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high Visicorder recording speeds PROVE
the reliability of missile switches...

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—vou
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 1ts high record speed (160" 'second ) pro-
vides high trace resolution to show switching
intervals exactly. High record speed is wvital
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

il - . -I-—i#—'—l—l-q—.—-—‘—*

Bipropellant, integrated rocket
design developed by Vickers
for space vehicle control

Successful firing of a pulse modulated
bipropellant control rocket at the Re-
search and Development Laboratories
of Vickers Incorporated marks a sig-
nificant upward step in space vehicle
control devices. The pulse rocket fea-
tures a unique integrated design con-
cept to insure reliability, fast response,
high efficiency and low power input.

Higher Reliability with Less Weight—
The single solenoid design insures per-
fect synchronization of fuel and

the order of a few milliseconds, excel-
lent repeatability of impulse bits, and
power Input requirements of only a
few watts.

Logical Extension of Know-how—Vick-
ers unmatched experience in design
and development of fluid power con-
trols, components and systems with a
particular emphasis on low weight,
high response and high reliability pro-

‘ Technicians prepare
prototype pulse rocket
firtng during one of con-
tinuing series of tests,

Firing of integrated de-
sign, pulse modulated
coitrol rocket at Vickers
Research and Develop-
ment Laboratories.
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vides a solid base for work in the
relatively new field of space wvehicle
reaction controls. The intensive de-
velopment program has evolved a
basic design principle that can be
readily applied to provide control
rocket thrust levels to meet any for-
secable requirements.

Get more details by writing for Bulletin
A-6005. Vickers Incorporated, Division
of Sperry Rand Corporation, Detroit
32, Michigan.

]
ICKERS.

DIVISION OF SPERRY RAMD CORFORATION

oxidizer valves., It also accomplishes
the objectives of reducing weight and
increasing reliability. Shortened flow A =
passages of manifold design for the Prototype pulse rocket | | _-CURRENT |,
hypergolic bipropellant (N,O, and designed for thrust level |

of 1 Ib. Basic design con-
H,/UDMH) further reduce overall cept is applicable to any |

current, the break point, open circuit dura-

Call your nearest Honevwell office for a
demonstration of the 5 different Visicorder models,
and for details about signal-conditioning
equtpment for recording systems. Or write for
Catalogs HC 806C, 1012, 1108, 1406, or 1508.
Minneapolis-Honeviwell, Heiland Division,

F¥vh

tion, and make point of each contact, and the
signal circuit transfer.

The 1012 Visicorder Oscillograph, shown
in use in the Kinetics lab, presents continuous,

instantaneous and permanent records of the

5200 East Evans Avenue, Denver 22, Colorads i | _ welght and provide added structural forseeable control rocket | | | | ) )
Telephone: SK 6-3681, Area Code 303, r:cjmplete ope d.t.mg cyele of Lhe+:=;=.=.r1rtches, The strength. thrust level. : |! ' ' | .
high-speed oscillograph record is visual proof [ _-IvoLTa | | | |
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Hone w.ell to customers that Kinetics switches are timed High Response and Efficiency—Elec- | | | ” .
: y properly to operate reliably in sequence in tric power Input and overall system | _ |t_1i:rlnaaa+am u.riEHs'.u_rfE ] | J |
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SILICONE NEWS from Dow Corning
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Here’s Why Silastic Is Used
In Man’s Probes Into Space!

By surpassing all design specifications. the X-15 is rapidly expanding our
knowledge of the performance of materials, systems and men in controlled
(light to the edge of space. That’s why only proven materials were selected.
One of these materials is Silastic® LS, the Dow Corning fluoresilicone
rubber that resists oils, fuels and solvents.

Engineers of Reaction Motors Division of Thiokel Chemical Corporation
specified an accumulator diaphragm of Silastic LS for the X-15's XLR-99
engine. The accumulator provides oil at a constant pressure lo the lube
oil pump. Gaseous nitrogen under pressure is the source of stored energy,
and is separated from 4-11V Halocarbon oil by the Silastic LS.

Here are diaphragm requirements the designers established as essential:
An elastomer flexible from —80 to 200 F (Silastic LS maintains its flexi-
bility from —=80 to 500 F); compatible with the lube oil at low and
elevated temperatures (Silastic LS has little swell or change in durometer
readings after immersion in many hot oils, fuels and some hydraulic
fluids) : will not contaminate lube oil (Silastic LS has no plasticizers

L1

or additives which can contaminate by leaching).

Beyond all specs...

Silastic LS. .. the only elastomer to meet
all these requirements... helps the X-15
as it knocks on the door to outer space.

Shown below is the XLR-99 rocket engine.
The lube oil accumulator is the lizht weight
lype ... made possible by the diaphragzm
of Silastic LS... instead of the heavy,
bulky piston type. Parts of Silastic can
be engineered to meet your specific needs
by your rubber fabricator.

For information about Silastic LS and a
list of part suppliers, write Department 1424,
how Lorming Corporation, Midland, Mit.‘]‘]:ig.ln. first In

silllconas

Dow Corming

AEROSPACE CALENDAR

Dec. 12-14=Eastern Joint Computer Con-
ference, Sheraton Park Hotel, Washing-
ton, D. C.

Dec. 18=25th Wright Brothers Lecture,
MNatural History Bldg., Smithsonian In-
stitution, Washington, D. C.

Jan. 8-12—-1962 Automotive Engineenng
Congress and Exposition, Society of Auto-
motive Engineers, Cobo Hall, Detroit.

Jan. 9-11—Eighth National Symposinm on
Reliability and Quality Control, Statler
Hilton FHotel, l'il.'il-'?ﬂf'i]'ljl'lgtﬂ!l, | 5 g B

Jan. 15-17—Symposium on Optical Charac-
ter Recognition, Department of the Inte-
rior Auditorium, Washington, D. C.
Sponsored by Information  Systems
Branch/Office of Naval Research and Re-
search Information Center/National Bu-
rean of Standards,

Jan. 16-18—Eighth Annual National Meet-
ing, American  Astronaotical  Society,
Sheraton-Park Hotel, Washington, D. C.

Jan. 21-24—Annual Mecting, Helicopter
Assn, of America, Marmiott Mo*or Hotel,
Dallas, Tex.

Jan. 22-24—30th Annual Meeting, Insh-
titte of the Aerospace Sciences, Hotel As
tor, New York, N, Y. Honors Night
Dinner, Jan. 23,

Jan. 23-26—Third Annuval Solid Propeliant
Rocket Conference, American Rocket
Society, Baylor University, Waco, Tex,

Jan. 24-26—Seccond Symposinm on Thermo-
physical Properties, Princeton, N, ]. Spon-
sor: Heat Transfer Division, Amernican
Socicty of Mechanical Engimeers.

(Continued on page 6)
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JOY HIGH-PRESSURE COMPRESSORS
eliver air or gas up to 6000 psi

Joy portable high-pressure compressors provide air or gas at pressures
up to 6000 psi with maximum reliability and at minimum cost. With
over 5000 machines in the field, Joy offers dozens of proven designs for
which engineering costs have been absorbed. Whether you need a single
compressor for maintenance and testing operations, or hundreds for
servicing a jet fleet, Joy can supply the most economical compressor.
Operating in all climates at Army, Air Force and Navy bases around
the world, and aboard ship, Joy compressors are used for jet starting,
pressurizing hydraulic systems of planes and missiles, and testing sys-
tems and components.

For complete information on how Joy can meet your requirements
for high-pressure air or gas economically, consult your Joy representa-
tive or write for Bulletin 3908-59.

AIR MOVING EQUIPMENT FOR ALL INDUSTRY J@ i
Lrd iy

o, Joy Manufacturing Company
*"llil': if- é L]
FrEng d @ E @ @ Oliver Building, Pitsburgh 32, Pa

Ailal

Wetigrocateng Simgle-Slage | Muli-Shgs Fam and in Conoda: loy Morefocturing Company
soop | _Conmwsen | Cebilgd | Cretifgsl | Comprsets | Blowen | (Conode) Limited, Galt, Onterio
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PRESSURE
VESSELS:

MORE SHAPES,
MORE SIZES,
MORE
- XPERIENCE!

For more than 40 years, Kidde engineers have designed and made thousands
of pressure vessels in a multitude of shapes, materials, capacities and
strengths. Today, with pressure vessels an important part of missile or
rocket programs, it's only logical that engineers rely on Kidde experience.

Kidde pressure vessels range from doorknob size to 3500 cubic
inches capacity; from a life of 10 cycles to 500,000 cycles; pressures up to
20,000 psi. Kidde pressure vessels are made in steel, fiberglass, aluminum
—welded or drawn—wire wound—minimum weight for application. Config-
urations are practically limitless—including cylindrical, spherical, conical,
torus. Many are available on an off-the-shelf basis!

In addition to solving current problems in pressure vessel applica-
tions, Kidde engineers are also hard at work advancing today's techniques
to solve tomorrow's problems, So, if pressure vessels have you stumped,
why not call on Kidde for the answer...most people do!

Kidde Aero-Space Division |

Walter Kidde & Company, Inc,,1218 Main St., Belleville 9, New Jersey

Sales-Engineering Offices: Aflaniz « Boston » Dayton « Huntington (N Y) = 5t Lovis e San Diego « Geattle « Van Nuys (Cal) « Washington (DC)
Walter Rigde-Pacific, Van Nuys, California « Walter Kidde & Company of Canada Lic., Myntreal, Toronto, Yancouver

& AVIATION WEEK and

AEROSPACE CALENDAR

(Continued from page 5)

Feb. 6-7=Symposinm on Redundancy Tech-
niques for Computing Systems, Depart-
ment of the Interior Auditorium, Wash.
ington, D. C. Sponsor: Information Sys-
tems Branch, Office of Naval Research.

FFeb, 7-9=Third Winter Convention on
Military  Electronics, IRE, Ambassador
Hotel, Los Angeles.

Febh, 14-16—International Solid-State Cir
suits Conference, Institute of Radio En.
rineers, Sheraton Hotel and University of
Pennsylvania, Philadelphia, Pa.

Feb, 19-21—Range  Reconnaissance  and
I'racking of Aerospace Vehicles, Institute
of the Aerospace Sciences, San Fran-
cisco, Calif,

Feb, 27-Mar. 1=Third Annual Symposiom
on Nondestructive Testing of Aircraft
md  Missile Components (unclassihed),
Cunter Hotel, San Antonio, Tex. Spon-
sors: Sonth Texas Section-Societv for Non.
destroctive Testing; Southwest Research
Institute.

Feb, 27-Mar. 1—Symposinm on the Apph-
cation of Switching Theory in Space
l'echnology, Palo Alto, Calif, Sponsors:
Lockheed Aircraft Corp.; Air Force Office
of Scientific Research,

Mar. 1-3=Eighth Scintillation and Semacon-
ductor Counter Symposinm, IRE, Shore-
ham Hotel, Washington, 13. C,

Mar, 5-8—=Seventh Annual Gas Turbing Con-
ference and Products Show, American So-
cicty of Mechanical Engineers, Sham-
rock Hilton Hotel, Houston, Tex,

\ar, 8-9=Institute of the Aerospace Soi-
ences Flight Propulsion Meeting (classi-
hed), Cleveland, (hio.

Var, 14-16—Electric Propulsion Conference,
vierican  Rocket Societv, Hotel Clare-
mont, Berkeley, Calif.

Mar, 26-29=Intermational Convention, In.
stitute of Radio Engincers, Colisenm and
Waldorf Astona, New York

Mar, 28-29=Third Symposinm on Engl-
neering Aspects of Magnetohvdrodynam-
ics, University of Rochester, Rochester,
N, Y, Sponsors: American  Institute i
IKlectrical Engmecrs; Institute of the Acro
space Sciences; Institute of Radio Enszi
neers; University of Rochester

Apr. 14=Mid-Year Conterence, Mrport
Operators  Council, Shoreham Hotel,
Washington, D, C.

\pr. 3-5=Launch Vehicles: Structures and
‘\laterials Conference, American Rocket
Society, Ramada Inn, Phoenix, Anz

\pr. 3-6—National Aeronautic Meeting (-
cluding production forum), Society of
\utomotive Enginecrs, Hotel Commo-
dore, New York, N. Y.

Apr. 10-12—Second Symposiom on  lhe
Plasma Sheath—Its Effect Upon Re-entry
Communication and Detection, New Eng-
land Mutual Hall, Boston, Mass., Spon-
sor: AF Cambridge Rescarch Laborato-
rics,

Apr. 11-13—Southwestern Conference and
Flectronics Show, Institute of Radio En-
eicers, Kice Hotel, Houston, Tex.

Apr. 16-18—Second International  Flight
Test Instrumentation Symposium, Cellege
of Aeronautics, Cranfield, England.

Apr. 16-18=Acrospace Systems Rehability
Meeting, Institute of the Aerospace S¢i-
ences, Salt Lake City, Utah.
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Facilities:
e Operational plant for fueled graphite extrusions
® Production shop for BeO-UQs pellets

e Assembly shop for cladding high-temperature cores of ceramic
and metallic systems

e Storage vaults tor up to 400 kg uranium of all enrichments

Quality control:

o Accumulation of statistical quality data on graphite and BeO fuel systems

e Loading and dimensional control within 1% in graphite and BeO fuels

¢ Advanced inspection and testing methods: radiography, fuel loading analysis,
eddy current, leak detection, evaluation of mechanical and thermal shock
and vibration, and environmental testing

Achievements:

e Design and delivery of high-temperature cores
® Current operation of pin-type BeQ-UQ: cores
¢ Delivery of two cores within eight months of fuel development initiation
e Development of high density fueled graphite extrusions in
various configurations up to 10 fi. long

San Ramon, California
] e i i ™ 5 r— Fe 5 e i - THE ||
A Subsidiary of AERQJET-GENERAL CORPORATION [GEN ERAL

TIRE

Engineers, scientists—investigate outstanding opportunities at Aerojet



This mark tells you a product
is made of modern, dependable Steel.

Pﬂrtrﬂit n'f a I]Bﬁﬂﬂt WEId Magnificalion=100X ; Etch-Picral Nital

In this photomicrograph of a section of USS National
Electric Resistance Welded Steel Mechanical Tub-
ing the weld section runs right down through the
center of the picture above the arrow. The consist-
ency of structure between the weld area and the
rest of the tube shows that USS National Welded
Mechanical Tubing has an important attribute —
dependability.

Mechanical tubing must be flawless. It's used in
so muny critical applications that demand utmost
strength, excellent surface inside or outside and ex-
treme dimensional accuracy. National Tube’s pro-
duction methods assure this high quality.

Important advantages of USS National Welded
Mechanical Tubing are its ability to reduce machin-
ing operations to a minimum or eliminate them

entirely. For a given weight, it withstands more load
than any other section. It resists bending stresses
equally in all directions. In torsion, it provides
maximum material distribution.

[JSS National Welded Mechanical Tubing is avail-
able in cold-drawn or hot-rolled sizes #§" thru 5}4"
and in wall thickness .035" to .250". All sizes can be
obtained from INational Tube Distributors located
throughout the country. They will gladly show how
tubing can reduce your costs. See your USS National
Tube Distributor.

'S8 and National are registered trademarks

National Tube
Division of
United States Steel

Columbia Geneva Stieel Division, San Francisco, Pacific Coast Distributors < United States Steel Supply Division e Uniled Stales Steel Export Company, New York

Quality is a quantity of built-in values

If you measure electrical connector quality as we do—
that is, by adding up ALL of the extras—we talk the same
language. We believe you can’t stint in even the smallest
detail and come up with dependable quality.

Electrical connectors are vital components. They can
affect the operation of the simplest power line . . . or the
success of a million-dollar missile shot, a submarine trip
under the polar ice cap, or a Mach 3 aircraft test. That's
why Bendix builds the utmost quality into electrical
connectors. In our book, there's no place for the smallest
deviation in quality. To achieve closest quality control,

we maintain one of the highest ratios of inspectors-to-
production-workers in the industry.

Ask our customers about us. We're sure they will tell
you that no one in the industry produces higher quality
than does Scintilla Division. That's why Bendix® Electrical
Connectors are most often selected for the most de-
manding jobs.

Integrity. Ability. Experience. Acceptance. They add up
to a complete “package’” of built-in quality values we
think you will appreciate. And, this superior “package”
is competitively priced. If you want to know more about
our quality in quantity, call us at Sidney, N.Y.

Scintilla Division

Canadian Affiliate: Avigtion Electrie, Lid,, 200 Lavrentien Bivd,, Montrecl 9, Quebec, Export Soles & Service: Bendix International, 205 E. 42nd St New York 17, N. ¥,



Rugged, compact Solar T-350 gas turbine
starts any aircraft more efficiently

Here is the most efficient way to start
any kind of military or commercial
jet aircraft right up to the biggest air-
hners. It's Solar’s truck-mounted T-
350 gas turbine aircraft support unit.

The versatile T-350 turbine sup-
port package is available now for a
wide range of aircraft support jobs.
It will provide a combination of air
bleed and shaft power to produce
120 Kva for aircraft electrical needs.
compressed air for starting. and heat
and power for hydraulic, air condi-
tioning and de-icing systems. The en-
oine will also produce electrical pow-
er alone or air bleed capability alone.

In the installation shown above, the
T-350 turbine is mounted in an Inter-
national C-110 panel truck and sup-
plies A.C. power through two taps,
cach capable of delivering 60 kva, or

a total of 120 kva. A remote control
air bleed system allows the pilot to
operate the unit if desired. The entire
engine assembly rolls out of the truck
for easy servicing. Standard acces-
sories are used throughout.

The T-350 gas turbine weighs 195
Ibs and measures 38 inches in length
by 26 inches in width and height. The
entire aircraft support engine unit
weighs 220 Ibs with all accessories.
The T-350 engine starts instantly in
any chmate and accepts full load
without warmup. It will run on gaso-
ling, aviation gasohine, jet fuels, kero-
sene or diesel fuel.

Solar manufactures o full line of
industrial gas turbine engines from
50 to 1100 hp. For further informa-
tion about them. write Solar. Dept.
J-173, 5an Diezo 12, California.

i >
nozzle spray patterns 'gffw.ﬁ# -
tell a story of performance

The 350 hp Solar T-350

gas turbine engine s
designed to combine light
weight and compactness with
durability and long life.




Metallurgical Memo from General Electric

How do you hold together
a supersonic sandwich?

With a brazing alloy that becomes an
&
integral part of the entire assembly . . . that's
General Electric’'s vacuum-melted answer

In brazing honeycomb laminations for high-
temperature, high-strength applications, selection of
the brazing alloy is at least as important as the metals
to be brazed. If the braze is inadequate, the entire
assembly is useless.

General Electric’s vacuum-melting process produces

a brazing powder for honeycomb applications which
has exceptionally low erosion characteristics and

offers top strength even up to 1800° F.! It also pro-
vides superior “filleting” characteristics for better
stress distribution in brazed joints.

In addition to alloys for honeycomb brazing, G-E
offers vacuum-melted brazing powders for general
purpose and wide-gap applications. Each is of highest
purity, uniformity, and reliability. May we send
you additional information? Write: Metallurgical
Products Department of General Electric Companyy.
11107 E. 8 Mile Street, Detroit 32, Michigan.

METALLURGICAL PRODUCTS DEPARTMENT

GENERAL @ ELECTRIC

CARBOLOYs CEMENTED CARBIDES « MAN-MADE DIAMOND « MAGNETIC MATERIALS + THERMISTORS = THYRITEz « YACUUM-MELTED ALLOYS

12

Another exhibition of Rohr ingenuity.

- T T A T T

e o L R . g S e g

Shown is a section of heavy gauge zirconium perfectly welded into a precision
nuclear reactor coolant tube. Specifications demanded perfect welds through-
out, with 100 per cent penetration and no voids or inclusions. Neither oxygen
nor hydrogen could be allowed to contaminate the welds on this costly, tem- |
peramental metal. Rohr's answer was a small atmosphere chamber designed -="
to move along the length of the assembly as each weld was made. Result?
Customer X-ray examinations showed perfect welds...accomplished at low
cost, And, Rohr's close-tolerance tooling capabilities provided 27-foot straight-
ness within .005 inches. This success is another example of the experience
and ingenuity of our manufacturing research group in creative metalworking.
For more about metalworking at Rohr write Mr. A. R. Campbell, Sales  Main Plant and Headquarters: Chula Vista,

California / Plant: Riverside. California / Assembly

MEHHEEI’, UEpﬂrtmEHt B'E, Rohr Aircraft Eﬂrpﬂrﬁtiﬂ“, Chula WEtﬂ, California. Plants: Winder, Georgla: Auburn, Washington

AIRCRAFT CORFORATION




LIQUID HYDROGEN AT
—423°F. IN INSULATED
STAINLESS STEEL TANK DE-
VELOPED BY BEECH, IS5 LOW-
ERED INTO GIANT VACUUM
BELL AT START OF TEST.

WHILE FUEL 1S PROGRAMMED

OUT AT PRE-SET RATE, 3,000
QUARTZ LAMPS CAN BOOST
HEAT TO 1,500°F. ALMOST
INSTANTLY.

™ i

DURING TEST, ELECTRONIC
COMPUTERS GATHER INFOR-
MATION OF VITAL IMPOR-
.TAHCE TO FUTURE DESIGN
OF COMPLEX CRYOGENIC
FUEL SYSTEMS, ALL WITHOUT

AT BOULDER, BEECH OPERATES A GIANT
“TRANSIENT HEAT LABORATORY,"” FIRST OF
ITS KIND IN AMERICA. IN THIS &-STORY

“"HEAT TOWER,” LIQUID HYDROGEM FUEL SYSTEMS

CAN BE GROUND-TESTED UNDER ALL TEMPERATURE
CONDITIONS ENCOUNTERED AROM LAUNCH TO BURN- *
OUT OF ACTUAL HYDROGEN FUELED MISSILE.

LEAVING THE GROUND,

Space flights start here

Before the actual countdown that sends a giant
Atlas or Titan ICBM arcing into space, vital propul-
sion system components of these mighty missiles have
thoroughly proved their reliability at the production
environmental testing facilities of Beech Aerospace
Division near Boulder, Colorado. Here, on a 1,500 acre
gite near the Bureau of Standards cryogenic engineer-
ing laboratory, Beech has assembled a skilled, unified
team of scientists, engineers and technicians.

Working with the most modern equipment avail-
able (much of it Beech-developed), this team has
already made significant contributions to speed
America’s progress in space technology and advanced

weapons systems. Its achievements include noteworthy
accomplishments in the fields of advanced propulsion
systems and components; liquid hyvdrogen propellants
and liquid hydrogen storage; research, development
and fabrication of titanium tankage systems:; and en-
vironmental testing of a wide range of missile com-
ponents and systems to qualification.

Because of its experience and facilities, the Beech
Aerospace Division team is uniquely qualified to ac-
cept many tvpes of challenging new assignments and
carry them through rapidly to successful conclusions.
May we discuss with you how we may be of service?

Beech Aerospace Division projects in-
clude RAD an manned aircraft: missile tar-
ge! and reconnaissance systems; complefe
missile systems; electronic guidance 3ys-

fems; programs perfaining to liguid hydro-

~ gen propellants and cryogenic tankage

. o systems; environmental festing of missile
m systems and components: and GSE.

May we help youd Write, wire or phone

BEECH AIRCRAFT CORPORATION ® WICHITA 1, KANSAS

Roy H. McGregor, Manager, Coanfract Ad-
ministration, Beech Aircraft Corp., Wichita
|, Kansas—or noarest Area Office.

a- i
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ONLY RYAN DOPPLER NAVIGATORS ARE
IN PRODUCTION FOR ALL THESE AIRCRAFT!

Ryanav® Doppler Navigation Sets, pioneered by Ryan Electronics, are the most advanced and most versatile
Doppler navigators yet devised.

Because of their small size, light weight, and high performance, Ryanav sets meet the operational require-
ments of virtually every type of aircraft. Thousands of Ryanav units are now in use or in production for more
than 25 types of military aircraft — including helicopters, drones and supersonic jets.

The U.S. Government looks to Ryan Electronics as a major source for Doppler navigators. Elsewhere in the
Free World, other weapon systems developers are installing Ryanav equipment in aircraft for service under the
North Atlantic Treaty Organization. Ryan Electronics - Ryan Aeronautical Company, San Diego, California.

RYANAV DOPPLER NAVIGATORS NOW IN PRODUCTION:
AN/APN-97A Helicopter Ground Velocity Indicator, AN/APN-122(V)
Doppler Navigation Set, AN/APN-129(V) Doppler Navigator for U.S.
Army Fixed-Wing Aircraft, AN/APN-130 Helicopter Hovering &
Ground Velocity Indicator. smsupas

RY AN

L= 2> e
ELECTRONICS

Ryan Electronics offers challenging opportunities (o engineers.
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IN THE EAST...
ARCO ELECTRONICS

Great Neck, L.I.,N.Y.
Community Drive
HUnter 7-0500

Dallas 8, Texas
1338 Crampton Street
MElrose 1-0270

AND IN THE WEST...
G. 5. MARSHALL COMPANY

San Marino, California

2065 Huntlington Drive

MUrray 1-6781, SY camore 5-4304
TWAX: PC 7787

Seattsdale, Avizona
20 Pima Plaza
WHitney 6-5521

Redwood City, California
801 Woodside Road, Suite §
EMerson 6-8214

San Diego, California
4410 Kearny Mesa Road
BRowming 8-6350

ADVANCED SPECIFICATION MINIATURE ELECTRICAL CONNECTORS
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Deutsch —already famous as the "quick delivery” company —
now has another way to bring you even faster service. It's easy.
We didn't even need to tﬁrn back time in its flight, as in the
tricky calendar above. We now have two stocking and assemb-
ling distributors, giving us eight major distribution points
throughout the United States. Means just one thing to you...
even quicker service. With only two distribution centers we

promised delivery in just a week. Now we can practically offer
delivery in nanoseconds. To the left are the addresses of our

authorized distributors. Call them for delivery and engineering
aid on.any of the connectors in our standard catalog.

Naturally, your local Deutschman still provides factory
service and data on all phases of connector design, and an
occasional call will keep him from feeling left out. For a list of
all our sales-offices, write for Data File R-12.

Electronic Components Division » Municipal Airport « Banning, California

J-57
jet engine
_ case
y B weldment

by Heintz

This high performance jet
engine component, produced by
Heintz Division of Kelsey-Hayes,
s a vital part of the

Pratt & Whitney Aircraft

J-57 |et engine,

As a subcontractor to the
aerospace industry, Heintz
capabilities are fully developed
to handle stamping, welding
and cold extrusion of even

the most difficult-to-work
alloys. Heintz Division,
Kelsey-Hayes Co., Front St &
Olney Ave., Phila. 20, Pa.

Jets powered by the
PEWA J-57 include—Boeing

B-52-A, Boeing 707 and 720,
McDonnell F-101-C.

KELSEY
HAYES

COMIPARNN

PLANTS?

Detroit, Jackion and
Romulus, AMichigan;
Lor Angeles, Californfa;
Philadelphia, Pa.:
Springfleld, Ohio;

Chicd, Neww York;
Davenporl, Fowa,

Rock fard, Illinoig:
Windsor and Woodsfock,
Ontarig, Canada,

Automalive, Aviation and Agrecullural Parls
Hand Teols for Industry and Home
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NEW BFG SOLID PROPELLANT

PACKS MORE PUNCH OVER
EXTREME TEMPERATURE RANGE

A new series of high-density propellant compounds,
called Nitro-C rubber, provide 6% more energy

per pound than present rubber-based fuels.

This increased output permits reduction in weight
and physical size of small rocket motors.

The propellant retains its physical properties

over an extreme temperature range. .. from
-110°F to +250°F ... and is vastly superior to other
high-energy composites at both temperature
extremes. This makes the propellant dependable
for tactical military missiles, as well as for
high-mass-ratio motors for space probe and satellite
applications. The B.F.Goodrich Rialto Plant,

which developed the Nitro-C compounds, is
equipped to handle complete small rocket motor
projects . .. from research through design, testing
and production. For complete information write
B.F.Goodrich Aerospace and Defense Products, a
diwiston of The B.F.Goodrich Company, Akron, Ohio.

B.EGoodrich / aerospace and defense products

EDITORIAL

The Prospect Ahead

The aerospace industry can look forward to an im-
proving market next vear with space technology as its
most expansive segment. The defense budget of about
551 billion will place heavy emphasis on missiles, air-
craft and space tcnlmn]{}gx ‘despite an increase in foot-
soldiers’ equipment and “iron bomb” capability. Na-
tional Aeronautics and Space Administration, with a
proposed Fiscal 1963 budget close to $3.5 billion, will
offer a space technology market that not even the wildest
space idet would have dared to predict a few vears ago.

The trend of the new programs in both the Defense
Department and NASA budgets clearlv indicates that
the aerospace industry is Lmnﬂ another period of tre
mendous technical change as its always galloping tech-
nologies are spurred to further acceleration by Soviet
mmpu:htum and a U.S. leadership that 1s no longer
nterested in settling for second best. The next vear,
and those bevond it, will place unprecedented demands
en both the technology and the management of the
acrospace industry to accomplish the national goals
within the fiscal resources available.

Fven though the size of the acrospace market will
ETOW mintantmlh during the next few years, there 15
no assured prospect of success for any individual com-
panv simply riding along on the growth wave. The
unique technical demands of this acrospace market will
raise hurdles that not cvery organization will be able
to jump successfully. We prt:l:llct that the rewards to
the technically alert and competent organizations which
stav a jump or two ahead of the field, and the lean,
fast moving management structures that are responsive
to these quickly changing technical demands. will be
substantial. However those organizations whose manage-
ment philosophy is simply to float with the tide and
rely  solely on their political haisons mayv be due for
some rude surprises.

