UNIVERSAL KEYSET

SYSTEM MONITORING PANEL

.
'

TELETYPEWRITER SET

FORMAT CONTROL UNIT

TELECOMMUNICATIONS
TERMINAL

CONSOLE

UNIVAC FPbLTs Military Computer

This new unit. .. versatile, reliable, and ruggedized. ..
/s now in production for short delivery time/

The new Uwnivac® 1206 Military Computer
combines a range of abilities and applications
never before available in one compact pack-
age. It 1s a stored program computer for rapid
processing of large quantities of complex data.

The 1206 can operate in mobile, rugged
environments under adverse field conditions.
It is specifically designed to communicate
easlly with a wide variety of asynchronous
external devices in real-time applications.

Built to MIL-E-16400 (initially for the
Naval Tactical Data System—NTDS) it is
now ready to do the job you want, where
you want it done!

Check these outstanding features:

® Compact Design: Cabinet measures only
3x3x6 feet. Designed for ease of maintenance
and long trouble-free operation.

® Memory Cycle Time of 8 Microseconds with
30-bit word length and random access mem-
ory capacity of 32,768 ‘words (16,384 words
optional).

® Single Address Instructions with seven in-
dex registers to provide address modifica-
tion. Parallel, one’s complement, subtractive
arithmetic,

® Repertoire of 62 Instructions with condi-
tional program branching. Average execution
time of 13 microseconds. CS-1 automatic pro-
gramming compiler for ease of programming.
® Internal 24-Hour Real-Time Clock for ac-
curately initiating or terminating operations
at specified times.

® Up to 12 Input, 12 Qutput Channels with
pa_rallel mode of operation (60,000 trans-

missions per second per channel).

® 2 Special Input, 2 Special Output Channels
for direct communication between computers.

® Programmed Checking of Data Parity.

® Auxiliary 16-Word Permanent Memory for
bootstrap automatic recovery in the event
of program failure.

For high computational ability . . . plus
rugged, compact construction . . . plus current
availability . . . get the full details on the
Univac 1206 Military Computer. UNIVAC
systems engineers will plan a hardware con-
figuration to fit your system needs.

The UNIVAC 1206 Military Computer /s ideal for
these tough, challenging military applications:

Range Instrumentation Tactical Control

Missile Guidance Digital Communications

Missile Fire Control  Data Reduction and

! Analysis
Simulation
Inventory and
Logistics Scheduling

First with mobile ruggedized systems... U N I VA c

REGIONAL OFFICES: WASHINGTON. D.C. — 2121 WISCONSIN AVENUE, NW (FE 8-85100 « BOSTON —1776 MASSACHUSETTS AVENMUE, LEXINGTON (VO 2-2650)
LOS ANGELES — 8363 WILSHIRE BOULEVARD (OL 330750 =

DAYTON — 20 NORTH JEFFERSON (BA 4-0778) =

DIVIBION OF SBPERRY RAND CORPORATION

Univac Park = 5t. Paul, Minn.

Military Dept. =

S5T. PAUL — 2750 WEST 7tnh BOULEVARD (M1 BP451)



pushes the “pilot entry” button which
causcs a displav on the controller con-
sole to indicate the identity of the air-
craft that wishes to communicate.

Voice Communications

When the controller is free to talk to
this aircraft, he pushes buttons which
transmit data link messages to the spe-
cific aircraft, raising the volume level of
its receiver and flashing a light on the
pilot insertion-displav unit, The pilot
then communicates by voice in a con-
ventional manner. This provision elimi-
nates the need for the pilot to monitor
other conversations while waiting for
an opening.

In the event of an emergency, the
pilot alwavs can break into existing
communications as he would today,

For transmitting weather and clear-
ance messages to the cockpit, ACCESS
envisions use of a small airborne tele-
printer which would tvpe out messages
for permanent pilot reference (AW
Aug. 7, p. 41). é:u:h a device 15 under
development by Mite Corp,, Paramus,
N.]., under FAA sponsorship. The tiny
aithome teleprinter, measuring only
3% x 43 x 8% in. deep, prints 26 charac-
ters per line on wide adding-machine
roll paper. Design objective calls for
print speeds up to 600 characters per
minute.

governor
up-to-date?

Let Woodward make it

as modern as those
coming off today’s assembly lines

Your propeller governor can be
brought completely up to date by
remanufaccure to incorporate all of
the engineering improvements which
have been made over the dozen years
of production of this type governor,
Twin engine synchronization and
single engine steady state perform-
ance have been improved by a new
sleeve type pilor valve plunger with
superior damping characteristics
which is now in production for most
aircraft models. This new valve can
be incorporated, along with
other improvements, in your
old governor. An unfeather-
ing component can be added
as an integral part of twin

WOODWARD GOVERNOR COMPANY

ROCKFORD, ILLINOIS

FORT COLLINS, COLORADQ « SCHIPOL, NETHERLANDS « SLOUGH, ENGLAND
WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY
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engine governors for use with an
unfeathering kit that permirs safer
engine failure simulation. New
speed control heads solve wear
problems which have existed in some
installations using cable controls.
Woodward's "exchange bank™
saves you time and money. Just
tell us when you're ready to change
governors and we'll ship you a
completely modernized unit with
d new equipment warranty. You
install it and send your old gover-
nor to us. The cost? —a flat
exchange price that covers
remanufacture of your old
governor for our stock. Write
for full information today!

Prototvpe model is scheduled for de-
livery early in 1962 for FAA evaluation,
In production quantities, the airborne
teleprinter is expected to sell for $500
to 51,000, a Mite Corp. spokesman
estimates.

The message transmitted via data link
may be weather data stored in a com-
puter memorv drum, prestored change-
of-altitude commands selected by the
controller, or messages composed by
the controller using a conventional tele-
tvpewriter kevboard.

Message Selectivity

Such extended messages can be ad-
dressed to one or more specific aircraft,
or to all aircraft under the junsdiction
of the controller, at his choice, Where
acknowledgement is desired, this request
15 tagged onto the data link message as
previously described.

An add-on type feature of ACCESS
15 1ts capabilitv of automatic reporting
of airplane altitude, bearing and distance
to a Vortac station, upon request from
the ground, without requiring anv ac-
tion bv the pilot. Information on air-
plane altitude, Vortac beaning and dis-
tance would be obtained directly from
digital pick-offs in existing sensing/in-
dicating instruments.

Another optional feature of ACCESS
15 its abilitv to provide automatic
ground-controlled switching functions
aboard individual aircraft. For example,
when an airplane is leaving one con-
troller’s sector and must change to a
new radio frequency, this could be ac-
complished directly from the ground
without bothering the pilot. Similarly,
the airplane radar beacon tmmpnndw
could be automaticallv switched to
another replav code without action by
the pilot,

For smaller aircraft, Motorola and
General Precision propose a minimum
airborne digital equipment (MADE),
which would provide only the fix report,
acknowledge and pilot entrv features.
Such a MADE system is expected to
sell for $1,000 or less, a company spokes-
man Says.

Aircraft that need and can afford
the small airborne teleprinter could add
the device on an optional basis. Air-
liners and large corporate amrcraft might
go all the wav and install the antomatic
position reporting and switching equip-
ment.

For operators who mav need extensive
weather advisorv data, high-speed air-
borne teleprinters and buffer storage
units could be added.

Technical Details

Here are some of the basic technical
details of the proposed ACCESS sys-
tem:

e Modulation: Phase-shift-keyving (PSK)
in which phase of an audio tone 15
shifted 90 deg. to provide distinguish-
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Columina-Geneva Steel Division, San Francisco, Pacific Coast Distributars
United States Steel Supply Division
United States Steel Exporl Company, New York

This mark tells you a product
: is made of modern, dependable Steel,

Smooth...inside,
outside...and

For a very fundamental reason, more and more
Engineers, Designers and Purchasing Agents are
specifying USS National Electric Resistance
Welded Steel Mechanical Tubing—it saves money.

Dimensional accuracy and closely controlled
mechanical properties insure consistency —consist-
ently low machining losses, uniform strength, low
fabrication costs and high torsion resistance—and
the tubing is smooth inside and outside.

Whether your tubing application requires the
dependability for a load-carrying member or the
surface smoothness quality for a hydraulic cyl-
inder, USS National Electric Welded Mechanical
Tubing must be your first consideration.

USS National Electric Welded Mechanical

Steel Tubing is available in a wide range of cold
drawn or hot rolled sizes framn as small as 35" x
028" to as large as 51" x .250”, Your National
Tube Distributors throughout the country will
gladly show vou how tubing can reduce vour costs.
See your USS National Tube Distributor.

USS and National are repistered trademarks



ing “mark” and “space” mformation.
Selection of PSK makes it possible to
use cxisting airbome radio equipment
without modification, Motorola savs.

e Code: Iicldata code, expected to be-
come a militarv standard, makes pro-
posed svstem compatible with military
needs and svstems. The Fieldata code
emplovs Elght bits per character and
includes parity check features.

e Bit rate: Present plan calls for maxi-
mum bit rate of 1.200 per sco., with

slower rates of 600, 300, 150 and 75
per see, available when required by
low-gquality landlines between control
center and radio transimitter. For long-
distance data hnk service using high

frequency radio channels, a bit rate of

30 per see. would be emploved.

o Message format: Vanable length mes-
sages  containing  three  svnchronizing
characters, followed by four aircraft
address  (identity) characters and one
indicating start of the message. The
message itself, containing up to 250
characters, is terminated bv an end-of-
message character. Total time to trans-
mit a 250-character message would be
approximatelv two seconds.

In operation the ACCESS svstem
would function as follows: A roll-call of
aircraft estimated to be approaching a
fix point based on their fight plans
would be mitiated automatically by traf-

Radar Console A

3 T__- REPUTATION
BUILT ON
RELIABILITY

it 50 for more than two
decades. Lavelle's rep-
utation for the best in

Electronic Frame

Storage Cabinet

WRITE FOR EROCHURE DETAILING COMPLETE LAVELLE SERVICES
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iic control computer. Each of the air-
craft interrogated would replv giving
the airplane identity and an indication
of "i'E.I'I{.ﬂ'IE'I' the FI':IIGI' has depressed his
fix report button since the last inter-
rogation, When such indication 15 re-
ceived, the computer flight plan would
be uutmmtmﬂlh updated and the air-
craft would be removed from roll-call
until the time for it to pass another
fix point.

Approximatelv one-third of a second
15 required to interrogate each aireraft
and receive its replv, which mav also
indicate pilot request for voice contact,
during roll-call. The roll-call is repeated
every 10 sec. Normally there would be
only one or two aircraft involved.

IFor other aircraft under a controller's
jurisdiction, which are not approaching
a fix |:-mnl: the svstem wnulﬂ transnnt
periodic “all-call” interrogations which,
in cffect, ask if anv of them wish to
talk bv voice to the controller. TFor
those aircraft whose pilots have pushed
the pilot-cntrv button since the last
all-call interrogation, a reply will he
transmitted back to the controller’s con-
sole indicating which aircraft seek voice
contact,

Entry Response

This pilot entry response is trans-
mitted h:u:L in one of seven randomly
selected time slots to minimize the like-
lihood of interference in the event that
two or more aircraft on a single radio
channel request voice contact during the
same all-call interrogation. If interfer-
ence does occur despite this provision,
some of the responses will not get

through to the ground until the next
all-call action.

Although the use of time-sharing
(time-division multiplex) for voice and
data on a single radio frequency eases
airborne equipment and pilot tuning
requirements, it does mean that anv

volice transmission mayv interrupt the
flow of data.

[f the ground transmitter is sending
out a roll-call or all-call message at the
mstant the controller presses his micro-
phone button, there may be a delay of

perhaps a second until the data trans-
mission is completed and he can take
over the ground transmitter for voice.

I[f an aircraft voice transmission
should occur during a data transmuission,
the latter will be interrupted but will be
repeated again 10 sec. later. Such inter-
ruptions can introduce small errors into
fix report times, but these are not ex-
pected to be significant.

The number of aircraft voice trans-
mission interruptions will depend in
part upon the percentage of aircraft
that are equipped with ACCESS since
the data link is expected to cut the
need for voice communications,

The svstem design concept is such
that ACCESS can begin to reduce voice
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GRAPHS DEPICT DECLINE in voice messizes and total transmission time which could be
expected after introduction of ACCESS data link svstem. Messages during flight from
Chicago to New York would decline from 111 to 87.

traffic as soon as even a few aircraft are
cquipped, according to Fyan Ragland,
project manager for Motorola’s ACCISS

project,

In one tvpical flight profile studicd
v Motorola /GPI,
from Chicago to New York Intema
tional Airport, the use of ACCESS and

trafic  control

mvolving a fight

computers could cut

channel time use by nearlv half, while
feducing the number of voice messages
from 111 tg 60, according to Ragland.

Motorola and GPI have |:-rnpﬂ:=.|:rd
an 15-month program to FAA under
which the two companies would de-
velop and deliver 10 mmimmum airborne

digital

units,

plus

associated -

bome page printers and instruments for

MINIATURE AIRBORME TELEPRINTER, capable of providing pilot with a permanent copy
of flight clearances and weather data. is being developed by Mite Corp. Device can fit

automatic position reporting.  Addi-

tionallv, cquipment required for use
by the controller and to simulate the
operation of ACCESS from a trafhe
control computer would be provided.
Cost of the program is reported to be
;1;3pmunmtch S24 million.

Whether FAA decides to proceed
with this or other data link develop-
ments will depend upon the recom-
mendations of the forthcoming Project
Beacon task force report and action
subsequently taken by FAA  Admims-
trator Najeeb Halaby.

The Project Beacon report is ex-
pected to recommend use of airbome
rmdar beacons for automatic altitude
reporting, a function which also can

mter instrument panel and print 600 characters per minute,
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be performed by ACCESS and other

hpt.:-. of data link.
[t is generally agreed that a major

.uh.mhgc of data link is realized when

it is used to provide a direct data input
to digital computers and output link

for relaving computer stored informa-
tion to aircraft where human controller
mtervention 1s not required.

At the time that Motorola and Gen-
cral Precision joined forces to make the
ACCESS study and subsequent  pro-
posals, the semi-automatic trafhc con-
frol svstem which the latter had de-

'H'.iﬂ]]fd for FAA was expected to be
the comerstone of the future trafhe
control svstem. Motorola was to be the
ACCESS prime contractor, with re-
sponsihilitv. for the overall svstem,
while General Precision was to handle
problems involved in 1ﬂtﬂ%ﬂ[iﬂg the
data link with the controller consoles
and  computer.

Advance information available on the
Project Beacon report indicates that it
1m.ll rccommend a major change
philosophy in which radar and radar
scopes will form the primary reference
for traffic scheduling and conflict pre-
ciction,

The specific recommendations of the

Project Beacon report on the role of
computers, and the degree to which

these concepts are accepted by FAA
Administrator Halabv, mav largely de-

termine the future of data link dev elop-
ments sponsored by the agency.

£ _FPLTER CENTER 7

» Lightweight Inertial Navigators for
Berlin Crisis—Litton Svstems will make
lightweight inertial navigators for the
Air Force under a crash program to
cquip Militarv Air Transport Service,
and  possibly commercial aircraft oper-
ating in the West Berlin air corndors

with navigation aids that cannot be
jammed (AW Oct, 2, p. 25).

» Bioastronautic Instruments Marketed
—Astra Technical Instrument Corp,
Culver Citv, Calif., will produce and
market a line  of Boemg  Co.-devel-

oped biological telemetry and medical
gear for airborne and laboratory use
under an exclusive licensing agreement
with Boeing Associated Products (AW
Jan. 16, p. 97). Among items Astra
will sell are mmiatunized cight-channel
(plus one voice channcl) belt or vest-
mounted  personal  telemetry svstem
(commutator, transmitter and antenna)
which has demonstrated one-mile trans-
mission range, electro-cardiograph clec-
trodes and amplifier. rate of respira-
tion device that straps about subject’s
chest, thernuster temperature-measur-
mg device with amphher, and a non-
airborne oxvgen consumption meter.
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Individual unit assembly i5 first step in
construction of antenna. Here four dipole
antennas mountad on ground Screan ara
being connected toone end of Foamflex
feed lines. Special Phelps Dodge con-
nectors are used to link the lines to the
dipoles and four-way power dividers,

into position on pedestal mount,

Completed quadrant elements, ready for placemant on pedastal
mount. Each guadrant is pre-assembled in exactly the same manner.

An example of a canter element unit that
can be inserted into the Avien-Bogner array.
This element forms a separate unit that can
also be used as a portable ultra high fre-
quancy antenna,

Foamflex” Coaxial Cable helps put and keep
this advanced antenna system on the track!

A feed network of 3¢, 50 ohm Foamflex coaxial
cable is a critical part of the fully automatic Avien-
Bogner acquisition and tracking antenna that repre-
sents an advance in the state of the antenna art.
The efficient operation of this sensitive antenna 1s
greatly increased by the low loss, high phase stability
and electrical uniformity of its weatherproof Foam-
flex feed line assemblies. Special connectors, de-
signed and fabricated by Phelps Dodge, hink the
Foamflex lines to double-tuned, strip-line, four-way
power dividers in each quadrant element of the
antenna.

Designed for Edwards Air Force Base, this modu-
lar array is assembled from identical quadrants, each
equipped with power dividers, dipole antennas and
cigar elements. In contrast to the heavier, fixed-type
paraboloids, the lighter, smaller Avien-Bogner model
costs less, vet has high acquisition capability for
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telemetry information through the use of three auto-
matic tracking modes. Quadrant elements may easily
be replaced when changes are desired 1n frequency
bands, due to the simple design and construction of
this antenna.

The feed system was planned, fabricated, cali-
brated and installed by A-T Electronics, New
Haven, Conn. Accurate uniformity of electrical
length for each cable was maintained from cable to
cable within one degree at 2200 megacycles after
bending.

The outstanding qualities of semi-flexible, alumi-
num-sheathed Foamflex have been proved in a
number of applications where low loss, long oper-
ating life and a low noise to high signal level ratio
are essential. If your specifications call for a coaxial
cable of the highest efficiency, we recommend you
investigate the capabilities of Foamflex,
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Self-tracking Avien-Bogner acguisition array
has capability to telemeter data from vehicles

R TY| traveling in the far reaches of space.
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Center element unitis connected to the junction
box of the Avien-Bogner antenna,
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VICKERS-ARMSTROMNGS VA-1 hovercraft research vehicle readied for demonstration run. Control problems at 30-kt, are being analyzed.

Advanced 24-Passenger Hovercraft Under

By Herbert |. Coleman

South Marston—Vickers-Armstrongs
(South Marston), Ltd., 15 increasing 1its
concentration on development of com-
mereial hovereraft vehicles and is aiming
at “solid business” within five years,
m a world market.

Company now is decply involved in
flight testing and follow-on  rescarch,
using its VA-1 vehicle (AW Sept. 4,
p. 39) on both South Marston runways
and grass, and for water runs at South-
ampton, about 50 mi, distant.

[n addition, the company is well into
construction of a VA-3 14-passenger
hovereraft, and is starting to build a
VA-2 which will carry four or five pas-
sengers and will mainly be used for
world demonstrations.

The VA-3, for which no Arm price
has vet been worked out, will be pow-
cred by four Blackbum Turmo 603
turbine engines, two buried to tumn
lift fans which provide the air cushion,
and two mounted externallv at the aft
end for propulsion,

Follow-on versions, still much in the
design stage, are a VA4, weighing
about 100 tons, and a VA-5, of about
225 tons. Vickers' hovercraft range is
in addition to these other British devel-
opments in the feld:

e Westland  Aircraft’s  Saunders-Roe
Division, in association with Hovercraft
Development, Lid., s completing the
SRIN-2, a 27-ton craft, at Cowes, in the
Isle of Wight, and will start test runs
early next year. This version will carry
66 passengers and will be powered by
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four Blackburn A-129 free turbines,
pushing it to 70 kt.-plus speeds. A 100-
ton version also is projected.

¢ William Denny & Bros.,, Dumbarton
shipbuilding firm, has built a 4.5-ton
vehicle, emploving sidewalls which re-
main in the water, and i1s working on a
larger version which will come out next
vear.

® Britten-Norman has its Cushioncraft
on trial runs, powered by a Rolls-Royce
V-8 conventional engine and carrying
10 persons. This is a companv-inanced
pmpt:r.t independent of collaboration
with Hovercraft Development.

® Folland Aircraft has bwlt a ground
cffect research machine (GERM) for

=52 .
VARIOUS DUCT and skirt shapcs to contain water spray are tested on this vehicle,

studv of a range of what it calls “hover-
trucks,” primarily cargo carriers with
specds up to about 30 mph, and de-
signed for rough terrain.

Entire held has been given stimulus
by British commereial interest in a po-
tential Channel-crossing vehicle, and
the government is participating through
its National Research Development
Corp., of which Hovercraft Develop-
ment is a subsidiary. Starways, an in-
dependent airhine, already has requested
hovercraft routes in the eastern UK.

A prime mover in this area 15 Hover-
craft Development’s C. 8. Cockerell,
mventor of the hovercraft principle,
and who feels the program is getting

AVIATION WEEK and S5PACE TECHNOLOGY, October 14, 1961

FIRST VA-3 CRAFT, which will carry 24 passengers, is under construction at South Marston. Photo shows forward end,

Development

far too little emphasis (AW Aug. 25,
g 57);

At Vickers-Armstrongs, the i:]:in':l:tm
and general manager, S. P. Woodley,
quick to point out that the VA-1 I1.15
no commercial application and 15 purely
a research vehicle, Currently, tests are
centering on control problems at speeds
of about 30 kt. and control of spray
through a varied range of ducts and
vents.

Powerplant is a Continental engine
but hardware has been kept sufhiciently
uncomplicated to allow the cnmpam
to use a variety of engines. The VA-I
now rides on an air cushion of about
5 m.,, contained in a large overhang.
The fore and aft ducts contain spoilers
to alter pitch, and side spoilers are in-
stalled for lateral controllabilitv. Two
large fins behind the externally mounted
propeller and engine provide direchional
control.

The craft, officials said, 15 relatively
uncomphicated and checkout of an un-
trained person would take about two
days. No one has vet come up with a
name for this “person”™; Vickers has
tried dnver, pilot and captain to little
avail.

In this realm, licensing is a problem
as vet unsolved.  Vickers-Armstrongs'
research vehicle has an Air Registration
Board number classifving 1t as expen-
mental aircraft, but officials at South
Marston are convinced that a new set of
rules must be written when the concept
has reached commercial maturity. Star-
ways made its application to the Air
Transport Licensing Board, which has

AVIATION WEEK ond SPACE TECHNOLOGY, October 16, 1961
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Mercury capsule’s all-titanium frame of hat-section stringers and machined rings.

45,000 inches of welding

R = 1

r
ILTltanlum . construction clinches record

i TSR

of reliability with Mercury capsule!

Mercury’s astronaut, and all that was at stake with him,
rode out the big shot safely in a titanium structure.
Chosen for its light weight, its strength and rigidity at
high temperatures, its ease of fabrication, titanium has
passed another milestone in its growing history of reliability.

Project Mercury’s pressurized capsule, its antenna and
parachute housings and the adapter section mating it to
the booster are basically titanium structures. They con-
sist of a titanium inner skin attached to a framework of
titanium stringers and rings. Beryllium and Rene 41 heat
shielding “*shingles™ are fastened to the outside of the
capsule.

The use of titanium has saved ““considerable” weight
over other metals of similar strength and endurance in
the all-critical weight battle in the Mercury capsule and
adapter section where ounces were fought for,

This report has been prepared by Titanium Metals Cor-
poration of America in the belief that performance of
titanium in the space capsule may provide information
of use to you in design and construction of weight-
critical airframe structures, whether they be in VTOL or
STOL aircraft, or vehicles to operate in space.

Rigidity and strength at high temperatures...and
20 G’s! Shaving off pounds was not enough for Mer-
cury’s designers. One of the big factors in the selection of
titanium, which is as sirong as most steels, yet weighs
44% less, is its ability to retain its strength and rigidity at
high temperatures,

During the launch phase, the all-titanium adapter sec-
tion reaches 600F, The titanium stringers in the capsule
reach 600F during re-entry; the inner skin reaches 200F.
Here titanium construction proves its high performance
and reliability. Mercury capsule is designed to with-
stand 20 G's.

Titanium construction inherently rigid. Titanium
lends itself to an actually stiffer construction even though
its modulus is somewhat lower than steel’s. The answer
15 4 greater cross-section made pn&-.*-;ih][' by the less dense
titanium. Moreover the metal will retain its stiffness over
a wide range of temperatures.

Added stiffness and efficiency can be gained by “‘rigid-
izing”" or beading. Mercury inner skin, which is also the
cabin mner wall, consists of two layers of 0.010" com-
mercially pure titanium, welded together to form a single
“sandwich™ structure. The inner layer is flat-rolled. The
outer layer has been stiffened with corrugations ap-
proximately 3 inches in length and %-inch wide. The
result is a 0.0207 titanium section that is equal in rigidity
to an 0.050" section . . . 150% increase in efficiency.

45,000 inches of reliable welds per capsule. Project
Mercury capsule, in addition to 1ts high G loadings and
temperature requirements, is pressurized to maintain its
cargo of human life. Welds musr be reliable.

According to McDonnell Aircraft, St. Louis, Mo,,
developers and manufacturers of the capsule, there are
24,500 inches of seam and butt weld and 20,500 inches of
spot weld in each capsule . . . 45,000 inches of welding.
The performance has been repeated in 20 production
capsules.

Here indeed is a better focus on the reality of titanium
welding!

All fusion and seam and spot welding was done “open
air.” Fusion welds were inert-gas shielded, tungsten-arc,
using trailing and backup shields. Welds are as strong or
stronger than parent metal, McDonnell reports.

Spot and seam welding was accomplished on standard
production equipment, with techniques similar to those
used on the stainless steels.

TMCA: your information source. If your missile or
atrcraft problems revolve around requirements for a
rigid, high strength structure at temperatures from minus
433 to plus 1000F . . . with high corrosion resistance,
including immunity to atmospheric attack, titanium may
casily be your best answer. The reliability on which the
makers of the Mercury capsule placed their faith can
work for you.

We suggest you get in touch with the nearest Titanium
Metals Corporation of America sales office or write di-
rectly to our Technical Service Department for informa-
tion on titanium application . . . fabrication . . . com-
petent fabricators. Why not write today . ..