Uneasy Interlude

In the face of this generally rosv-hued hornizon for
1962, however, there are some thunderheads dev eloping
that could produce some violent searing interludes. One
of these thunderheads has been a growing volume of
criticism aimed at labeling the aerospace industry as
onc of the sinister threats to the American wav of life.
Coming mostly from the left wing of American politics,
but eagerly abetted by some high Pentagon civilians.
this barrage is intended to paint the aerospace indus-
trv as a partner with the mulitary n a carefully or-
ganized conspiracy aimed at keeping the struggle with

the Soviet Union close to the boiling point to insure
full and profitable employment in both industry and
the upper levels of the military,

Unfortunately some clements of both industry and
the military have behaved in a manner to lend credence
to this basically false picture. The few sensational, and
thoroughly TElJl‘LhEJlEIh]L industry-military incidents spot-
lighted by the Hebert congressional hearings are taken
h} an unsuspecting public as the rule rather than the
exception, The extreme right wing political activity of
a number of high ranking generals and admirals, most of
whom are still drawing taxpavers’ dollars in retirement
pav, certainly can be cited as evidence of a military bent
to substitute its disciplines for democracy. This activity
also makes it difficult for the large majority of con-
scientious officers in uniform to do their jobs properly,

AlA Warning

Neither the aerospace industry nor the military have
exhibited much sense in their blatant exhibibions of
how thev can squander the taxpayers’ dollars i public
saturnalia designed to make a pitch for individual serv-
ices. The "mrm:;mw Industries Assn. has shown a rare
touch of statesmanship in recently waming its members
to drastically reduce their pdrhul:l.ltmn in these events.
The major technical societies also are considering this
problem and, hopefully, will alter their policies to reduce
the number of technical meetings and exhibits to a
significant minimum. It still remains, however, for the
military itself to take the pressure off the aerospace
industry to participate in these excessive events that
serve no useful purpose except for professional promoters.

The majority of the acrospace industry would not par-
ticipate in these affairs if the military did not apply direct
and blunt pressure on companies to do so. Continuation
of these activities cannot help but to serve the purpose of
those who are bent on depicting the military-industr
relationship as an unholy alliance inimical to the best
interest of this country.

Both the conscientious elements in the malitary and
the acrospace industry face a serious problem m com-
bating this attack from the left wing combined with
the Imrmg from within emanating in the outer rings of
the Pentagon. For the success of any such campaign
of HI]Iﬁ{Jl‘ID]I of the aerospace industry and the military
profession, as is now in full swing, can only result n
a weakening of our national strength and an easier task

for the enemies of our system of government.
—Robert Hotz



3 sure ways
to cut your fastening

time and cost
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All Nutt-Shel lightweight nuts meet or exceed AN-N-10 and/or MIL-N-
25027 and are available immediately from stock. For more information
write AIRCRAFT/MIssILE Division, SPS, Stanparp Pressep Steer Co.,
JENKINTOWN 3, PENNSYLVANIA » SANTA ANA, CALIFORNIA.

Here are 3 lightweight SPS/Nutt-Shel fasteners
that can save you valuable time and labor in air-
frame construction and maintenance. Installation
is simple—one stroke with a dolly tip.* Result:
a permanently positioned, vibration-proof thread
well, Gone are the complications of multiple hole
preparation and riveting . . . or in other instances,
tapping. Gone also is the necessity of holding the
nut while assembling or disassembling the bolt.
Further, these swaging-type nuts take less space
than conventional anchor nuts, offering vou
opportunities to miniaturize flanges or other
associated components,

Floating Swage Nut (Nutt-Shel 13681)

Offers excellent torque-out and push-out values
because of positive displacement of metal into
retaining groove. Installed from one side with
simple dolly tip.* Mounts flush and provides .015
in. float in all directions. Available in regular or
non-locking styles, sizes 4-40 through 54g-24.
Shell: heat-treated alloy steel. Nut: steel per
AMS 6350, Finish: cadmium plate. Serviceable
to 550°F.

Dome Swage Nut (Nutt-Shel 280)

Fixed type for fuel cells and similar applications.
Installed same as floating swage nut, providing a
flush installation without distortion. Displace-
ment of metal into retaining groove gives high
torque-out values, plus a positive seal. Suitable
for materials to Rockwell C25, which includes
mild steels. Sizes 4-40 through 10-32, regular or
non-locking, Material: steel per AMS 5024, cad-
mium plated. Serviceable to 550°F.

Floating Clinch Nut (Nutt-Shel 13680)

Space-saving replacement for riveted anchor nuts.
Quickly installed by clinching (as shown) or by
flush mounting, using Nutt-Shel punch and dolly
tips. * Design permits 025 in. float in all direc-
tions, with nut portion removable* (replacement
nut 1323) in event of damage or to avoid thread
contamination when painting. Sizes 4-40 through
10-32, regular or non-locking. Shell: steel per
AISI C1050. Nut: steel per AMS 6350. Cadmium
plated, Serviceable to 550°F.

*Recaommendead inttallation and service
tocls available os standord products

where reliability replaces probabilily

Atlanta, Ga, « Dallas, Tex. « San Diego, Calif. « Seattle, Wash. « Tuckahoe, MN.¥. » Wichita, Kans.
IN EUROFE: Elektro-Metall Export G.m_b.H., Disseldorf, West Germany

WHO'S WHERE

In the Front Office

Dr. Walter S. Baird and Sims McGrath,
direcctors of Dynamics Rescarch Corp,,
Stoneham, Mass. Dr. Baird is board chair-
man of Baird-Atomac, Inc; MeGrath, vice
chairman of the board and secretary of Lab-
oratory for Electronics, Inc.

Henry T. Mudd, Los Angeles mining en.
gineer and businessman, elected a director
of North American Aviation, Inc., Los
Angeles, Calif.

Joseph E. Muckley, economist and West
Coast executive, elected a vice president of
Martin Marietta Corp., New York, N. Y.

Presson 8. Shane, vice president of Atlan-
tic Rescarch Corp., elected a director of
Pilerim Helicopter Services, Inc., Washing-
ten, D.C. Also clected directors were
Washington attorneys Edward H. Foley,
Kingdon Gould, Jr., and John D. Lane.

Harrison Randolph, vice president and
gencral manager, Raven  Industries, Inc,
s1oux Falls, §. D,

Lt. Gen. Roscoe C, Wilson (USAF, ret.),
president and a director of Allied Research
Associates, Inc., Boston, Mass,

Thomas K. Fox, a vice Err;'f.idenl'. Hazel-
tine Corp., Little Neck, N. Y., and David
Westermann, a vice president and general
counsel,

George F, McCarthy, vice president-cor-
porate  marketing. Bowmar Instrument
Corp., Fort Wayne, Ind.

C. Arthur Northrop, controller, Federal
Svstems Division of International Business
Machines Corp., Rockville, Md.

The Franklin Institute, Philadelplia, Pa.,
has mamed Francis L. Jackson the director
of its Laboratories for Research and Develop-
ment and an ofhcer of the Institute, suc-
ceeding Dr. Nicol H. Smith, retired.

Honors and Elections

John Mihalic, a vice president of Avco
Corp. and president of the company’s Nash-
ville (Tenn.) Division and the Electronics
and Ordnance Division (Cincinnati), has
been named Management Man of the Year
by the National Management Assn.

George F. Metcalf, General Electric Co.'s
regional vice president for Washington De-
tense  Activities, has been elected 1962
chairman of the Guided Missile Council of
the Aerospace Industries Assn. AIA also
has announced the clection of James B. Gor-
don, secretary and general counsel of The
Bendix Corp., as 1962 chairman of the Pro-
curement and Finance Committee, and Jo-
seph Corie, Northrop Corp.s comptroller
and Edward Curtis, Douglas Aircraft Co.'s
director of contracts, as vice chairmen: Wal-
ter J. Jason, patent director of General Dy-
namics/Convair, as 1962 chairman of the
Patent Committee, and Charles Hutchins,
patent counsel for General Electric Co.'s
Defense Electronics Division, as vice chair-
man; Ronald H, Lambka, supervisor of pub-
lications service for the Aerospace Division
of Bendix Products, as 1962 chairman of the
Service Publications Committee, and Arthur
J. Davidson, chief of service publications for
the Aerospace Division of The Boeing Co.,
a5 vice chairman.

(Continued on page 118)

INDUSTRY OBSERVER

» USAIs Air Proving Ground Center 1s secking research and development
sources with capability for developing new tvpes of warheads for use against
ballistic missiles. The center also is sceking sources to conduct studies of
impact cffects on special fragments at velocities above 12,000 fps. Both
cfforts apparently are in support of Advanced Research Projects Agency's
Project Defender anti-ICBM program,

» Dassault’s entry in the NATO competition for a V/STOL transport is a
70,000-Ib. high-wing aircraft with a maximum speed of 400 kt. It would
utilize Rolls-Rovee RB.162s for STOL takeoff within 300 ft. over a stand-
ard obstacle. Forward propulsion would be achieved by wing-mounted Pratt
& Whitney JTF-10s.

P Mercury Mark 2 capsule, which will be used for two-man flights of up to 14
davs, now has a design with a base diameter of 83 in. Recovery weight would
be 5,500 to 6,000 1b. Recovery would be accomplished with a 96-ft. para-
chute, a cluster of smaller chutes or a glide-sail chute.

» First flight of the Bristol T.188 stainless stecl supersonic research aircraft
(AW Nov. 13, p. 23) will be delayed several weeks. The company attributes
the delay to minor snags. Flight will be from Filton to the Ministry of Avia-
tion facility at Boscombe Down, which has longer runways.

» Request for proposals for a study of a temporary lunar shelter or base
suttable for use by military personnel was issued last week by USAF’s Aero-
nautical Systems Division. They are due by Dec, 28. Study probably will be
no larger than a companion study of a manned lunar roving vehicle (AW
Nov. 13, p. 23). It will originate from the support techniques branch of the
Flight Accessories Laboratory,

» Naval Ordnance Laboratory and M. Rosenblatt and Sons, Inc., have
designed a 350-ft.-long, 16-ft.-dia. unmanned Seagoing Platform for Acoustics
Research (SPAR). It would be used in the Atlantic and would measure
speed and intensity of underwater sound at depths to 300 ft., relaving data
to a tending towship by electrical cable. Office of Naval Research and
Marine Physical Laboratory of Scripps Institute of Oceanography have
designed a similar device called Floating Instrument Platform (FLIP) for use
in the Pacific. It would be manned and allowed to drift with wind and
currents. Both are financed by Burean of Weapons through NOL.

® Swiss government has purchased an evaluation quantity of Beech KDB-1
target drones. Contracts for targets and support svstems total about $500,000.
Indications are that this sale, which is the frst in Europe, precedes a larger
S;EJ c]u;d]cr. West German government also is considering possible purchase
0 -1s,

» Army Aviation Board has given top priority to the problem of refueling
helicopters and fixed-wing aircraft rapidly in tactical situations, Top officers
were scheduled to meet last week to draft requirements for a mobile system,
preferably a standard one, that would refuel helicopters at many times the
rate achieved now with gasoline trucks.

» Army expeets to ask soon for proposals for studies on the feasibility of
making aircraft less detectable by surveillance radar through application
of radar echo absorbing material or other techniques.

*U.5. and Germany have completed negotiations for location of a Relay
achive communications satellite station in Weilheim, near Munich. German
post ofhce will manage construction, which is due to be completed late next
year in time for launching of the second Relay.

® Avco’s Lycoming Division expects its T53-L-7 turboprop engine, an ad-
vanced version of the T53-L-3 used to power the Grumman AO-1 Mohawk,
will develop 1,150 shp. on takeoff and pass production qualification tests
next year, Infrared surveillance equipment installed on later series Mohawks
resulted in Army's need for a more powerful engine, The T53-L-3 is rated
at 960 shp.
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Washington Roundup

The Golovin Committee made its final report on large launch vehicles to Defense
Seeretary Robert McNamara on Dec. 4 and National Aeronautics and Space Adminis-
tration Chicf James Webb on Dec. 5, after staving in session several days longer than
slanned in order to agree on the configuration of the Titan 3. Martin Marietta, Titan’s
builder, talked to the committee for a dav and a half, The conclusion is that Titan 3
shiould be a Titan 2 with two 120-n. solid motors strapped to the sides.  (See p. 26.)
This is the vehicle NASA wants for the Mercary Mark 2 flights. )

All the Golovin recommendations hinge on the Fiscal 1963 budget and NASA
and Defense have agreed on “fall-back stands”—alternative programs in case not all
the monev requested is approved. Consensus was that both agencies should hold out
for the Saturn C-4.  Both agencics also want the Nova, but the C-4 and the rendezvons

method for reaching the moon are the primarv concemn.

Final Golovin Report

Source sclection hoard will bricf NASA Administrator Webb, Dec. 14, on the
competition to build the Saturm 5-1B booster. This will be the last of the senes of
three major contracts to be awarded this year. Others were the Saturn S-1 and Apollo,

Meanwhile, work on the Saturn $-2 stage by North American Aviation is awaiting
precise definition of the C-4 vehicle. Crucial point is the diameter of the booster. The
S-2 will be used as the sccond stage of C-4,

New Comsat Policy National Aeronautics and Space Council is cxpecttd to resolve shortly t]!f: inter-
' . agencey differences over how broad the ownership base should be in a commercial com-
munications satellite svstem. A recommendation already submitted to President ken-
nedy 1s expected to upﬁl ownership to other interests than the communmications common
carricrs.  Federal Communication Commission’s ad hoc committee had recommended
limiting it to the carriers. The council’s plan -probablv will require new legislation and
reccommend provisions intended to discourage small private investors with get-rich-
quick ideas.

Draft report of a study of the extent to which scientists are leaving the govern-
ment, and why scientists prefer to stav or leave, 15 being circulated among mterested
agencies for comment. Tt was conducted by Dr. Allen V. Astin, director of the
National Burean of Standards.

Budget Burean's report on government contracting procedures with non-profit
corporations and their impact on the government’s abilitv to attract and hold scien-
tists (AW Dec. 4, p. 31), now is not expected to be ready until early February. President

Atmospheric Skin Diver ST 1980 Style Kennedy had asked that it be ready by Dec. 1.

Switech for Havward Vice Adm. John T. Hayward, deputy chicf of naval operations for development,

. has been granted his request for the rear admiral's sea command that he skipped when
he was promoted into his present job, e will become commander of an attack carrier
division next March, probably in the Atlantic, and drop to the lower rank. Precedent
for such a move was set by Adm. George W. Anderson, now chief of naval operations,
who left the vice admiral’s job of deputy commander-in-chief of the Pacific Fleet to
take a carrier division. A similar decision is faced bv Viece Adm. William F, Rabom,
head of the Polaris project, who was promoted in his present position.

Dﬂuble-wﬂlled honeycomb panels of HaynEs alloy No. 25 may
form the “skin" of a rocket-propelled space glider, predicts a major
aircraft company. Already successfully tested, these panels are
designed to withstand the terrific temperatures generated as the
olider dives back into the earth’s atmosphere.

To safeguard the plane’s 30 passengers and crew from this blazing
re-entry heat, its whole skin, except for leading edges and tail surfaces,
will be made of the HAyNES alloy No. 25 panels. Beneath these, a
layer of thermal insulation. And liquid circulating through inner walls
and airframe will lose excess heat to water to be expended as steam.

Research indicates that a “skin” of this basic type is highly
practical. And it seems certain that many other tough, heat- and
erosion-resistant HaAvyNEs alloys —some already proved at

2,000 deg. F. and above—will also be aboard.

Defense Department soon will solicit industry comment on proposed new procure-
ment regulations designed to broaden the use of incentive contracts (AW Nov. 20,
p. 26). Procurement officials feel industry should have about a month to comment
before the rules take effect.

Pace Prediction Despite denials, watch for Frank Pace, Jr., to leave his post of chairman and chict
executive officer of General Dynamics Corp. by next spring. Henry Crown, who became
a major General Dynamics stockholder as a result of General Dynamics’ mergep with

: Engineers discuss double-wall test section of
Whether investment- or sand-cast, rolled, wrought, vacuum space-plane skin with a honeycomb surface

& 5 5 i = ¥ .'. ‘.-' " : o i 1478 ST, 1 - e |' bk L= ' T . y " P4
melted or air melted, there’s a HAYNES high-temperature alloy tpan.,tltﬁﬂudednf_Htm-Hrinl];:ern. ..Et,dfmg'nc-d Material Service Corp., has been plaving a key role in seeking a new chairman sinc
to meet your needs. s late summer. Crown heads a special executive committee of directors named last

August. Earl D, Johnson, General Dynamics president who 1s now based in San Diego,
Address inquiries to Haynes Stellite Company, 270 Park Avenue, New York 17, N. Y. Cahlif., mav remam with the corporation.

Air Force Missile Development Center and Army Missile Test Center would like

to see the U, S, make White Sands Missile Range in New Mexico the National Aero-
space Landing Site for recovery of re-entrv vehicles. They cite physical advantages and
experience with 12,000 drone and missile flights in the past 15 vears.

ALLOYS

Secretary McNamara has asked the services for so many one- and two-page comments

HAYNES STELLITE COMPANY on the changes he has made in their budget requests that the reports are being called
Division of Union Carbide Corporation “snowflakes.”” By late last week there were more than 600 of them and MeNamara
Kokomo, Indiana had read them all.

—Washington Staft

"Haynes" and “"Union Carbide® are registered trade-marks of Union Carbide Corporation
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New Defense Request to Total $51 Billion

Fiscal 1963 budget breakdown to give $21 billion to
USAF, $15 billion to Navy, $13 billion to Army.

By Larry Booda

Washington—Kennedy Administration will ask Congress next month for
5531 billion in new obligational authority for the Defense Department in

IMiscal 1963.

[t will be divided this wav—\ir Foree, S21 billion; Navy, 515

billion; Army, 513 hillion. and Offce of the Scerctary of Defense, S2.1 bilhon.
I"imal decisions on programs were being hammered out late last weck.

New obligational authority voted by Congress for Fiscal 1962, after the
Kennedy Admimistrabion had modihed the oneimal Fisenhower requests and
Congress had modified the Kennedy requests, was 518.8 illion for \ir Fore,

S14.5 billion for Navy, $11.8 billion for Avmv and $1.31 billion for the Scere-

tary of Defense (AW Aug. 14, p. 30)
[xpenditures for the current fiscal
vear are expected to reach $47 hillion
and exceed S350 billion for cach of the
succeeding fve vears, 1t was mdicated
the Administration had ordered a dela
1 Hhhglt’lﬂg funds for the increase in
forces this calendar vear so that the
resulting expenditures will he delaved
until Fiseal 1963 and not mcrease the
expected Fiscal 1962 deheit.
Highlights of the S51 billion budget
request figure, which does not include
mutual scenrity, are:
e ['unds for production of long lead-

time items for the Annmv's Nike Zeus
anti-missile missile are mcluded.  Re-
cent successful test firings of the missile
are believed to have influenced  the
decision,

e No increase in funds for the Strategic
Air Commiand is requested. Almost all
the increase in the Air Force budget
would 2o into tactical forees. This in-
cludes 5500 million for conventional
aircraft anmament.

o Medinm-range ballistic missile devel-
apment funds are included as an Aar
Force program, Annv participation will

of the 120-n.-dia. motor,

120-in. Rocket Proposal Requests Imminent

Issuance of requests for proposals by Air Foree to solid-propellant motor manu-
facturers for development of the 120-in.dia. rocket, now known as Program 624,
is not expected to be delaved bevond this week, Probably not more than one month
will be allowed tor submission of proposals.

Altering previous plans, Air Force now intends o
e Award a single contract instead of snpporting dual, parallel efforts.

e Develop the 120-in.-dia, solid-propellant motors within the framework of the
Titan 3 project (Titan 2 with two 120-in. units attuched to the base of the hrst
stage) instead of designating the motors as government-furnished equipment.  Prime
reason behind this is that Air Force probably teels that this specific requirement
would commit the development more firmlv. Another veason is that, minus the
critical areas which are to be investiated wnder applied research contracts from
Fdwards AFB, it is felt that one contractor conld efficiently handle development

Negotiations for this applied rescarch (AW Nov. 27, p. 25) already have been
Acrojet-General and Lockheed Propulsion
Co. with the 6593rd Test Group (development) at Fedwards AFB, under Air Force
Svstems Command's Space Svstems Division, Fach of these contracts will be for |
approximately S2 million and will fornish critical data on nozzle material and
fabrication, thrust vector control by Auid injection, and ignition, in support of the
hasic Air Force development contract for the 120kin.-dia. motor.

These applied rescarch contracts are, in effect, parallel efforts similar to Air Force
practice initially used for Minuteman [CBM motor development, and will be
funded by Edwards from a S13.6-million allotment. Some of the remaining funds
probably will be used to cover additional research cxpected to stretch the state of
the art in the same critical arcas—nozzles, thrust vector control and ignition.

Conjecture is being offered in official circles that initial development for the
156-m. and the 240-in. dia. solid-propellant rockets also may be kicked oft with
FFiscal 1962 funds, However, industry observers feel that these developments, pro-

completed by United Techinology Corp.,

jected for utilization in National \cromantics and Space Administration programs,
are not likely, and that immediate emphasis will be placed on development of the

120-in.-dia. motor.
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be encouraged because of its experience
in developing heavy vehicles for mobile
missiles.

Until this action, use of a growth ver-

sion of Armv's Pershing missile had
been urged for the MRBM mission.
But the roles and missions assigned by
the Defense Department  limit  the
Armmv's sphere to 100 mi. bevond a
front. This would place a range limit
of about 200 mi. on the Pershing. The
MRBM will go bevond that to where
the intermediate range ballistic nissiles
take over, or about 1,000 mi, It would
he more ccomomical than the TRBAI
and would be far more mobile,
e New funds for USAF's Dvna-Soar
boost-ghider will be less than the S100
million asked for FFiscal 1962, This was
still a subject of controversy late last
week.

sceretary of Defense Robert S, Me-
Namara said last month that an extra
5855 million voted by Congress for
Dyna-Soar would not be spent, and said
he considered the current level of fund-
mg to be suthcient, A reeent Defense
policy directive states: “Techmical feasi-
bilitv shall not be considered as a jush-
fication for weapon svstem or equip-
ment development. Onlv weapon svs-
tems and major equipments which fulfill
clearlv recognized military needs shall

I |.|:-prnurT hv the ﬂlt’tltnr of Defense
Research and T ngineerng,’

e Ballistic missiles remain high on the
priority list. Sharpest increase is for the
USAF  Minuteman solid propellant
TCBML, which will be funded with 82
billion. Navv's  Polaris  submarine-
lanfiched ballistic missile wall remain
highlyv funded with $2 billion.

Funds for Titan will drop to about
SOO0 milhon from the current S1.3 hil-
lion. Mobile Mimuteman request 15 for
S270 milliom. Request for the Skvholt
air-launched  ballistic massile 15 53253
million,

e Modest funding 1s requested For con-
cepts of manned satellite stations and
offensive space svstems, but funding for
projects such as USAI”s Samos recon-
naissance satellite and Nlidas infrared
missile  detection  satelhite,  Arv's
ANNA geodetic satellite, and Navy's
Transit mavigational satellite s substan-
tial. Amount of funds for Army’s Ad-
vent communications satellite wis still
m doubt,

e F'unds are asked for a conventionally
powered Navy aircraft carrier. This item
is considered a pohitically sensibive one
and could be eliminated during the next
session of Congress as a compromise
move. Consideration was given to the
opinions of many congressmen that such
a ship should be nuclear powered if
bult at all.

e McDonnell F4H jet fghter 15 in-
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cluded as an Air Force buy for use by
the Tactical Air Command for recon-
naissance, air superiority, interdiction
and troop support. Fewer Republic F-
105's will be bought. North American
twin-jet A3] medium bomber will also
join the Air Force inventory serving as a
reconnaissance aircraft in place of the
Republic RF-105. Another pf,ns:'lm le-
cision may result in purchase ot the
F4H as an air defense fighter for use
bv the Air Defense Command in place
of the Convair F-106. Although the
Douglas A4D was expected earlier to
be part of the Air Force buy, 1t 15 not
included in the new requests.

Late last week the actval new money
figure for Fiscal 1963 was less than 551
hiIIi{m, but last minute changes were

ted to increase it to that amount.
‘J‘h::n general iigures were set by the
Administration orginally, the Bureau

of the Budget suggested that $48.5
billion be the target for Defense De-

rtment. Increases have been due prin-
cipally to the international situation
and to some extent a desire to boost
the cconomy of depressed areas.

Most radical increase in funding will
be for the Office of the Secretary of
Defense. New money for Fiscal 1962
was $1.3 hillion. The new $2.1 billion
figure indicates the broadened influence

F the civilian hierarchy, which now
has hudgc:tmg rESFﬂﬂSIh]I]tIES for the
Defense Intelligence Agency, Defense
Supply Agency, Defense Communica-
tions Agency, Defense Atomic Support
Agency, the U, S, Strike Command and
Civil Defense.

In the past the Air Force has budg-
eted neglgible amounts for purchase
and development of non-nuclear air-
craft armament, The new $500-million

figure for this class of wcapons will
provide a stockpile for use with F-105's
and North American F-100's and with
the F4H's. In order to augment the
close troop support mission with thesc
weapons in the near future, the Air
Force is reported ready to use the Re-
public F-84 instead of buying the A4D.

Army manpower is set at 950,000
with the proviso that if the intema-
tional situation worsens, supplemental
requests will be submitted. Army origi-
nally requested 1,000,000 men. Air
Force strength will be 848,000; Navy
640.000 and the Marine Corps 190,000.

Armyv aviation buy will mr:ludc the
Beech L-23F twin-engine transport, the
Hiller H-12E and H-23D helicopters, the
de Havilland AC-1 Caribon twinri:nginr::
STOL transport and the Grumman
AO-1 Mohawk twin-turboprop recon-
naissance aircraft.

Industry Fights Planned Patent Changes

By Katherine Johnsen

Washington—Acrospace  and  clee-
tronics manufacturers last week pro-
tested proposed changes in Defense De-
partment patent nghtq rs.guhhnm as
‘severe,” “unjust,” and “further chip-
ping awav at the private enterprsc
system.” The changes are to go into
effect Feb, 1.

The Aerospace Industries Assn. and
Electronic Industries Assn. filed state-
ments with the department urging re-
consideration.

Under the major proposed change,
the U.S5. government would assume
rights to sub-license to European gov-
crnments for NATO production. This
would eliminate or sharplv reduce the
present practice of direct agreements
between U.S. firms and foreign gov-
ernments and firms, which have yielded
U.S. industries millions of dollars for
licenses and other technical assistance,
A Defense spokesman told Aviariox
WEeEk that one U. 5. company eamed
$8 million from technical assistance on
the European production of the Hawk
anti-aircraft missile.

Aid to NATO

Defense  Department  views  the
change as essential to assure that Euro-
pean nations, now paying for their own
arms production, will freely utihize ad-
vanced U.S. technology to strengthen
NATO military power.

EIA’s statement was drafted by El-
mer J. Gomn, chairman of the EIA
patents and copyrights committee and
associate general counsel of Ravtheon
Co. It said:

“No responsible organization or indi-
vidual in this country would contend
that any private interest should be able
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to frustrate a decision by the U.S. g
crnment to place U. S, advanced hpL
weapons in the hands of our foreign
friecnds and to grant them such patent
rights as they may need to produce
such weapons, However, to compel the
U.S. ongmator of such weapons to
donate his rights, and to denv him
anv right to obtain fair and equitable
p*nmtnt for such rights, would be un-
just.”

AIA pointed out that U.S. govern-
ment sub-licensing to f{}rlr.,ign govern-

ments would also nullify or c:lprlmnush-

interfere™ with licenses alreadv granted
bv U. 5. hirms.

Detense Department mayv extend sub-
licensing to Japan or other non-Euro-
pean friendly nations, but there are no
firm plans to do so at present.

The proposal to sub-license to MATO
nations would be the second major as-
sumption of sub-license rights by De-
fense, which traditionally has followed

a policv of requiring only non-transfer-
1h]n1- licenses for government use under
its research and development contracts.
The hrst—requested ln the White
House—gives the dcpirtmcnt the right
to sub-license anv inventions in the
space held to private enterprise in the
communications satellite program (AW
Nov. 20, p. Z8).

The department views this action.
intended to assure that all government
knowledge in the space feld will be
available to privatc management of a
communications satellite svstem, as
voiding one strong argument used by
advocates of government ownership.

Industry, though, is worried that De-
fense []Epartments authority to sub-
license to commercial enterprise in the
communications satellite feld will be
extended to the space field generally
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and then will extend to other areas.

FIA told Defense that it is deeply
concerned with “the w.e-:ping nature
and far-rcaching effects” of the sub-
licensing provision in all space-related
contracts and that the impact on elec-
tronics firms could be verv severe.”

When the patent rights of firms are
taken awav by government sub-licens-
ing. the firms should be compensated
just like a property owner whose prop-
ertv is scized for public purposes, EIA
said.

“It is only this traditional form of
protection which has prevented over-
zealous public officials from seizing
large quantities of private property for
public use where such seizure was not
reallv justified,” EIA commented. “We
believe the same principle should be
followed in . . . the expansion of the
patent rights ., 7

Defense Department Aim

Defense Department’s political strat-
cgv on patents 1s directed at averting
anv legislation at all. The department
has decided its patent policies by regula-
tion under a general law enacted in
1926, and it much prefers this free-
dom to determine its own policies.

The department is confronted with
the fact that all legislabion with patent
provisions passed by Congress over the
past two vears has stipulated govern-
ment title to all inventions, giving a
contractor no title rights unless the
rights are waived by the government.
This provision, sponsored by Sen. Rus-
sell Long (D.-La.), was included in the
Coal szscﬂrch Act of last year, the
Saline Water Conversion Act and the
Armms Control and Disarmament Act
passcd this vear, and the Marine Sa-
ences and Research Act passed by the
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Beech's twin-engine, turboprop exceutive transport is near the fullscale mockup stage after completing wind tunnel tests.  Aireraft,
shown above in model form, will weigh approximately 12,500 1b. and will cruise at 300 mph. at 25,000 ft. French Turbomeca Bastan
4 engine currently is leading contender to power the aircraft, but no firm choice has been made. Aircraft probably will utilize
bonded honeycomb materials, Target cost is approximately S400.000 or 5500,000 with complete electronics, including radar.