TITANIUM METALS
CORPORATION OF AMERICA

233 Broadway, New York 7, N.Y.

SALES OFFICES: NEW YORK
CLEVELARD o CHICAGO » DallaS » LOS5 ANGELES

Titanium inner skin consists of two truncated cones 614!
high by 614" at base, welded together. Cones are formed from
trapezoidal sections, butt-welded together. One cone consists
of 0.010" beaded titanium, for added stiffness; the other cone
of flat-rolled 0.0107 titanium, After butt-welding, each cone
is individually pressure tested.

¥d

Cones are joined by seam-welding, the beaded cone on
the outside, following spot-welding for position. Approxi-
mately 24,500" of seam weld are used in each capsule. A
circumferential pass is made between each corrugation and
a vertical pass adjacent to the corrugations, Joined cones are
also proof-tested.

Basic titanium capsule structure consists of welded, two-
layered cones which are spot welded to the titanium frame.
The housing and adapter sections are not pressurized and con-
sequently the skins are riveted to the frame in these areas,



taken no action vet, since, unofheially,
board members are not sure hovercerafts
are in their control.

. : . . In the meantime, work is being ac-
The mdﬁust_ry's f|r5t+ tap{e-r;nntrulled, curlltmuuus*path fila- sclarotad ot VAT amd VAS. bl
ment winding machine is in full production now. Designed the VA-2 kept to a 28 ft. 4 in. length
and built by Rohr, it wraps glass fibre filaments with amaz- e e B o e o Wk Lbdilin Lalicavibiony venasaas for bkl
ing precision to form lightwei structures of grea ton powerplants, one to provide a 8.3 P A : | :
to f lightweight struct f great powerp P yorog
strength, such as the rocket motor case in-ll_iitn cushion, and the others for pro- missile range measurements and penetration
. PSR NS101., e y ) -
shown below. It is capable of winding parts “The VA3, Vickers-Armstrongs research imcludes:
up to 25 feet in length and 8 feet in diam- claims. will operate in river cstuarics
EtE'r aﬁd haﬁ thE- E‘bi”t}f t{} wind an ”'lfinlte illlll'.'l 51'""]11[ tE’TTﬂ“l, "l-"r'lth Wayvoes Ul] to 2
TS ft.
variety of patterns, including a continuous fila- Il-.llngezf;'ﬂl be ahuutlﬂﬂ naut. mi., EXPERIMENTAL RESEARCH
ment pattern for multinle-n Carmving PAsSSCNEETS PUE_CIE“’1.PT IC- Measurements and analysis of ICBM flight phenomena for
Act ﬁ’ th ITJ I.{tpEf g;fzfie m::tnr Cao: htted to cargo conhguration with a discrimination and for decoy design purposes, including optical,
c Uﬂl }'._ e W".EPPIIHE 0 hl E':E" tl;"EStEUfE +.000-Ib, capacity. aerodynamic and RF effects.
"IFE'EE-E 5 IS ES EIITID E 35 C Etl'lgiﬂg E EI[JE. Muin Str“:f“r.g
This advanced machine demonstrates Rohr's Main structure, mostly of aluminum
unique skill in designing and building highly specialized manufac- ﬂ]*'ﬂf;; Eﬂﬂﬂiiﬁ of g *Hlmi'emi':f_hl:;!*j:i"g SYSTEM ANALYSIS
. . . rSTém. uc dNk 1S AIVIQCE
tLII"II".'Ig lﬁqmpmﬂﬂt. - p[UE kﬂﬂW'Edg.E Eﬂlﬂﬂd from years of pro- :]:;i., ]l;%{}s};{,,a,?;amnenm each with its Studies to apply research findings to advance the technology
gramming and production of three-dimensional parts by numerical own submﬁfg?fi Lﬁ:f]t P coapar Be-TSEanc AT Sy ste:
control. The ability to produce precision-wound products on this i i et i g
) AL : Cockpit is a forward cab, with con-
new filament winding I"I"IlEl{:hiﬁE demunjstrates the breadth of :::ils ﬁﬂiﬁ;‘ﬂi‘ﬁ;‘&iﬂ{ﬂ? ;’iflﬁ:f;ﬂ?él INSTRUMENTATION ENGINEERING
our resea‘rt:h |qtu plasths and adhesives and the depth of B hsianiie wdee ot Rl deaiaet weiBienE with SRR
our experience in {IGHEDEIHE mandrel manufacture. Because Future research 15 concentrated on to measure ICBM flight effects under actual range conditions.
it achieves such precise and uniform positioning of fila- ?EL%'L'I{JPNET “,_2 Htfﬂﬂ"{lﬂ ﬂlﬂ'ﬂ‘;“]fﬂs i;’-"
a & a AKEe Impact and aprasions, :dAn 1S5 dl-
ments, this Rohr machine now offers the industry the capa- Yoy hoey WAl S abher Ainet RADAR SYSTEMS RESEARCH
bility to provide close to maximum strength of material in and vents in the SRN-1. Main problem
- _ . 15 material life and the company savs it Extending the theory and application of radar techniques to
) filament ‘r"b:'ﬂl..ll"l’d structures. P'LIS, of course, important mav take up to 10 vears o FIE‘*’EIDF' problems of discrimination, countermeasures and performance
cost-reducing speed and flexibility. a servo-actuated mechanical device. in a dense-target environment.

Skid Computer Device

ﬁ[ oS Derived From B-70

HYPERSONIC AERODYNAMICS

Study of the flow-fields around re-entering bodies for various

_LGE #“E'EIEE_C.“I"P”r“'h:““l gy body designs and flight conditions. Excellent computer facilities
skid device for high performance air- avaitatila

craft has been developed to comparc
the speed of rotation of the main land-
ing gear wheels with that of a small un-
braked extra wheel, thereby extrapolat- RADAR PHYSICS
ing a measure of main wheel shppage.
The idea emerged from the North
American B-70 supersonic bomber pro-
cram. The antiskid computer would
use information on slippage, whedl
load, brake torque and speed to caleu

|
|

e e S

Theoretical and experimental studies in radar back-scattering.
Interaction of RF radiation with plasmas.

Iﬂh: “'I‘-“.-'" d skid 15 a'.-'ll'.ll:]"l'l.l'l"ﬂ'l' hli.'g_iﬂ- The & A mMore G{}ﬁlpfff-ﬂ de&c?mfpt-iﬂ}-!r ﬂf th-e Lﬂlbﬂ-}iﬂtﬂ?iy’s
system would then modifv brake pres- :
sure to prevent the skid. The extm work will be sent to you upon request.

wheel of the system also provides a bet-

ter indication of ground speed than

carlier aircraft have had. North Amen-
can claims that the ffth wheel anti-skid
device would enable the 2,000-mph.

B-70 to land on anv runwav capable of

hindling the Boeing B-52.

Hn HH The landing gear subsvstem and the
brake control svetem for the B-70 were
developed by Cleveland Poneumatic In-

AIRCRAFT CORPORATION dustries and the wheels, brakes and

tires were designed by the B. F. Good-

rich Co.

ROHR NUMERICALLY CONTROLLED
FILAMENT WINDING MACHINE

For information on this and other Rohr production techniquesr please write Mr.
A. R, Campbell, Sales Manogor, Dept. 61, Rohr Aircraft Corp., Chula Vista, Calif,

Main Plant and Headquarters: Chula Vista, California / Plant: River-
side, California / Assembly Plants; Winder, Georgia; Auburn, Washington

All qualified applicants will receive eonsideration for employment without

regard to race, creed, color or national origgin

Research and Development

LINCOLN LABORATORY

Massachusetts Institute of Technology

BOX 29
LEXINGTON 73, MASSACHUSETTS
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This new engineering bulletin leads you right to the bydraulic

pump designs you may be looking for. Here, passing on parade,
are bigh performance gear pumps made to the measure of the
next generation in aircraft, missiles, spacecraft, and support
equipment.
Many of these units are the product of ready-made. mass-pro-

duced components that can be teamed into the precise confignra-
tion you need. Custom-designed pumps are also available.

All have in common these classic Eastern hydraulic pump char-
ACteristics:

SMALL SIZE: Eastern gear pumps are the smallest, lightest
made, Airborne servo system pump shown delivers 1.5 gpm (@

- & e

1500 psig — measures only 178" x 178" x 234", weighs 9 oz,

EASTERN
INDUSTRIES st

WIDE PERFORMANCE RANGE: pumps available have theo-
retical displacement from .0016 ro 1.30 cu. in. per revolution —
flow from .025 to 9.6 gpm, pressures from 0 to 2000 psig, at
speeds to 24,000 rpm. Weights with motor range from 1.5 to
8.5 lbs.

UNAFFECTED BY EXTREME ENVIRONMENTS: rugged,
reliable Eastern units take loads to S0g in stride — shrug off
temperature differentials to meer MIL specs.

Other Eastern products:
* hydraulic motors
¢ servovalves, amplifiers,

actuators and systems ‘
e pressurization/dehydration

o guick-disconnect couplings

I N C O R P o R AT E D s electronic tube cooling -:mits

100 SKIFF STREET HAMDEN 14, CONNECTICUT - P, )

- WEST COAST OFFICE = 4203 SPENCER 5T. * TORRANCE, CALIF, M T
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Five of first nine HU2ZK-1s to reach flight status Ay over Kaman's Bloombeld, Conn., facility. Note servo flaps on rotor blades.

Five of Nine HU2K-1s in Flight Status Fly Formation

I-:ﬁ:-.'rfq;:l-:..-
White tank on fourth Navy Seasprite from right, above, is an auxiliary fuel tank, Kaman has produced 28 of the helicopters to date. Next
steps in the HUZK program are structural demonstrations and Board of Inspection survey at NAS Patuxent River, Md. Althongh the
HUZK-1 was designed as a utility-rescue aireraft, it is being adapted for anti-submarine warfare tests. Kaman recently received a contract
from the Navy to install ASW gear in the helicopter. Rotor system consists of four-blade main rotor and three-blade anti-torque rotor,
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Proven Performer

THE BENDIX G-15 COMPUTER...is daily demonstrating
its ability to save time and money athundreds of installations
in industry after industiry...has established an overall relia-
bility record of 97.4%. Other reasons behind continuing
G-15 leadership: ease of use...over 1000 programs imme-
diately available at no charge...versatility and expandability
resulting from the widest selection of input-output acces-
sory units., Continuing systems support in depth and a
vigorous users EXCHANGE organization combine to
broaden application usefulness...assure maximum system
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effectiveness at minimum cost, Speaking of cost, G-15
proven performance is yours for as little as $1,485 a month.
Investigate the Bendix G-15...prove to your own satisfac-
tion how its demonstrated superiority can bring important
time and dollar savings to your organization.

by

Call vour Bandix Compuler represenlalive, orwrite:

Bendix Computer Division

CORPQRLTIBN

DEPT. AF-35, LOS ANGELES 45, CALIFORNIA

SAFETY

CAB Accident Investigation Report—Part Il :

Viscount Crash Icing Discrepancy Cited

(This is the conclusion of a Cmil Aero-
nautics Board accident investigation report
on the crash and burning of a Capital Auir-
lines' Viscount near Charles City, Va,, ‘gun.
18, 1960. The first part of the report which
appeared in AviaTion Weeg, Oct. 9, p.
99, described how the flight, which ongina-
ted in Chicago's Midway Airport and was
to terminate at Norfolk, Va., with a stop
at Washington D. C., crashed into a wood-
ed area near Charles Citv killing all 46
passengers and four crew members. The
Board reports that the accident was caused
bv delaved arming of the engine ice pro-
tecting system while flying through icing
conditions, causing eventual fameout of the
four engines.—Eg.j

An analysis of the weather indicates the
temperature and moisture content of the
air at 8,000 feet, Flight 20 assi%ne-d alti-
tude, were conducive to icing to the extent
that ¢ to % inch of airframe ice accumula-
tion could have built up on the portions of
the airframe of N 7462 while en route to
the accident site.

In the investigation of this accident, the
Board undertook to determine the number
and reasons for the known instances in
which Rolls-Royce Dart engines inadvert-
ently shut down in flight. The review shows
that the reasons for engines losing power
simultancously have been generally due to
cither late selection of the anti-icing equip-
ment, or to fuel starvation caused by ice for-
mation in the fuel lines, and/or the pres-
ence of a large amount of water in the
fuel. There have been a total of 18 re-
ported cases involving 18 airplanes in which
multiple engine loss of power has occurred.
However, in all of the instances which deal
with late selection of the anti-icing equ 5:
ment, the engines either recovered normally
or were successfully relit, It was only in the
cases—eight in number—which were cou-
cerned with ice in the fuel line or excessive
water in the fuel that difficulty with relight-
ing occurred. This information is based on
reports received by Rolls-Rovee from air-
lines on a world-wide basis and covering
about 11 million engine flying hours.

Refueling Activities

All refueling activities of Flight 20 were
mvestigated and found to be negative as far
as contamination of fuel was concerned.
The investigation also revealed that the hot-
air gate valves of the four engines were in
the closed position at the time of impact.
[lad a blockage in the fuel lines existed due
to ice, the hot-air gate valves would have
automatically ﬂptﬂﬂﬁ to permit the hot air
to pass to a heater in the foel supply line.