Senate and now pending m the House.

K1A's Board of Directors, at its meet-
mg last month, expressed alarm over
the Long provision. In ats statement
last week to Defense, EIA said that the
association “is aware of the pressures
and burdens which certain members of
Congress have been imposing on the
Department of Defense to justifv [its)
policies . . . we recognize that the de-
partment has done an outstanding job
of developing these policies so as to be
fair both to the contractor and to the
government. The department  should
not be left alone to justifv those policies
which recognize certain rights in the
contractor and this association stands
ready to assist vou in oany way m ex-
plaining and justifving such policies to
Congress.”

Defense Department’s first step to-
ward bringing its patent policv in line
with at least one expression of con-
gressional policy was taken in January,
The department modihed its practice
of automatically letting title to inven-
tions go to the contractor, and reviewing
only a license,

The department now reviews con-
tracts under a set of criternia to deter-
mine whether it should assume title.
This policy coincides with legislation
amending the patent provisions of the
National Aeronautics and Space Act
which was passed by the Touse in
1959 but killed in the Senate.

Support for a change in the patent
law which gives National Aeronautics
and Space Admimstration title to all
space mventions has steadily dwindled
over the past two vears,

Defense maintains that in practiee,
its patent policies are no more liberal
to 1']|1L' comtractor than those of NASA,
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since NASA waives its right to title
95% of the cases. Industrv's apprehen-
sion is that NASA mav not alwavs be
so liberal in waiving its nghts.

The Detense Department proposes to
put into cffect I'¢b. 1 two other changes
in licensing:

e Fliminate the “no competition™ pro-
vision which bars Defense from using
its rovaltv-free license to compete with
private enterprise. Defense considered
the climination “purelv technical,” sinee
the department docs not mtend to go
imto competition with private mdustry.

In addition, Defonse smd, the provi-

sion 15 a definite hability in that it
requires an  explanation  to  Congress
from time to time and there is no good
operational explanation as to why 1t
serves any useful govemment purpose.”
AIA and EIA urged retention of what
thev called “this safeguard against com-
petition from the government.”
e Fliminate provisions under which
prime contractors mav now obtain time
extensions and price increases due to
difficulties in negotiating government-
required patent provisions with subcon-
tractors.

Defense Department stated that the
procurement  personnel of the three
militarv departments were in complete
agreement that these provisions had led
contractors to request such price and
performance relief “without just cause
or adequate cffort.”

ATA and EIA called for a less drastic
solution, “To preclude all legitimate
requests  for  dehivery  extensions  and
price increases becanse of the misbe-
havior of a few scems to be a very
radical and unwarranted solution of the
problem,” EIA declared.

FIA called the generalitv of Defense

Department’s eriticism of industry *par-
ticularly disturbing,” and said that the
association “cannat behieve that any sub-
stantial number of contractors were
abusing their contmact nghts. .

New Altitude Record
Is Claimed for F4H

Ny claimed a new world's record
for horizontal Aight at sustained altitude
Dee. 3 when a F4H Phantom 2 et
fighter flew 1,400 mph. at 66,445.5 ft.
Cdr, George W, Ellis flew the aireraft
over the Califormia desert near Fdwards
AFB.

The elaim has been filed through the
National Aeronauntic Assn, with  the
I'ederation Acronautique Interna tionale
m Pans, the international govermning
bodv for aviation records. FAI rules for
such altitude records require the aircraft
to leave the 15 to 25 km. course flving
at least as fast and as high as when it
entered the course. A record of 55.-
300.95 ft. was claimed Nov, 12, 1961.
by Jacqueline Cochran—hrst pilot to
claim a record m this new category,

Navv has also claimed a Sikorsky
11SS-2  anti-submarine helicopter set
three closed-circuit world speed records
on a course along the shore of Long
[sland Sound between  Milford  and
Westhrook, Conn. The claims are:

e Closed 100-km. course—182.8 mph.
Fixisting record of 174.897 mph, was
also set by an 118§-2 in May, 1961,

e Closed 500-km. course—179.5 mph.
Record of 148.449 mph. held by a Bell
HU-1 was sct in July, 1960.

e Closed 1,000-km. course—175.3 mph.
Existing record was set bv a Sikorsky
H-34 1 Julv, 1956,
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USAF Studies Army’s Space Capabilities

By George C. Wilson

Washington—New military space al-
liance may emerge from an all-day meet-
ing in Huntsville, Ala., this week when
the Army briefs top Air Force ofhcials
on what it could do in space if the serv-
ices were given a bigger role to play.

Current plans for the Dec. 14 meet-
ing do not include the Navy. Air Force
officials slated to attend the meeting
include Gen. B. A. Schnever, com-
mander of the Air Force Systems Com-
mand, which handles most of the space
research and development done by the
militarv. Gen. Schnever has been argu-
ing for a much larger military space
program and mayv decide to combine

efforts with the Army.
Other Air Force officials scheduled to

attend include Lt. Gen. Howell M.
Estes, Svstems Command deputy for
acrospace systems, and Maj. Gen.
Osmond J. Ritland, commander of
AFSC’s Space Systems Division (AW
Sept. 25, p. 89). An Army spokesman
said Gen, Estes asked for the briehng.

Maj. Gen. August Schomburg, head
of the Ammy Ordnance Missile Com-
mand, will be chairman of the meet-
ing. He aroused USAF interest 1n
the Army's capabilities during the re-
cent Air Force Scientiic Advisory
Board meeting by listing his service’s
actual and potential accomplishments
in space (AW Dec. 4, p. 25).

At that same meeting, Gen. Schom-
burg distributed a 202-page report en-
titled “U.S. Armyv Capabilities in the
Space Age.” The report was authorized
by former Armyv Chief of Staff Maxwell
Tavlor and completed in June, 1959,
Maj. Gen. John B. Medaris who has
since retired as AOMC commander,
Wernher von Braun and Dr, Ernst
Stuhlinger directed the report's prepa-
ration.

Although the report is more than two
vears old, it will serve as the foundation
for the Army's presentation to the Air
Force. The report was written when
the Army still had its missile develop-
ment team, headed by von Braun, and
Jet Propulsion Laboratory. Both are
now under the National Aecronautics
and Space Administration. Even so,
Army officials consider many of the re-
port’s conclusions still valid and will
repeat them at the bniefing.

The report is not secret but has never
been released to the public. Its intro-
ductory chapter asks for recognition and
utilization of Army space capabilities
in these terms: “The magnitude of our
dual dependence on technology for both
military and peaceful purposes demands
cconomy in the expenditure of our
national effort. To effect that economy,

national space programs must take ad-
vantage of all available resources, par-
ticularly those which have demon-
strated their capability and which offer
even greater potential.”

After listing the space accomplish-
ments of the Army's technical services
—chemical, engineer, medical, ordnance,
quartermaster, signal and transportation
corps—the report concludes that those
services should be used in the U, S,
space program. Leaders in each of those
services will update the accomplish-
ments at the upcoming mecting.

Here are the major arguments con-
tained in the report and expected to be
repeated at Huntsville:

e Chemical Corps, because of its ex-
perience, “‘can provide the answers to
many problems which will arise as man
reaches into space,” specificallv in such
ficlds as measuring beta and gamma
ravs and analyzing the physical and
chemical properties of planetary sur-
faces. The corps also cited its work in
determining the effects of nuclear weap-
ons.

e Engineer Corps’ “existing facilities
and body of trained engineers and sci-
entists are capable of handling many
space projects in-house or by contract
and are also capable of expanding to
meet more complex requirements.” The
report said the Army Map Service
which is now mapping the moon, could
also map the planets. The Engineer
Corps also has had considerable experi-
ence in developing compact nuclear
reactors.

e “Army Medical Service i::-:Ft:rit:nec
and capabilitv in problems of closed
space, such as submarines, in accelera-
tion and deceleration, and in variations
in atmospheric pressure and composi-
tion, have been small compared to that
of the medical services of the Navy and
the Air Force. On the other hand, Army
experience and capability in the field of
infectious discase, environmental stress,

Zeus Third Stage Tested

The “jet-head” solid propellant third
stage of Army-Western Electric-Doung-
las Nike Zeus anti-ICBM has been flight-
tested for the first time at White Sands
Missile Range, N. M. Army called the
three-stage test a success. Test objectives I

were limited by the size of the White
Sands range. Full range tests including
jet-head operation (AW Nov. 27, p. 29)
are scheduled soon at Pt. Mugu, Calif.,
with the support of the Pacific Missile
Range. The jet-head motor fires through
nozzles in fin trailing edges to provide
final stage propulsion and jet reaction
control power at high altitudes.
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nutrition, metabolism, physiology and
psvchology have been exceedingly exten-
sive, Much of this broad expenence
and capability is directly related to so-
lution of space problems. . . . The Army
Medical Service is prepared to provide
the required medical service, in terms
of research to meet problems now
known and those as vet not identified
with space travel and operations, It 1s
concluded that the Army Medical Serv-
ice can contribute significantly to solu-
tion of the biomedical aspects of space
exploration.”

® Ordnance Corps projects in the mis-
sile and space field “have demonstrated
Ordnance’s immediate, reliable response
to the urgent demands of national space
programs.” The report cited the corps’
success with the Corporal, Nike Ajax,
Nike Hercules, Honest John, Little
John, Redstone and Jupiter missiles; Fx-
plorer satellites, and the Saturm and
Juno 2 programs. “Ordnance’s in-
tegrated research, development, produc-
tion and support activities give 1ts man-
agerial elements an unrivaled skill m
technical judgment. This is the unique
and proven skill of ordnance,” the re-
port said. The Army Ordnance Missile
Command would like to conduct re-
search in such areas as terminal guid-
ance and control; anti-satellite defense,
including a defensive satellite; 1ono-
sphere investigation; “a comprehensive
program to cover all aspects of ballistic
missile defense,” and an investigation
of advanced solid propellants.

e “Quartermaster is conhdent
that through food, clothing, personal
equipment and supply procedures it can
continue to maintain man’s operational
efhiciency unimpaired wherever it proves
feasible to send him in space.”” The
report said the corps could develop algal
and hydroponic systems for food pro-
duction and oxygen regeneration.

e “Signal Corps has the capability and
the facilities to plan, design, deve'Inp_
purchase, manufacture, install, maintain
and operate communications systems
of any degree of complication and ex-
tent, and to perform the necessary re-
search support.”

e “Transportation Corps, with 1its un-
equalled ability in cargo and personnel
movement and control, with its pioneer-
ing in special operations in extreme en-
vironments, and with its umique capa-
bility in research and development of
off-road vehicles for use in these en-
vironments, is admirably suited to assist
the national space program. Transpor-
tation Corps participation would bene-
fit the nation in this effort, as it is the
only military agency in the Department
of Defense which is exclusively oriented
to transportation problems.”
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Army Plans Hummingbird Tests in 1962

Augmented ejector-type turbojet pro-
pulsion system, aimed at providing max-
imum simplicity for ease of operation
and maintenance in the feld, character-
izes the Model 330 Hummingbird
vertical takeoff and landing vehicles.

Lockheed-Marietta 1s buwldimg the
vehicles for evaluation by the U. §
Armyv in 1962 {A‘E.V Oct. 16, p. 88).

Dual-purpose pair of Pratt & Whit-
nev J'T12-A3 turbojet powerplants also
provide conventional propulsion, follow-
ing transition from takeoff, with high-
speed capability estimated as having a
potential of well over Mach 0.68,

Initially, two experimental research
aircraft, identical in external and aero-
dynamic configuration to the proposed
npeml:mnal Army survelllance sensory
equipment platforms, will be flight

tested. Based on a Lockheed-Marnetta
master planning schedule, the frst test
vehicle would take nine months from
go-ahead to rollout, the second would
follow appm:ﬂmﬂt{.h two months htLr
One plan shows these occurring
March and Mav, 1962, r-::'spmtnﬂly
with hrst  flight, fnﬁuwing extensive
ground trials, possible in June. Fhlight
test period could be concluded in early
September, 1962, the compamrv esti-
mated.

Lockheed-Marietta’s Hummingbird
seats two, side-by-side, with ejection
seats permitting escape at speeds of up
to 450 kt. Engineering test data and
other equipment would be located in
nose and rear compartments.

The P&W JTI12s are located over
cach wing root, with the main ejector

8 O

|
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ARMY-LOCKHEED Hummingbird VTOL aircraft is powered by two Pratt & Whitney
JT12-A3 turbojets (3,000 1b. thrust). Ejector ducts for vertical lift are in upper portion
of fuselage center and are covered by fairings shown in open (VTOL) position below.
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ducts for vertical takeoff and landing
located in the upper portion of the cen-
ter fuselage. The ejector thrust line is
directed rearward at an angle of 12 deg.
from the fuselage vertical reference line.
This angling 1s planned to provide a
minimum time for flight transition.

Total fuel capacity of approximately
260 gal. is in the mid fuselage under the
main e¢jector ducts and between the
ejector mixing sections.

Propulsion system basically consists
of diverter valves to direct the exhaust
gases aft for conventional flight, or into
the main ejector ducts for the VTOL
condition. The main ejector ducts run
fore and aft on the airplane center line,
feeding a series of transverse ducts
which direct the gases down into ¢jector
mixing sections for vertical thrust, With
cach engine supplving altermate banks
of nozzles, there would be no tendency
for the airplane to pitch or roll if the
turbojets should operate at asvinmet-
rical power levels, or even if there should
be failure of a powerplant, Lockheed
said.

Control of the aircraft during VTOL
flight is provided by reaction jets. En-
gine compressor bleed air supplhies thrust
to roll control nozzles at each wing tip,
engine exhaust gas bleed-off is directed
to nozzles at the nose and aft end of the
atrcraft, vaw control is handled bv rota-
tion of aerodynamic vanes in the pitch
nozzles.

In operation, the sequence bricfly
would be as follows:

e For takeoff, the two-position nose
landing gear 1s extended hvdraulicallv to
incline the Hummingbird 12 deg.. thus
positioning the rearward- mc*hnf.:{i thrust
component directly downward. After
takeoff, the nose is tilted downward to
prm':d-: horizontal thrust from the
ejectors. At a forward flight speed of
approximately 80 kt., one of the JT12s
is shifted to forward thrust and the air-
plane is nosed upward to a point where
wing lift is approximatelv half the air-
plane’s weight. Acccleration 15 con-
tinued until the wing is sustaining the
aircraft's entire weight. Thrust of the
other engine is then directed full aft
for maximum forward thrust, or that
powerplant is shut down for economical
cruise. The ejector doors are closed,
making the transition complete.
e IF'or landing, both engines are brought
to idle power and thrust is shifted down-
ward. As the forward speed of the air-
craft decreases, power 15 increased to
maintain altitude.

In considering the problem of ground
blast effects of the downward ejecting
VTOL propulsion system, Lockheed en-
gineers said that the mixing of secondary
air with the primary exhaust gases and
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Hummingbird 330
Dimensions
Wingspan .....cevesvnss 25 ft. B in,
I Wingared ... .coccvniiina 104 sq. ft.
Horizontal tail span........ 10 ft. 10 in.
Overalllength ............ 32 ft. 8 .
Weight Summary
WHIE Ciciiiiivivisnreria 401 1b.
Empennage .........cco00000s 187 1b.
FRREHOR ., . v obnbmonsbint b aaad 1,065 1b.
LT R ——— 310 1b.
B T —— WO 272 1b.
Propulfiin . .:.c.omesrmsasss 1,604 1b.
Instruments ..................06% lb.
| Comtrols ........coouvivinns, 333 1h.
Eleobrival oo b ides v 527 1b.
B, TR P 80 Ib.
Fumishings .......co000000.. 151 Ib. I
Weight emphy . .ocovvnvnrans 4,995 Ib.
Crew . " Rr—— . | 1 | g
Flight h:it equ:pmcnt ......... 300 Ib,
Trapped fuel and oil.......... 30 1h.
Equipped weight empty. ...... 5,525 1b.
| e L e 1,675 1h.
Grossweight . ......co00000. 7.200 1b.
* Crew weight is based on carrying one
pilot plus the 300 1b. of flight test equip-
ment. Operational crew would consist of
two men.

the configuration of the outlets
markedly reduces exhaust velocities and
also noise levels, Jet temperatures arc
lowered from approximately 1,200F to
S00F and exhaust velocities are lessened
similarly, A test nig has been hovered
over various tvpes of surfaces without
apparent damage to them. Noise levels
are down 12-15 db. from the levels of
conventional pure jet engines, Lockheed
adds.

As regards ground cushion cffects
of the downward thrust component,
Lockheed estimates the Hummingbird
will expenience this cHtect starting at
approximately 20 ft. off the surface,

Hummingbird is designed for a cruise
speed of Mach 0.53, with design dive
speed selected as Mach 0.68. The air-
plane i1s expected to have capabilitics
well over the dive limit speed.

Sea Level Climb

Sea level rate of climb at the maxi-
mum vertical takeoff gross weight of
7,200 1b. is close to 4,000 fpm. on one
engine, according to Lockheed, and is
cstimated at approximately 12,000 fpm.
on both engines.

Estimated data on radius and range
at sea level cruise speeds, depends upon
the amount of test equipment carried,
A warm-up and takeoff fuel allowance
of 1.5 min. at military power and a re-
serve allowance of 10% of initial fuel
load is considered. Based on these data
and a thrust-to-weight ratio of 1,05 at
vertical takeoff on a sea-level standard

|  Bullpup B Test Set

| LR-58-RM-4 packaged engine is the first

dav condition, with no allowance for
hover time, the range capability is given
as 290 naut. mi. at sea level, carrying
300 1b. of test equipment. A cor-
responding radius would be 145 mi,,
considering no mid-point landing. Lock-
heed estimates that at 15,000 ft. cruise
altitude, a ferry range of 520 naut. m.
can be achieved with 125 1b. of test

cquipment aboard,

Conventional Takeoff

Utilizing conventional takeoff tech-
niques, the Hummingbird will clear a
50-ft. obstacle in 2,070 ft., with take-
off roll of 1,530 ft.. Lockheed-Marietta
estimates, For conventional landing,
with hoth engines at idle power, flaps
down, and at a weight of 5,500 lb., the
total distance required to clear a 50-ft.
obstacle would be 3,250 ft., with re-
quired ground roll taking 2,120 ft.

Initial research program on the Hum-
minghird project included wind tunncl
maodels and a flving test ng. Wind tun-
nel testing was done with an 18% scale
model of the aircraft in the University
of Marvland's low-speed facilitv in 1959,
The tests generally confirmed calcu-
lated characteristics, although the tun-
nel dictated a change to a T-tail.

Ejector Trials

Hummingbird test ng was con-
structed following small-scale ejector
trials. This rig was at first powered by
two 1,000-1b, thrust Fairchild J44 turbo-
jets and was capable of lifting more
than 2,600 1b. Pitch and roll control
nozzles had to be supplied with com-
pressed air through hoses. since the

First flight demonstration of Nawvy's
Martin Bullpup B is scheduled to be con-
ducted from Pt. Mugu, Calif., this
month, using a Douglas A4D as the
launcher, in qualification tests expected
to be completed before the end of the
year.

Bullpup B powerplant is Thiokol
Chemical Corp.’s Reaction Motors Divi-
sion YLR62-RM-2 packaged liquid-pro-
pellant engine wsing mixed amine fuels
and inhibited red fuming nitric acid, and
developing approximately three times the
thrust and total specific impulse of the
Bullpup A packaged engine.

Production of the YLR62-RM-2 en-

1962.

According to a Navy spokesman, the
Bullpup A powered by Reaction Motor's

gine tentatively is targeted for spring, |

missile released for tactical use fully meet-

| ing storage and operational temperature

requirements of military standard 210A,

I Bullpup B’s YLR62-RM-2 engine is ex-

pected to meet the same requirements.
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J44s were not designed to provide com-
pressor bleed air, which would be used
for this purpose.

Conventional stick and rudder pedals
were used for operating the reaction
controls and an autopilot was installed
to augment roll and pitch stability.
Once test pilots learned to fly the nig,
the autopilot was unnecessary.

Later in the test rig program, Conti-
nental J69 turbojets were htted to
demonstrate the feasibility of the com-
plete svstem and this rig Was Success-
fullv operated for a period of more than
bwo vears.

Snecma to Develop

Version of JTF-10

Paris—French  state-owned  engine
company, Snecma, is undertaking a de-
velopment program for the Pratt &
Whitney JTF-10 turbofan engine for
eventual use in three French aircraft.

Snecma, in which Pratt & \Whitney
division of United Aircraft Corp. has
roughly 10% stock interest, plans to
develop an afterburning unit for the
JTF-10. This will increase the engine’s
present takeoff thrust of roughly 10,000
1b. to 18,000 1b. Snecma will designate
the modified engine the TF-106.

Main French interest in the TF-106
project centers on its VTOL hghter
project, the Dassault Mirage I11-V Bal-
zac (ANV Nov. 20, p. 23). Fust Balzac
prototvpe is scheduled to fly next June.
The aircraft is France's main entry in
NATO's VTOL hghter competition.
The French Air Ministry also is inter-
ested m Balzac as a possible national
production program.

The initial Balzac prototype, smaller
in size than the projected production
model, will be powered by eight Rolls-
Royee RB.108 vertical lift turbojets and
one Bristol Orpheus turbojet for fr:-rw ard
flight. A larger produchion version re-
portedly will be powered by RB.162
vertical lift turbojets plus the after-
burning Pratt & Whitney JTF-10.

A sccond French project design cen-
tered on the JTF-10 is Dassault’s entrv
in NATO's V/STOL light transport
competition. Dassault transport would
use two JTF-10s, without afterburning,
for forward flight. The plan here is that
the light tmnspnrt scheduled to carry
out cargo support missions for the
VTOL fighter, should be powered by
the same engines as the fighter.

A third possible T"r::nr:h use for the
afterbuming JTF-10 is in Dassault’s
Mirage IV twin-jct bomber. Fifty Mir-
age IV bombers are on order for the
French air force and by installing JTF-
10s in place of the aircraft's Snf:r:m;l
afterburning Atar 9s, which each deliver
about 13,500 1b. thrust, the French
think they would get a a substantial in-
crease in performance, notably in range.



Study Urges Less Reliance on Computers

By Philip J. Klass

Washington—Important changes in

concepts and procedures used to de-

velop semi-antomatic command  and
control svstems have been recom-
mended to the Defense Department
by an Institute for Defense Analvsis
(IDA) task force. ;

The group studied the problem for
four months at the request of the i
rector of Defense Rescarch & Engi-
neenng,

The report by the nine-man task
force, headed by Marlin G. Kroger, s1g-
zests that too much emphasis has been
placed on computers and hardware and
too little on analvsis of the command
functions which the svstem is to auto-
mate and on the role of military per-
somnel in the svstem, -

“Analvzing and understanding  the
mformation needs of a command, and
developing an  appropriate  svstem
erowth pattern, are much more impor-
tant to the carlv and continuing suc-
cess of an antomated command infor-
mation svstem than are such matters
as the choice of a particular compu-
ter,” the report smd.

The personnel of a military com-
mand who will use the system are o
vital element and should be intimatels
mvolved in the design and develop-
ment of the computer-aided command
information processing system  which
they subsequently will operate, the task
force saud.

[f responsibility for controlling sys

tem evolution is delegated to an agency
outside the command, “there is danger
that the command will depend on auto-
mated decsion aids without realizing
the extent to which human judgment
of operational parameters has  been
built into such aids by the outside de-
veloper,” the report warned,

Additionally, an outside development
agency lacks mtimate understanding of
the command itself, its functions and
problems, which themselves mav be
undergoing continuous rapid change or
evolution,

However, this will require a sharp
mcrease in the technical capability of
personnel in operational commands to
provide the direction and guidance re-
quired in system development, the task
force warned. This capability must be
acquired within  the command line.
Those outside the command line with
this technical competence must have
a “close, two-wav working relationship
with the command at all levels, par
ticularly at the top.,” the report said.

The recent Air Force decision that
Svstems Command's Electronic Svstems
Division would assume increased system
cngineenng and management responsi-
bility on the new Norad Combat Con-
trol Center (425-L), and future such
svstems, indicates that the Air Force
already had recognized the need for
some of the changes recommended in
the IDA report. User commands have
had representatives m the USAF Sys-
tem Project Offices, but ofhecials pri-
vately concede that imcreased user com-
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DSN-3 Drone Undefgneélﬂnnned Flight Tests

First photograph of the Gyrodyne DSN-3 anti-submarine warfare drone helicopter shows
the vehicle undergoing manned flight test. Airframe is modified to accommodate pilot, The
DDSN-3, powered by a Boeing T50-BO-4 turbine engine rated at 270 shp., will carry two
homing torpedoes between skids and will operate from destrovers.
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mand participation is needed in the
development stages.

The primary limiting factor in the
application of automation to commani
svstems 1s not hardware but “software”
—the state of the art in problem formu-
lation, analysis, modeling and  com-
mand languages, the IDA group con-
cluded. Currentlv available computers.
which can provide up to 500,000 opera-
tions per second and 500,000 words of
high-speed storage, are adequate for
command svstem applications,

The report said there is a lack of
coordination between individual serv-
ice automation efforts, and often he-
tween the services and the unified and
specified commands, which results in
technical and functional incompatibili-
ties between their command svstems.
The task force recommended that im-
proved means for coordinating such svs-
tems be established within the Defense
Department to improve compatibility,

Standardization Needed

Although there i1s need for stand-
arcization of computer hardware and
language, the IDA task force cautioned
against attempts to standardize com-
mand and control svstem configura-
tions because of the “striking differ-
cnees between commands.”

The report urged the adoption of a
family of standard modular, general-pur-
pose machines which can be assembled
mto a wide range of svstems. These
should be developed and improved as
the state of the art advances and made
available for off-the-shelf procurement.

“Only recentlv has it become appar-
cnt that problems in inter-svstem and
intra-systemm  compatibility are mainly
problems of language,” the task force
said. The particular language and ter-
minology used by a command have de-
veloped through the vears for its par-
ticular tvpe of operations, and usually
differs from that of another command.
This has often resulted in failures of
lizison between commands.

The introduction of computers has
aggravated this problem, particularly
it two or more commands share the
same command and control system. A
computer can be programed to under-
stand a language only if it can be defined
precisely and clearly.

At present there are three different
computer programing languages in use;
Jovial, devised by System Development
Corp., is planned for use in most Air
Force svstems, in the Navy Spasur
(space surveillance) and the Defense

ter (DODDAC): Nelliac, devised by
Naval Electronics Laboratorv, which
will be used in the Navy Tactical Data
System and several Armv svstems, and
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Kiwi Reactor Tests

Kiwi-B 1-A test reactor of NASA-AEC
nuclear rocket Project Rover will resume
program tests soon if a complete system
check reveals no reactor damage due to
a hydrogen explosion in its portable
shelter on Nov, 7.

Project scientists at the AEC Nevada
test site have decided not to make a
complete internal check of the reactor
because disassembly of it would delay the
| test program too long. No damage to the
main part of the reactor is visible.
Auxiliary pipes and instruments destroved
by the blast are now being restored.

The explosion occurred a few hours
before a scheduled power run when a
leaky valve allowed hydrogen to surge
through the reactor and accumulate
under the roof of the shed where it ig-
nited. Nine persons were injured, none
seriously. No radioactivity was reported.
AEC ofhcials say equipment checks and
procedures are being reviewed to prevent
a recurrence of the accident.

the CL-2, devised by Technical Opera-
tions, Inc., for use in Air Force Project
Omega.

To permit interchange of information
between all such svstems, and to achieve
a single standard for the future, the IDA
task force recommended developing a
new command program language which
would be a blending of the three.

The IDA task force also called for a
new philosophy of system development
and operational use which 15 more evo-
lutionary than in the past. Instead of
suddenly introducing a large, complex
automated command svstem into a user
command in a single operation, the sys-
tem should be designed to permit
implementation in well-planned casv
stages.

Early in the program the user com-
mand should be given some limited
computer capabilitv which automates
one phase of its command functions,
cnabling it to gain experience with the
new hardware and techniques. Then
additional functions can be automated
i time-sequence steps.

The task force recommends that fund-
ing and procurement practices should
recognize that an evolutionary program
of this sort has no operational cut-over
datec when the system development
stops and it becomes fully operational.
At each stage in system growth, 1t
should either have unused capacity or
the ability to be quickly expanded for
added duties,

The task force cautioned against
adopting automation for its own sake,
“At every stage of evolution, the value of
improvement  through  auntomation
should outweigh the penalties paid for
the use of the equipment.” the report
said.

Much greater attention should be
given to the operational capability of
automated command systems in the
event that portions of the system are
destroved or damaged in an inital
enemy attack, the task force warns.

Where formerly there has been con-
siderable emphasis on centralized com-
mand and control systems—and these
often are desirable prior to an attack—
the system must be designed to permit
decentralized control by local com-
manders in the event communication
links are destroyed, the task force said.

The report also said that automated
systems must be designed to provide
ereater capability for exercising the sys-
tem and the command with realistic
war games. Systems should have built-in
means for self-evaluation of the results
of the exercise and for appraising the
value of design changes in the system.
Such capability also should include pro-
visions for introducing failures and per-
formance degradation m the system, to
simulate after-attack operating condi-
tioms.

Navy Plans Increase
In Micro-Electronics

Washington—Sharp  mcrease
Navy's micro-electronics research and
development effort has been recom-
mended by its Pancl on Micro-Elec-
tronics, representing all of the Navv's
major bureaus and agencies.

The panel recommended that primary
cmphasis be placed on thin-ilm tech-
niques, particularlv those which show
promisec of producing active (amplify-
ing) elements. The broad-ranging pro-
gram, encompassing research. develop-
ment and application, is estimated to
cost approximately 57.5 million if ap-
proved. This is several times the amount
the Navy is now spending in the micro-
clectronics held.

The planned program is the result
ot two years study by the panel of the
variety of micro-electronic and molec-
tronic approaches now under mvestiga-
tion, with Air Force, Army and private
industry funding. The study indicated
that the Navy could make most effec-
tive use of its limited funds by support-
ing work in the new thin-Alm tech-
niques area.