Since there appears to be no evidence of
fuel starvation or fuel contamination, the
Board’s nvestigation directed careful scru-
tiny to the possibility that Flight 20 experi-

enced flameout of a sufficient number of
its engines to rirredudf.: flight. |

The principle of the anti-icing equip-
ment aboard Flight 20 15 to pernit a
small buildup of ice on the engine cowls
of each engine and then to turn on the
clectrical current to actuate the engine
cowl anti-icers 5o that the ice breaks off and
goes into the engime. FEarly testing of the
cowl anti-icing system was dirccted towards
determining the correct length of time
which the anti-icing equipment should be
“ON" and the length of time which the
heat to the cycle-heated pads of the engine
cowl should be “OFF"”. As a result of this
testing, a cycling time was selected and in-
corporated in the present Viscount cowl
anti-icmg system,

This system, when armed, would be able
to combat the worst icing conditions. "The
ﬂnt:’-itinE installation aboard Flight 20 was
approved by both the British Air Registra-
tion Board, and the American Civil Aero-
nautics Administration (FAA) as fulhlling
the necessary requirements for such a sys-
tem.

To avoid excessive accumulation of ice
on the power units of the Viscount, the
power unit iEE—PfﬂtﬂEl‘iﬂ'ﬂ system should be
switched “ON" during every flight at all
times when the indicated outside air tem-
perature is below plus 10°C, except when
it is certain that icing conditions will not
be encountered. Ome of the fhrst visual in-
dications of ice is its formation on the
windshield wipers.

By the time this is apparent, a fair
amount of ice could have accumulated on
the engine cowls. The anti-icing system
should be turmned on well in advance of
anticipated icing conditions in order to al-
low the inlet duct to warm up enough to
prevent excessive ice from forming. If ice
has been allowed to accumulate and the
system 15 armed late, heating underneath
the ice formation is quite rapid since the
ice acts as an imsulator. If ice has formed
and the ice-protection system 15 turned on,
suficient heating occurs in approximately
30 seconds and de-icing will result. Under
these circumstances, there is a good possi-
bility that the entire ice atcumulgtiun
around the inlet duct circumference will
shp off and go through the engine en mass.
The release of a large amount of ice from
the inside part of the nose cowling, due to
the late arming of the engine ice-protection
systemn, would have been suthcient to flame-
out any of the engines.

The Board 15 aware that it has no factual
information as to the precise sequence of
events which occurred at 8,000 feet when
Flight 20 began to sustain difficulty, How-
ever, the facts the Board does have support
a probable sequence of events,

Capital Flight 20 reported over Tappa-
hannock low-frequency range at 2201, at
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8,000 feet, and estimated Hopewell VOR
at 2212. At this time the Norfolk ARTC
Center transmitted a clearance to Flight 20,
clearing it to the Norfolk ILS Outer Marker
from over Tappahannock. This transmis-
sion was completed at approximately 2205,
at which time nothing of an unusual nature
was reported aboard the aircraft, 'The acoi-
dent site is approximately 40 nautical miles
south of Tappahannock, and approximately
14 minutes elapsed between the completion
of the transmission and impact, which oc-
curred at approximately 2219,

During this period of ni?ht flight, the
crew of Flight 20 was confronted with a
sudden emergency which required  thar
complete attention, to the extent that no
attempt was made to contact anvonc by
radio for the purpose of either declaring an
emergency or requesting descent to a lower
altitude.

Ice-Protection System

The Board believes that at some penod
of time between 2205 and 2219, all four
engings of the arcraft ceased to deliver
power and their propellers feathered., The
Board believes tﬁut this was due to the
late arming of the ice-protection system,
The first flameout could have been followed
immediately by other flameouts or there
could have been an undetermined peniod
of time between the Alameouts. The delay in
arming the ice-protection system was prob-
ably n?m:* to one or more of the following
factors: (1) Captain Fornasero was appar-
ently not aware of Change 15 of the ARB
Manual, stipulating that “the ice-protection
systems for all four engines must be
switched "ON’ during every flight at all
times when the indicated outside air tem-
perature is below plus 10°C, except when
it 15 certain that no icing will be enconn-
tered”; (2) late anticipation, ie., Captain
Fornasero may not have taken action to
arm the svstem until he observed wvisible
indications of ice accretion; (3) varitions
in the outside air temperature gange and
the anti-icing thermostatic probe indications
due to vanations in compressibilitv, cg.
with indications of plus 5°C, the actual tem-
peratures could have been as low as plus
' g

When the flameout occurred., the crew
would presumably have followed their cur-
rent Viscount emergency checklist which
called for an immedate relight or a descent
to below the freezing level to allow the
engine to de-ice naturally, During this time,
attempts might have been made to start
the flamed out engine or engines. The
Board believes that more than one cngine
must have flamed out before the descent
was begun. Had only one engine Ramed
out, the crew would most likely have con-
tinued their Aight at the assigned altitude.

Prior to beginning the descent, the air-
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A NEW CONCEPT
IN SCAN CONVERSION

from “.‘

Now a low cost completely transistorized Scan Conversion unit is available which is capable of:

TRANSLATION of video information from one scanning mode to another;

STORAGE and INTEGRATION of video information ;

Expansion or reduction of bandwidth through TIME—COORDINATE TRANSFORMATION.
This completely transistorized, versatile system can be readily tailored to your specific needs
through its plug-in printed circuits. For more information about conversion of radar PPI to TV,
TV standards conversion or conversion of slow scan narrow band systems to standard TV or
vice versa, contact GEC today.,

o v« advanced electronics at work

GENERAL ELECTRODYNAMICS CORPORATION

4430 FORESTULANE *" GARLAND, TEXAS »* BROADWAY G6=-1181
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craft would have been operating near Vi—
the normal operating limit speed of 237
knots, During the descent, the throttles of
any remaining engines could have  been
moved toward the closed position and to
below the aunto-feather armng  posibion,
I'his throttle reduction might also have
been required if the aircraft had penetrated
an arca of light to moderate turbulence en
rouke.

During the descent, the aircraft wonld
be entering progressively warmer air. Any
remaining cogines would have been oper-
ating at a low r.p.m., JPT, and thrust set-
ting, and could have flamed out either
becanse of ice ingestion brought about by
the warmer air, or because the antiiting
system was left “ON"" during descent to
warmer air,  Additional drag would have
heen experienced by the 1.'l.'il'ui]':ill'mg of the
remaining propellers since they would not
auto-feather until the throttles were ad-
vanced to above 13,400 r.pan.—the auto-
feather range.

ITaving followed the then-used checklist
by descending to a lower altitude, the crew
wonld level off after reaching an altitude
where the outside air temperature was above
freezing and go through the standard dnll
for rclighting without further loss of alti-
tude, As the throttles of the engines that
had been operating at the begmnmng of
the descent were advanced, the propellers
would auto-feather if they had famed ount
duc to ice-ingestion during the descent, By
this time, the complexity of the sitnation
would have magnified itself to extreme pro-
portions. The airspeed would drop off
rapidly, and the aircraft would continue
to lose altitude.

Restart Try

The crew would then try jointly to re-
start any of the engines and to keep control
of the aircraft, sacribcing speed for alb-
tude. It is estimated that considerable alt-
tude would have been lost and that three
or more minutes would have clapsed smce
the emergency occurred.  During this bime
numerous efforts wonld have been made to
restart the engines.  However, battery cn-
crgv would have fallen below the required
voltage necessary to successfully unfeather
a propeller and relight an engine.

A study of numerous Capital Airlines
Viscount flights operating at mght disclosed
that the E]ECHIE&F load being used aboard
N 7462 at the time of the cmergency was
from 500 to 600 amps. [f the clectrical
svstem were not  switched over to  the
cmergency bus svstem during an emergency
im which several engines ceasc to operate
and their propellers antomatically feather,
all the electrical units in use wounld con-
tinue to draw their energy from the battery,

The RAight test demonstrated that nnder
similar Aight conditions using approxumately
the same electrical load, the battery energy
would fall within 14 to 2 minutes to below
the required voltage necessary to success-
fully unfeather a propeller and relight its
engine, One or more engines running with
generator "ON" would  supply  suthcient
clectrical energy to feather or rehight any
of the Visconnt engimes. A fast windmilling
propeller would also furmish enough rota-
tional motion and, in tum, sofficient elec
trical energy to accomplish propeller un-
teathering or engine relight,

If the cngines conld not be started, ef-
forts could be made to drive the propellers
out of feather by windmilling. The aircraft
would have to be dived to approximately
150 knots to drive the outboard engines,
Nos, 1 and 4, out of feather, Approximately
150 knots of aispeed would have to be
attained to drive the inboard engines, Nos.
2 and 3, out of feather.

The fact that Nos. 3 and 4 engines were
found to be developing power at impact
indicates that these cngings were Success
fullv started at some time before mpact.
If two of the engines were operating con-
tinnously, 1t s cﬁmhtful that the mrcraft
wonld have lost altitude since it is certifi-
cated to maintam  altitude at  waxmum
gross weight with two engines moperative.
Smee the mvestigation revealed power was
available on Nos. 3 and 4 engines at impact,
and something adverse occurred between
8,000 feet and impact, it is logical to as-
sume if the erew had available to them
energy to relight, then relight wounld have
been experienced and sufficient  altitude
would have been maintamed.

No. 4 engine was successfully driven out
of feather position and relit. During this
time, relighting attempts caused an accumu-
lation of fuel to be deposited in the burners,
so that explosive relights occurred, bringing
about the noises of engine surging and back-
firing heard by the witnesses.

The crew now used full power on the
No. 4 engine to assist in checking the severe
scttling of the aircraft, causing the aircraft
to turn to the left, During the last circuit,
and as No. 3 cngine started, the aircraft
was probably operated with full cross con-
trols and was scttling rapidly. In order to
stop the unwanted tarn, it 15 probable that
the crew reduced power on No. 4 cngine,
with the thought of advancing powcer on
Nos. 3 and 4 cngines together after the
turn was stopped.  Such a reduction of
power at a time when full opposite con.
tiol was heing nsed would arrest the tumn
hut cause greater scttling of the arcraft.
An application of power was made at or
ahont the tmne of tree contact. However,
it was too late to develop power on No. 3
enging or to supply sufficient power for a
climbout. It is possible the crew obscrved
the ground just before impact and applied
back elevator pressure on the control col-
umn, causing the aircraft to whip-stall. The
aircraft then struck the ground before it
whipped into the steep nose-down attitude
characteristic of the whip-stall,

Inoperative Engines

Flight tests disclosed that with  three
engines inoperative and full power on No, 4
engine, full left rudder and fnll night aileron,
much difficulty was experienced in the
attempt to mamtain directional control and
the result was a slow turn to the left. When
power was removed from No. 4 engine, the
aircraft would enter a high rate of descent.

Numerons carwitnesses reported hearing
“popping noises or Ccutting in and ont”
of an engine or engines as the aircraft made
several circuits to the left just prnior to
impact. In evaluating the auto-feathening
and relighting procedures, the Board be-
lieves a logical explanation for these reported
sounds can be given. The auto-feather fea-
ture is armed and capable of operation
throughout the range of throttle positions
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Cryogenic
solenoid valve

features direct
action and
venturi flow!

| T At s .
1.062
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1000 W v
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A direct-acting, high-flow, floating seal
solenoid valve designed especially for |
cryogenic service! Valcor's unique Series
V-41600 features an unusual leakproof
design — all external joints inert arc-
welded by special process. Flow of fluid
media contacts only all-metal surfaces,
avoiding cold-temperature shortcomings
of non-metallic seals. BEST KNOWN DE-
SIGN FOR LOW TEMPERATURE APPLICA-
| TIONS . . . Compression spring “‘snaps
cshut" the floating seal when the valve is
deenergized for %ail-salr. action! Flow is
equivalent to .850 diameter sharp edge
orifice.

Larger sizes also available featuring
Valcor's new Multiple Venturi Principle.

Applications: Liquid Nitrogen and Liguid
Oxygen (adapts to Liquid Hydrogen).
Maximum []i}emtingr Pressure: 50 psi.
Maximum Actuation Time: 50 milliseconds.
Weight: 4 pounds.

Write today for complete specifications.

ZIA S VALCOR

SULENTD WRLVES EHGIHEER'"“
CH 51665 CORPORATION

5394 Carnegie Avenue, Kenilworth, N. J.
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Engineering is now underway on the strange look-
ing bird pictured here. We call it the “Humming-
bird,” and we are developing it for the U. S. Army.

It is to utilize the jet ejector augmentation principle
for VTOL aerial vehicles to fly straight up, straight
down, hover in mid-air, and convert to conventional
forward flying at speeds in excess of 500 miles per
hour. Just one example of what is going on here
at our Engineering Center where dreams come true.
Like to join us?

THE ENGINEERING CENTER

LOCKHEED -GEORGIA COMPANY

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION

DESIG

L X

Openings in the fields of: Aircraft Design Engineering * En-
gineering Drawings Checking * Aircraft Structures = Flutter
and Vibration * Sonic Fatigue * Aircraft Specifications En-
gineering * Reliability Engineering = Operations Research
* Aircraft Research Engineering.

Write to: Hugh L. Gordon, Professional Employment Mgr.,

Lockheed-Georgia Co., 834 W. Peachtree St., Atlanta 8, Ga.
Department B-75.

All qualified applicants will receive consideration for em-
ployment without regard to race, creed, color or national
origin.

%
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from crmise to takcoff—that is, from 13,400
to 14,300 r.p.m.