In selecting promising thin-film and
micro-¢lectronics research programs to
support, Navy is expected to prefer
those for which industry itself is willing
to provide partial funding, according to
Richard E. Wiley, Office of Naval Re-
search. Wilev is executive secretary of
the Navy panel, which is headed bv
Dr. Arnold Shostak, director of ONR's
electronics branch. Panel members have
visited Armyv Signal Corps Laboratories
and USATF’s Aeronautical Systems Di-
vision to determine which areas already

AVIATION WEEK and SPACE TECHNOLOGY, December 11, 1961

are receiving government tunding. to
avoid overlap in the Navy effort.

The program includes studies of all
types of Navy equipment to determine
where the new techniques might find
the greatest payoff, Wiley said.

Another aspect of the proposed pro-

ram would seck to develop standards
or micro-electronic circuitry. For ex-
ample, a preliminary standard recently
prepared suggests that unrepairable
modular assemblies should not exceed
$200 in production quantities, and a
figure closer to $25 is preferable. Mod-
ules would be designed to operate from
standard voltages (14, 3, 6, 12 and
25 v.), and dimensions would be stand-
ardized in multiples of 0.2 in., with 0.4
in. as the minimum dimension.

Army Cites Shortages
Of Support Equipment

St. Louis—Ground support equip-
ment shortages and delivery delays are
the prime problems hampering Army’s
cffort to phase in new or modified air-
craft as combat-ready weapon systems,
ranking Transportation Materiel Com-
mand officers charged here last week.

Development of necessary  ground
support equipment typically does not
start until new aircraft are accepted and
delivered to field units that will use
them, officers said at Transportation
Materiel Command's Army-industry avi-
ation logistic symposium. As a remedy,
thev urged that the building of an air-
craft to Army specifications begin con-
currently with the design and develop-
ment of ground support cquipment
needed to sustain it in the held.

Because Grumman did not design the
AO-1 Mohawk observation aircraft
around existing ground support equip-
ment, Bert C. Stein of TMC's directo-
rate of engineering said, field units must
try to keep the plane operational with
inadequate equipment, The AO-1's
mission and function have been jeopar-
dized as a result, Stein said.

Dry air compressors, oxygen servicing
trailers and extermal auxiliary power
units, Stein said, are specific examples
of what the AO-1 lacks in the wav of

ground support equipment.
Grumman and other manufacturers

representatives at the symposium coun-
tered with these points:

e Army’s failure to define what ground
support equipment it wants for a spe-
cific aircraft is responsible for such
shortages.

e No single source is available to tell
suppliers what ground support equip-
ment Army already stocks in its inven-
tory and duplication is the result.

¢ Army indecisiveness in approving
manufacturers’ requests to design special
tools to support their products com-
pounds the problem.
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Renegotiation Board Case Backlog
Eliminated by Shitt in Procedure

Washington—Renegotiation Board for
the first time in its history is abreast of
its work load rather than burdened with
a backlog of pending cases, according
to Chairman Lawrence E. Hartwig.

This will stand the board in good
stead when Congress next vear considers
legislation to extend the Renegotiation
Act beyond its June 30, 1962, expira-
tion date. The board has long heen
criticized for delav in disposing of pend-
INg cases.

Under the law, contractors who in
one fiscal year received contracts of 51
million or more from certain govern-
ment agencies must fle fnancial state-
ments by the first day of the Afth month
after the close of the contractors’ fiscal
vear. These agencies are the Atomic
Energy Commission, Defense Depart-
ment and military  services, Federal
Maritime Board, General Services Ad-
ministration, Maritime Administration
and NASA.

The Rencgotiation Board has one
vear after the statements are hled to
start negotiations to recover what it
considers excess profits made on the
contract. Once the negotiations are
started, the board has two vears to com-
plete them.

When the Renegotiation Act was last
extended by Congress, Chairman Carl
Vinson (D.-Ga.) of the House Armed
Services Committee was prominent
among those decrving this time lag.
He said it would be benehicial h:l
tighten up the time so that both the

covernment and contractor wounld ex-
perience a shorter period of uncertainty.

Hartwig, who became chairman of
the Renegotiation Board Apr. 13, told
Aviation WEEk the backlog was wiped
out primarilv by screening contractors’
financial statements more thoroughly at
headquarters  instead of sending the
cases to the regional offices for dis
sition. He estimated that 70%
financial statements under present pro-
cedures are screened out at headquarters
and the contractor notified that the
board decided profits were not excessive,

The active cases pending decision de-
clined from 1,112 at the end of 1960
to 865 by the end of May, 1961, In
the six months since May, Hartwig
said the board has wiped out all but a
few of the long pending cases.

Although the Renegotiation Act ex-
pires next June, it 15 all but certain
Congress will extend it, The original
legislation establishing the independent
Renegotiation Board became law Mar,
23, 1951, and has been extended ever
since—most recently July 13, 1959
There will be attempts to amend it.
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One possibility is an amendment grant-
ing immunity from renegotiation to
some types of incentive contracts.

The Kennedv Administration is try-

ing to broaden the use of incentive tvpe
contracts (AW Nov. 20, p. 26). De-
fense Department leaders want to wnte
contracts that reward superior perform-
ance by contractors and penalize in-
ferior work., But thev are concerned
such rewards mav be considered excess
profits by the Renegotiation Board and
he taken away from the contractor.

The newly created Logisties Manage-
ment Institute (AW Dec. 4, p. 30) is
among those groups pondering how to
resolve this possible conflict. It appears
Defense leaders will try to reach an
understanding with the board rather
than try to specify immunity in the
Renegotiation Act.  Such an arrange-
ment would be easier to achieve. Also,
many procurement ofhcials look upon
the renegotiation process as a chance to
correct mistakes made when the con-
tract was signed.

Rep. Vinson will Aght any major re-
vision of the Renegotiation Act. Be-
cause of his expert knowledge of the
entire  defense contracting held, the
congressman’s views carry considerable

weight.

29 Firms Asked to Bid for Rift

Washington—Twentyv-nine companies
have been mvited to participate in a
preliminary competition to design and
develop a nuclear engine rocket stage
which could grow mto a $200 mullion
contract calling for production of 30 to
40 vehicles,

The stage is called Rift, for Reactor
m-flight test, and will be powered by
the Nerva nuclear engine being devel-
oped by an Aerojet-Westinghouse team
(AW ]unc 12, p. 52). Rift will be test
flown in five to six years as the second
stage of a Saturn C-1 vehicle,

In an unexpected move, the National
Aeronautics and Space Administration
will require fabrication and asm:mhh of
the Rl?t stage at the agency’s Michoud
Operations plant near New  Orleans.
NASA had previously indicated that
Michoud work would be limited to Sa-
turn and Nova first stages.

Decision to build Rift there means
that the plant will be occupied by three
different prime contractors and a house-
keeping contractor. Chrysler Corp. has
been awarded the Saturn S-1 contract
(AW Nov. 27, p. 22), and the agency
cxpects to award the S-1B and house-
keeping contracts within the next few
weeks. Rift contract probably will be
awarded in March.

The Michoud plant consists of about
2 million sq. ft. of production space.

NASA last week invited contractors to
submit step one proposals for the Rift
stage, which will be due Jan. 7. Initial
proposals will define the bidders’ ex-
pericnce and capabilities. NASA will
trim the list and invite five or six firms
to make detailed proposals on cost and
technical approach based on complete
specifications to be given at the end of
the frst proposal. NASA said it i1s using
the two-phase evaluation to keep the
industry proposals cost at a minimum.

Companies invited to attend the ini-
tial conference, held Dec. 7 at Marshall
Space Flight Center, were Avco, Boeing,

Bell, Beech, Bendix, Chance Vought,
Chrvsler, Dnuglas Ford, General Dy-
namics/Astronautics, General Electric,
Goodvear, Grumman, Hughes, Lock-
heed, Martin, McDonnell, North Amer-
ican, aneapﬂhs—l Toneyw ell, Northrop,
REIH’I‘IEDH Republic, Ryan, Space Gen-
eral, Space Technology Laboratories,
Sper + Rand, Temco Electronics,
United Aircraft and Westinghouse.

Last weck, the Atomic Energy Com-
mission and NASA began negotiations
with Aetron Division of Aerojet-General
Corp. for architectural and engineering
services for the Nerva down-firing test
stand to be built at Jackass Flats, Nev.
Aetron was one of 21 companies that
submitted proposals for design of the
stand, which will cost an estimated 58
million.

The stand will have a 40-ft. square
superstructure with a neutron shield and
will handle reactors with propellant
tanks as large as 36 ft. in diameter. It
will incorporate a high-pressure steam
imjection system to simulate altitude

pressures up to 50,000 ft,
The test stands used in the Kiwi re-

actor series can accommodate only up-
ward-firing vehicles,

Indian Helicopter Bid

Paris—Indian bid for a license to build
several hundred Sud Aviation Alouette
helicopters still is in earliest phase.

Team of engineers from Sud and Tur-
bomeca, the engine manufacturer, re.
turned from India last week convinced
the Hindustan aircraft plant at Bangalore |
could produce the Alouette and the Ar-
touste turbine that powers it. The tech-
nical decision clears the way for negotia-
tions between French and Indian
governments to arrange fnancing. The
deal hinges, it is believed, on French
government willingness to grant long-
ferm credits for the project. l
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Another measure of the

competence of Liquidometer
in advanced instrumentation
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FLUID, FOAM, OR FLOATING GLOBULES...

whatever a liquid's state or attitude, whether still or
in agitation, the volume indication is the same with
the Liquidometer Matrix Liquid Quantity Gauge. A
capacitor type measuring probe — intercellular in
construction —is the heart of the system. In addition
to actuating an indicator, output can be telemetered,
used for control purposes, or fed into computers.
Potential applications: measuring liquid oxygen for
astronauts; gauging liquids in advanced rocket pro-
pulsion systems; all-attitude gauging of aircraft fuels.
Technical details in Booklet 694,

In the design and production of advanced instrumentation—electronic and electromechanical —Liquidometer offers many
widely demaonstrated capakilities, plus the talent and the willingness to pioneer, We welcome the opportunity to apply
these qualifications, and our 40 years of experience, to yourinstrumentation requirements. Write for our capabilities brochure.

THE LIQUIDOMETER corep.

DEPT T, LONG ISLAND CITY 1, NEW YORK
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Builders of America’s latest jet transports
carefully test, compare leading anti-skid systems

Final choice: Hydro-Aire’s hytrol Mark Il

Now, the Boeing 727 and Convair 990 transports will be equipped with the most
advanced anti-skid system vet built—the Ayfrol Mark Il system.

Hydro-Aire, working with General Dynamies/Convair engineers, developed and
perfected the hyirol Mark II svstem. After testing and comparing leading anti-skid
devices, Boeing also chose Hydro-Aire's advanced hytrol Mark Il system, which
incorporates many new f[eatures, consistently demonstrates the highest average
deceleration rates ever achieved on an aireraft using wheel brakes alone. Maximum
braking forces are continuously exerted, since hylrol Mark Il instantaneously adjusts
to every runway condition.

The 727 and 990 join a famous international family of 10,000 military fighters,
bombers and transports—including erery American commercial jet transport—all
depending on hytrol. Since 1948, over fifty different aireraft models have been equipped
with hylrol—designed, manufactured and backed by Hydro-Aire, the leader by far.

The advanced Mark II system is proven superior, is easily adaptable to your airplane.
(GGet all the facts now. Contact Hydro-Aire, learn how hyirol can help yvou solve your
anti-skid problem.

ENGINEERS : Interesting opportunities available. Contact Dr. J. S. Anderson, Director of Engineering.

YDROAIRE

3000 WINONA AVENUE
BURBANK, CALIFORNIA

DIVISION OF

Developers and producers of
reliable Wﬁl;l:d mmpnnanft:
suhi;ﬂums systems for

the aircraft, missile, electronics
and transportation industries.

&
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X-15 Personnel Have Big Role in Apollo

By Edward H. Kolcum

Washmgtnn—H orth American Avia-
tion’s Space and Information Systems
Division and the National Aeronautics
and Space Administration will begin
negotiations today to settle Apollo
spacecraft contract details which are ex-
pected to be made formal by Jan. 1.

Negotiations follow by 13 davs selec-
tion of North American to build two of
three modules in the three-man vehicle
and to integrate its systems (AW Dec.
4, p- 26). Company representatives dis-
cussed the negotiation agenda Dec. 4-5
with NASA Manned Spacecraft Center
officials at Langley Field, site of nego-
tiation talks. The meetings beginning
today will result in a detailled work
statement, method of operation and a
dehnition of responsibilities.

Harrison A. Storms, president of
Space and Information Syvstems Di-
vision, told Aviation WEeEk that an
Apollo group will be formed within the
division and will draw heavily on key
X-15 personnel for the management
core of the new group. The group will
be headed by John W. Paup, an elec-
tronics expert who worked for North
American and Sperrv Rand and returned
to North American several months ago.

Kev X-15 project officials already
transferred to Project Apollo include
Charles H. Feltz, tn be EElr:f engineer.
N. T. Scott, who will head the quality
assurance branch, and F. C. Hung,
M. R. Kinsler, Scott Crossfield and
Q. C. Harvey.

Storms said North American will re-
quire only limited new facilities and
few additional employes to fulfill the
contract. Production will be at Downey,
Calif., and extensive use will be made
of facilities used in X-15. B-70, F-108
and F-86 programs.

The cost-plus-fixed-fee contract will
have an initial value of about S$400
million, but NASA said a conservative

Soviet Defense Budget

Moscow—Soviet Russia said last week
that its 1962 military budget would be
13.4 billion new rubles. Last January the
1961 budget called for an outlay of
9.255 billion rubles but this was increased
to 12.4 billion rubles last July. The new |
ruble, worth about $1.10, was created
last January.

Attempts to compare U. 8. and Soviet ]
budgets can be misleading because of an
artificially set rate of exchange and dis-
guising of Soviet military expenditures in

heavy industry accounts. (See p. 26.) But
U.S. officials said that the new Soviet
budget indicates that both countries are
spending about the same for defense.

estimate will be $1 billion during the
7-8 vear contract life. North American
was low bidder in the Apollo competi-
tion, but most feel that the deciding
factor in selection of the company was
its management capability demonstrated
in the X-15 program. Bids ran from
North Anwricﬂn's low to a high in ex-
cess of $800 million, with the highest
bids submitted by companies with the
largest teams.

North American impressed NASA
with its technical ability displaved in its
bid on the Project Mercury capsule in
a competition won by MecDonnell Air-
craft Corp. in 1959. However, North
American proposed a lifting body, while
NASA preferred a ballistic shape. .’Lpnllu
will be a semi-ballistic shape.

Because the re-entry vehicle is a major
part of the contract, many in industry
felt that General Electric, a prime bid-
der, and Avco, an associate bidder with
General Dynamics/Astronautics, were
the top contenders. General Electric
and Avco lead in re-entry vehicle expen-
ence. However, Storms said North
American was in an excellent compeh-
tive position because of its X-15 re-entry
cxperience, which also provided stmng
hackgrounds in heat transfer, communi-
cations and human factors.

North American bid as a single com-
panyv, but its proposal included four
suggested top-tier subcontractors. Al
four arc major subcontractors in Project
Mercury, and arc expected to be ap-
proved by NASA. They are Collins
Radio, communications svstem; AiRe-
search Division of Garrett Corp., envi-
ronmental svstem; Minneapolis-Honey-
well, flight controller, and Radioplane
Division of Northrop Corp., recovery
system,

North American is in the process of
building its subcontracting structure,
and during the next few months plans
to consider all firms with a demon-
strated excellence in critical fields. This
does not rule out prime contractors who
lost in the major competition.

NASA retains the right to approve
all North American subcontractors, and
will manage some of the capsule work
itself through the Manned Spacecraft
Center.

The Massachusetts Institute of Tech-
nologv 1s an associate contractor, and
will work through NASA in fulfilling its
contract for the Apollo guidance svs-
tem. Still to be negotiated is whether
the winner of the competition for the
on-board propulsion package will be
an associate or a subcontractor. MIT
will develop the prototype guidance
system, which will be built under a
separate subcontract.

NASA wants to admimster the
Apollo contract the same wav it admin-
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isters the Mercury contract. As prime
contractor, North American will exer-
cise direct management supervision over

its subcontractors, and coordinate the
work of associate contractors. INASA.

which is greatly expanding its manned
space flight staffs here and in the
Manned Spacecraft Center, will providce
exccutive management for the over-all
program, integrate spacecraft and
launch vehicle, and arbitrate any differ-
ences between associate contractors.

North American will build the crew
and logistics modules, and NASA has
not decided on the method to be used
to select a contractor for the lunar land-
ing module. The ageney is leaning to-
ward a separate r:ﬂmpﬂnl'mn rather
than selecting the contractor from
among the four losing bidders in the
main competition.

Apollo bidders agree that bid specih-
cations were tight. One said the speci-
fications were among the best ever put
out by the government because thev
reflected a detailed appreciation of the
problems. He contrasted this to Mer-
curv specifications, which were consid-
ered naive because NASA was new to
spact hardware, and Mercury was ats
first major dealing with industry.

Experience in the Mercury program
resulted in Apollo specifications so de-
tailed that the real keys to the award
were thought to be the management
approach, and the capability to accom-
plish the job.

Pan American World Airwavs
Guided Missiles Range Division, under
USAF contract for range support at the
Atlantic Missile Range, has formed a
manned lunar landing program to sup-
port facilities planning, engineering and
administration. Apollo will be launched
from a site adjacent to AMR.

Depreciation Time
May Be Shortened

Washington—Aircraft industry may
be able to write off the depreciation on
its mﬂnufﬂth]rmg equipment over a
shorter period of time under new In-
ternal Revenue Service guidelines due to
be 1ssucd next spring,

Treasury Secretary Douglas  Dillon
last week said IRS would announce new
depreciation schedules for several indus-
tries including aircraft and parts manu-
facturers, and electrical machinery and
cquipment manufacturers.

Current IRS regulations consider 15
vears as reasonable useful lives for air-
craft machinery and equipment and four
or five years for small tools. The Ken-
nedv Administration already has short-
ened the allowable depreciation period
on testile equipment.
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Manned Orbit Now
Planned for Jan. 16

Washington—National ~ Aeronautics
and Space Administration will not at-
tempt a manned orbital flight until next
month because the agency feels it needs
this time to complete its preparations
for the mission.

The Mercury Atlas-6 (MA-6) flight,
piloted by Marine Lt. Col. John H.
Glenn, i1s scheduled for Jan. 16, with
a chance that it can be launched Jan. 9.

The difficult decision was made by
Project Mercurv officials, who had
hoped until Dec. 4 that the flight could
be made Dec. 28 (AW Dec. 4, p. 27).
Move to delay the mission came from
practical rather than technical consid-
erations. Demand on the ground crews
to assemble, mate, check-out and launch
the MA-6 svstem 31 days after the
MA-5 launch was considered unwise,
particularlv in view of the exceptional
precision required for quality control
and checkout of a manned system.

If the launch i1s made Jan. 9, the
NASA-General  Dynamics-McDonnell
crew will have prepared the system in
43 davs, 20 days less than the time re-
quired for anv previous Mercury Atlas
launch.

NASA and McDonnell capsule per-
sonnel are working three eight-hour
shifts at Cape Canaveral, and overtime
15 being worked when necessary by the
General Dynamics/Astronautics launch
vehicle erew. The Atlas vehicle, 109-D,
was delivered to the Cape Nov, 30 and
erected in the Complex 14 gantry serv-
ice tower Deec. 2. Vehicle preparation
was completed six days later. Initial
capsule mating was scheduled late last
week.

Early system checkouts on MA-G,
which will carry McDonnell production
capsule 13, went exceptionally well.
One NASA official said the checkout is
as smooth as any Mercury checkout to
date.

Meanwhile, Col. Glenn and his
backup, Navy Lt. Cdr. M. Scott Car-
penter, are undergoing final tramming for
the flight. This consists mainly of flv-
ing simulated three-orbit missions, and
in  familiarizing  themselves with  the
flight capsule.

Dr. Stanley White, chiet of the
Manned Spacccraft Center’'s Life Sci-
ences Division, said data obtained from
the MA-5 flight of the chimpanzec.

New Polaris Goal
Washington—Navy has increased its
long-range goal of 45 Polaris missile sub-
marines to 50. Current Defense Depart-
ment programing calls for 41 of the
nuclear-powered  subs  through Fiscal
1967, but Defense officials encouraged

Navy to request the increase.
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Enos, 1s still being analvzed. He said
last week that the chimp apparently
performed as expected.

Despite the fact that the MA-5 mus-
sion was ended after two orbits, NASA
believes the entire Mercury-Atlas sys-
tem is now ready for manned orbital
flight. Robert R. Gilruth, director of
the Manned Spacecraft Center, said no
additional unmanned or primate flights
are necessary before the Glenn mission.

Associations Urged
To Reduce Activities

Washington—Acrospace  Industries
Assn. has taken action to encourage
technical and scientific societies with
interests in the aerospace field to elim-
inate duplication of meetings and re-
lated time-consuming activities,

AlIA also recommended to its mem-
bers that participation in exhibitions in
the U.S. which are not endorsed by
AIA or formally requested by the De-
fense Department or NASA be elimi-
nated or sharply reduced.

Resolutions passed bv the AIA Board
of Governors partly reflected desires
of Defense ofhicials who want to reduce
their number of contacts with industry
and trade, professional and unofhcial
military-related associations (AW Dec.
4, p. 30).

n its statement, AIA supported the
concept of strong professionally tech-
nical and scientihic societies to stimu-
late progress by exchange of ideas. How-
ever, it noted that manv meetings,
exhibits and other functions overlap and
are costly in money and time.

AIA members were requested to
screen carefully the attendance of their
emploves at society meetings, to estab-
lish a high standard of quality for the
presentation of emploves’ technical
reports and to avoid costlv exhibition of
company products.

General Dynamics Is
Leading Contractor

Washington—General Dynamics
Corp., with prime dcfense contracts
totaling $1.92 billion, again led the De-
fense Department list of 100 prime con-
tractors for Fiscal 1961. General Dy-
namics has been the major defense
contractor in four of the last five vears.

North American Aviation, Inc., which
was fifth in Fiscal 1960, climbed to sec-
ond place in Fiscal 1961 with 51,2 bil-
lion in contracts. Lockheed Aircraft
Corp., with $1.17 billion, was third,
and Boeing Co,, with contracts totaling
S920 million, was fourth.

The 100 contractors received awards
totaling $17.3 billion, of which 23%
was for missiles and space projects, 20%
for electronics and 19% for aircraft.

News Digest

International carriers have continued

their drive for group fares despite failure
last month to reach agreement at a spe-
cial traffic conference in London. Car-
riers are meeting again today in Ber-
muda in a last-ditch attempt to reach
accord on a new low fare level on North
Atlantic routes.

Production of the 1,500-naut.-mi.

Lockheed Polaris A2 fleet ballistic mis-
sile series has started at all contractor
plants and the last of the 1,200-naut.--
mi. Al series was accepted by the Navy
last week. First stage of the AZ, built
by Acrojet-General Corp., 15 30 1.
longer than that of the Al.

British army has ordered several

thousand Vickers Vigilant anti-tank
missiles, capping a development pro-
gram that has cost about $5 million in
company funds. Order (AW Nov. 6, p.

34) precedes a U, S. Marine Corps eval-

uation schedule for next spring.

USAF Gen. Nathan F. Twining (ret.),

former chairman of the Joint Chiefs of

Staff. 15 chairman of the board of a
newly formed small business investment
corporation, the Capital Growth Corp.
of America. Dan A. Kimball, president
of Aerojet-General Corp., is vice chair-
man of the advisorv board. President
and chairman of the executive commit-
tee 15 C. Robert Mathis, senior partner
in a Washington, D, C,, law firm.

Army-Martin Marietta Pershing tac-
tical ballistic missile wall undergo en-
vironmental feld tests at Ft. Wain-
wright, Alaska; Yuma, Anz., and at
an unselected tropical site beginning
next month, It also will undergo high
and low temperature tests at Eglin
AFB, Fla. No held launchings will be
made. Pershing has had 23 successes
and three partial successes in 27 finings
from Cape Canaveral, Fla.

Target date for first flight of de Havil-
land Tridents is Dec. 21. Three Rolls-
Royee Spey turbojets have been installed
and are undergoing ground testing.

British European Airways last week
decided to appeal against a portion of
the 22 competitive routes granted to
two independent airlines by the Air
Transport Licensing Board (AW Deec.
4, p. 41). Airline has until Dec. 27 to
file its case with the Minmister of Avia-
tion.

Civil Aeronautics Board last weck
began hearing the investigation of for-
cign air carrier permits. A CAB witness
testified that Argentina, Venczuela,
Chile, New Zealand, The Philippines
and Austria had imposed capacity re-
strictions on U, 8. carriers.

AVIATION WEEK and SPACE TECHNOLOGY, December 11, 1961

AIR TRANSPORT

Airlines Fear Haste on Mach 3 Transport

Accelerated timetable causes concern; industry wants
greater voice in early planning stages of development.

By Robert H. Cook

Washington—Federal Aviation Agency's confirmation of an accelerated
timetable for development of a supersonic transport last week intensihed
airline concern that industry’s needs may be adversely affected by the gov-

ernment’s haste.

The new goals, first revealed by Aviation Week last month (AW Nov.
6, p. 40), were discussed by USAF Col. Lucian S. Rochte, Jr., chairman of
a joint FAA-Department of Defense-National Aeronautics and Space Admin-
istration supersonic transport committee,

They are the following:

* Completion of research projects and
selection of contractors by 1963,

* Prototype construction by 1964.

® [nitial flight testing by 1967.
lqﬂmﬁﬁmﬁnn and airline service by
1970.

Col. Rochte told more than 200 air-
ine, manufacturing and foreign govern-
ment representatives attending a con-
ference on possible airworthiness
standards for a supersonic transport that
attainment of the desired goals will de-
pend on further financial support from
the government as well as hoped-for
contributions from the manufacturing
industry.

“Vast technical gaps” must vet be
hlled before a Mach 3 transport can
reach the drawing board stage, Col.
Rochte said. The most important of
these will require extensive research to
aid in development of new metals and
alloys to solve the heat generation prob-
lem of supersonic flight; selection of a
new type of powerplant suitable for both
subsonic and supersonic flight; solution
of the sonic boom problem; develop-
ment of a variable-sweep wing design,
and an ultimate aircraft design with a
projected life of up to 50,000 hr. flight
time, he said.

Research Proposals

Requests for proposals for research
in these areas are being distributed to
industry now, Col. Rochte said, and an
analysis of current research in the sonic
boom area will be available by early
gpzliing of next year (AW Apr. 10, p.

Col, Rochte’s remarks, coupled with
a general discussion on airworthiness
standards, triggered strong criticism
from airline representatives and the Air
Line Pilots Assn.

Airline representatives noted that the
organizational makeup of the joint
supersonic transport committee places

all airline interests in an advisorv capa-
city only, through representatives from
United and Trans World Airlines.
They expressed concern that the entire
program might become a “runaway
government project” consummated with-
out sufficient early talks with the air-
lines.

Asked when the carriers could expect
direct participation in the program, Col.
Rochte said there is so little information
available on several major problem areas
that the airlines could not benefit from
any direct discussions with the manu-
facturers now.

“We are deeply aware that our
present role in the program is that of
a catalytic agent, at this time,” Col.
Rochte said. He explained that current
approach of the committee is a broad
one, and said it would be impaossible to
pinpoint the actual working role of
manufacturers or their representation on
the committee until initial results are
abtained from research studies.

Actual role of both the airlines and
manufacturers in the overall program
will “unfold gradually within the next
12 to 24 months,” Col. Rochte said.
To accelerate the joint committee’s
work, a new advisory group has been
formed with Gen. Orval Cook, retiring
president of Aerospace Industries Assn.,
as chairman.

Consensus of airline and manufac-
turing representatives was that  air-
worthiness standards for a supersonic
transport should not be based too closely
on military experience with supersonic
aircraft, and should not be considered
in any concrete form until actual flight
experience 15 ganed with a prototype,

AIA also cautioned against adopting
too much military thinking in any final
design or in airworthiness standards. It
said many of the joint committee’s
suggested standards appear far higher
than standards presently applied to com-
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mercial subsonic turbojet aircraft oper-
ations, which have enjoyed a high sugﬁt}f
record compared to piston engine air-
craft operations. The safety and re-
liability standards necessary in mihtary
operations differ from those of a com-
mercial operation and should not be per-
mitted to alter airline needs in any final
supersonic design, the association said.

AIA pointed out that Civil Air Regu-
lations usually have been developed
gradually on the basis of flight exper-
ence, and said that any consideration of
airworthiness standards at this time was
“premature.”

ALPA took the position that the
solution of design problems should form
the primary basis for final airworthiness
standards, and said the safety record of
subsonic turbojet transports would not
appear as favorable if training accidents,
“many of which were traced to design
problems,” were included. The union
urged that airlines be given a greater
voice in planning for a i‘iach 3 design
and that anv proposed regulations go
well bevond any consideration of air-
worthiness alone,

Moise Problem

In particular, ALPA singled out the
“noise problem,” which currently forces
turbojet pilots to execute landing and
takeoff procedures different than those
recommended in operational manuals
in order to reduce complaints of noise
over heavily populated areas.

Airlines also were split on the ques-
tion of whether a Mach 3 transport
should be designed in one or more
configurations. American favored a sin-
gle standard design, while United urged
competitive designs or a compromise
that would permit a single design to
adapt itself to the varied seating needs
of the different airlines.

Observing that there seemed to be
confusion among the airlines as to the
mtentions of the joint committee, Col.
Rochte emphasized that committee
plans will remain flexible to absorb any
new ideas as the program develops.