Below cruise throttle position the throttle
switches are open, and the auto-feather
feature is ineffective. During rapid accelera-
tion the throttles may reach the position at
which these switches are set before the
torque pressure has had time to rise above
50 p.si. However, in the event the relight
is not completed the propeller will go toward
the feather position. This process 15 of very
short duration and does, in fact, assist the
acceleration,

If partial relight should oecur, the throttle
may Eu closed and opened rapidly to about
12,000 r.p.n., to effect a complete relight.
In the cvent this action does not achieve
a complete relight, it s then necessary to
refeather and wait two minutes for fuel
drainage before repeating the unfeather pro-
cedure.  However, in an emergency, Suc-
cessive attempts to relight may be made.

High Pressure Cock

In the event the high pressure cock is
not placed m the feather F-‘:rs.itinn subse-
quent to the propeller auto-teathering, fucl
could collect in some parts of the combus-
tion chamber. In addition, if the throttle
were partially open and the lll’lEEE.thL‘Iiﬂ%
switch operated to obtain unfeathering oi
pressures and ignition, there could be an
explosive relight.  This action could be re-
peated a few times within the 30 secconds
relight-time-switch cvele, thus giving nse to
a "popping noise.”

As stated earlier, the Board believes Nos.
1 and 2 propellers were auto-feathered—a
condition which is substantiated by the
fuel found in the snout arca of the No. 3

combustion chambers of these engines. Fur-
thermore, fuel in this location supports the
assumption that the high pressure cock was
in the open position,

The Board believes that the most likely
sequence of events, based on the reported
enging sounds and the known procedures
for accomplishing a relight of Dart engines,
consisted of an attempt to drive the pro-
pellers out of feather by windmilling, fol-
lowed by multiple attempts to relight one
or more engines,  Successive relights were
interrupted by anto-feather action initiated
by premature advancing of the throttle prior
to complete hightup,

During the investigation, No. 3 cnging
igniter points were found considerably
croded. This raised some speculation as to
whether such a condition could be a factor
m delaying relight of No, 3 engine until
just prior to impact. The igniter boxes of
all four engines were bench-checked and
found to be capable of operation, Investi-
zation revealed that the erosion noted on
these igniter points was the result of time in
service since overhaul and not a contrib-
uting factor in this accident.

Change Disseminated

During the investigation of this acci-
dent, the Board discovered that the Change
No. 15 to the ARB Flight Manual had
been disseminated to all Viscount operators
for a period of 19 months prior to the
accident and included in the manuals car-
ricd in the Capital Airlines” Viscounts, but
the material had not been incorporated into
the Capital Airlines Flight Training Man-
ual furnished to all the Capital Viscount
pilots and utilized in the ground school

instruction for Viscount aircraft. Nor was
this material incorporated in the pilot
emergency and routine checklists, :

The Board's investigation of this acci-
dent revealed further that at the time of
and subsequent to the accident, many Vis-
count pilots of Capital Airlines were not
aware of the change to arm the power
unit ice-prevention system at plus 10°C
instead of at plus 5°C, despite the fact that
this change became effective July 1938,

Conclusions

After an evaluation of all evidence, the
Board concludes that Capital  Airlines
Flight 20 of January 15, 1960, entered an
area of weather en route to Hopewell VOR
which was conducive to icing; that because
of certain discrepancies in the anti-icing in-
structions, several engines flamed out due
to delaved arming of the Viscount engine
ice-protection system; that in cfforts to re-
light the several engines which had fAamed
out, the remaining engines famed out
becanse of intake icing and actuation of
auto-feathering. Several moments  passed
during which all four engines’ propellers
feathered, airspeed decreased, and consider-
able altitude was lost. Engine rotation
ceased for a sufficient time to cause a drop
in battery electrical energy to below the
required voltage necessary to  successfully
unfeather a propeller and relight its engine,
Additional ‘.'II;l‘itl'I.dE was lost when the air-
craft was dived in efforts to drve the
propellers out of feather by windmulling.
The crew was eventually successful in its
attempts to drive No. 4 propeller ont of
feather and relight the engine,

Full power was used on No. 4 engine in

PHELPS DODGE
STYROFLEX® SPIRAFIL™
FOAMFLEX® COAXIAL CABLE

CUT TO SPECIAL
SHORT LENGTHS

A-T can supply custom
cut lengths of any
Fhelps Dodge coaxial
cable from 3&" diameter
up through 34" diam-
eter . . . up to 1000,
Your need for straight
lengths is limited only

I e uum_dﬂ

by shipping. Mounting ]
of connectors and fit- !
tings, too. [

WRITE FOR CATALOG

A-T ELECTRONICS, INC.

14 LAWRENCE STREET
NEW HAVEN 8, CONN.

R I o ke

FABRICATORS-DISTRIBUTORS OF
PHELPS DODGE COAXIAL CABLE

See Pages 106-107
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An engineer ordered 9 boxes of 100 ohm resistors and 1 box of
| 10 ohm resistors. When they arrived there were 10 resistors in
each of the 10 boxes, but both the boxes and the resistors were

unmarked. How many resistance measurements did he have to

make to locate the box of 110 ohm resistors?

—Contributed

Can you design and build equipment to locate malfunctions in
complex guidance systems? Our Guidance and Control Systems
Division needs such types. A measure of experience with tran-
sistorized circuitry, computing techniques, and/or sub-miniature
electro-mechanical devices is required. Write or phone Mr.

Donald Krause.

ANSWER TO LAST WEEK'S PROBLEM: 123 L+ 13 = 10% 4 93 = 1729,

An Egqual Opportunity Emplover

LITTON SYSTEMS, INC.
[E Guidance and Control Systems Division
Woodland Hills, California
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SLAPACE TECANQLOGY CENTER

'his November, eleven months after groundbreaking, the free world’s mosl

experienced industrial space scientists and engineers will be a1t work in STL Space Technology

Center, on i | 10-acre site al One Space Park, Redondo Beach, California. The
spectacular compression of time, in conceiving, plannimng and constructing America's
newest and largest facility for advancement of space science and technology, is

testimony (o the effectiveness of applying the systems approach to construction. It
is made possible by pooling the experience, knowledge, management and technical
skills of the owner, Space Technology Laboratpries, Inc,, the architect, Albert C.

Martin and Associates, and the engineer-constructor, Twaits-Willenberg Co.

STL Space Technology Center is a planned environment for Space Technology Leadership, and its construc-
tion is a milestone marking the continuing growth and diversification of Space Technology Laboratories, Inc.

The outstanding facility of its kind, it is expressly designed for the outstanding men of their kind: engineers and
scientists whose high order of achievement is demonstrated by their contributions to the nation’s ballistic mis-
sile and space programs. The increasing requirements of STL's responsibilities in such programs as OGO,
ADVENT, ATLAS, TITAN, and MINUTEMAN, create immediate opportunities in Southern California and at
Cape Canaveral for engineers and scientists of talent and vision. All qualified applicants, regardless of race,
creed, color or national origin, are invited to communicate with Dr. R. C. Potter, Manager of Professional

Placement and Development.

SPACE TECHNOLOGY LABORATORIES, INC. r.o. Box 95005-AL0S ANGELES 45, CALIFORNIA

P. 0. BOX 4277-A PATRICK AFBE. FLORIDA

a subsidiary of Thompson Ramo Wooldridge Inc.

Loz Angeles = Vandenberg AFB « Canoga Park « Norton AFB, San Bernarding J Daylon » Cape Canaveral » Washington D.C. » Boston » Huntsville

an attempt to check the severe settling of
the aircraft. With this asymmetrical power
configuration, it is believed that direc-
tional control was not maintained with the
use of full opposite controls. As a result,
and, simce the aircraft was apparently being
flown near Ve speed®, several circuits to
the left were made in the impact arca. An
application of power was made at or about
the time of tree comtact. The aircraft
struck the ground with no forward velocity.

The weather at the time of departure
from Washington National Airport was st
able for the dispatching of the flight, There
was no evidence of mechanical hindrance
of failure in the engines, propellers, or ac-
cessories, and no indication of mechanical
hindrance in the relighting of the engines.
There were no structural or control svstem
problems,

The aircraft was adequately ugui]:lp-'.-d to
cope with both airframe and induction ice
accumulations.

Subsequent to this accident, the Board
made several operational studies of inflight
procedures practiced by Capital Airlings
Viscount pilots in connection with the use
of the engine ice-protection svstem. As a
result of these studies, the Board, in a letter
dated July 14, 1960, disclosed to the Fed-
cral Avietion Agency that Capital Airlines
Viscount pilots were still not following
proper procedures relating to the use of the
we-protection system,

As a resnlt of this accident, Capital Air-
lines dropped the phrase “descend to warmer
climate for relight” from its emergency
checklist and instructed its Viscount pilots
that relight could be accomplished at any
altitude if the proper drill were followed.
Capital Airlines also adopted a svstem of
checking pilots to ascertain that they had
the beneht of the latest operating informa-
tiom.

Probable Cause

The Board determines the probable canse
of this accident was the delaved arming of
the engine ice-protection systems while fiving
m icy conditions, resulting in the loss of
engine power and attendant electrical energy
required to unfeather propellers and relight
sufficient engines to maintain flight.

By the Civil Acronautics Board:

Arax 5. Boyo
Chairman

Rosenr T, Mureny
Vice Chairman

Ciax CGurxey
Member

G. JosErn MNixeTTI
Member

Wirrsey GinLiniaxnp
Member

SUPPLEMENTAL DATA

The Civil Aeronantics Board was notified
of this accident shortly after occurrence. An
mvestigation was conducted immediately i
accordance with provisions of the Federal
Aviation Act of 1955, A public hearing was
held at Richmond, Virginia, May 3 and 4,
1960,

At the hme of this accident, Capital Air-
lines, Inc. was a Delaware Corporation and
maintained its principal offices in Washing-

"V mea—minimum alirborne control air-
speed of approximately 108 knots for Flight
20's configuration and weight,

ton, D. C. The corporation held a current
certificate of public convenience and neces-
sity issued by the Civil Acronautics Board
to engage in the transportation of persons,
property, and mail. It also possessed a valid
air carrier operating certificate issued by the
Federal Aviation Agency,

On June 1, 1961, Capital Airlines, Inc,
was merged with United Air Lines, Ine.

Flight Personnel

Captain James B. Fornasero, age 50, was
cmployed by Capital Airlines on Apnl 1,
1941, and was promoted to captain February
14, 1946. He Euld a valid airman certificate
with an airline transport pilot mtin]% for
airplane, multi-engine land, DC-3, DC-4,
Lockheed Constellation, and Vickers Vis-
count aircraft tvpe ratings. He had accumu-
lated 20,850 flving ‘hours, of which 3,560
were in the Viscount, His last first-class
physical examination, taken on November
23, 1959, was satisfactory with no waivers.
His last semi-annual profciency check of
July 19, 1959, and his last lime check of
January 12, 1960, were satisfactory,

Copilot Fhilip H. Cullom, Jr., age 36,
was emploved by Capital Airlines on July
14, 1953, He held a valid airman certificate
with an airlinge transport pilot rating for
airplane, multi-engine land, and aircraft type
rating for the DC-3. He had accumulated
a total of 5,215 flving hours, of which
2,952 were as copilot on the Viscount. His
last frst-class p]?}'&in] examination, taken
on July 24, 1959, was satisfactory with no
waivers.  [lis last instrument and copilot
check was satisfactonly passed on August 216,
1959,

Hostess Diane M. O'Donnell, age 26, was
emploved March 6, 1959. Hostess Brigitte
I. H. Jordt, age 23, was employed March 25,
1959,

Vickers-Armstrongs  Viscount, model
00D, N 7462, bore manufacturer’s serial
number 217, It was manufactured Febru-
ary 2, 1957, and purchased by Capital Air-
lines on March 2, 1957, Since new the air-
craft had accumulated 9,247 hours. The
aircraft was powered by Rolls-Royee Dart
engines, model 510, which were equipped
with Rotol propellers, model R 130/4-
20-4/12F. wath RA 25842 blades.

Compressor, Hydrant
Start Jet Engines

Western Air Lines is using a combina-
tion fixed air compressor and hvdrant at
Salt Lake Citv, Utah, for starting jet
engines. The compressor unit, desig-
nated Air Partner, was designed by
Greer Hvdraulics, Inc., Los Angeles,
and Atlas-Copco, Sweden, and consists
of a rotary, twin-screw, positive-displace-
ment compressor which is driven by a
250-hp. motor.

Compressed air 15 delivered through
ducts to eight hvdrant stations along
the concourse of the Western service
area.

Each hydrant station has controls
for starting and stopping the main unit
and pressure gages and a blow-down
switch which is used for unloading the
air circut.
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ASTE K

WAS BORN
YESTERDAY

Yes, ASTEK 15 a very young company
but its engineering capability was not
born yesterday. Its engineers have
nelped blaze the trail 1n aircraft and
missile development over the past
twenty years. They set the world's
standard for such critical military and
airline instrumentation as altimeters,
machmeters, air data computers, and
cabin pressure control systems. And
the experience of ASTEK manage-
ment in airline operation 1s reflected
in its policy of providing off-the-shelf
delivery — superior field service — op-
erational and maintenance training
— on-time delivery of maintenance
manuals and parts lists.

ASTEK engineers have an unparal-
leled history of instrument and sys-
tem designs. Some of their recent
unique developments are:

B DUALTIMETER — a precision alti-
tude servo indicator with fail-safe
operation. M AIRSPEEDATA — a com-
bination air speed and mach indicator
with "max.-allowable” and V: indica-
tions. @ AUTOCONTROL — a cabin
pressure control system requiring ab-
solute minimum adjustment by flight
crew. l HELIPAMNEL — a combined
fight instrument for helicopters.

ASTEHK

INSTRUMENT CORP.
ARMONK, NEW YORK
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BASIC TEST FOR MEDIA SELECTION

Without a doubt, you will find
AVIATION WEEK and Space
Technology’s ANNUAL BUYERYS’
GUIDE ISSUE the most widely
used reference edition.

It js the only BUYERS' GUIDE
covering all segments of the vast,

ASk anyone, technologically complex aerospace

industry. It contains over 50,000
manufacturers’ product listings in
1,800 product categories, Major
categories include: Aircraft, Avi-

aﬂnyone onics, Space Vehicles and Missiles,

Support Equipment and Activities,
and Airport and Airline Equipment.

ADVERTISER BENEFITS

you’re trying « Advertisers’ product listings

in Bold Face Type
« Year long ad life
« Multiple exposure of

— advertising
to Se].]. 111 the « Reader Service Inquiry Cards

« Manufacturers’ Indexes (by
product and by manufacturer)

« Advertisers' Indexes (by

aerosp ac e market’ products advertised and

by advertiser)

If you sell products, services, or

materials to the aerospace industry,
what vour advertising message belongs

in the SEVENTH ANNUAL
BUYERS' GUIDE ISSUE — along
with vour company’s product list-
ings.

BUYERS' GUIDE

PUBLISHED: MID-DECEMBER
he uses most.

Aviation Week

i Space Technology

A McGraw-Hill Publicalion, 330 West 42nd St., New York 36, MNLY.
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PRINCETON

space systems planning and
engineering in a unique role

The scientists and engineers of Aerospace Corporation are in the fore-
front of advanced planning and general systems engineering. Their unigque
role: critical civilian link uniting government and the scientific-industrial
team developing space systems and advanced ballistic missiles. In this
mission Aerospace Corporation provides advanced systems analysis and
planning, theoretical and experimental research, initial systems engineer-
ing, initial technical direction and general technical supervision. Specific
activities include investigation of techniques for improving the state-of-
the-art in propulsion, structures, guidance, communications and other
engineering skills reliated to missile/space missions; feasibility studies
of new weapons systems concepts and preliminary design of promising
systems: formulation of development programs; conduct of critical
experiments; technical supervision of the development and test program.
Immediate assignments exist for those highly skilled in these specialties
and who are knowledgeable in inter-disciplinary problem solving.
Men with advanced degrees are urged to contact Mr. Herndon, Aero-
space Corporation, Room 101, P.O, Box 95081, Los Angeles 45, Calif.

Organized in the public interest and dedicated to providing objective leadership
in the advancement and application of space science and
technology for the United States Government,

AEROSPACE CORPORATION

All gqualifed applicants will receive consideration for employment without regard to race, creed, color or national origin,
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. EMPLOYMENT OPPORTUNITIES

NATIDNAL Tha Advertisements In this section Include all employment opportunities—ezscutlve, management,

tschnlcal, selling, ofMce, akilled, manual, etc.

COVERAGE Positions Yacant Civil Service Opporiunities Employment Agencles
Positions Wanted Selling Opportunities Wanted Employmant Services
Part Time Wark Selling Opportunities Offersd Lobor Bursaus

DISPLAYED ——RATES—— UNDISPLAYED

The sdvertlsing rats 1s §60.20 per Inch for all advertising sppearing on other §2.70 per line, minimum 3 lins. Te fgurs advance payment seunt b averigs
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Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. ©. Box 12, N. Y. 36, N. Y.

Support Planner

Working with sales, plan and propose
the required spare parts, service man-
nals, field service, test equipment, ete.,
which the eustomer will require 1n
conjunction with the purchase of com-
plex radar and other electronic sys-
tems.

GPL is situated in the heart of
Westchester County, just north of New
York City.

Reply in confidence indicating cur-
rent earnings to William A. Schell:

LIVE in Sunny San Diego!

New and expanded programs have created
immediate R & D openings for

EXPERIENCED ENGINEERS

in the fields of

TURBOMACHINERY AND
HIGH TEMPERATURE MATERIALS

Gearing Design Engineers
Turbomachinery Design Engineers
Mechanical Design Engineers
Fuel Controls Systems Engineers
Heat Transfer Engineers
Metallurgists
Physical Chemists
Ceramics Engineers

(@] GPL DIVISION

GENERAL PRECISION. INC.
&3 Bedford Road, Pleasantville, M, Y.

An equal opporfunity employer.

MANAGER
AIRCRAFT ENGINE
OVERHAUL CENTER ||

Continving growth of a leading West
Coast waircraft engine overhoul company
requires an individual with current experi-
gnce in engine overhaul shop management,
Must have o successful history in managing |
all areas of an engine shep, including I
I proven capabilities in directing and devel:
oping supervisors, knowledge of cost con-
I tral and sound metheds of overhoul tech-
niques. Fine future for individual desiring
a longterm ossociation with personal
growth potential. Forward complete bock-
ground resume and your solory require-
I ments in confidence to: I

SOLAR SPECIFICS: Solar is making many significant contri-
butions to turbomachinery design and high temperature
materials. There is an excellent balance between commercial
and military contracts.

WONDERFUL LIVING: San Diego living is great, offering the
nation's finest year-round climate and recreation, education,
and cultural advantages.

WRITE TODAY: Send resume of your qualifications to Louis
Klein, Dept. E-743, Solar Aircraft Company, 2200 Pacific
Highway, San Diego 12, California.

SOLAR N/

A subsidiary of International Harvester Eﬂl‘l‘lﬂ-ﬂﬂ'ﬁ-‘

2200 Pacific Highway, San Diego 12, California

All qualified applicants will receive consideration for employment
without regard to race, creed, color or national origin,

Managemeni Selection Office

Pacific Airmotive Corporation
2940 M. Mellywood Way, Burbank, Califernia

l-... — —

| SALES ENGINEERS

Established manufacturer of FAA approved re-
plagement parts reguires Sales En;in-uﬂ- for Mid-
Western U, 5, Applicants should have extensive
aviation sales experience and working technical
knowledge of cturrént aireraft powsrplants. Send
resunie ta Box

P-78%5, Aviation Wask.
Class, Adv. Div., P.O. Box 12, N.Y. 38, N.Y.

DON'T FORGEYT™

the box pumber when anawerlng adver-
timamonts. It s the only wWay W can
Idenitify the advertiser to whom you are
writing.

AVIATION WEEK and SPACE TECHNOLOGY, October 16, 1961

127



What is the moon made of?

No. Guess again.

Potassium, uranium, thorium? Closer, but still guesswork.
And guesses they’ll be until man puts scientific instruments on
the Moon to gather surface and sub-surface data and transmit
these data to Earth.

The right answers will come with unmanned lunar space-
craft projects directed by Caltech’s Jet Propulsion Laboratory for
the National Aeronautics and Space Administration.

The planned Lunar Exploration Program begins with JPL’s
Ranger Project that will soon hard-land 50-pound instrument
packages on the Moon to measure Moon quakes and temperature
and radio their findings back to Earth.

Following the Ranger, the Surveyor will soft-land several
hundred pounds of sensitive instruments on the Moon. Its ob-
jectives are to measure the physical properties of the Moon and

analyze the composition of surface and sub-surface samples.
Knowledge from these projects is essential to eventual manned
landings on the Moon.

Under JPL direction, unmanned spacecraft for these projects
and probes to the planets are being designed. Many disciplines
are involved. Physics, electronic engineering, metallurgy ... 1t’s
a long list.

It’s a big job. To do it right, JPL must have the best tech-
nical people in the country. People who want to know .. .who
want to be part of the greatest experiment of mankind. If you're
that kind of people, JPL 1s your kind of place. Write us today.

JET PROPULSION LABORATORY
4812 Oak Grove Drive, Pasadena, California
Dperated by Califomia Institute of Technology for the National Aeronautics and Space Administration

All qualified applicants will receive consideration for employment without regard to race, creed or national originf U.S. citizenship or eurrent securily clearance required.

NEEDS
DIGITAL
AND
RF SYSTEM
DESIGNERS

o To apply the results of cod-
g and detection theory to
the -.|1.'-;1'_;_I;||| anl :h'\'n']:rpuwn[
of advanced digital telemetry
ill][l I:'l..|]|.l]'|||:||.li.|; -'I[i.I!'”h h}"‘-l:l.:”]"’-.
To design new nformation
and data handling systems
for accepting the monitored
outputs of tracking and
communication receivers anl
converting them into [BM
7090 lormat.

e To design antomatic check-
out equipment for precision
doppler radar., Will have re-
sponsibility for svstems de-
sign and development from
HFI{.HIIL iions throughout fab-
t'.El':-lIi‘I.:lll i]l.]l.lll'r“‘!' I:ll'l':ll'lll'l'll.“..']”.
of equipment, evaluation,
documentation and training
of user.

e« To desio ol automatic ; H_rJl:l-
sifion ﬁ.n]:ﬂn stem for precision
doppler r: adlar. Objective 1s to
minimize the number of radar
operators Ii.l..i]'tll]}ll'i]lll]l de-
t[.".'i.lH:lll ancd dCquiIsition and
to improve reliability of this
]Jll ise of the HE'.ILI ation, W ur]-,
will mclude acquisition of sig-
nal in two angles, Irtqumu
and range. Knowledge of both
RF 'iml digzital equipinent 1s
desirable,

« These ][mqitin-n‘i require ad-
vanced degree mm EE, Physics
or Mathematics with experi-
ence 1n above areas,

e Other opportunities exist for
electronicengineersand phys-
1cists 1 many areas at JPL,
Send complete qualification
resumme now for mmmediate
consideration. “An equal
opportunity employer”,

JET PROPULSION
LABORATORY

California Institute of Technology

4812 OAK GROVE DRIVE,
PASADENA, CALIFORNIA

EMPLOYMENT OPPORTUNITIES

DEVEI.OPMENT

Solid State Circuit Design

Several fine opportunities are now available in expanding

project areas.

Generator Development Engineer

This position requires a man for design and development
work on high speed alternators, A comprehensive knowl-
edge of alternator design is needed with special emphasis
on high speed, high frequency machines, BSEE and 3-5

years experience required.

Development Engineer for Advanced Motors

Prefer physicist, or EE, for work involving electro-
magnetic theory as applied to advanced electric motor
studies. This work invelves investigation of electrical,
thermal and mechanical phenomena, with immediate
assignment dealing with solid yotor motors.

Work will involve machine studies using modern

computer techniques. Requires 3-5 years experience.

This work involves design and development of solid state
power conversion equipment. Experience is needed in the
operation of silicon controlled rectifiers in power handling
circuits, Requires BSEE and 3-5 years experience.

U.S. citizenship or previous secret clearance required,
Garrett is an “equal opportunity” employer. Send
complete resume to Mr. Thomas Watson.

AVIATION WEEK and SPACE TECHMOLOGY, October 16, 1961

f.-.;p. WVAIE - " Advanced Motors,
ALA*IIALT 1% Generators,

' Development Engineer for Solid State Circuit Design

AIRESEARCH MANUFACTURING DIVISION
9851 So.Sepulveda Blvd., Los Angeles 45. California
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“In mathematics alone, o

each generation
builds a new
story to the

old structure.”

Hermann Hankel

.  _d

IBM mathematicians and programmers are doing work today that will

still have meaning years from now.

They are, for example, teaching computers to work out proofs for
theorems in Euclidean geometry. They are applying new techniques to
problems in symbolic logic originally outlined by Russell and White-
head. They are crossing into frontier territory in the fields of automatic
storage allocation...design automation... multi-programming. .. lexical
processing ... and in almost every other area of applied and applica-
tions programming.

IBM regards programming and programming research as essential to
its future growth. At IBM, mathematicians and programmers have at
their disposal the machine time they need for the full development of
their ideas. And they have before them unusual opportunity for pro-
tfessional growth and personal advancement.

If you'd like to know more about the stimulating and rewarding work
at IBM, we'd like to hear from you. All qualified applicants will receive
consideration for employment without regard to race, creed, color or

national origin. Write to:

Manager of Technical Employment, IBM Corporation, IBM
Dept, K3, 590 Madison Avenue, New York 22, N. Y, -
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Put Yourself in the
Otber Fellows Place”

10 EMPLOYVERS
10 EMPLOVEES

Letters written offering Em-
ployment or applying for sume
are written with the hope of
sotisfying a current need. An
answer, regardless of whether
it is favorable or not, is us-
vally expected.

MR. EMPLOYER, won't you re-
move the mystery about the
status of an employee’s appli-
cation by acknowledging all
applicants and not just the
promising candidates.

MR. EMPLOYEE you, too, can
help by acknowledging appli-
cations and job offers. This
would encourage more com-
panies to answer position
wanted ads in this section.

We maoke this suggestion in a
spirit of helpful cooperation
between employers and em-
ployees.

This section will be the more
useful to all as a result of this
consideration.

Classified Advertising Division

McGRAW-HILL

PUBLISHING CO., INC.

330 West 42nd St.,
New York 36, N. Y.

EMPLOYMENT OPPORTUNITIES

T ELECTRONICS ENGINEERS » PHYSICISTS

The Role of Electronics Engineers

IN

_ WEAPON SYSTEM
A e MANAGEMENT
LG 7 T AT REPUBLIC

As one of the top 15 Prime Contractors to the DOD,

Republic has demonstrated its capability to create total
aircraft, missile, and space vehicle systems. Electronics is an
important part of this capability.