He reassured both the airlines and
the manufacturers that they will have
a direct voice in major phases of the
supersonic aircraft development. Final
selection of the desired engine cycle for
the aircraft probably will be made on
the basis of direct consultation between
the two groups following engine cycle
studies now being made bv General
Electric Corp. and the Pratt & Whitnev
Aircraft Division of United Aircraft
Corp. under contracts with the Air
Force, Col. Rochte said.
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HIGH-LIFT DEVICES for the Boeing 727 transport, here being tested on the 707 prototype aireraft, include triple-slotted trailing edge

flaps, leading edge flaps and slats. The 727 design has imdergone some changes as a result of data from wind tunnel studies. Included are

movement of the top engine inlet forward to a position parallel with the other two engines, straightening of the inlet cowl from an aft-

slanted position and redesign of the top leading edge of the vertical fin.

Boeing 727 Test Program to Exceed 707s

By Glenn Garrison

New York—Pre-semvice test program
for the Boeing 7217 three-engine (et
transport will cost about S30 million
of company funds and exceed the 707
serics testing in scope, company officials
sl last week.

During the two-vear test program,
two complete 727 airframes will be
tested to destruction. The static test
program will be more complete than n
previous  cases.  Previouslv, the pro-
arams involved simple proof loads with-
out destroving the airplane, but loads
m the 727 program will be carned to
the point of faillure. One purpose of
the tests will be to trace sequence
which failures occur so that design can
be improved and airlines advised of
arcas to keep under observation,

The production program  for the
short-to-medium range jet is on sched-

ule, one vear after the decision to build
it was announced, along with the nitial
orders. Current backlog is 117 aircraft,
with United and EFastern cach com-
mitted for 40 planes, American for 215
and Lufthansa for 12,

Breakeven sales level still appears to
be 200 aircraft, according to J. B. Con-
nellv, Bocing viee president and  as-
sistant general manager of the transport
division, Boeing is still a long way
from breaking even on the 707 program,
Connelly said, and the decision to build
the 727 was not taken lightlyv. Jet e
experience by manufacturers and oper-
atars has been anything but successful
financially so far, Connelly said. The
hasic 727 will sell for about $4.23 to
S4.35 mullion.
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There are some good present pros-
pects for sales in both domestic and for-
cign markets, Connelly reported. ow-
ever, financing is a problem for poten-
tial customers, and another factor 15 the
time clement, with the plane scheduled
for hrst deliveries in late 1963, There
is little urgenev to order an aircraft
which could not be delivered until at
least 1964,

Connelly smd breakeven load factor
for the 727 in all-coach configuration is
about 45% and for mixed configuration
the figure is 50%. The aircraft waill
CATTV TDto 114 PASSCIIZCTS.

Contracts totaling S122 million to
500 subcontractors and suppliers have
been let during the past vear, Connelly
said. Boeing is using its Wichita facility
for its large parts tooling program and
Seattle for its large parts fabrication.
About 50% of structural items and
75% of cquipment iteans are covered
I contracts already let.

The 727 test program 1s unique, ac-
cording to Mavnard L. Pennell, trans-
port division director of engineenng,
that 4,500 hr. of wind tunnel testing
alreadv  has been accomplished, and
there has been extensive use of the 707
protptvpe in testing high-lift  deviees
and the rear engine conhguration.

One area checked with the single
engine mounted toward the rear of the
prototvpe fusclage was possible starva-
tion of the inlet at high nose angles.
At altitudes of 35.000-40,000 ft., tests
resulted in surging of the third engine,
but to a lesser degree than the normal
four pod-mounted engines showed.

One reason for more extensive test-

mg of the 727 was the rougher treat-

ment it will get in shorter-haul opera-
tioms with more landings and takeoffs,
Pennell said.

Pennell said Boeing believes  rear-
engine mounting conhguration ideal for
a threc-engine plane, but not for a four-
engine plane. If Boeing were designing
another four-engine jet, Pennell said,
the engines probably would be mounted
m wing pods as was done with 707,
not m the rear as in the British Vickers
V.10 four-engine British jet.

The rear-engine mounting  entails
some  disadvantages, Penncll said, in-
cluding weight and balance and in some
acrodynamic areas. On the other hand,
there are acrodvnamic advantages in
other areas,

The 727, which will be landing on
relatively short runwavs, will he
cquipped with thrust reversers providing
about 50% of available thrust, com-
pared to about 35% for the 707, Pennell
said. Also, beefing up of the brakes is
planned with greater braking areas to
help alleviate the problem of multiple
landings and short runwavs, A bmaking
parachute will not be used.

Approach speed is estimated at about
110 kt. for the 727. This compares
with about 135 kt, bv the book for the
707, although in practice the approach
speeds have been considerably Ingher,
\With the 720, the comparable approach
speed was down to 122 kt., according
to Pennell.

Asvmmetrical thrust problems have
been largelv overcome with the 727
configuration, Pennell said, and its rud-
der is designed almost entirely for cross-
wind handling rather than asymmetrical
conditions.
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The 727 control svstem is less sus-
ceptible to a runaway trim condition,
Pennell said. In the 727, more emphasis
was given to the elevator control cle-
ment and less to the stabilizer than
the 707 line. If a runaway situation
should develop, he said, there 15 an
automatic feature which cuts oft power
to the stabilizer when the pilot makes
the normal corrective move of the eleva-
tor, pulling the nose up or down as
the case may be.

[dea of the improvement, Pennell
said, was to allow the crew more time
to correct a situation.

Controls Mockup

Ome facet of the test program 1s con-
struction of a flight controls mockup,
near completion, to check both integrity
of the system and also the feel of op-
erating it. This will be a full-scale opera-
tional rig.

Flight test program is scheduled to
hegin in the fall of 1962 and will utilize
four production aircraft. Certiication 15
scheduled for late 1963,

Doubts Expressed
On No-Show Fines

Washington—FPossibility that hnes as
high as $50 against airline no-shows will
meet violent objections from travelers 1s
cansing serious doubts as to the value
af the proposed plan to penalize passen-
gers who fail to use confirmed reserva-
STH AT

The plan, devised by a committee rep-
resenting the 11 trunklines, calls for a
“reservations service charge” against no-
shows of S5 or 50% of the remaining
portion of a ticket, whichever is greater,
with a maximum of 550, The commit-
tee met under a Civil Acronautics Board
order permitting airlines to discuss ways
of curtailing no-shows,

The plan allows no-show passengers
one escape from the penalty: any pas-
senger presenting written evidence that
space was canceled will not be fined.

Air travel card holders will be assessed
throngh billing procedures. Passengers
unable to pick up tickets prior to flight
time will be required to give their full
names and addresses at the time reserva-
tions are confirmed so that no-shows
mayv be billed later.

Some airline officials sense that while
many passengers are willing to accept
such inconveniences as excess baggage
charges or the austerity of some coach
services without complaint, a growing
number is openly objecting to baggage
mixups, delaved and canceled flights,
misleading flight information and other
poor service. A heavy no-show penalty,
many in this group feel, will only in-
tensifv these complaints, particularly if
fines are tmposed arhitranly without
consideration of factors that often make

Airlines.

decision,

Northeast Wins Aid: Issue Goes to Court |

Washington—Civil Aeronautics Board last week, by a split vote, granted interim
approval to Hughes Tool Co's plan to give emergency financial aid to Northeast

Immediately afterward, National and Eastern airlines petitioned the U. 5. Court
of Appeals here for a judicial review of a CAB order granting the emergency 1'[1:?1'-
ing and requested a stay of the “press release” through which the Board gave its

In the decision, the Board made it clear that its ruling would have no bearing
on whether Hughes Tool could take control of Northeast. In the summary hearing
in the case, Hughes Tool held that it would extend no financial aid to ailing North-
east unless it was allowed to take control of the airline (AW Dec. 4, p. 39).

Members Chan Gumey and Whitney Gillilland voted to refuse Northeast's
request for emergency help. CAB Vice Chairman Robert Murphy, who is partici-
pating in negotiations with the Irish on a bilateral agreement with the U.S., was
called back to the U.S. to cast the vote that broke the deadlock created by the

affirmative votes of Chairman Alan 8. Boyvd and Member G. Joseph Minetti,
As of late last week, Hughes had made no decision as to whether it would grant
the funds Northeast savs it needs to survive the rest of the year. Presumably, Hughes

the Board's brief “press release” decision,

follow swt.

lawvers were waiting for the formal CAB decision to interpret the legal intent of

Both National and Eastern have actively opposed any aid to Northeast through-
out the case, which began when Northeast told the Board it must have immediate
aid in the form of subsidy or it would be forced to file for receivership. National
warned during the hearings that it would take the case into federal courts if the
Board ruled in favor of Hughes Tool and suggested that Eastern would probably

it impossible for a passenger to cancel
a fight.

In fact, several outspoken passengers
have suggested that the airlines, in tum,
refund a portion of the fare to passen-
gers who have been inconvenienced by
unannounced flight cancellations or de-
lavs, or other mishaps that disrupt an
itinerary,

The plan, if approved by the CAB,
will become effective Mar. 1.

Mobile Lounge Order
Protested by Airlines

Washington—Scheduled airlines,
backed by a survey conducted by a pn-
vate consultant, are protesting the pur-
chase of 20 mobile lounges by the
IFederal Aviation Agency as passenger
loading vehicles at the new Dulles In-
ternational  Airport now being  con-
structed to accommodate et trafhe
here.

The lounges are 90-passenger vehicles
designed to operate between the Dulles
terminal building and parked aircraft as
a means of eliminating the finger-tvpe
concourse, thus reducing the walk for
passengers between the main terminal
building and loading gates.

The airlines have said carlier that
since the lounges are of an experimental
nature, only five, rather than 20, should
have been purchased initially. Earlier
this month, IFAA signed a S$4.6-mil-
lion contract for the 20 lounges, de-
spite  expressions by some airlines
several months ago that the operation,
based on tests conducted with a pro-
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totvpe, may not prove to be practical.

The survev, conducted by Aviation
Services Co. of Minneapolis, recom-
mended that a inger-concourse with 20
loading positions should be constructed
adjacent to the terminal building. It
urged that the number of mobile
lounges should be held to a minimum
until their use had passed the expen-
mental stage,

The report claimed that the annual
cost of operating a 25-unit mobile
lounge system would be approximately
S1.1 million, compared with the $682.-
000 annual cost {IF maintaining, operat-
ing and amortizing the finger system.
It noted that the hnger plan would ac-
commodate airhine trafhic requirements
throngh 1968 and would provide greater
flexibility and capacity during peak-
hour operations.

The report estimated that 25 mobile
units, assuming two to be out of serv-
ice for maintenance, could handle about
18 aircraft departures and four arrivals
per hour. The survey concluded that,
since a substantial investment had al-
ready been made in the development
of the lounge, the svstem should not
be dropped but should be used experi-
mentally.

A dual svstem, emploving both the
finger-concourse and the lounge umt,
wounld not fully commit the FAA to a
“system which probably is impractical
for a major portion of the present do-
mestic trafic at Washington,” the re-
port said. It suggested that the lounge
system be used for the handling of in-
ternational trafhic under a dual opera-
thion.
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Trans World Airlines is facing a de-
cision by mid-December on whether to
drop its order for 20 Sud Caravelle 10As
because of discouraging prospects for sale
of common stock as partial financing of I
the order.

TWA’s contract with Sud in Septem-

ber (AW Sept. 11, p. 41), allowed TWA
until November to investigate the com-
I mon stock market outlook and this dead-
lime was extended a month. Airline
stock prices—including TWA—have been
working downward since and TWA
| stock now is selling at approximately $12 I
a share, $6 below per share book value.
Long-term financing, probably on a
lease basis, by Sud for airframes and
General Electric for CJ805-23C turbofan
powerplants is also part of the financing
program. Delivery dates have slipped |
about 30 days as a result of the delay,
but Sud will soon be faced with decisions
on keeping the production line open.
Results of TWA's fare increase request
I (see columm two) may play a key role in
the future of the Caravelle order.

Navigators and TWA

Agree on Contract

Washington—Trans World  Airlines
signed a three-vear contract with its
navigators last weck, ending the threat
of a strike by the Transport Workers
Union over the airline’s proposed use
of Doppler navigational aid equipment.

Meanwhile, the Air Line Pilots Assn.
awaited the results of a Civil Aero-
nautics Board hearing requested by the
union on the pilot strike at Southern
Airways which began 17 months ago.

Terms of the TWA navigators’ con-
tract provide for an immediate 5%,
across-the-board pav raise for the 55
TWU members, plus a stipulation that
scheduled tests u? Doppler equipment
will not be conducted for a period of
seven months, A company decision to
resume the tests will require pilot ap-
proval and further four-month delay.

Should the tests then be resumed,
18 of the navigators would be placed
m a pool for piston aircraft operations
for the remainder of the contract life.
Balance of the navigators would be of-
fered severance pav up to $25,000, plus
5400 per month for three vears, union
said.

ALPA claimed that Southem de-
manded striking pilots forfeit senionty
rights and submit to company discipline
as a condition to being re-emploved.

CAB Examiner William Cusick ecar-
lier ruled that the union failed to prove
its case, and recommended that the
Board reject ALPA's proposal that
Southern be forced to drop its demands
under threat of losing its subsidy.
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TWA camv;ﬂje Ocder | Rule Would Let CAB

Start Route Action

Washington—Civil Aeronautics Board
15 studying a proposed rule that would
allow it to initiate foreign and domestic
route proceedings as part of long-range
policy planning,

At present, CAB said, the initiative
for starting a route proceeding is left
to the air carrier or civic parties whose
nterests may not coincide with the
public interest.

The proposed rule, if adopted, will
provide an additional method for be-
ginning route proceedings. A CAB-in-
itiated route proceeding would take the
torm of a “show cause” order or an
order of investigation coupled with
statement of tentative Board position.
Thus, the scope of the case would be
defined at the outset, avoiding the
volume of litigation needed under the
current practice,

Parties having a substantial interest
in the proceeding would be given a
chance to object by filing a motion with-
in the time limit set by the order.
Answers to motions could be filed
within seven days and from that point
on, the proceeding would be handled
conventionally.

Northeast, Eastern
Trade Fare Protests

Washington—Eastern Air Lines has
protested the proposed tariff for North-
cast Airlines” “Local Sunliner Bus,” a
service similar to Eastern’s air bus serv-
ice, scheduled to go into effect between
Boston-Tampa-Miami  with DC-6B
equipment next month.

Eastern claims the tarif—comparable
to that of its air bus—is too much of a
fare reduction for the low-density, 76
passenger two-abreast seating Northeast
plans to use on its DC-6B.

Northeast, in turn, has protested the
tariff for Eastern’s Boston-Tampa-Miami
air bus service due to go into effect Dec.
15 with 90-95 seat Constellation and
DC-7B equipment as being too low to
warrant the 13% fare reduchion from
Fastern’s dav coach serviee.

TWA Seeks Higher
Coach, Piston Fares

Washington—Trans World Awrhnes
last week asked for fare increases on air
coach travel to narrow the margin be-
tween frst-class and coach rates and an
increase in free baggage allowance for
hirst-class passengers.

In a letter to the Civil Aeronautics
Board, TWA President Charles C. Till-
inghast, Jr., recommended a S1 increase
on all tickets, plus a 5% increase on all

coach Fares and a 5% increase on first-
class fares for non-jet flights of less than
L1200 mi. The new rates would nse
revenues by S11 million, he said.

The need for increased revenues pre-
cludes any reduction of first-class fares
as a means of narrowing the gap he-
tween hrst-class and coach rates, %‘IL‘ sand.
In effect, Tillinghast is seeking more
service for the higher price the first-class
passenger pays and more austerity for
the coach passenger.

He said he intends to drop the familv-
plan fare discount and supports recent
industry trend toward eliminating free
meals for coach passengers,

BEA-Sabena Vertol

Discussions Advance

London—Negotiations for the pur-
chase of three Boeing-Vertol 107 tur-
bine helicopters for the British Euro-
pean Airways-Sabena service connecting
London, Brussels and Pans were
advanced stages here last week.

Minister of Aviation Peter Thomeyv-
croft, who said he favored purchase of
the three helicopters, said he was dis-
cussing future operational plans with
the airlines before giving final approval.

He stressed that the Vertols wall be
interim aircraft, pending developmoent
and production contract for the West-
land Rotodyne VTOL transport. Min-
istrv also is negotiating a Rotodvne order
for the Roval Air Force, which will have
an acute bearing on the VTOL's enil
future.

Vertols, if purchase is approved, could
be built under license by Westland
(AW QOct. 9, p. 34).

Lufthansa 720B
Crash Study Impeded

Frankfurt, Germany—Investigation of
the recent crash of a Lufthansa German
Airlines Boeing 720B is being hampered.
officials here said last week, by the ex-
tensive damage to the aircraft on im-
pact and from the subsequent explosion.
The aircraft was on a training fight.

The pilot last reported his position at
6,000 ft. and said he was climbing for
altitude on a flight to Cologne. The
crash occurred about six minutes after
takeoff and from one to three mmutes
after the pilot’s report. The three crew
members aboard—pilot, check pilot and
flight engineer, were killed in the crash.

The aircraft, fourth and latest 7208
to be delivered in Lufthansa’s order of
cight, apparently struck the ground
while in a 60- to 70-deg. dive. Offcials
said attempts to isolate the cause of the
accident may be dificult because of the
damage, and the fact that picces of the
plane were imbedded in the plowed
soil where the aircraft struck.
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QANTAS will be operating a total of 1 Bocing 707-138B turbofan transports on its system by January, To mect ﬂﬂjltas rcquitcmEntf-;
of limited payload and long-range capability, Boeing reduced fuselage length of the standard 707-120 by 10 ft. and redesignated the modi-

fied aircraft as the 707-138 (AW July 31, p. 39).

Civil Aviation in Australia and New Zealand—Part 111 :

_G_e:-(—ngraphy Dictates Qa_n{as’ Fleet Needs

By L. L. Doty

Svdnev—Australia’s insular position
and its almost total dependence on in-
ternational trade for economic growth
have set the pattern for the route strue-
ture and aireraft performance require-
ments of Qantas Empire Airwavs, the
nation's international civil air arm.

Development of Australia’s air routes
and selection of aircraft to fAv them
cconomically and efficiently has been
a formidable task. The country is far
removed from major air routes, 1t is
still not a heavv passenger trathe-pro-
ducing area and it is remote from 1m-
portant sources of tourist travel.

In the past, OQantas has given most
attention to its Kangaroo route to Great
Britain and the transpacihic Southern
Cross route to the U.S. because they
have best served Australia’s principal
commercial market interests. In the
immediate future, attention will be
focused on the IPar East and Southeast
Asia markets,

Australia’s trade interest in the Far
Fast is growing rapidly. In the third
quarter of this vear, Australia’s exports
to Japan exceeded both those to the
United Kingdom and the U.S. Red
China was the country’s fourth best
customer, only slightly behind third-
place U.S. in dollar volume., Fear of
the effect of England’s proposed partici-
pation in the European common mar-
ket may have on Australia could add
more impetus to trade activities in the
Far East.

In the not-to-distant future, expan-

sion 15 planned for routes to South
America, the Antarctica and Africa,
where a token service is already in op-
cration. The African service to Johan-
nesburg has been conducted at a loss
since 1952, but in line with Austraha’s
unwritten policy of maintaining air
rontes parallel to trade routes, it 15
justified as a communications link with
the mation’s commercial interests in
South Africa.

Although South Africa is no longer
a part of the British Commonwealth,
Oantas operates the Indian Ocean route
under a pooling agreement with South
African  Airwavs. Qantas 15 showing
strong nterest in the expansion of the
pooling svstem on  other route seg-
ments. Under a tnparhite agreement
with British Overseas Airwavs Corp.,
Air-India  International Corp. and
Qantas, a pooling operation 15 ¢on-
ducted over 143,700 mi. of routes cover-
ing services from London via India to
Svdnev including Hong Kong and
Tokvo, and some transatlantic services.

Route Expansion

Route expansion plans for the dis-
tant future are also ambitious, Qantas
has studied the possibilitics of layving
out a South Polar route from Australia
to South America and South Africa to
take advantage of the mileage saving of
a great circle route.

In addition, studies have been made
of an around-the-world route within the
southern hemisphere via South America
and Capetown. A requisite would be
an improved airport at Faster Island
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Hub of the entire system will con-
tinue to be its presently operated
around-the-world route which gives
Qantas entrv into the leading markets
of the world. At the present time, Aus-
tralia has bilateral amr transport agree-
ments with 28 other governments,

To give the airline the aircraft per-
formance required on these routes—
high-speed. long-range and moderately
light passenger capacitv—Bocing  built
the 707-1358 to Qantas’ specifications.
With a fuselage length 10 ft. less than
the standard 707-120, takeoff weight 1
reduced by 10,000-b., permutting oper-
ations on limited runway lengths typical
of airports on Qantas routes.

The smaller fuselage, accommodating
00 seats in a combination first-class and
tourist configuration, provides capacity
keved to a low-density trafiic demand,
thus helping to sustain load factors,
Oantas originally ordered seven 707-135
transports, which are now being con-
verted from Pratt & Whitnev JT3C
turbojet power to P&W JT3D-1 turbo-
fan engines.

Meanwhile, it purchased three 707-
135B turbofan transports and leascd
another, all of which have been deliv-
ered, so that in Januarv, when the con-
version of the onginal seven will be
completed, Qantas will have a fleet of
11 707-1388 turbofans.

Length of the Boeing 707-138 fuse-
lage is 128 ft. 10 in. Gross takeoft
weight is 257,000-1b., and range is 4,000
mi. with a 30,000-1b. pavload. Cruis-
ing speed is about Mach .85.

Performance characteristics and fuse-
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New TWA Los Angeles terminal...and more to come/

This is TWA’s new terminal in Los Angeles. It 1s
designed to bring greater service and dependability
to today’s jet-minded travelers. The latest of several
new TWA terminals in major world centers, it
includes all the newest TWA features created to
speed your arrival and departure. You walk right
through at the flight gate with TWA new jet check-

ROME—new TWA facilities serving Rome,
opened this year in the new terminal at
the Leonardo da Vinci Airport, Fiumicino,
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NEW YORK—this TWA terminal soon to
open at the International Airport reflects
the jet age in soaring concrete.

in and boarding system. Your bags arrive faster than
ever, thanks to the revolutionary new “carousel”
baggage delivery system. You save time at both ends
of your trip when you fly TWA. . . . aleader in on-time

performance among THE
: SUPERJET
the major transcon- AIRLINE

tinental airlines.

LS A EURDPE - AERICA - ASTA

CHICAGO—coming scon TWA's new, jet-
age terminal with many new features of
O'Hare International Airport,

lage size compare favorably with the
720 version of the Boeing 707. How-
ever, the slightly shorter range and
lower gross weight of the 720 were fac-
tors in the final decision for the 707-135.

The turbofan aircraft now operates
on Qantas’ main around-the-world
routes. Last month, regular Bocing
service was introduced on the carrier’s
routes to the Philippines, Hong Kong
and Japan. Shortly, it will be operated
on the Svdney-Noumea route, and,
after the Auckland airport has been en-
larged, it will be introduced on the
route across the Tasman Sea to New
Zealand.

In addition to the 11 Boeing 707-
138Bs, Qantas operates four Lockheed
turboprop  Electras, four Lockheed
1049G Constellations, four Lockheed
1049H all-cargo transports and two
Douglas DC-4s.

For the immediate future, Qantas
foresees no need to supplement its flect
of 707-138Bs with another model air-
craft, and expects to increase the Boeing
fleet to 20 during the next 10 years.
Engineers believe that the larger jet
aircraft to be made available soon—
such as the Boeing 707-320B or the
Vickers Super VC.10—are too large for
the trafhc volume Qantas is handling or
will handle for several years.

Long Range Required

Oantas is not interested in the short-
and medium-range jets now available
because most of its routes are long.
Although the standard VC.10, which
will be ready for delivery in 1964, com-
pares favorably with the 707-138B with
respect to pavload, range and speed, and
has the added advantage of a shorter
takcoff capability, it 1s substantially
heavier than the 707-138B and thus.
Qantas believes, would be more costly
to operate.

Simply  stated, Oantas™ cquipment
philosophy is based on the theory that
higher schedule frequency with less ca-
pacity is more profitable than low sched-
ule frequency with high capacity.

Qantas hopes to have its fleet fully
standardized with the Boeing 707-138B
within the next three vears. In that
time, if airport facilities throughout the
carrier’s systemn have been modernized
for jet service, the Electra fleet will be
phascd out.

For Qantas, the supersonic transport
is the ultimate aircraft for international
service. Unlike much of the industry,
Qantas deplores the foot-dragging in
the initial stages of supersonie transport
development. The airline is giving en-
thusiastic support to the airplane, al-
though it recognizes the many problems
which will accompany the airplane’s
Appearance.

The long-range equipment program
of Qantas is geared to the introduction
of the supersonic transport. It is con-

vinced there will be no satistactory m-
terim airplane which can replace the
Boeing 707-138B before the supersonic
transport comes off the production lines
which, it hopes, will be in the next
decade.

Substantial Time Saving

The reason for this cagerness is based
again on Australia’s isolated geographic
position, The supersonic transport will
cut flving time to London and New
York by almost two-thirds, For example,
total elapsed flving time from Sydney
to London via the Middle East will be
reduced from 31 hr. 40 min. in a Boeing
707-138B to 12 hr. 25 min, in a Mach 5
transport.

The airline believes that a Mach 3
transport with a pavload and range per-
formance about on par with the 707-155
would be ideally suited to its routes and
would provide Australia with a trans-
portation link that will bring it closer
to most of its world-wide markets.

Oantas is an abbreviation of the car-
rier’s original name—Queensland and
Northern Territory Aerial Services. I
was formed in 1920 to operate within
Australia. It began overseas operations
in 1934 in conjunction with Imperial
Airwavs on the Brsbane-Singaporc
route.

It 15 now a purely international air-
line. Last year, the Commonwealth
government transferred all Qantas sen
ices between Australia and New Guinea
and those within New Guinea and
Papua to the two domestic airlines (AW
Dec. 4. p. 47). Oantas’ subsidiary hold-
ings include a 32% interest in Malayan
Airways, with a simlar proportion
owned by BOAC and the balance by
the governments of Malava, Singapore.
North Borneo, Sarawak and the Statc
of Brunei.

Oantas also holds a one-third interest
together with TEAL and BOAC in Fip
Airwayvs (AW Nov, 13, p. 47). In April,
New Zealand purchased Australia’s
50% share in TEAL (Tasman Empirc
Airways, Ltd.) to make that carrier a
totallv-owned New Zealand company.
Subsequently, the two governments
signed a bilateral air transport agree-
ment giving Oantas traffic rights to fy
to and through Auckland, Wellington
and Christchurch. The agreement
breaks a monopoly TEAL has held on
the Tasman Sea route for 20 vears, dur-
ing which it operated in accident-free
scheduled service.

Worried by U.S. Policy

The Australian government has been
a hard bargainer in bilateral agreement
negotiations with other governments,
but is now showing increasing concem
over the steadv increase in the protec-
tionist attitude being adopted by the
U.S. and a number of other nations,

This recent change from the freedom-
of-the-air policies of the past is attrib-
uted by the Australian government to
the sudden surge of scat capacity result-
ing from the introduction of high-pay-
load jet transports. The Austrahan
sovernment is particularly critical of in-
ternational airlines that have allowed
the excessive capacity problem to reach
a point that prevents economic utiliza-
tion of jet transports.

Australians are not concerned they
will lose any of the traffic rights they
now hold, especially on the lucrative
long-haul routes to England and the
U. S. But they recogmze that Oantas,
as well as the other airlines of the
world, will face even more difficult trad-
ing conditions in the next vear or so.

Qantas fought hard several vears ago
to win cabotage rights in the U, 5.—

Skyvan Fuselage Nears Completion

Main fuselage section of the Short Skyvan I transport (AW Nov. 6, p. 71) is nearing
completion at the Belfast, Ireland, production facility of Short Brothers & Harland, Air-
plane is scheduled to fly next spring, Wing sections are well advanced.
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ROLLS-ROYCE

JET LIFT AND PROPULSION ENGINES

have been specified for

NEW STOL AND VTOL MILITARY AIRCRAFT

5101

Short Take-off and Landing

V10l

Vertical Take-off and Landing

High performance Advanced types of military STOL and VTOL aircraft are being
designed with Rolls-Royce engines because of the performance which they offer. The latest
jet-lift engine has a thrust sixteen times its own weight. Joint development of the Rolls-Royce
R.B.162 jet-lift engine has been agreed by the British, French and German governments.

EIPEFEEHEE Since 1941 Rolls-Royce has pioneered work on STOL and VTOL powerplants;
the company's experiegnce in this field is unrivalled. Techniques have been proved by a wide
range of ground and flight tests including those with the "Flying Bedstead" and the Short SC.1
research aircraft.

Wide choice Rolls-Royce can offer a very wide range of jet-lift and propulsion composite
powerplants suitable for all types of subsonic and supersonic STOL and VTOL aircraft.

Lightwelght performance boost can be provided for STOL aircraft either by direct jet thrust or
by flap-blowing for high lift.

Operational advantages Aircraft with Rolls-Royee VTOL engines can operate from
unprepared surfaces without special ground facilities. When using the latest take-off and
landing techniques no difficulties are caused by recirculation and ground erosion.

ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q.

ROLLS-ROYCE LIMITED, DERBY, ENGLAND

AERO ENGINES MOTOR CARS DIESEL AND GASOLINE ENGINES

ROCKET MOTORS + NUCLEAR PROPULSION

Red China to Buy Viscounts

London—Red China last week contracted to buy Vickers Viscount turboprop
transports for its civil aviation administration, confirming Aviation Week reports
on the transaction (AW Oct. 9, p. 38 and Nov. 27, p. 17).

Because of Pecking pressure, British Aircraft Corp. declined to comment on
the sale, but the order is for six Viscounts and is worth about $9 million. Delivery |
will be by the end of 1962, with an option on another six still under considera-

tion.

life of the engines.

display.

Farnborough show.,

East and Ghana.

To date, 429 Viscounts have been sold to the world market. Although no aircraft
as such are on the Hum production line, Vickers-Armstrongs has been building com-
ponents sections, to keep its shop lead time high.