Over 250 Electronics Engineers and Scientists at Republic are extending
parameters in communications, navigation, guidance & control,
detection and data handling. A recent prime contract award has placed
special emphasis on reconnaissance. As Weapon System Manager,
Farmingdale and Mineola, Republic is responsible for developing this capability for its F-105D
Long Island, N. Y. “flying electronic platform,” the free world’s most versatile and
Write to: sophisticated manned weapon system.

Opportunities are af
2 Republic Locations:

Mr. George R. Hickman
Technical Employment Manager
Dept. IK-3

Republic Aviation Corpaoration
Farmingdale, Long Island, N.Y,

Defining system requirements, conducting analytical studies, evaluating
overall design, and monitoring progress of subcontractors are
engineering tasks requiring broad technical knowledge and high
analytical ability. Difhcult problems in subsystem integration, density

packaging, and reliability must be solved.
Mr. Paul Hartman

Technical Employment Inquiries are invited from Electronics Engineers and Physicists with
E‘?’“jl ';'3’1‘ - experience in: Radar (front & side looking) / Infrared & Optical
ISS/I@ 2YSTEMS Luvisian L i = i = _a g - . i ; & A /
Republic Aviation Corparation Systc IT1-':51 / An l}"ﬂjjd:‘: é-.. Hndtm:u: S Dl:ﬂt._llr ( -m_nputmﬁ & Data Links |
223 Jericho Turnpike Flight & Fire Control Systems / High Speed Tape Recorders /
Aerospace Ground Support Equipment.

Mineola, Long Island, N.Y.
All programs are backed by the B Inboralories of

Republic's new Paul Moore Research & Development Cenler, H E Pl—] B I B
the only [ully integrated research complex I

exploring every vital aspect of the aerospace technology.

AVIATION CORPORATION

An Equal Opportunity Employer
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EMPLOYMENT OPPORTUNITIES
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e e

%EE nating and ever-growing field of helicopters.

%i Pileass submit YOU© resuma, including minimum salary r'I'.lIIIJ|FE'I|-1-Il1|!-.

Eﬁ to Mr. Leo J. Shalvay, Persaancl Department,
SIKORSKY AIRCRAFT

?ﬁ DIVISION OF UNITED AIRCRAFT CORPORATION

. STRATFORD, CONNECTICUT

;ﬁ: An Equal Cpportunity Emplayer
e N e i o

AERODYNAMICISTS

HUMAN FACTORS ENGINEERS
MILITARY OPERATIONS ANALYSTS
AUTONAVIGATION SYSTEMS ENGINEERS

Sikorsky Aircraft is making rapid advances in
a variety of stimulating long-range programs.
MNew military and commercial explorations and
requirements offer unusual
further professional status and build for a
solid future with personal growth. We offer
qualified men important reles in this fasci-

A
pioneer and leading manufacturer

SIKORSKY

offers technically satisfying and
rewarding growth opportunities
for qualified . . .

of rotary wing aircraft

opportunities to

REPRESENTATIVES WANTED

Missile, Aerospace, Sciences

Growing west coast manufactorer of proprietary
components and sub-systems necds aggressive repre-
seeinlion with education and experionee in these
ficlds, Libsral eommissian—all territories.

RW-7600 Avigtion Week

885 California St., 8an Francisco 11, Callf. ‘
| |

Need Engineers?

Contoct them through this

EMPLOYMENT OPPORTUNITIES section |

-

End airport

delay...
prevent icing...

WHERE TO BUY

Featuring additional products, specialties & services
for the aviation field

with Mitchell

Tower Glycol Sprayer!
MITCHELL, LEWIS & STAVER

801 5.E. Alder, Portland 14, Ore.
Estoblished 1834

132

... from one
to four ... %

inches for advertising new equip-
ment, services or merchandise. For

rates, write to:

WHERE-TO-BUY Section
AVIATION WEEK

Classified Advertising Division
P.O, Box 12, New York 36, N_ Y.

#
3: spoce units smaller than the minimuem
run-of-hook displaoy space.

ADNDRESE ROX N6, REPLIES TO: Ror No.

finamifivd Adve, fe, of this pubdicafion,
Eirwd roa wdflee prigresl po,
NEW YanRK a4; P, @, Bor 12

CHICAGS 11 6558 N, Mickigan Ave.
SAN FRANCISECO 11 154 Califarnia 81,

POSITION VACANT

Military Contracts Administrator—Electronic
Equipment Field, Positions are available in
our Contract Management Department for
men with a minimum of 2 yeanrs experience
in military contracts administration, Major
responsibilities Inelude proposal preparation
and presentation, contract negotintion and
post award administration to ingure con-
tractunl complinnee of hoth the division and
the customer, A college degree and practical
experience in decision making regarding all
areas of busziness management Iz required.
Theze positions require continuous contact
with all levels of management, both with cus-
tomer and internally. Send your resume to:
John Gibson, Manager of Profezsional Em-
ployvment, Honeywell Aeronautical Division,
11433 Stinson Blvd, N.E., Minneapolis 13,
Minn, We are an equal opportunity employer,

SELLING OPPORTUNITIES AVAILABLE

Wanted—Representatives: Precision screw
machine and AN-MS fastener house moving
to larger facilities have openings in Mid-
West, New England, Canada and the South.
Ancraflt Products, 202 Lafavette Street, New
York 12, New York.

Sales Representatives Wanted. Hanr new
arear open due to cxpanzion. Electrieal, elec-
tromechanical, ¢lean room, printed circuits,
modulez, proprietary desipn and subcontract.
Reply to Mr, Bill Thoelke, Harris Mfg. Co.,
l:'l-:-ii B0O31 Litzsinger Rd., St. Louls 17, Mis-
S0Ur.

POSITIONS WANTED
Noted Industrial Scientist, M.S.; Ph.D.; Sc.D.

desires analvtical and consulting work in
missile, jets and aero-space fields. PW-
TA56, Aviation Week,

Employed Owverseas Airline Capt. age 40,
DC-4-6-7, Convair, 16000 hra, Desires air-
line or exec. Captainey U.S.A. PW-7547,
Aviation Week.

Communications Specialist. Fifteen years ox-
perience in all types poaint-to-point. Desires
pogition in other than U.S.A, PW-T612, Avin-
atlon Week.

NEED EXPERIENCED
ENGINEERS ?

Place an “Engineers Wanted”
advertisement in this EMPLOY -
MENT OPPORTUNITIES sec-

tion. It's an inexpensive, time

saving method of selecting ex-
perienced personnel for every
engineering job in the electronic
industry. The selective circula-
tion of AVIATION WEEK offers
you an opportunity to choose
the best qualified men avail-

able throughout the industry.

For rates & information wrile

AVIATION WEEK

Classified Advertising
Post Office Box 12 New Yeork 34, New York
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EMPLOYMENT OPPORTUNITIES

STRAIGHT UP INTO THE STRATOSPHERE.. . .

DOWN ON THE DECK [}

-==3

...oenior Engineers are finding their best opportunities at Boeing/Wichita'

Boeing / Wichita Engineers are advancing the state
of the art in Variable Sweep Wing technology...
aggressively acquiring knowledge, skill, and data
in the operation of high-performance aircraft at
low level...actively engaged in advancing the
technology of land- and carrier-based V/STOL
vehicles...and are working vigorously on other
long-range projects which offer great potential.

of absorbing challenge which only they can fully
appreciate. The men selected will have the op-
portunity — within their technological areas — to
turn these programs into accomplishments, and
the satisfaction of a job well done.

Our standards are high. But if you have the back-

ground and ability to make a contribution in any of
the following areas, we would like to talk with you:

.

These programs offer Senior Engineers the kind

Electrical
Electronic
Physics
Math

. Equipment Design

. oystems Analysis

. Computer Technology
. Servo Mechanisms 9. Applied Physics

. Guidance Systems 10. Acoustics

. Communications Systems 11. Operations Research
. Countermeasures Systems 12. Reliability

. Fire Control Systems

. Aerodynamics /. Weight Control

. Propulsion 8. Flight Controls

. Stability and Control 9. Mechanical Equipment
. Structural Dynamics 10. Landing Gear

. Stress Analysis 11. Engine Systems

. Dynamic Loads 12. Heat Transfer

Aeronautical
Mechanical
Civil

To save time send us a complete resume today. You'll get an immediate reply. Or fill in the coupon below and we will send

you an application by return mail. An Equal Opportunity Employer. Send your letter or coupon to Mr. Melvin Vobach.
The Boeing Company, Wichita Division, Wichita 1, Kansas.

BOLEING / WICHITA

Please send me complete information about Boeing / Wichita and your new “Opportunities Brochure Co 3.”

i |
I [
: NAME . . i
i |

|
! ADDRESS : = ok
| 1
! CITY. - STATE :
| i
| I
; DEGREE(S) _____ YEARS EXPERIENCE AREAS OF INTEREST E




CLASSIFIED s £ AR CHLIGHT s ECTION :rovirusine

Specially engineered. long range., high payload

1049H SUPER CONSTELLATION AIRCRAFT

® Most economical long-range, high-poylead aircraft available,

#® Special engineering on aircraft permiis payloads of 45,000-pound
cargo or 120 passengers for 2500 mile range.

® Financing available.

Don‘t buy any large transport aircraft until you have locked at these aircraft for
flexibility, payload capacity and economy in operation.

Burbank, Calif.

BUSINESS OPPORTUNITIES

FOR SALE
LEASE OR LEASE-PURCHASE

ther in cargo, passenger or convertible configuration,

ALSO
C-46F AIRCRAFT

Passenger and Cargo
With or Without T-Category Kit Installed

Call or Cable FRED BENNINGER

Executive Vice President

THE FLYING TIGER LINE INC.

EQUIPMENT - USED or RESALE

-'"'"

LOOKING FOR 3 E
POWER SUPPLIES? ﬂ

Turn to section 4000

eem — ELECTRONIC ENGINEERS MASTER

AUTO-TRACH & TELEMETRY ANTEMMNA PEDESTALS

J & 10 CH, 5CH. 584 AUTOTHACK MADARS.

AN TPF5- 1D SERARCH., AN, TPS-10 HT. FINODERS,

AN/FPN-ZI0QCA., AN APS- 10 HAVIG. & WEATHENR

AN FAFS- 150 FRECISION, AN/ APOQ-O%0 PRECISION,

AN/ APS-J1A SEAACH. DOXENS MORE.

S+l MECAWATT HIGH FOWER PFULSERS.

MICHROWAYE PLUMBINO-TEST EQUIF,

LARGEST MADAR STOOK i U.S.A,

RADID RESEARCH INSTRUMEWNT CO.
S50 Fifth Ave, Noew York Judpen G-A001

RADAR SYSTEMS & COMPONENTS / oceuvenr

FRY B-75 B-23
R2600-29A, —35 OPERATORS!
We have RIG00-24A and -33 enginas, no time
gincg major overhaul by well known civilian shog.
Complete logs, absolutely beawtiful. Guaraniced
ni rust or corrosion, in steel pressurited cans,

Overhauled 1567-50. Phone only.
CHRIS D. STOLTZFUS AGENCY

F. 0. Box 470 Coatesyille. Ponnsylvania

DUdley 41145

Tel. Triangle 7-3411 Cable: Flytiger

G'dﬁ;

SPAHE FAHTS INVENTORY All persons, firms, corporations or com-
for panies interested in the development of

Constellation Aircraft

3350-EA-3 Engines

PRATT & WHITNEY
R2800 CB16/1T Engines

THE FLYING TIGER LINE INC.

Call ar Cable, Doug Duly
Tel.: TRiangle 7-3411 Cable; Flytiger

the City of Fall River, Massachusetis, Mu

nu'd' nc'ﬁ, I“49H nicipal Airport please submit any pro-

posals or inguiries fo:

Fall River Airport Commission

/o Atty. Manuel M. Rezendes, Chairman
47 NORTH MAIN STREET
FALL RIVER, MASS.

an or before December 1, 1961,

also

GHT COMPOUND

LOOKING FOR
WAVEGUIDES?

Turn to section 3400

BURBANK, CALIF.

m— —

sem — ELECTRONIC ENGINEERS MASTER

PRICE

10 DC-4 AIRCRAFT

Firast class Scheduled Airline configura-
tion: 54 seatl interior with t.'-:!mpl.ntl:r hot
galley and 2 lavalories.

Leasing to be negoliated

IMMEDIATE DELIVERY e

Full supporling spares available

FR-7420, Aviation Week
Class Adv,

CATR/DUC-3
FOR LEASE OR SALE

Cargo/Pasy, Conf, Total T.8100 T80 400 hours.
22 Burns Seats, Airllne Radio.

ODther Alréraft available, also interested In pur-
chasing other transports

ROREAS CORPORATION
50 Broad Strest New York 4, N. Y.

SALE or LEASE

S STARTING AT 375,000

FULLY LICENSED

MOTORS?

Turn o saction 3500

@ ._-nl-'l-""'

'I
LOOKING FOR g g
-

Div.,, P.O. Boxs 12, K.Y, 36, MY sam — ELECTRONIC ENGINEERS HAETEH

134

ADNDRESS BOX N0, REPLIES Th: Box No.
Cloepificd Adie, e, of this pullication.
el fi |._r"|r"! mearesl g
NYEW TORR 4a; P 0, Boer 12
(HICAGD f1: 635 N, Michigan Ave,
NAN FEREANCISCO 11 : 2535 Culiformia 8E,

BUSINESS OPPORTUNITY

Young Graduate Technician, & years eXperi=
ence. will invest 10,000 in manufactur-
ing, supply or mainlepnance satablishment.
Eastern area. BO-T536, .l’l.'.'iu.!.illn Week.