British Aircraft Corp. denied that Vickers VC.10 four-jet transport and BAC 111
twin jet medium-range carrier are currently under negotiation. Hﬂwcver,‘a Red
Chinese technical team spent considerable time examining the two jets during the

In addition to its domestic network, the state airline flies to Ulan-Bator, Tibet,
North Korea, Irkutsk, Vietnam and Hano.
Airline also is interested in extending operations to Japan, Indonesia, the Middle |

Deal is interpreted as complete Red Chinese disenchantment with Soviet equip-
ment on the national airline routes, such as the II-18, 11-14 and Il-12. Reasons
for this disenchantment apparently include high operating costs and low overhaul

Rolls-Royce team still is in Peking, working out final details on spares delivery
and after-sales lisison for the Dart turboprop which powers the Viscount. In all,
joint Vickers-Armstrongs and Rolls talks with the Red Chinese have been in prog-
ress since Jannary. The talks reached a firm stage during the annual Farnborough air

rights to carry imternational passengers
between San Francisco and New York
on flights operating between Sydney
and London. Qantas lost this bid but
only after a bitter fight.

Major Goal

Qantas’ immediate major goal is to
obtain rtights to operate into Tahit.
This is being bitterly opposed by Pan
American and South Pacihic Airways,
but Oantas holds that a Tahiti stop is
mcluded in the U. S.-Australia bilateral
agrecement. The U. S, State Depart-
ment has upheld this interpretation.

Final decision on this issue will be
made by the Civil Aeronautics Board,
which must issue a foreign air carrier
permit to Oantas before Tahiti can be
included in schedules. One OQantas
offhicial told AviaTion WEEek that failure
to win trafhe rights in Tahiti could re-
sult in a “severe strain in Austrahan
relationship with the Americans.”

Passengers Diverted

Oantas admits that TAI, the
French airline which won trafhc rights
between Sydney to Los Angeles via
Tahiti in separate agreements with the
U. S, and Australia, 15 diverting trans-
pacific passengers from it due to the
Tahiti stop (AW Nov. 6, p. 43). As a
consequence, there is much crticism
of the Australian-French bilateral agree-
ment—which has not yet been ratified—
as being overly generous to the French.

Negotiations between the French and
Australia were often itter, particularly
during the time when, under a prowi-

sional agreement, TAI held traffc
rights through Brisbane and Darwin on
its Pacific route and Qantas was granted
rights to Noumea, French New Cale-
donia.

TAI wanted rights through Sydney,
because of its trafhic potential, and re-
nounced the provisional agreement. The
present agreement went into effect last
year after Qantas was forced to suspend
operations into Noumea for about three
months.

Jet Competition

Qantas began this year to feel the
pinch of heavy jet competition on
routes. In addition, the world-wide
trafhc depression, which has caused a
profit-squeeze within the industry, was
severely felt by Qantas. Net profit for
the year ending Mar. 31 was substan-
tially less than during the previous
period. Rate of return on average paid-
up capital for the latest 12-month
period was 3.7%, compared with
7.16% in the previous period.

Although Qantgs has rigidly held to
the principle of limited capacity, avail-
able seat miles outstripped passenger
volume to drop load factors from 56%
in 1959 to 53% last vear. Revenues
climbed 19% due to a 44% increase in
tourist and economy-class passengers.
First-class trathe declined 1%.

The airline is pinning its hopes for
further revenue increases on the air
freight field and feels there is a great
future in this area for its particular tvpe
of operation. During the 1. months
ended Mar. 31, the airline handled 28
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million ton miles of air cargo, a 48%
increase over the previous year.

Cargo capacity now averages 70 tons
er week, majority of which is pro-
vided by the four Lockheed 1049H all-
cargo transports. Currently, an intense
cargo sales campaign is being conducted
in a move to expand the use of air by
Australian exporters.

(This is the third of four articles examin-
ing the civil aviation situation in Australia
and New Zealand.)

U.S. Talks With Irish
Are Near Deadlock

Dublin—Negotiations between Ireland
and the U. S. drew close to a stalemate
last week with the Irish standing hrm
in their position that U.S. flag carners
should serve Shannon rather than Dub-
lin on transatlantic fights.

U.S. is seeking landing rights at
Dublin with beyond rights from New
York to London and European ports
of entry (AW Dec. 4, p. 50). TWA,
which operates a peak-season transat-
lantic service terminating at Shannon,
claims it is unable to compete effectively
with Irish Airlines which flies directly
to Dublin from New York, Boston and
Chicago.

The Irish hold that Shannon is the
natural tourist stop for U. S. flag carriers
and is rigidlv opposing the U.S. bid.
As of late last week the Irish stand had
forced the discussions into a virtual
deadlock.

U. S. delegation is headed by Edward
Bolster, director of the Office of Trans-
port and Communications of the State
Department, Civil Aeronautics Board
is represented by Member Robert Mur-
phy, who left the talks temporarily to
return to the U.S. to participate in the
voting in the Northeast Airlines-Hughes
Tool Co. case. Insh delegation is led
by Dr. T. ]. Beere, Secretary of the De-
partment of Transport and Power.

Northwest Reports
Profit for October

Northwest Airlines last week reported
a net proft, after taxes and interest ex-
pense, of $79,434 for October com-
pared with a net loss of $272,591 in the
same period last year. Net earnings for
the first 10 months of 1961 totaled
53.5 mallion.

The airline showed a marked reduc-
tion in expenses; from $102.1 million
for the first 10 months of 1960 to $81.4
million in the same period this year.
Revenues declined during the compar-
able periods from 31048 million to
$90.8 million. The airline said the 10-
month figures reflect the effect of a
strike in the early months of 1961.
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NOW HEAR THIS

dearch and rescue . .. in open sea, foul weather,
at night, at long range. This is the job for
the Navy’s all-weather HU2K-1 SEASPRITE.

THE KAMAN AIRCRAFT CORPORATION, BLOOMFIELD, CONN.

Airline Income and Expenses—September, 1961

MNet Income

Includes excess baggage

Property: express, excess baggoge and freight

i Net profit or loss

> Military contract

Total Total
Paossenger Operating Operating Before
Revenue U.5. Mail | Express Freight Charter Revenue Expense Taxes
DOMESTIC TRUNKS
AMerican. « « « o o v oo v s $31,967,819|% 694,096 |$392,673 ($2,397,095 |$ ---= 1$35,847,121 |$34,516,791151,370,330
Beandbl: cii o inivieea 5,712,682 162,045| 76,050 | 262,996 177,754 | 6,461,396 | &,6104,279| 205,579
Continental . . . ... ... 4,696,000 98,000 | 47,000 147,000 20,000 | 5,099,000 | 4,654,000 217,000
< T A 10,664,000 233,000 | 135,000| 434,000 ---- | 11,684,000 | 11,527,000 - 38,000
Bas ot v v s 5nons 550 4 17,988,553| 449,049 --s= | 1,059,352° ---- | 19,673,388 | 23,424,008 |-3,870,663
National . . c o oo 000 5,242,475| 139,692 | 35,103| 348,009 100,940 | 6,003,031 | 6,419,132| -609,596
Northeast . .. ....... 3,425,805 64,445 | 43,031 86,825 ---- | 3,701,937 | 4,573,820|-1,075,436
Northwest . . . ...« 6,579,764 209,720 ----| 530,096' 20,337 | 7,307,803 | 6,843,401 322,805
Trons World, . . . .. ... 22,604,991 502,514 ---- | 1,625,6682' 233,459 | 25,168,713 | 25,081,483 |-2,157,514
Undted o vwssvsweminn 4 39,733,826| 1,252,044 e | 2,995,615 214,463 | 44,335,882 | 43,922,936 =-393,166
Western. o . o v oo o v s o s 5,365,392 106,617 ----| 205,342° 65,607 | 5,769,752 | 5,353,433 245,165
INTERNATIONAL
American. . .. .. . ... b 472,824 6,560 396 63,530 571,892 | 604,134 -32,242
T T A 740,420 32,753 muee | ﬁ.gg:l &lg.gg ngg.igg | l.g;g,g;g 133.5:
aribbeon Atlontic . . .. 259 859 2,715 wene - ; ; i | =L,
E.nn ............. 133,000 2,000 141,000 209,000 -68,000
S T R 2,308,900 50,253 --- | 129,506' ---- | 2,489,030 | 2,468,253 -21,212
Mockey. i i« io 060 83,838 475 2,646 - | 98,485 155,032| -55,817
Morthwest . . v v oo v v s 2,512,824 675,905 ---- | 350,837' 163,876 | 3,849,020 | 2,727.456| 1,011,717
Pan American Combined. | 32 197,000( 2,590,000 —== ‘,?4?,30(]" 4,372,000 44,126,000 E?IEFE,‘J‘UD 4,237,000
Meaka. ;i liviails 384,000 18,000 --- 61,000" 495,000 | 445,000 88,000
Atlantle « . sowwssn e 16,487,000 | 1,234,000 ---- | 1,752,000'| 2,406,000 | 22,123,000 | 19,903,000 | 2,516,000
Lotin America . ... .. 7,306,000 224,000 - 1,330,000 380,000 9,515,000 | 9,602,000, -82,000
PoctliE: s vvsavnie s 8,020,000 1,114,000 ---- | 1,104,000*| 1,586,000 | 12,006,000 | 9,346,000| 2,708,000
Panaoio . « =+ s o 65 4o 1,368,000 66,000 -== | 249,000 1,956,000 | 1,789,000 133,000
South Pacific. . .. .... 38,710 | 194 —ase 2,588° 41,675 88,891 -52,757
Trans World, . . v 0ot .. 7,272,835| 677,543 ---- | 706,164 229,186 | 9,081,988 | 7,898,676 |-1,065,713
T R i 2,197,348 91,109 94,981° == | 2,404,549 | 1,904,168| 450,641
WesStern, . . . o oo v o v ] 521,578 1,733 10,7731 - 536,466 425,368| 101,066
LOCAL SERVICE |
Aﬁighunr .......... 1,142,919 24,892 | 28,848 42,551 —ee | 1,779,133 | 1,563,435 166,631
BONORED « v o4 o aa a4 50 456,344 3,842| 3,588 7,314 -ee- 758,763 688,679 52,870
Cantral. oo v isiniain e 332,296 13,739 1,929 19,164 5,869 499,498 739,812 *lﬂﬁ,'lﬁ'f:
Frontior « o a0 05 00 . 592,300 13,239 5,951 29,291 7,987 1,249,394 | 1,256,514 ﬂ,ﬁﬂ?z
Laks Cantral .:cc o 50z : 504 565 12,026 | 13,151 14,871 | 8,096 904,725 918,738 34,9707
Mohawk. « o o o v v o v o 1,232,599 15,892 | 19,667 31,968 33,443 | 1,731,682 | 1,628,194 30,321
North Central . ... ... . 1,355,569 33,480 | 29,800 48, 461 ———- 2 147,282 | 2,064,417 65,883
ORurks s v b0 00000505 : 674,840 15,704 | 18,887 34,475 6,977 | 1,116,712 | 1,090,882 14,556
Pastfie. i vieiioii 561,307 12,776 | 6,781 10,261 2,753 923,471 851,044 40,808
Piedmont. « o« v v v o v - ‘ 747,191 11,611 | 10,942 17,260 ---- | 1,208,362 | 1,064,642 143,720
Southern . . . .. ..... . 486,948 16,111 9,632 20,383 13,823 894,061 833,421 48,774
Trans-Texos . ... ... : 429,671 12,200 5,827 20,603 14,016 B38,046 | 823,588 9,050
West Coast . ... ... . : 572,885 9,184 3,115 14,970 4,780 | 1,034,661 | 906,716 103,032
HAWAIIAN LINES ;
] e 416,762 2,380 - 4,923 438,472 438,472 664
Hawaiion . ......... 555,346 3,407 78,110 649,051 650,620 | -23,001% |
|
CARGO LINES |
Aerovias Sud Americana. ——u- ae- - 53,494 g8,803° 149,789 181,663 -31,874°
Flying Tiger .. ...... wems | 4,056 “mn 897,757 | 1,803,930 2,706,870 | 3,014,170 -4‘?'(],??15:
Seaboard World. . . .. .. - | 307,421 - | &71,941 894 6174 1,918,179 | 2,349,215| -525,026
HELICOPTER LINES
Chicago Helicopter . . . . 121,876 131,514 253,534 274,917 -21,627
Los Angeles Airways. . . 18,243 10,534 14,039* eese - 134,167 129,331 5,852
New York Airways. ... . 100,822 3,515 2,523 3,735 - 309,718 336,487 | -28,495
ALASKA LINES |
Aloska Airlines . ... .. 331,273 51,003 811 61,828 194,672 834,973 886,264 | -66,414
Alaska Coastal ...... 100,741 10,762 e 11,388 3,905 179,715 182,446 | -4,704
Cordova + v o v v s vsese 20,253 | 11,265 15,590 56,289 132,412 127,737 3,663
< | R | 68,800 4,500 7,000° 3,600 115,000 120,000 -6,000°
Rodiak & i 18,826 905 2,432 6,578 31,279 34,866| -2,947°
Morthern Consolidated . . 96,567 | 64,969 avee 53,458 wes= | 322,686 336,275 - 12,578
Pacific Northern. .. .. . 734,387 89,137| 3,952 122,542 666 | 1,077,930 964,054 | 11,328
Reeve Aleutian . ..... | 159,782 47,763 48,257° 34,211 298,457 213,215 93,361
Western Alaska . ..... 5,056 46,261 g53* 4,842 | 57,423 | 23,056 34,060
Wein Aloska, . .. v v ... 108,748 54,003 46,409 78,209 431,859 425,820 6,038

Figures for Trans Caribbean, Riddle, Slich and Avalon were not available.

* Passenger and freight chorter
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JIF10 (10.000 Lb.)

JT8D (14,000 Lb.)

J58/JT11 (30,000 Lb. class)

that spans the field of flight

Above the seven seas and across six continents, Pratt & Whitney Aircraft jet engines

have carried more passengers to more places than all others in the world. They power

8 out of 10 long-range Douglas DC-8 and Boeing 707 jetliners —and all the

medium-range Boeing 727s on order. They power the majority of our nation’s frontline
military jet aircraft. These jet engines have proved their dependability and
economy in more than 15,000,000 hours of flight. The Pratt -& Whitney
Aircraft family of engines offers the broadest range of aircraft power
available from any single source in the world. Liquid hydrogen rocket
engines designed and built by Pratt & Whitney

Aircraft will probe deep into space. l l

Pratt & Whitney Airc raft DIVISION OF UNITED AIRCRAFT ﬂﬂnﬂuﬂnTlnH_-’ EAST HARTFORD, CONMNECTICUT

a

51



| AIRLINE OBSERVER|]

F'Tram Waorld Airlines’ semi-annual interest payment of S3.1 million on its
61% debentures 1s based on 1960 results and 15 no assurance that the next
payvment due June 1, 1962, will be made on schedule. Terms of the deben-
ture 1ssue permit that the interest be pm-:l onlv to the extent of available
meome of the previous vear, and TWA 1961 results have been in the red
so far. Price of the debentures, which have a relatively high mterest rate,
has been weak on the New York hond market recently, partly duc to the
prospect of interest deferment. | |

* Iistimates of domestic trunkline losses for 1961 now range between S30
million and S50 million. The pessimistic ;:mju:timu are hased on increasingly
high interest expense and the decline in revenue passenger miles. Some
optimistic obscrvers feel the loss forecasts are too high; that last quarter
adjustments will reduce the loss fignres some carriers have reported through
the first three quarters. All, however, are generally agreed that the industry’s
final results will be far removed from a ]m:ﬁt or even a break-even figare.

> Acrofot will begin regular weekly scheduled service between Moscow and
Jakarta, Indonesia beginnimg Jin. 1. Tt will operate 1118 turboprop transports
over the route, which is the longest served by the state-owned airline.

* Sabena Belgian World Airlines has reportedly decided to handle its 1962
helicopter network with its present fleet of five Sikorsky 5-58 aircraft. New
cquipment purchases will be postponed until the company knows how the
Air Union scheme will affect its scheduled helicopter service (AW Nov.
27, p. 50). Sabena has five 5-58s remaining after selling two and losing one
in an accident.

» Plans tor a SZ21amlhon termmal building at Detroat ‘hlLtria]Jnlitm Aarport

call for combining all airline services at a ﬁlllf’l-l.. airport serving Detroit for
t]I.L first time since 1955, During that period, six airlines have been operating
mto Willow Run Airport, and cight, including Flving Tiger and Riddle
cargo lines, have been serving E'h1rm1r Metropolitan,

» Russia’s Acroflot opened its winter season Dec. 1 with fare reductions
averaging 10-1577 and inanguration of new turboprop services. Moscow-
Novosibirsk fare was cat seven mables (57.77 at the Soviet rate of exchange)
and Moscow-Irkutsk tariff was reduced by nine rubles (59.99). An-10A turbo-
prop, 100-passenger transports were placed into operation on the Kharbarovsk-
Yuzhnyi-Sakhalin, Novosibirsk-Sochi and Kharbarovsk-Magadan routes this
month for the first time,

P Lan-Chile Awrlines, in ats U, 8. advertising, describes its mstallment plan as
“g0 now—pay maatana,”

P Support for higher airline fares expressed in the report of the aviation
committee of the Investment Bankers Assn. was not enthusiastic.  Original
draft took the stand that reduced, not hig,htr fares, might be the answer. But
collapse of the youth fare plan led to revisions of the original draft by com-
mittee members, and |deuLLd a stand for some reasonable form of selective
tare rn'_htl?—l:nrulmmhh coach adjustments. Some aviation financial experts
now strongly question that the airline market is as inelastic as it once was
believed. ﬂthua whao disagree feel that a fare increase is a short-term neces-
sity, but that CAB-recommended changes (AW Dee. 4, p. 37), such as pool-
ing ground equipment, might be a better long-run solution.

» Branift Airways and Pan American last week filed an interchimge agreement
with the Civil Acronautics Board which, if : ||:-[}rnu.d would provide direct
service between Houston, Dallas and London via Chic 120 1n an]:n_nhnn
with KLM, only imtemational carricr now offering rhrnngh service from
Houston to Europe. Daily flishts will he r}l}Lrllul with PanAm’s Boeing
707-320 turbojet transports.

SHORTLINES

» Allied Aviation Fueling Co. of Vir-
ginia has a 550,037 Federal Awviation
"um_nu contract to test aircraft fueling
systems at Dulles International \Lrpnrl
under construction outside of Wash
mgton, D. C. About 850,000 gal. of
ject fuel and aviation gasoline have been
trucked to Dulles for the testing.

> Aruba’s Prinses Beatnx Airport in
The Netherlands West Indies will un-
dergo a $6.7-million improvement and
cxpansion  program, Runway will be
lengthened from 6,445 ft. to 9,000 ft.
to accommodate large jet aircraft and
4 new  terminal huihling will be con-
structed. Work will begin next sum-
mer and will be completed in 1963,

B Cathay Pacihc  Airwavs  of  Hong
Kong has hought a Convair 530-M jet
transport scheduled for delivery mext
March. The aircraft, which will be put
mto service between Hong Kong, For
mosa and Japan, will seat 24 first-class
passengers four abreast and 7() economy
passengers five abreas!.

> Carnbbean Atlantic Airlines has Civil
Acronantics Board prr:niu.ainn to serve
Pomte-a-Pitre i Guadaloupe, French

West Indies I_'|11'm1gh La Raizet Airport
after Dee. 1.

* Delta Air Lines reports ity Comvinr
SS0s now contain Arst-class and tours
weennmaodations. The aireraft, formerly
All first class, seat 56 frst-class travelers
andd 32 tourist-class passengers.

> Fastern Aar Lanes has omitted its cash
dividend for the fourth guarter and the
2% annual dividend in stock. Eastern
reports the action was taken to conserve

cash to finance jet aircraft on order

P Irish Airlines reports a 145.2% m-
crease  1n passenger  trafic  dunng
October on its Fuoropean-North Amen-
can route, compared with October,
1960. Tt reports an operating surplus of
S1.4 million for the six-month period
¢nding Sept. 50,

> North Central Airlines board of diree-
tors has voted a stock sphit plan giving
stockholders three additional shares of
stock for each share thev own.

 Woestern Air Lines’ stewardesses, as
a result of a new contract bebween
Western and the Air Line Stewards and
Stewardesses  Assn. (AFL-CIO), 1m,iI]
rectIve Ay mcreases averaging S+
month. Contract calls for bonuses up
to 512 a month for senior stewardess
duties and an 8% pav increase retro-
dctive from Jan, 1 to Nov, 1, 1961,
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20KW CW AT 2KMC

New Eimac 4KM70SJ klystron doubles CW power available at S-band.
And offers all these outstanding features for scatter and space communications:

1. 20 kilowatts CW 7. One fixed magnet supply
2, Tunable — 1700-2400Mc 8. High efficiency at both 10 and 20 KW
3. Minimum 3db bandwidth: 12Mec 9. Built-in titanium vacuum pump
4. Minimum wideband gain: 40db 10. Fixed input and output coupling
5. Meets AN/FRC-56(v) specifications 11. Four integral cavities
6. Low heater power — no bomharder 12. Modulating anode
Write now for complete data and delivery schedules: =N

High Power Microwave Marketing, Eitel-McCullough, Inc., San Carlos, California. i€,
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AERONAUTICAL ENGINEERING
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CANADAIR CL-41 is a primary and transitional trainer, designed for clean stalls, antomatic spin recovery and low landing speed.

Aviation Week Pilot Report:

CL-41 Trainer Meets Demands Over Wide

Bv Larry Booda

Montreal—Canadair  CL-41A et
triner—forgiving of crror o its low
speed regime—can be used for primary
[raining of fledgling pilots, vet still 1s hot
enough at r]if_']ILr w].uu]a to serve as a
transitional  aircraft for the advanced
student or the experienced pilot,

This wversatility was demonstrated
when an Aviatiox Weexk pilot flew the

airplane at  Cartierville  airport  here

where the plant of Canadair, Ltd., &

subsidinry of General Dynamics Corp.,

15 located,

Roval Canadian Air Force requure-
ments dictated a broad mission spec-
trum, which design engineers have
substantial measure incorporated mto
this two-place, side-byv-side, single-engine

aireraft.

For trmiming of the pnimary or basic
student, the CL-41 offers:

e ['ull stall combined with the ability
to keep wings level with the ailerons
while the rudder is centered.

e Entry into spin onlv by dehiberate ap-
plication of required control forces and
automatic recovery when controls are

= = -

TAIL SECTION may be removed rearward to permit engine work to be done.
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freed except under non-standard  trim
and loading conditions.

e Landing at moderate speeds with cve
level close to the ground for better
height judgziment.

e Standard techniques for performance
of low speed acrobatics.

® Side-byv-side seating, permitting the
student to observe control movements
while the mmstructor 15 demonstrating
MANCUVETS.

e Fconomical operations below 15,000
ft., Low altitude fuel Consumprion of
many jets 1s high, prohibiting low alti-
tude missions,

I"or the advanced student or for pilots
whose experience has been m propelles
driven aircraft, the CL-41 offers the
following:

e Sufficiently high subsonic speeds to
demonstrate the effects of compressi-
bilitv.

e Standard responsiveness in perform-
mg high speed aerobatics.

¢ Ability to withstand and demonstrate
high positive and negative aceelerations.
e Acrodvnamic characteristics of the
“clean” aircraft and training in the use
of speed brakes.

e Familiarization with the use or pro-
tective helmets, oxvgen masks and cock-
pit pressurization,

e Jet engine operation, mcluding m-
troduction to the relatively slow power
response after rapid throttle opening
when compared with reciprocating and
turboprop engines.

In order to fill a gap in the train-
ing spectrum prior to introducing pilots
to operational tvpes of areratt, the
RCAF has specihied development ot
the CL-41R, a version of the hasic air-
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ROYAL CANADIAN AIR FORCE has ordered 190 of the singlc—r:ngiuﬂ trainers and NATO and non-NATO nations have shown interest.

Speed Range

craft which will carry the radar and
other electronics gear of the Lockheed
I-104 and the Canadair CI-104 fighter
aircraft. In this configuration, 1t will
serve as an intercept trainer,

Thus it is possible that, in the future,
many RCAF fighter pilots will have
Aown onlv the CL-41 before reaching
combat units,

Canadair Sales Effort

At present, Canadair s assured of
selling 190 of the jet trammers. Bevond
that, the company has made a major
sales effort in Europe, where the engi-
neering test model, its development pro-
sram completed, was Aown by pilots of
the air forces of several NATO nations.
Pilots of the U. 5. Air Force and U. 5.
Navy also have fown it

The CL-41 now is in the plant having
c:fhmgu imcorporated n ot 'l.'i]‘li{'h will
appear in the production model. Target
price 15 less than $200,000,

Powerplant for the CL-41 is the
Pratt & Whitney JT12A-5 (J60) axial
flow turbojet which is designed to pro-
duce 2,900 1b. of static thrust at sea
level, military rating. For this instal-
lation, however, a stop limits engine
speed to 95% rpm. or approximately
2,400 1b, thrust. With this conservative
limitation, prolonged running of the
engine at high rpm. will not be pos-
sible. This tvpe of operation further
permits 800 hr. engine time before the
first overhaul.

Alternate engines are the Bristol
Siddeley Viper, General Electric J85
and Rolls-Rovee RB.145,

The most unusual features of the
CL-41 are its low slung appearance and

T-empennage configuration. Highest
part of the aircraft is the top of the
vertical stabilizer which 1s @ ft. 33 . off
the ground. The bottom of the nose
portion rests only two feet above the
eround.
~ Span of the unswept wing is 36 ft.
4 in. and the length of the aircraft is
32 ﬂ Main landing gear tread is 13
ft, 2.5 in, and the wheel base is 11 ft.
l in. Gross weight is 7,300 1h.
Hvdraulically operated speed brakes
are located on each side of the fuselage
below the leading edge of the vertical
stabilizer. Screens cov ering the divided
air inlet ducts in fairings at the leading
edge of the wing root, the landing gear,

flaps and canopy also are hvdrawlically
operated. Ailerons, rudder and elevators
are of aluminum allov construction. In
addition, the trailing edges of the ailer-
ons are made of full depth honevcomb.

No highly specialized gear was re.
quired for fight in the C L-41. For the
Aviation WEEK fight, a standard light
flight suit was worn and was comfort-
able in the 4317 weather. A protective
helmet with attached oxyvgen mask and
a P9B-1 back parachute completed the
outfit. The aircraft has connectioms for
an anti-g sut,

Entrv into the cockpit was made
from cach side by means of two retract-
able steps. The mstructor may occupy

DUAL FLIGHT instruments are placed in front of both pilots’ seats with engine instruments

centered. There are no overhead controls,




covmunications ENEINEERIED

More than a computer, the Bendix G-20 is an integrated communications network engineered to handle all
vour data processing problems with incomparable speed, simplicity and reliability. = Your engineering,
business and scientific programs are processed concurrently on a single G-20 system...the unique and

powerful G-20 communications system permits the G-20 to assume many operational configurations to

match varying computational requirements. = All this is done automatically ... under executive programmed
control. Thus, the system automatically establishes program priorities, assigns and switches accessory units
and communications channels, and performs complex processing at microsecond speed. Speaking of speed,
Bendix magnetic tape units reliably read and write at the rate of 240,000 digits per second . . . search
at twice that speed. = The result? More useful computations per dollar invested than any other comput-
ing system available. = And don't overlook Bendix support. A nationwide service organization assures
maximum “uptime!’ A large, skilled programming stafl is developing common-language business and sci-
entific programming systems available to all users. ® Bendix computer representatives are located in major

cities throughout the United States. They will be glad to show you how the proven communications-
engineered G-20 can effectively reduce your data processing costs.

Bendix Computer Division RE-707

DEPT, AF37, LOS ANGELES 45, CALIFORNIA FAEEHES TN

THE BENDIX G-20 COVIPUTING SYSTEM

;ﬁ

-

NOW IN GFEEAT]GH—-HumbIe Oil End Refining Company, Ht:ruatun,
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the left seat with beginning students
and move to the right after the student
has mastered operation of the principal
controls,

The two Weber ejection seats are
separated by a narrow central console in
the roomy cockpit. In this instance both
pilots weighed more than 190 1bh. vet
were able to operate the aircraft without
interference to arm or leg movements.

Ilight controls are identical for both
positions. Control sticks are mechani-
callv interconnected by push-pull torque
tubes and are ’mp]}Ld by the USAF B-8A
tvpe hand grip which incorporates but-
tons for nose wheel engagement, cleva-
tor and aileron trim and intercom.

Rudder pedals are the toe brake bvpe
and are adjustable by means of a small
wheel located under the instrument
pancl on each side.

The flight group of instruments is
directly in front of each position. In-
cluded are an airspeed indicator, atti-
tude indicator, altimeter, vertical speed
indicator, heading indicator, tum and
bank indicator and machmeter. A
standbv magnetic compass is installed
on the center beam of the windshield.

The center panel contains a percent-
age tvpe tachometer, exhaust tempera-
ture, exhaust pressure ratio, fuel quan-
titv, oil pressure, o1l temperature, flap
and hvdraulic pressure indicators and
hre extinguisher actuator switches. Be-
low the center panel are separate oxv-
gen regulator panels. The oxvgen svs-
tem s the liquid tvpe with a capacity
of 5 liters,

The forward part of the center con-
sole holds the engine master, starting,
anti-icing, '-;Lari'nl'nla inverter, cockpit
lights, hltnn and generator switches.

“To the right of the right hand seat
15 a fuse panel,

Automatic direction finder, inter-
phone, VHF and air conditioning and
circuit breaker panels are located be-
hind the throttle and flap controls of
the right hand seat.

To the left of the left side pilot's
position 15 the master throttle which in-
corporates a detent at the engine idle
position to prevent inadvertent shutting
off of the engine fuel, Beside it is the
flap control.

At the top of cach throttle is a two
position speed brake control button.

Behind the throttle on the left side
are clevator :md aileron alternate trim
controls and a canopv declutch and
hand crank frrr alternate operation. I'or-
ward of the throttle on the vertical panel
are the landing gear handle, the canopy
actuating switch, canopy jettison switch,
demist and defrost switch, landing gear
override switch, hvdraulic emergency
selector, landing and taxi lights switch,
accelerometer and drag chute release
and jettison switch. ThL emergency hy-
draulic hand pump is on the floor and

located to the left of the left hand seat.

The Weber ejection seats are adjust-
able up and down. Sequence for ejec-
tion includes:
¢ Raising a handle on either pilot po-
sition jettisons the eanopy and locks the
shoulder harness.
® The seat can then be fired by a trig-
per. It is not possible to squeeze the
trigger until the canopyv jettison handle
is raised nor can the shoulder hamness
be unlocked.

e As the seat leaves the aircraft, the
M-12 initiator is trigzered and one sec-
ond later actuates the release of the
safetv belt. The ability to unlock the
scat hamess 1s unaffected by the auto-
matic features,

® As the pilot separates from the seat
the rnip cord of the parachute. which is
fastemed to the left lap belt, is pulled
autonmatically.,

e When the seat is ejected the anti-g
suit, oxvgen hose, microphone and
headset connections are automaticallv
broken at one fitting.

Only one unfavorable feature about
the ejection seat mnstallation was noted,
If the legs are outstretched or are off
center at the time of ejection, thev
could be injured. No stirrups are pro-
vided.

Fngine starting procedure is simple.
When the master switch 15 tumed on,
a booster pump located in the eollector
sump for the five fuel cells is started.
The starter switch is actuated by pulling
out the knob to unlock and depressing
it to start the engine turning over. At
107 rpm.. the throttle is pulled out of
idle cutoff past the detent into the idle
position starting the idle flow of fuel
to the engine.

If a hot start is indicated bv the
temperature gange, the throttle is again

CL-41 Specifications

Wing span. ..covvvevnsqs .30 £t 4 in.
AT ovsenwmmnsisims Ln s 32 ft.
Helght (Bil) . ..o vuviniinis O ft. 37 in.
Height (canopy) ....ovunvnn. 7 ft. 2 in.
Ground clearance .. ........ 1 ft. 93 in.

Horizontal stabilizer width. . .13 ft. 7 in.
Cockpit width at canopy sill. . . 4 ft. 3 in,
Cockpit width at consoles. .3 ft. 113 in.
| SEREBTACINE v rn b s 2 B 2 in,
Normal mission gross weight, . . 7.300 b,
Ferry mission with drop tanks. . 8,460 Ih,

Fmpty weight oo 4870 1b.
Foel, imtermal .o iiivimains . 1.440 Ib.
Fuel exbemmal .iliveinserinses 967 1h.
PUEl i it s e s e a JP-4 ‘
BARETE .oiiiimin it s s e JP-1
EOTERERIY -« vovacn o o nmacninvparms Gasoling

Maximum cruise speed
418 kt. TAS at 30,000 ft,
(Note: no reduction for turbulence)
Rate of climb, initial. ... .. . 3,650 fpm.
Rate of climb, 30,000 ft. ... 1,200 fpm.
Time to climb to 30,000 ft...14.5 min. ‘
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measurement

and control

of pressure and differential pressure
DELTADYNE® SWITCHES N

Pat. No. 2,042,657 3
HIREARAL I Adjustable for

2 signalling
; pressure and
s differential

' -

d v pressure from
*" 25" we to 200
l ; psi (or psid) in

systems to 5000
psmnd =G5 to +275°F : leak-
]];mﬂf Units sound .;J.Ianm light

ulb, turn motor on or off, u]:-

erate valves — remotely or in
place, 540 to 875

DELTADYNE INDICATORS

Adjustable and
non-adjustable.
Actuation 0.01 to
100 psi (or psid).
For same pres-
sure/temperature
as switches. Red
button pops to
give visual indica-
tion of overpressure, $22 to $85

DELTADYNE GAUGES

For system
pressures to
3000 psi; indi-
cation from 0
to 60 psi differ-
 ential: leak-
proof — no
moving seals:

high-visibility scale. 0 to 60
psid, 3000 psi w.p. model. $92

TRANSMITTERS complete with re-

mote or 1n-place recorder,

Extended pressure and temper-

ature ranges available in all
instruments.

OFF-THE-SHELF OR CUSTOM-ENGINEERED FOR

¢ Hydraulic/pneumatic systems (air-
borne, ground support, industrial)

¢ Process industries (chemical, petro-
leum, fuels)

* Equipment manufacturers (fluid
handling)

Read or control tank levels, and pressure
drops across filters, heat exchangers, ori-
fices for flow metering, gas adsorbers
and many other types of equipment.
Learn more about the cost and service
advantages of these units.

WRITE FOR COMPLETE LITERATURE

<O0PACOOP EMZ « NZO~-VMD $m

Aircraft Porous Media, .

A subsidiary of Pall Corporation

DAL

GLEN COVE, NEW YORK
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REPUBLIC 17-7 PH* and PH 15-7 Mo*

These grades possess the cold formability
of austenitic stainless grades. .. the harden-
ability of martensitic grades. High strength
levels and good creep resistance are main-
tained at temperatures to over 700°F. and
P00°F. respectively. Typical applications:
aircraft and advanced missile structural

parts, bellows, hose clamps, leaf springs

and spring clips, pressure tanks, surgical
instruments, antennae.

58

STAINLESS STEELS

BECAUSE THEY OFFER GREATER VERSATILITY,

precipitation hardenable stainless steels broaden the already
wide field of stainless steel applicability . . . Republic PH
Stainless Steels available in the standard mill products effec-
tively reduce fabricating costs. Higher developed strengths
—which remain high at elevated temperatures—are coupled
with the formability and corrosion-resistance of other stainless
grades. Mail coupon for data.

REPUBLIC 17-4 PH¥ REPUBLIC A-286

Simple heat treatment after fabrication de- In addition to excellent corrosion-resistance,
velops high strength levels without excessive this grade is designed to afford elevated
distortion or scaling. Unlike most martensitic temperature creep and stress rupture strength
chromium types, Republic 17-4 PH* is welded to over 1200°F. Because it is used on critical
without preheating or post annealing, thus applications, majority of tonnage produced is
resulting in lower fabricating costs. Typical processed from ingots that have been vacuum
applications: bearings, bolts, shafts, aircraft melted by Republic's consumable electrode
fittings, gears, splines, mandrels, pins, seats, process. Typical applications: jet engine and
and valves. gas furbine components such as wheels, blades,

frames, housings, afterburners, tail cone parts,
and fasteners.

:E: *Licensed ander Par. Nog, 2482096, 2505743 and Trade Mark of Licensor.

REPUBLIC STEEL CORPORATION
Cleveland 1, Ohio

DEPT. AW-1262
Where Steels are Made to Meet the Challenge of Acceleration

1441 REPUBLIC BUILDING « CLEVELAND 1. OHIO

Please send more information on:
O Republic 17-7 PH and PH 15-7 Mo

O Republic 17-4 PH 0 Republic A-286
| Strong, Mcderr, Dependable DU Title
Company <

Add et —

Ciry Zone

L (1

——————— e
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How many wayscan TRANS-SONICS, Inc. serve you?

&0

PICTURE OF A
CORPORATEHE
I M AG E — You are look-

ing at a Pl04 series miniatarized
pressure  potentiometer by Trans-
sonics, Inc,

."'I|'|'| I:'!'-;I;_'.-I"”I!'['I.[ l._'l"!IF'IZ'.If,]]','IlIZ' :.]]'].lflql"- Wi
think — for there 18 no more trust-
woarthy ‘image’ of a company with
whom you may want to do business
than the products it makes,

What makes this high-precision
imstrument a good imapge for Irans-
sSonics, Inec,!

Well, for one thing, it has proven its
reliability under pressure in the most
demanding missile applications.

So has the company that made it — by
continuing to meet the increasingly
stringent demands for better and
better transducers and instrumenta-
tion systems for the missile, aircrailt
and defense industries for 13 vears.

For another, the P104 potentiometer
15 highly versatile.

So 1r the campany that made 11, Trans=-
Sonics, Inc. makes precision instru-
ments for measuring level, flow, and
temperature as well as pressure.

Then too, the P104 features a rc-
markable speed of TOAPOTAL.

So does the company that made 1, You'll
find Trans-Sonics, Inc. |
both receptive and quick s
to respond to your needs, § T &=
Let us send vou our new
bulletin and catalog. It
suggests the many ways
Trans-Sonics, Inc. can
SCTVE YOLL.

To put the sure 1n measurement , .

TRANS-SONICS, nc

DEPT. 1A, PO, BOX 328
LEXINGTON, MASSACHUSETTS

TRANS-SONICS™ P104 PRESSURE POTENTIOMETER

Accuracy: 1.59% « Time constant: lest than
4 milliseconds + Temperature Stability:
0.0089% °F « Vibration® 352 to 2000 eps — witn-
outl fluid damping = Ranges: 0-500 through

0-5000 psia: gage, differantial, and lowear range
JI"IIIE .:4.1|I..1I|IL- T M

moved to the cutoff position. Idle rpm.
is normally 409 or over. In this -

stance it was 435,

To begin taxiing, a slight advance of
the throttle was necessary followed 1m-
mediately by retarding it to the idle
position. This setting 15 sufficient to
maintain a taxiing speed of approxi-
mately 20 kt.

Steering normally is done by the hy-
draulically ]j{]\.u:'r:,d nose wheel, This
15 L'ng.‘dg,ucl by pressing a button on the
stick,. The rudder remains engaged
through a throw of 45 deg. each side
of center. The aircraft can turmn n a
circle of less than 40 ft.

It takes a conscious effort to keep the
nose wheel engagement button de-
pressed and over an extended taxung
period this can result in a tired thumb.
Steering can be done by differential
braking also.

This type aircraft normally would not
need power steering, The RCAF, how-
ever, took into account operating con-
ditions over long winter months when
differential braking is ineffective on ice
and both impacted and soft snow,

Cockpit Height

When taxiing the CL-41 for the first
time, the pilot is impressed with the
closeness of the cockpit to the ground.
This peculiarity 15 amplihed dunng
takeoff and landing maneuvers.

The brakes, steering, flight mstru-
ments, demist and deice operation, ADI
and anti-g sut, if wom, are checked
while taxiing.

The pre-takeoft check list includes
the hydraulic pressure, harness, control
trim, throttle friction, fuel, faps set-
ting, speed brakes, gyvros, switches, con-
trols, canopy and annunciator pancl.

A full power turnup was quickly ac-
complished, during which all engine in-
strument readings were checked for
normal indications,

Takeoff power application can be
slow or rapid. Tt was eased on for the
hrst takeoff. The greatest surge of power
was noticed in the last inch of the
throttle throw.

Assistant Chief Engineering Test
Pilot Tan MacTavish explained that he
normally took off with the nose wheel
steering engaged for the first 40 or 45 ft
This was done but was not needed be-
canse a 10 to 12-kt, wind was coming
cdirectly down the runway.

Rudder control was noted at about
50 kt. Shight back pressure was applied
to the stick at this point, but was not
immediately effective. Between 70 and
85 kt. the nose wheel came off rapidly
and rotation was checked in a mildly
nose high attitude. Airspeed built up
rapidly as the landing gear was raised.

At 110 kt. the ﬂapa were  raised,
necessitating a slight change in elevator
trim nose up.

It was at this point that the wvisi-
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LARGER SPEED BRAKES are planned for
production models of the CL-41.

bilitv advantages of the CL-41 became
apparent. Downward visibility was al-
most vertical because the seat 15 ahead
of the wing and horizontal sight sweeps
through 300 deg,

Optimum climb speed 15 175 kt. In-
itial rate of climb is 3,650 fpm. Rate at
30,000 ft. is reduced to 1,200 fpm.
Time to climb to that altitude 15 12.3
min.

Air work was hArst on the schedule.
Since acrobatics must be performed dur-
ing conditions of full ground visibility,
the air corridor was limited to an off air-
ways area about 20 by 50 mi. 1n size.

The rpm. was reduced to 85% at
12,000 ft. Straight and level fight at
this setting produced an indicated air-
speed of 212 kt., which was computed
to be 268 kt. true airspeed.

Shallow turns to the left and right
were made and altitude was easily main-
tained. Then steep turmns were tried.
Maintaining altitude during the lat-
ter was not as simple at ﬁnt until the
proper amount of back stick pressure
was determined. Acceleration forces in
these turns were mild, not more than 2g
at anv time. Tendency was to gain alti-
tude in left turmns and lose altitude in
right turns.

Stall Performance

Stalls were tried next. In the clean
condition and the throttle in idle po-
sition, speed decaved slowly in a slight
nose up attitude. The nose was raised
to about 20 deg. As the stick came all
the wav back and the indicated airspeed
was 55 kt, there was some stick shake
but the full stall came suddenly. With
the rudder centered and the stick all
the wav back there was still enough
aileron control to keep from dropping
off on ome wing. The nose dropped hut
then came up again.

Stalls with the landing gear and flaps
down and speed brakes extended were
similar, but the warning came sooner,
T]]{,‘ stall under these conditions was

t 73 kt. Only slight forward motion
t]'f the stick was required to terminate
the stall in both the dirty and clean
conditions,

Production models of the arcraft

December 11, 1941

will have a shick shaker installed as a
stall waming device.

The stall curve 15 not as broad as
that of many other training aircraft.
but it is more honest than rm]‘ﬂ_rr!tum al
aircraft, It compares closelv with the
North American/USAF T-6.

Rolls with the nose slightly high at
the beginning and an indicated air-
speed of 200 kt. were tried to the right
and the left. At this specd top rud-
der had to be applied in the vertical
position.

Rolls at higher airspeeds were not
tricd but were described as being similar
to the aileron rolls of the Lockheed

-33.

Spins to the right and left must be
entered deliberatelv, with the stick full
back in a stalled condition and using
full rudder. Recovery can be speeded
bv reversing controls, but this isn't
needed. The CL-41 will recover from
spins of its own accord when the con-
trols are released.

No rudder control is necessarv as the
airspeed slows at the top of the loop
as i1s the case with a propeller-driven
atrcraft. Keeping the aircraft level with
the horizon while upside down at the
top of the loop is difhicult, since the
wings are behind the pilot.

Control Surfaces

Control forces of the CL-41 are not
light. Neither are thev as great as found
in large aircraft lacking control boost,
All the surfaces are moved by means
of push-pull rods or torque tubes and
there is no servo boost. If static and
dvnamic stability were sacrificed foroes
would perrmit finger tip comtrol, but
the aircraft would not be forgiving of
lack of attention with the beginning
student. | '

Pressurization of the cabin begins at
8,000 ft. It remains at this altitude
pressure until 3 psi.  differential s
reached, somewhere around 20,000 ft.
The cabin was comfortable despite an
outside temperature of —30C.

The main runway at Cartierville has
been lengthened to 8,800 ft. to accom-

modate !]H, CF-104 uhn:h Canadair is
building,

Trafic pattern for Runwav 10 was
sct up downwind at 1,000 ft. after o
pass up the duty runway.

Speed brakes were extended first and
the landing gear was ]n.rm-. red when the
airspecd wi as below 175 kt. Preferably,
this 15 at 160 kt. I']w downwind leg
was flown at 135 kt. Turning base leg.
with rpm. set at about 68%, half flaps
were set and descent was begun. Eleva-
tor trim adjustments in the nose up
direction were necessary  with  flaps
down, -

Approach visibility is excellent and
lineup with the runway offered no prob-
lems. The final straightaway was entered
at 115 kt. and the over-the-fence speed
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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 specific constructions to meet
the ||:~{1rJ.-i of --.IJ|'1'1'|I]|' ;lTIE1||I+'LiI]I[|H:'-', And lhlr-_'l;'w.'u- ]i."ﬂl'”l"ri Lo
rely on "Scorcu” BRAND Lo supply the one right tape for
.-;n:il application. Not only does "ScorcH” BRAND 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 "Scorcn™ BranD 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 Produets Division, 3M Co.,

St, Paul 6, Minnesota. ) 1961, 3M Company

Magnetic Products Division Bmw

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

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

HEAVY DUTY TAPES 498 ond 499—offering exceptional life, vood
resolution, high resistance te temperature and humidity, reduction
in the build-up of static charge. In standard and extra-play lengths,
HIGH OUTPUT TAPE 428 —offering top output in low frequencies,
Performs well even in lu-mp:*rutun' exiremes,

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

“SeoTcH' BRAND MAGNETIC TAPES FOR INSTRUMENTATION

“SeoTcH" and the Plaid Design are registered trademarks of 3M Company, St. Paul 6, Minnesota. Export: 33 Park Avenue, New York, N.Y. In Canada: London, Ontario
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was 95 kt. The CL-41 was leveled oft
about 20 ft. in the air. which, Mac-
Tavish explained, was the standard re-
action of pilots who are accustomed to
having cockpits sit higher off the
ground. Nevertheless, the aircraft for-
gave this misjudgement and landed
smoothly in spite of a higher sink rate
than desirable.

A runming takeoff was made, with
only throttle advance, flap change from
full-down to half and speed brake re-
traction necessary while on the runwav.

As a test, the brakes were applied on
the final landing. Action was positive
and not sensitive since thev are un-
boosted. -

The canopy cannot be opened at
spreds greater than 40 kt. because of
the danger of it blowing off.

Engine shutdown is done simply by
slipping the left hand throttle around
the detent to the idle cutoff position,

The JT12 engine operating limita-
tions are few. At 95% rpm., maximum
exhaust gas temperature is 538C, while
oil pressure can be 45 psi, =5 psi. Oil
temperature for all powers can vary from
40 to 120C.

Maximum allowable exhaust tem-
perature at starting 1s 635C.

While undergoing accelerations, such
as in tight turns, the maximum time al-
lowed is two minutes, the maximum
exhaust temperature 1s 666C and the
o1l pressure limit is the same as for
maximum continuous power. Minimum
oil pressure allowed is 35 psi. while
idling.

The engine is not designed for ex-
tended negative g conditions because
oil ceases to flow to some bearings
above 3F and fuel flow ceases under
3F. Negative g can be imposed a max-
mminm of 15 see, at 3F and above, and
12 sce. from —651 to 3F,

Diving Speed

The limiting diving speed of the CL-
41 1s 500 kt. equivalent airspeed and
the limiting Mach number is 0.8, which
15 500 kt. EAS at 3,000 ft.

Positive g limit is 7.33. The nega-
tive limiat 15 3g. All the limits apply
up to a weight of 6,500 b,  Maximum
landing gross weight is 6,300 1h., but the
controlling factor is the landing gear
and not the airframe,

A hvdraulic svstem hand pump is
available in the event of engine driven
pump failure. If there 15 a leak in the
svstem there is enough fluid remaining
in the tank below the standpipe level
to allow the landing gear to be lowered
with the hand pump.

The aircraft 15 stressed to Sg vertical
and 24g forward, which permits wheels
up landings in terrain rougher than agri.
cultural fields. In the event of engine
firc on the ground there are spring
loaded doors where carbon dioxide hoses
can be inserted,

MODICON* 1V is the only modular dispersed
air detense system already developed for the
command and control of tactical aircraft,

interceptors and guided missiles.

Engineers qualified to contribute to digital
data handling and display systems will find
unusual opportunities at Litton. An Equal
Opportunity Employer.

| *Trademark. For descriptive literature on MOdular Dispersed CONtrol Systems, write:

LITTON SYSTEMS, INC.

DATA SYSTEMS DIVISION
CANOGA PARK, CALIFORNIA

COMMAND AND CONTROL SYSTEMS: AIR DEFENSE, SPACE VEHICLES, AIR TRAFFIC
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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 overhealts!

"Has no friction wearing sur-
faces —no heat retention
(uses the atmosphere as a heaf
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
most extensive dynamometer testing facilities,

\utomatic braking system helps take sk)d
problems out of high-speed landings!

AN Automatically adjusts itself to
% runway conditions — prevents

tire flat-spotting and skid blow-
outs — shortens stopping dis-
tance—instantly adapts the
pressure of the brake to the
coefficient of friction between
the tires and any runway sur-
™ face. Ellminates human ele-
‘ 88l ment in aircraft braking. An
s | ; | exclusive Goodyear develop-
nt of high reliability in being today.

Ime
Corrosionproof 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 lhighter 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
brikes, better flexibility resists higher impact loads.

Wire tires & skids for the hottest landings!

You can’t use regular tires on
re-entry vehicles without
incurring severe design penal-
ties ( re-entry heat bars exposed
rubber). But you can use these
exclusive Goodyear wire tires
andskids. Made of 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
"4y 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.L.-1713 Akron 16, Ohio.
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1 MONEVWELL
L

SPACE SAVERS
FOR THE
SPACE AGE...

"442EN"" SERIES “404EN"" SERIES

]

“402EN"" SERIES “444EN'' SERIES

“JO0EN" Series includes these models: 2-pole plunger,
2-pole rortary, 4-pole plunger and 4-pole rotary.
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SEALED SWITCHES WITH EMPHASIS ON SIZE. Only 11/16"
diamerer—the new "402EN" Series allows tighter tolerances in space
and weight. These switches are sealed against changes in atmospheric
condinions, provide dependable switching in a temperature range of
—65°F. to +250°F.

All of the switches in the "4007 line offer compact, sealed limit
switches for applications in aircrafe, missiles, missile launchers, and
in ratlway, marine and mobile equipment. The switching element is
complerely sealed wichin the small diamerer housing, providing
operating and mechanical protection against severe environmental
conditions, vibration, and shock., They meer immersion test require-
ments of MIL-E-5272A, Procedure 1. The 400" hine offers a choice
of actuators and circuiery. Rotary acruators are adjustable,

MICRO SWITCH manutactures a complete line of sealed switches,
Consulr the nearby MICRO SWITCH branch office or write for the new
Cartalog 77—best way to be absolutely sure ot precision and reliabilicy,

MICRO SWITCH ... FREEPORT, ILLINOIS
A division of Honevwell

In Canada; Honeywell Conrrols, Limited, Toronta 17, Oniario

E .

H| Honeywell

S T MICRO SWITCH Precision Switches

Glass Fiber VTOL Propellers Proposed

By James D. Hendricks

Three-way competition is develop-
ing for the propeller subcontract in the
tri-service VTOL  transport program,
with glass fber designs favored in
carlv proposals by two Arms.

Hamilton Standard Division of
United Aircraft Corp., Curtiss-\Wrnight's
Curtiss Division and General Motors’
Allison Division are secking the sub-
contract, which will be awarded by
Hiller Aircraft Corp. Hiller, teamed
with Ling-Temco-Vought and Rvan to
develop the transport (AW Sept. 25,

352), has responsibility for pro-
pellers,  transmissions, gearing  and
shafting.

Hamilton Standard and Courtiss-
Wright have conducted preliminary dis-
cussions with Hiller, and Allison 15 ex-
pected to make its first proposal in the
near future,

Although Hiller has not limited the
competition to those three firms, they
appear to be the major contenders. "It
will be some time before any decision
15 reached on propeller selection,” a
MTiller official told Aviation WeEek,
“We've got a good deal of studv vet
to go.”

Hiller is in the process of establish-
ing propeller performance criteria for
the transport, but the company 15 not
active in designing a propeller of its
own, he added. No dollar estimate is
available as vet on the subcontract.

Glass Fiber Advantages

Glass hber propeller suggestions are
receiving the most serious considera-
tion, though not to the exclusion of
conventional steel and aluminum alloy
tvpes. This emphasis on glass fiber
seems to stem mainly from the possi-
bilities 1t affords for signihcant reduc-
tion of propeller weight, a vital factor
i the development of the transport.

Hamilton Standard and Curtiss-
Wright have offered suggestions for
glass fiber propellers basically along
lines of models which already were
under development by those com-
panies prior to imtiation of the VTOL
transport program.

Allison, which now produces pri-
marily hollow stee¢l blades bearing the
Aeroproducts name, is withholding pre-
liminary recommendations until Hiller
has established its criteria, an Allison
official said. “We dehnitelv plan to
enter the competition at that time,”
he added.

Hamilton Standard is developing a
propeller which utilizes a glass fiber
blade fitted over a steel spar which is
attached to the hub. This design is
based on the combination hollow steel

blade and steel spar propeller, which
Hamilton Standard has produced since
1946 for the Lockheed P2V aircraft.
Engineers at Hamilton Standard sav
the glass fiber blade could cut total pro-
peller weight as much as 209, regard-
less whether the propeller uses con-
ventional or variable camber. The
company’s glass fiber blade reportedly
would allow weight reduction in hub,
barrel and related propeller parts.
Flight hardware of the glass hber
blade is to be delivered late next vear.
Experimental models have undergone
tests in the laboratory at the company’s
facility in Windsor Locks, Conn. In
tests to date, the lightweight blades
have been subjected to vibration, dam-
age from simulated flving objects, a two-
day soaking in boiling water, high speed
runs on a turbine engine and freezing
to —65F. Simulated lightning and

wind tunnel tests are scheduled for the
near future,

“It's possible that there might be
other uses for the glass fiber blade on
other VTOL or STOL aircraft even be-
fore the tri-service transport is ready,”
a IHamilton Standard execative said.
The hrm has created a task force from
its production plastics group to work
with engincers on blade fabrication to
come up with a design immediately
adaptable to production.

The glass fber blade is one of three
propeller programs now under wav at
Hamilton Standard to develop high
thrust, low weight propulsion for
VTOL and STOL vehicles. The com-
panv also 15 working on an integral
gear box propeller which places the
gear train, normally mounted on the
cngine, on the propeller instead. Engi-
neers believe the method might save

GLASS FIBER blades proposed by Hamilton Standard for triservice VTOL transport
propeller are readied for stress testing. Blades are fitted over steel spars attached to the hub.
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A
penny
saved
may be
a penny

aircraft
modification

The only true economy in aircraft modification is in getting the best possible

quality job—one that will last the lifetime of the aircraft.

There is no compromise with quality at AiResearch. Every job is performed
by highly trained and experienced personnel. And each job is checked and double-
checked to meet the company’s own high standards of quality and safety.

AiResearch facilities contain the most modern equipment available needed to

perform any type of aircraft modification required. It is the most experienced company
in the complete modification of corporate aireraft, including installation of electronic,
electrical and instrument systems.

Send today for our 28-page brochure illustrating and describing AiResearch custom
interiors and the company’s extensive facilities.

AiResearch Aviation Service Division

International Airport, Los Angeles, California/Telephone: ORegon 8-6161

another 15% to 20% in weight. The
third program is a varable camber pro-
peller (AW Aug. 15, 1960, p. 5),
which uses paired blades in a common
hub to achieve maximum static thrust
without sacrificing high speed cruise
POWET.

Criteria Summary Awaited

Curtiss-Wright's Curtiss Division at
Caldwell, N. |.. has developed an all-
elass fiber, low-cost radial lift propeller
for V/STOL aircraft (AW June 20,
1960, p. 277; June 19, 1961, p. 93).
However, a company spokesman  said
Curtiss-Wright will wait for Hiller's
final criteria summary before deciding
whether to make its hid with the pro-
peller as now developed or with modih-
cations,

The Curtiss-Wright propeller is an
outgrowth of early glass fiber blades
tested aboard the companv's Models
100 and 200 VTOL executive aircraft.
Basic structural material of the blade is
a glass fber weave with either um-
directional or directional hber orien-
tation. The seamless monocoque blades
are molded integrally with a steel blade
root for hub attachment, The blades
weigh about half as much as equivalent
hollow steel or solid aluminum alloy
tvpes, according to the company.

Curtiss-Wright  engineers  mamtain
that the glass fiber blade ofters several
other advantages besides weight and
cost reduction. Thev cite these benehts
as control of mass and stress distribu-
tion by arrangement of matenal, low
notch sensitivity, freedom from corro-
sion, high damping characteristics and
reduced electrical power requirements
for de-icing.

Intruder Completes
Non-Refueled Flight

Grumman  AZlF-1  Intruder, twin-
engime jet attack plane under develop-
ment for the Navy, recently completed
its hrst non-stop, non-refueled  trans-
continental flight, covering a 2,583-m.
course from North Island Naval Air Sta-
tion at San Diego, Calif., to Grum-
man's Peconic River, N, Y., facility in
approximately 44 hr.

The aircratt, piloted by Lt. Cdr. Bud
["kas, clearance desk officer for Navv's
Burcau of Weapons, used only fuel
stored in internal cells. “There was a
considerable fuel margin  remaining
when it landed,” a Grumman official
s

The aircraft maintained 27,000 to
258,000 ft. altitude during most ot the
flight. Average speed was about 574
mph.

Eight flight models of the Intruder
have been produced. A Navv prelm-
inary evaluation of the planc’s avionies
systems will begin in a few weeks,

How to “air condition”
solar cells Iin space

Bauseh & Lomb optical/electronic/mechanical
capabilities boost power-pack efficiency

Silicon solar cells provide energy for space craft by converting +5&]31'
radiation into electricity. Only about 109, of the sun’s energy 1s
utilized. The rest is unwanted heat that can reduce the efficiency
of the cells and jeopardize the vehicle's instrumentation,

Bausch & Lomb solar cell coatings, by selective absorption and
reflection, enable the solar power pack to achieve

optimum efficiency. (See typical curves.) Count on B&L
experience—in vacuum deposition of precison coatings

on all kinds of cover glass substrates as well as on the cells
themselves—to tailor the coating to specific requirements.

Write for technieal reports on B&L eapabilities in design,
development and production. Bausch & Lomb Incorporated,
Military Produets Division, 82124 Bausch Street,

Rochester 2, New York.

BAUSCH & LOMB
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MISSILE ENGINEERING
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HAWK RADOMES are checked for final contouring (above) before being finished on engine
lathes in the background. Final assembly area for Hawk missiles at Ravtheon Andover
plant handles guidance section, radome and elevon control ring assembly. Hawk is in
large-volume production for U. S, Army.
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Hawk Anti-Aircraft Missile—

SIMULATED Hawk battery site aids development

-‘—;-_.'_.-

Production

By David A. Anderton

Andover, Mass.—Ravtheon Hawk
mussile svstem, umhnnnlg at peak pro-
duction level for the U. S. Army, draws
on more than 3,500 active Stlpphurs of
parts i a program whose costs since n-
ception are climbing toward the $900-
milhon mark.