FOR SALE

1 PEY-S5A. Two crew. Cargo doors and Hoor.
L.-Lu 4 windowa., removable airline seats and
tables, galley. ete. No corrosion. New G, of
A. on delivery. Available now., Apply F5-
B7=1. Aviation Week.

Executive Dehavilland Dove—Low time air
frame—"0" time. SMOH engines—iull mods
completed—new interinr and exterior. FS-
THGG, Aviation Weelg

1980 Beech “Super Glﬂi"—dﬂ-ll-II executive
all-wenther radar equipped. 5 or 9 seating
canfie.—600 hours total time-full ARC IFK
radio. aux. wing tanks and many extras.

Excellent condition. FS-THGT, Avintion
Week.

Collins Military 51iR-3 TVOR/ COMM. Re-
eeiver S860, Bendix military MNEG-D Omni

Recelver ;1-:I'|ll—]r|'|L|'|. x5y channel. Sperry
A-12-D Main Autopilat Ampliflier 673613
2500, 10 channel R-85-B Glide path 2125,
MNew Alreraft FM Transeceiver—oryvstal ¢on-
trolled 2160, ARN-T 2100, All certified.
T07 & DC-8 parts—Main Gear Shock Struts,
retraet evlinders, cabin superchargers, fuel
controls, PB-20 Autopilot parts. N. L.
Aviation Berviee P.0. Box 284, Stanhope,
M. J. Phone 247-3721.

WANTED
Wanted—E-185. Must be 1956 or later.
Time on mireraft ond engines not important,
State beaet price and specifications ﬁ"I!
sunbmisslon. Case sule—no trade In, V-7 64

Asviation W sk,

_ Buying |
Good USED Equipment

iz frequently the diflerence be- |
tween having needed equipment
or doing without il
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FINDS COLORADO

* Companies “prospecting
for plant sites™...find rich
new benefits in Colorado.
Pleasant Living, a product
of Colorado's magic cli-
mate attracts and holds
the most competent per- |
sonnel. Industry's west-
ward migration has made
Colorado the transporta-
tion hub serving the vast
new markets west of the
Mississippi. “Site-see”
Colorado now...right af
your desk,

SEND FOR FREE EXECUTIVE PORTFOLIO

“INDUSTRIAL COLORADO.” Newly completed
9.booklet portfolio on Colorado’s indusirial
siles, assets, opportunities and weekend vacaiion
wonderland, All inguiries held confidential.

COLORADO

DEPARTMENT OF DEVELOPMENT
71 State Capitel Denver 2, Colorade l

How
many
Wways
can

TRANS-SONICS. nc

serve
Jyou ?




LETTERS

Defining ‘Helicopter’

We enjoyed reading the article by Mr,
Herbert ]. Coleman entitled “British Study
Increased Helicopter Use” which appeared
i your magazine Aug. 28 (p. 54). Of par
ticular signihcance was the report of a state
ment by the British Minister of Aviation
that heliports are a necessity for “modem
citics that want modern transportation.”

Also of special interest to us was the in-
formation concerning Alan Bristow, execu-
tive managing director of Bntish United
Airways, whose western hemisphere opera-
tion, Bristow Hehcopters, Ltd., has becn
a member of the Helicopter Assn. of Amer-
ica for several vears.

Although generally enthusiastic about Mr,
Coleman’s report, we wonld like to take
exception to two items mentioned on p, 57,
In one place, reference s made to the Ben-
sen Gyrocopter as “another helicopter de-
velopment,” and further on the Umbaugh
18 is described as “another move in the hi:[ii-
copter field.” 'Technically, both of these
aircraft are classified as gyvroplanes (auto-
gyros) and do not make use of the heli-
copter principle of flight mvolving fully-
powered mam-rotor svstems,  Since  these
aircraft are not helicopters, are not certif-
cated (except in an experimental category),
and are not generally considered suitable
for commercial operations, we believe they
shonld be excluded from any consideration
of helicopter aireraft or operations.

We wish to thank the editors of Avianion
Week for this imformative article on the
British helicopter industry, and we hope
that we may see many similar articles in the
future.

Joux L. PENNEWELL
Executive Secretary
Helicopter Assn. of Amernica
Wishington, D, C.

Mistakes Repeated

The Helicopter LEngineer’s letter (AW
Sept. 18, p. 1U8) re your editonial “Laving
It on the Line” illustrates the fatahlistic
acceptance of the chcheé “Thstory repeats
itselt.” The truism 15 not that history
repeats itself, rather it is that man repeats
his mistakes. If we are to subscribe to the
theory that, given a chance, Germany will
again threaten the world with aggression we
are then saying that rchabilitation, as such,
is an impossibility, If this is so, we may
as well scrap our penal system, which sop-
posedly is based on the premise that a man
who iias transgressed  against society can
once again become a bencheial and useful
member of that society.

Surely, a regret at losing exhibits itself
in everyone, be it i politics, love, sports,
or war. This is a frailty of human nature,
but, assuming an average amount of human
intelligence, it can be controlled. In the
South today there are still harbored ill feel-
ings against the North. But, we learned
from our mistake, and we united again and
worked together and together raised our
country to world leadership.

If we were to carrv national prejudices
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and hurts as has Europe for all these veors,
and which has been the major cause of
many of Enrope’s and the world’s interna-
tional problems, then topmost on our hist
for grudges wonld be England—we fought
her twice to zain and maintain our inde-
pendence. Germany, Japan. Italv, Mexico,
and Spain would all gualifv for our list,
mcluding Libva where the Barbary Coast
pirates once ranged.

Liditorials  todav are replete with re-
provals for the new, emerzent nations of
Africa and Asia for their continual preoc-
cupation with the wrongs committed unto
them by the colomal powers in vears gone
by instead of facing the facts of today. This
samme looking backward wlule trving to move
forward creates a negative mfluence on
Europe’s progress. Let us hope fervently
that the mistakes of the past do not be-
cloud and distort the calm, clear thinking
we need to face the realities of todav and
tomorrow. Mirton F. Apam

Cicero, 1L

I read with great mterest vour editorial
im the Aviarion Weex every week. "This is
because 1 mostly agree with vour thoughts
and ideas. 1 believe it s very good that
there are journalists like vou, who are not
afraid of telling the truth or of telling what
they think to %ac- the truth without paving
regard to anvbody,

But vour editorial in the Aviation
Week of Julv 21 could possilly be misun-
derstood. I do not regard it being a tirade
of hatred against the German people. But
vour comment abont Germans as *, | .
perpetrators of these ernimes agamst human-
itv . . " would be able to sugsest to the
American readers of vour journal that the
Cerman people of 1961 are the same as
of Warld War II, and of the time just be-
forc it; thus unworthy of being defended
against Communist attacks. This is a great
and dangerous error. The German F-L\Dp]{:
of todav are democratic, and are loval part-
ners of the United States in the NATO
and evervwhere else. It seems to a German
reader of vour article that vou have not
been in Germany since 1945; otherwise
your great error in iudgin& the present
moods and emotions of the Cerman people
is not comprehensible.

Pavr-Armin  MACKRODT
Gottingen, Germany

In a letter from Dr. Sichling (AW Aug.
28, p. 118), he states that your editorial is
wrong about the German mood, that the
Germans “didn’t vote for disarmament™ and
that Adenauer nsed “‘dirty tricks” to start
rearmament, [ would reply that a national
mood is indced hard to evalvate, especially
with a loud, orgamzed minornty m the back-

ground. However, although dirty tricks are
often used on both sides in politics, let's
remember that (1) the new \r\ljest German
army started out as a volunteer organization
(and still is to a large per cent volunteers),
and (2) night after rearmament was begun,
Adenaver remained at the height of his
popularity.

The same comments might be made about
Japanese middle-road rearmament palicics,
in spite of lond minoritics and dirty tricks
on hoth the left and right extremes,

In reply to “better red than dead,” my
mpression from  recent  history  (Sudeten-
lind, Korea, ete.) is the following: if vou're
ready to fight a dictator, vou might have to.
but if you're not ready to fight, vou cer-
tainly will have to. And a surprise nuclear
attack on a disarmed U. 8. will not leave
many of us alive long enough to be con-
verted into Reds.

Daxier SHanerterp, Instructor
Rutgers University
New Brunswick, N. |.

Mr. F. W. Krohn's letter to the editor
(AW Sept. 18, p. 108) proves that he still
has a lot to learn about U. S, citizenship,
among other things the merits of a free
[PrEss,

[ wonder if he protested as eloguently to
the German newspapers during the Thirtics
when  they attacked minority  groups. |

doubt! Peter C. BacHNER
Westwood, N. J.

Excess Capacity

The urgent need of U. S. long-haul air-
lines is to open up new passenger markets
to utilize the excess capacity of the trans.
port fleet. Sheer aggressive, imaginative pro-
motion has remolded U. S. living habits be-
fore, creating demand that did not previously
exist. Aurhines can do it again,

Amenicans spend several billion dollars a
vear on vacations, but traditional business
policy puts a ceiling on that portion which
goes for long-haul air trafhc, It's time to
challenge the “two weeks vacabion; take
it cach year or lose it!" policy. The expense
of “getting there” is inordinately high for a
14-day long-distance trip, and sightseeing is
hectic and superheal.

Airline ¢fforts to boost the four-week va-
cation, to be taken at the emplove's option
on alternate vears, would be welcomed by
the typical American worker who has both
a ven to see the world and the money to
pay his way.

A hiﬁh yvield per dollar from the airlines’
560-million annual advertising budget will
come from pinpointing a program at top
management trade associations, chambers of
commerce and the big labor unions, and thus
at the men who have authority to change
hasic personnel] practices, Acceptance of the
optional four-week vacation by only a few
gant businesses would be sufficient to sct
a new national pattern.

Can the airlines sell the boss? The prize
is worth a try. R. E. Dynes

Beverly Hills, Calif.
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Leakproof Coupling
for High-Performance Systems

DYNATUBE

A NEW DYNAMICALLY SEALED TUBE CONNECTION BY RESISTOFLEX

METAL-TO-METAL confaci

forms full seal al tergue range

between 26 foel-pounds ond

200 fool-pounds, compared
wilh 7 fool-pound range (110
o 117 fpl for flored fithings in
the — 16 size

Dyvnatube, another first by Resistoflex, s an all-new concept of AN and MS screw machine parts and torque application is
in metal rigid tube connections . . . providing a superior seal completely eliminated with Dynatube.

for high performance hydraulic, pneumatic, fuel and oxidizer Severs tempetutire ‘cycling does ot affect the Dynstube

sysiems, ; Pt R o e "
! e 8 ) e seal, which maintains its reliability up to 700° F, and higher,
Dynatube provides maximum performance because depending on application. Mot sensitive to torque degradation,

B The 52.'_1] 15 controlled by precision dimensions built into Dynatube has a smaller envelope and is lighter and stronger
the fitling than corresponding AN or MS fittings, Meets or exceeds all

® The fitting design is based on pre-determined stress level performance requirements of proposed MIL-F-18280B.

at the sealing point Here is the answer to your tube sealing problems. Ask
B Torgue range 15 extremely wide vour Resistoflex field engineer about Dynatube, or write to
Dependence on surface finishes of sealing seats, concentricity Resistoflex, Roseland, N, J. for Bulletin DY-1.

RESISTOFLEX

COMPLETE SYSTEMS FOR CORROSIVE SERVICE



Type Z1855

Thirty-five years ago the original Wasp engine, developed
in 1925 by Pratt & Whitney Aircraft, helped to catapult
America from third rank te world leadership in aviation.
Today its J-57 and J-75 jet engines power many of this
nation’s highest flying and fastest bombers, fighters, and
commercial jetliners. Meanwhile, still newer powerplants,
like the LR-115 rocket engine, are under development at
Pratt & Whitney Aircraft’s Florida Research and Develop-
ment Center. The LR-115, the nation’s first liquid hydro-
gen rocket engine, will power the Centaur space vehicle
scheduled for flight in 1961 and will boost multi-ton pay-
loads into high orbits or power deep space probes.

Progress in engine design and performance represented
by these three engines obviously required matching im-
provements in all component categories as well. The Elastic
Stop® nuts that were standard parts for the early Wasps
were constantly supplemented by new designs equal to the

ESNA

®

special temperature, load and environmental conditions de-
manded by this power-plant evolution.

The Elastic Stop nuts illustrated here are specified in
several sizes for the assembly of pipe flanges, brackets,
engine mounts and pump flanges of the LR-115. They are
typical of the fasteners designed for compatibility with the
liquid hydrogen environment and unusual very high—very
low temperature demands of this rocket engine.

[ESNA has consistently accepted a full share ot the re-
sponsibility to investigate and propose solutions for fasten-
ing problems created by the changing technology of the
engine industry. These efforts have helped to establish and
maintain ESNA’s position as the foremost supplier of selt-
locking nuts specifically designed and produced to the
unique reliability requirements of the aircraft engine in-
dustry, Write ESNA for a copy of High Temperature De-
sign Catalog No. 5918.

ELASTIC STOP NUT CORPORATION OF AMERICA
Dept. $S56-1025 2330 Vauxhall Road, Union, N. J.