More than half these allocated funds
have been spent outside the company,
Ravthcon savs, and about 5200 million
have gone to the many small businesscs
associated with the Hawk project.

Ravtheon has had more than 5,200
direct suppliers to the program to datc.
Including all sub-contractors, the com-
panv cstimates the total number of
manufacturing firms associated with the
Hawk at a “conservative”™ 25.000.

As prime contractor for Hawk to
Army through the Boston Ordnance
District, Ravtheon Co. has svstems
responsibility for the mussile, Technical
dircction of the project is mn the hands
of the Armv Rocket and Guided Mis-
sile Agency at Redstone Arsenal, THunts

ville, "!.1.1

qutuna :.ngmu:r:lng m the research
and development sense, plus flight test
work on complete svstems, is under
Raytheon Missile Systems Division at
Bedford, Mass. Work on contimuouns
wave and pulse acquisition radars was
done by the company’'s Equipment Di-
vision at W avland, Mass. Production of
the system is the responsibility of
Aero/ Weapons Division here.

First exclusive details and phot--
graphs of the Hawk system appeared in
Aviation WEEek Dec. 4, p. 74, as the
first article of this two-part senes.

Ravtheon management adapted most
of the standard :ni:pm.ir:hu of large-
scale, complex-svstem  production tn
the Hawk. It should be pomnted out
that Ravthecon is not in a strange held;

70 AVIATION WEEK ond SPACE TECHNOLOGY, December 11, 19561

although traditionally associated with
the manufacture of electronic equip-
ment, the company has versatile manu-
fu:turmg capability across the spectrum.
[n addition, Raytheon is prime con-
tractor to the Navy on the Sparrow 3
air-to-air missile, a weapon of a different
sort but involving many of the same
approaches in design, engineering and
manufacturing philosophies.

The company relies heavilv on sub-
centractors and suppliers of parts and
hardware. In the Hawk missile there
are about 3,500 separate parts of about
1,500 different kinds. Only 113 of
these are made by Raytheon; the rest
arc purchased outside the companv.
Including raw matenials, more than
S6.5 million worth of purchased parts
comes i every month for Hawk.

Parts with a high direct-labor cost
are, in general, manufactured by Ray-
theon.,

Peak production scheduling 1s based
on one-shift operation, with some sec-
ond-shift time for maintenance and to
fill in at trouble spots. This gives flexi-
bilitv for anv sudden neced “for cxtra
production; by adding a full second and
third shift, Hawk m;t]:mt could be
nearlv doubled or trebled.

Ravtheon managers talk about two
lasic nmmlfttturmg philosophies which
thev apply to the Hawk:
® Versatility, so that changes or modi-
fications cm be put into production
missiles as rapidly as possible, without
aependence on a vendor's lead time.
e Capability, so that every cntical part
in the svstem could be manufactured,
if necessary, by the companv. This
chminates [{Jlll'-: line shutdowns if a
subcontractor runs into trouble.

But most impressive to the engineer-
ing observer 15 Raytheon’s insistence on
the importance of gqualitv control, and
the clevation of quality control en-

testing of missile system. Engineer enters battery control central (left); ew acquisition radar is in left foreground.

Part II:

Pace for Hawk Is Set by Quality Control

gineering to a position just below top
plant management. This change from
the usual scheme of things was born
out of the Hawk program and, accord-
g to company ofheials, 15 a major fac-
tor in obtaining and keeping a high rate
of deliverv of complete svstems.

The gualitv control svstem starts at
a shop level when any purchased part
arrives at the Ravtheon plant here.
More than 250 inspectors in three areas
—mechanical, clectrical and microwave
—augmented by Army Ordnance inspee-
tors check almost evervthing as if it
were to go on a flight missile. In spite
of the ::|u‘1|11|’r|u of materials involved,
there a5 very little sampling;  almost
1009 h.atmg s done on incoming
parts. They are put through drop,

shake, shock and life-cvele testing be-
fore being released to production.

At an engmeenng level, quality con-
trol starts with personnel from the group
in research and development engineer-
ing offices at Bedford. From initial de-
sign to hnal delivery, they are never far
out of sight of every part that makes up
the Hawk svstem.

A major share ot the quality control
j0b 15 assigned to its engineering cletrt
ment which is responsible for a variety
of jobs usually assigned to many differ-
cnt engineering groups.  For example,
quality control engineers develop all
functional svstem parameters to dehne
the limits of operation, Thev develop
all test procedures and tell both produc-
tion test and quality control test per

"_‘—!
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AEROJET- GEHERAL solid- pmpr:ll:mt m-:kcl.' engine for Hawk missile ﬁrns at two thrmt
levels: boost (above) and sustaining for cruise (below).
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Kodak hi-f1 for

photographic systems

[s this a picture of two inanimate
objects? “No.”

Is this a picture of two animals?
“Yes.”

Are they large animals? “No.”
Two-legged animals? “No.”

Are they feline? "No.”

Dogs? “Yes.”

Longhair dogs? "No.”

s one a German Shorthair dog?
“Yeg.

[s the other? "No."

And now a message from the
sponsor:

The uninitiated have now been ini-
tiated in didactically rudimentary
fashion in the spirit with which the
piece of equipment pictured at the
left digs out, bit by bit, information
of real consequence provided by an
ambitious photographic system.

The item was custom-built by the
Kodak forece in being, which mod-
estly calls it a 20N precision en-
larger. The item is not stocked tor
sile.

All this enlarger does is: 1) re-
move dust and static charges from
the film, 2) project the film while it
is submerged in a liquid of match-
ing refractive index, 3) insulate the
film from vibration, 4) resolve 200

ance of the enlarger shows the prac-
tical worth of some theories we
have had wherein the term “resolv-
ing power  is replaced by a more re-
vealing concept from the electrical
engineer's vocabulary — "sine-wave
frequency response,”

Can vou imagine treating a pho-
tographic lens or a photographic
emulsion, or a combination of the
two, as though it were an a-c system
and developing equations for its
sine-wave frequency response?
That’s exactly what we are doing.

At right is pictured one of the
practical tools we are doing it with.

[t is a microdensitometer we built
to measure details in a photographic
image down to 0.00005 inch.

This is the microdensitometer trace

of this photographic reproduction

of this sine-wave test object.

Could it be we've hit on a common
denominator, a common language
for photographic-emulsion men, lens
men, and electronics men?

Is it possible to apply the same
Kodak-engendered theoretical mod-
els and practical tools to the optical,
mechanical, and photographic-
emulsion elements of a photograph-
ic system, plus the electrical ele-
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mit the work of our 20X precision
enlarger as exhibit "A.”

Before you coll us in to build a
fotal photographic system based on
these principles, vou might wish to
write for a review paper by one of
our men whom we have kept busy
for many vears combing out the
principles. Its title: “Methods of
Appraising Photographic Systems.”

. A e H]‘["”E‘.ﬁ'] ‘Ef ””UF I[ js I'"'jl'_ 50) Sir" ]IE a5 t]liE -:.1':.-:[\’ L
lines per millimeter to the edge of o0} K 4E mve di Snac: b Tusn e el )
the picture and more than 400 lines s ve do, does 1t become tisement.
o f}[ 'L'L.l‘lll; ‘I‘ ' i | 1".IEJ,'-_-;SJ:h]E to ['.Il'l.':i.llli:[ the Llhl]f.t}' of |I|il,! On the other i];u][L we ve already
| 1€ CCTILET. 2 : i ] = 8 . A 4
This is not a “breakthrough” in ﬁ | total system to reproduce detail in restd the paper, so if vou'd like to
: i f : B R el .
: ! o 2 terms of signal-to-noise ratio in the  get started . . . shall we meet and
enlargers as we understand the Exial Biraintiian : :
i Bl B e vt hioke: the e | hnal big picture! talk about the connection between
erm. But it is, we hope, | Yes, on all three counts. We sub-  our capabilities and your problems?
enlarger in the world. 4 . B b
1 y e g, - el L % G i L n, = 1] = K F B
It is as gnmlr.lh it is for the simple Sk (it e
and undramatic reason that a new AP
G P e And here we have plotted the rela-
method of optical analvsis now pro- Hve analiteds of the al oPTICS . :
vides a clearer insicht into these ive ,ulnp itude {]‘.r the above pho- - For the above-mentioned paper and the new booklet, Kodak/
Py “INTs e ? tographic reproduction as a tunce- ELECTRONICS ‘oree i Ny it s arizes .3 inati
wattars: We now know that the ti{i n}} e 111 R iTi 1 Illil:'i[ A H] Fo r_[r: ]irrlr HFEHI,:', that summarizes our work in coordinating
Eu a ¥ v 1'_ ; * L] -'_ ..- i 3 | 5L i B . - = b . % 1 r ’ ) "
term “resolving Ijm.;,[.r’ doesn't de- “sin P ‘ | . 15 |'~'|H 'ltf MECHANICS | these helds, write Government Contracts Department,
: 3 S sine-wave requency response o —
scribe fully enough the ability of an 5 1 . I S R
: the photographic system.

element in a photographic system
to handle fine detail, The pertorm-

EASTMAN KODAK COMPANY, Apparatus and Optical Division, Rochester 4, N. Y.




Hoffman,
pioneer 1n TEAM
contracting,
now experienced
In three major
programs...

ULD-]

480~ L
DCCS

In 1957, in conjunction with the U. S. Air Force, Hoffman implemented the idea of a co-contractor, systems man-
agement team relationship for the ULD-1 Program. This involves the development of a system by many co-contrac-
tors under the guidance and direction of the Hoffman Systems Management Department. Basic experience in such
cooperative efforts was acquired by Hoffman's management of the team producing the Air Force's ULD-1 (Tall
Tom) System. The ability to integrate its contributions with those of other organizations i1s demonstrated by
Hoffman's participation as a team member in projects 480-L (AIRCOM), the Air Force's World-Wide Communica-
tions System and DCCS, DCA's Defense Communications Control System.

Experience, knowledge and skill provide Hoffman with a unigque capability in systems management.

Hﬁﬁman/ELEcTnunlcs CORPORATION

Military Producits Divislion

3740 5 Grand Avenue, Los Angeles T, Califorma EFRTING MNASTIAINT

SIGNIEICANT DEVELOPMENTS AT HOFFMAN MAVE CHEATLD P (OGNS FOR SCIENTISTS AMDO ENGIMEEARS OF MiGH CALIBER. PLEASE ADDEESS INQLIRIES TO VICE PRESIDENT, INDUIZTRIAL BELATIONE

sonnel just how those tests will be run.

The group also designs and develops
the equipment to make the tests in the
first place, and then 1s rufpmmt:-l:_ for
documenting those tests for the cus-
tomer. Maintenance and calibration of
all test equipment s also under the

gualitv control group.

Onlv two Ravtheon managers have
the authority to stop the Hawk produc-
tion line: one is the Andover plant
manager and the other is the chief
quality control manager. There is no
time wasted in the action, either, One
engineer remembered a time when some
trouble developed in production of the
[Tawk, It was reported by the line fore-
man to the responsible qualitv control
enginecr who in turn went to the mana-
aer with the storv, “We shut the line
down in 10 minutes clapsed time from
the discovery of the trouble,” the en-
gincer pointed out.

This kind of decision-making ma-
chinerv in the hands of quality control
personnel is unusnal. But the company

savs it pavs off in many wavs that would
he difficult to achieve otherwise.

Once the line has been stopped for
cause, the quality control manager gets
svstems engineers to dig into the diffi-
cultv. When the pmlﬂun 15 solved,
there is a routine procedure mvolving
Armv Ordnance permission that has to
be completed before the line can start
again. The reason involves contractual
obligations.

[f a part has to be changed, that
means the contract also must change,
and Army must have full knowledge of
the proposed changes before they can
be incorporated.  So Ravtheon quality

final assembly at Ravtheon's Waltham plant.

control engineers test the new change
or new part, document that test and
report it to the local representative of
Armv Rocket and Guided Missile
\genev, Tf he approves, he forwards the
rqm.t to the Contracting Officer of
Boston Ordnance District, who has the
|1Il‘|1:=n|"'- to tell P».l'l. theon to get -?nmg
aganm. There is no wav of short-circuit-
ing this procedure to speed up produc-
tion. except of course by hand-carrving
documents throngh the channels in-
stead of sending them by mail.

One detaill of the change svstem s
worth noting. Even the EQ (Engincer-
ing Order) fnrnn which are generally
used to make small changes on a pro-
ducton drawing and which climinate
the need to correet the main drawing
every time there 15 a small change, fol-
low tight procedures. They have a
space for the dates on which repair
parts will be available and on which
technical manual pages will be readv.
There is no EO sent out without this
information, so that there should never
be a case of a missile arriving in the
ficld when the troops dom't have the
necessary  information in drawings or
documents, or parts to complete it.

Finallv, when a mussile system s
readv for delivery, quality control signs
the final certificate of inspection. Units
are still subject to a further check at
the option of the Boston Ordnance
District. Their inspectors can ask for
spot checks of warchoused items i a
so-called Vertfication Test. With these
out of the way, the missile 15 released
to Armyv channels.

Ravtheon's work on the Hawk svs-
tem i production is divided about

"

AN/MPQ-35 p-.ﬂsve ucqmsltmn radar for Hawk missile system gets electronic check durnng

I'Jlmmﬁ load replaces {:r:iﬂh-u!nul antenna

on top of lmllftm:d radar assembly, Unit is wheeled for over-the-road towing, breaks into

two sections for helicopter transport.

AVIATION WEEK and SPACE TECHNOLOGY, December 11, 1961

HP' space age support provides. ..

PROPELLANT
POWERED
ACTUATORS

that develop more energy
per pound per cubic inch
than conventional actuators

Rocket Power Inc., has
designed, tested, qualified
and produced a wide
range of precision
propellant-power actua-
tors for critical aircraft/
missile applications.
These versatile devices
are used to—

® release ® ejecl

® separafe ® open

e close ® posifion
® push e pull

Rotary or linear, they
provide high reliability
and instant response.

Let an RPI development
team help solve your ac-

tuator problem. They're
available for consulta-

tion at vour call.

4
|

FOR TECHMICAL DATA on
BP| propellant-powered ac-
tuatore, write for Technical
Bulletin #1100,

ROCKET POWER INC.

FALCON FIELD /MESA, ARIZONA

OFFICES: Pasadena/Dayton/Washington, D.C.
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General Electric High Reliability Tantalytic*® C;ﬁq‘acftﬂrs

Both now qualified for MINUTEMAN
Both now available for other programs

Both Solid and Foil General Electric High Reliabil-
ity Capacitors are now qualified for the unprecedented
MINUTEMAN mussile reliability program.

Perfected and qualified under separate MINUTE-
MAN development contracts, G-E solid and foil types
now approach final objectives—a failure rate of
001% /1000 hours (under specified test conditions).

To prove such reliability, General Electric logs
250,000 unit test hours each week. The total now
surpasses 5,000,000 sequential test hours—smaller
samples do not satisfy high-reliability objectives!

So that tomorrow’s units will equal those produced
today, General Electric calls on unique in-process

* Reg. Trade-mark of General Electric Ca.

controls, An outstanding example 15 the Integrated
Relhability Data System which measures and controls
each wvariable from incoming material test to held
performance,

To help the customer calculate system reliability,
General Electric will provide reliability test data
on each rating. This information i1s up-dated every
1000 hours.

The MINUTEMAN-qualified capacitors described
are now available for all electronic systems. For specs,
contact your G-E Sales Engineer. For descriptive bul-
letins, write to Section 430-05, General Electric Co.,
Schenectady, New York. Capacitor Department,
Irmo, South Carolina.

;}vgmss /s Ovr Most Important Product

GENERAL @3 ELECTRIC

HAWK RADOME is made from layup of 28 glass cloth “socks” pulled over a steel form and hand-worked to eliminate wrinkles and
impregnate the cloth, Final step is forcing excess binder out with Hydrosqueegee and curing the layup with heated rubber bag drawn
over the built-up form. Cyele takes about one hour per radome.

cqually between the 1.2-million-sq.-ft.  he sees rows of radomes, scores of guid-  tucked away in one corner of the plant,
plant here and the Waltham plant. ance sections waiting for test and cali-  takes the euidance package with its
‘lu.lru.r of the parts associated with the bration, dozens more under test in a seeker ]H.l{] covers 1t with the radome,
missile airframe—guidance system, ra-  series of alcoves and cells. adds the elevon control ring and pack-

dome, and final assemblv of the nose Finally all the parts come together age, and sends it out to final checking.
and tail packages—are handled here. in one of the shortest |:l['{‘.lﬂ1IETL{‘.IE‘.| lines Most of the production techmiques
Waltham is responsible for heavy vet seen. This relatively small area, are straightforward. Hawk is meant to

cquipment production such as the bat-
tery control central and the ground

radars. o e Hawk Missile System Suppliers
A tour of the factory shows that bBhe , ]
aims of manufacturing management— Item ReaeD Production
versatility and Up.ﬂu]th—uuun to hawve Hawk missile:
been carried out. The machinerv is Cuidance Ravtheon Ravtheon
varied in size and function: there are Powerplant Aerojet-General Acrojet-General
no endless ranks of the one-tvpe ma- Wings, clevons Northrop Northrop/Temeo (now |
chines usually found in high-volume L-T-V)
machine '-.hnp:a Instead l}ur-:_ seems to Warhead Picatinny Arsenal Government Furmished |
be one each of every type and size of Equipment
machine tool, giving the observer the Ground gnidance group:
IMPression of a large experimental or Battery control central Ravtheon Rayvtheon
prototype shop “ﬂ“T than a gear CW ':I-quli.'-i'ri{bn radar Ravtheon Rui.'lhmn
WOrKS, CW illuminator Ravtheon Ravtheon
The other noticeable feature of a [_"“-" Pulse acquisition radar Ravtheon Ravtheon
tory tour is the ]‘”g‘: number of quality- \ssault fire command console Ravtheon Ravtheon
control stations. The over-all factorv ' |
average works out to about one quality Ground support equipment:
control man per seven workers: their Launcher Northrop Northrop
positions are dotted all over the factory Launcher electronics Raytheon Raytheon

Aoor. In the section where {hftfﬂ [.u:ﬂ]ur.n"'tr.':lll:-;!mrtl.'r

Northrop/Food Mach. Northrop/Food Mach,

rered ‘MHHLIJ flhrii. ite the l.’.rm'l]ﬂll'_]h_f.] Pallet I'ruchant Fruchaut/Portland
suidance “platters,” every few stations Copper & Tank
|hmr the line 1s an IE:I'.EH{.“HH position, Guidance container Applied Design Williamson Mg, Co.
where the work of the previous few op- Single tactical container Applied Design Williamson Mig, Co.

crators 1s carefully checked and venhed.

Actual rate or quantity of Hawk pro- Test equipment:

duction 1s not known; but the number Missile test shop Raytheon Raytheon

of components stored waiting to go on Ground equipment test shop Raytheon Raytheon/G. F. E.
final assembly confirms the ]Ill!}lLHHIHIi Shelters Craig Craig

that this is one of the largest mussile Electronic test equipment Raytheon/RCA Raytheon/RCA

production jobs in the Hlthht't Fvern Hydraulic-mechanical test equip. Ravtheon/Kidde Raytheon/Kidde
where the observer looks in the flu:tun = )
AVIATION WEEK ond SPACE TECHNOLOGY, December 11, 1961 77



THIS IS [Hitco©-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 vards or more in length,

L

The characteristics of greater length and a stronger material make Hitco-C fabric superior for coating opera-
tions. Molded and laminated parts fabricated with Hitco-C demonstrate excellent physical properties.

For full information send for Technical Bulletin 1-38

H. . THOMPSON FIBER GLASS CO.

Mi 1611 West Florence Avenue + Inglewood, California + ORegon 8-6251

WRITE OR CALL YOUR MEAREST HITCO FIELD EMGIMEER. EASTERM: Tom Kimberly, 38 Crescent Circle, Cheshire, Coan., BR 2.6544, Fred W. Muhlenfeld,
4659 Lach Hill Rd,, Baltimare 12, Md,, VA 53135 MIDWEST AND SOUTH: Burmie Weddle, 5850 Colten Dr. M.E., Allonta 5, Ga., Phone 233-FE0A.
EOUTHWEST: Marshall Marris, 2850A W, Berry, Bm. 7, Fort Worth, Tex., WA 4.B47%. SAN DIEGO: Jahn Veil, 7048 Haoveleur Woy, BR 8-5350. SACRAMENTO:
Raymend Cutler, 4411 Surito 5t., |V 3-T243. CANADIAN PLANT: THE H. |. THOMPSOMN CO. OF CAMADA LTD., &0 Johnsion 51, Gueloh, Ont., TA 2-6630

: 'ﬂ}‘,‘h
o

T |

HAWK GYROS and accelerometers are assembled in a clean room at Raytheon’s Andover plant. Production techniques are conventional;

-

accent is on quality control and careful inspection following every few steps of assembly.

he a rugged missile built to withstand
the rigors of Army operation and to be
casilv repairable or maintainable in the
ficld. This im manv wayvs dictates an
unsophisticated design using minimums
of exotic materials or fabncation
methods.

But a few of the production tech-
niques used are somewhat different.
One of these is the production of the
elass fiber radome that covers the secker
head and forms the aerodynamic fair-
ing for the front of the Hawk missile.

Radome Production

The glass fiber layup that fmnally
emerges as a finished radome for the
| Tawk starts in Ravtheon shops as I8
“socks"—patterned and sewed glass
cioth formed into shapes approximat-
ing that of the radome—pulled on a
metal form.

Two men work at each mandrel,
pulling the tight-fitting “socks” down
over the contoured mold form, smear-
ing the creamy curing plastic over each
laver and working out the wrinkles
with their gloved hands.

With the rough livup completed and
covered with a polyvinvl chlonide sheet,
the mandrel is positioned m a Hydro-
squeegee, the shop name for a hxture
which squeezes out the excess binder,
smoothes the wrinkles in the “socks”
and cures the piece m one operation
that lasts about one hour. The Hydro-
squeegee 15 a  hot-water-filled  conical
bag of rubber suspended from an over-
head support. The work piece is located
so that it and the bag are pont-to-point
in the wvertical position, like two -
domes nose to nose. The bag is then
lowered slowly over the form, and the
hvdraulic pressure of the water inside

the bag squeezes out the excess binder
as the bag slowly lowers to cover the
entire tadome layvup, It goes on like
a “sock.” put on inside out and
starting at the point of the radome nose.

After curing, the nose radomes are
routed to a machine shop for final con-
touring on a lathe with an automatic
tracer to meet minimum tolerances.

Finally each radome is checked clec-
tronicallv to determine its dielectric
properties bhefore being routed to final
assembly for installation on the guid-
ance package.

Ravtheon makes the rate gvroscopes
and accelerometers used in the Hawk's
internal guidance package. Production
techniques are conventional; work 1§
done in the usual “clean” room. largely
by women workers and inspectors.

Production Techniques

The gyvro starts out as a motor stator,
around which is the rotor which doubles
as the inertia flywheel of the gyvro. The
rotor-stator combination is  gimbal-
mounted, then pickoffs—which have
heen made as a separate assembly—are
added. Finallv the case scals off the
gvro assembly,

Gvro and accelerometers are on the
arder of two inches long and about one
mch in diameter.

The insistence on quality  control,
prevalent throughout Rayvtheon Hawk
manufacture, is almost the dominant
factor in gvro production. One estimate
by an engimeer 15 that monev spent on
inspecting and testing of gvros s as
much as that spent on their production.

Most of the elements of a field bat-
tery are sprawled out on a few acres
of rolling terrain a short drive from the
Rayvtheon plant here. At least one umit
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of each operational tvpe is in working
condition and is used almost continu-
ally in a severe test of Hawk capabilities.

Hawk rounds stand out in the open,
snowed on in winter and sunbumed in
summer, as working missiles to be car-
ried from supply point to a launcher,
tested and checked either alone or as
part of a system, and then taken back
to storage again. Some of the Hawks
show handling marks, their pamt has
been chipped and the steel has rusted;
but on the launcher they behave just
like new missiles off the factory line
under test.

Air traffic in the pattern for Boston's
Logan Airport and Raytheon test air-
craft based at USAF’s Hanscom Field
n nearby Bedford furnish practice tar-
gets for Hawk acquisition and illumi-
nating radars.

This field site serves several purposes:
e New developments in the Hawk sys-
tem can be checked here in a simulated
operational environment.

e Updated installations or modifica-
tions originating in field service reports
can be checked for performance.

e Training of kev NATQO personnel is
done here.

e Trouble reports from fheld senvice
representatives pass through the  test
site for solution, if a feld-level solution
1s mcicated.

Hawk History

Ravtheon's initial work in the missile
ficld began near the end of Waorld War
1 when the company’s engineers were
developing a target-secking svstem for
the Navy’s Lark anti-aircraft missile,
then being built in parallel programs
by both Consolidated-Vultee Aircraft
Corp. (now General Dynamics) and the
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Flexible Automatic Circuit Tester

Increase the
confidence level
of circuit tests

Hughes has developed a high
capacity, general purpose cir-
cuit tester that will substanti-
ally increase the confidence
level of testing—and, at the
same time, substantially re-
duce the cosis of testing. O
Called FACT —short for Flex-
ible Automatic Circuit Tester
—this Hughes developed unit
is self-testing and self-cali-
brating. Result: you increase
the confidence level of the cir-
cuit test procedure.0And with
FACT you can eliminate the
costs of developing special
purpose test equipment., You
can program complete tests
on an unlimited number of cir-
cuits, You can substantially
reduce trouble-shooting time,
You can cut down program-
mingtimedramatically. (FACT
uses standard IBM systems.)
0O FACT is production proven
and available today. With three
different FACT models (2
card programmed and 1 tape
programmed) Hughes can
meet every circuit testing
problem. Inquire today., Write
o L. W. Risner, Hughes EI
aeqgundo, LA, 45, California.
Or, better yet, call him at
ORegon 8-0361. Ext. 1652,

Crealing a now world with Elecironics

'l__ ____________ B

HUGHES |
l_______________J

HUGHES AIRCRAFT COMPANY

ENVIRONMENTAL TEST of Hawk missile airframe is one of rigorous set of checks made

on system components during manufacture.

Ranger-Lark division of Fairchild En-
gine and Airplane Corp. (now Fairchild
Stratos Corp.).

From this program came an active
ew radar seeker, and later a pulse
secker which Ravtheon wanted to flv in
a General Dynamics Lark airframe. But
the Lark program, like manv others n
the early postwar proliferation of proj-
ects, was cut back and Consohdated-
Vultee's portion was canceled.

But there were some spare Lark air-
frames around, and Rnlhcml got some,
installed the company's pulse-radar
sceker and added a mid-course guidance
svstem, thus replacing the ornginal
beam-riding system that guided the
Lark.

First target intercept with the Ray-
theon system in the Lark airframe was
made in January, 1951. Shortly after
that, the Navy's Bureau of Acronantics
directed the work toward a semi-active
svstem to increase effective range.

The experience gained in working in
the various phases of the Lark program
led directly to the Ravtheon |'.irjl]iL con-
tract on the Navv's Sparrow 3 air-to-air
missile,  While that svstem was being
developed, the Army evolved a missile
requirement for defense against low-
altitude targets.

I'rom "ﬁ.rnn Ordnance Corps, Ray-
theon received a contract to develop a
ground-based illuminating radar to go
with an unchosen low-altitude missile
system  using cw radar techniques,
Parallel with this task were a number
of other studv contracts placed with
industry and intended to lead to the
low-altitude defense missile svstem,

Ravtheon decided to risk a company-
funded proposal and submitted an un-
solicited design for a_complete missile
svstem to Army. In July, 1954, Army
told Ravtheon the contract was theirs:
one vear later, the Army asked for a
vear's acceleration of the program, In
1956, there was a further acceleration
in the program when Army asked Ray-
thcon to increase system capabilitics
and still maintain the same delivery
schedules.

In 1956, technicians hred the first
Hawk against a target. It was the first
flight with a full guidance svstem oper-
ating and 1t was the frst target inter-
cept for Hawk,

During subsequent test flights, TTawk
missiles have been fired against low-
Aving, high subsonic -.ptui drones hke
the Im‘.l.]lL-Ll:l OI-80, against the Cor-
poral tactical Imllhm Hil.li-:'-i”!.". and the
Honest John and Little John heavy ar-
tillerv rockets. In all cases the closure
speeds were supersonic, varving from
below Mach 2 to well above "l.[uh 5.
The missiles also presented a consider-
ably smaller radar target for the Hawk
Sy stem than conventional tirgLI: El]’”]'lﬁ.ﬁ
Little John, for example, 15 just over
foot in diameter and 15 actually ‘-nl'lhl.”.LI
than the Hawk itself.

[n somc¢ quarters this kind of per-
formance has been equated enthusias-
tically with anti-missile capabilities for
the ITawk. But Ravtheon {_I]gl.lli_{.]‘w are
the first to point out that this is not
umversally true.  Anti-misstle capabili-
ties are inherent in the missile system,
they say, but obviously there is a great
deal of difference between being 1h]|;
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Emerging now from three years'
intensive effort at International
Electric is a computer-based
communication system that
equals the state-of-the-art. This
system was made possible by
pur systems management capa-
bility, which includes the design,
development, production moni-
toring and installation of ad-
vanced electronic systems. Our
continuing progress will be
determined by our ability to
advance the state-of-the-art in
our design and development of
future systems.

This requires the application of
ereativity and technical experi-
ence by engineers, mathemati-
cians and physicists. To our
recently organized Development
Division we seek to add Develop-
ment Specialists with at least
six yvears' association with large
projects, They will evolve re-
quirements for systems users,
working in such areas as air
traffic control, ASW, satellite
control and command and con-
trol systems, and in such proj-
ects as information retrieval,
man/machine communications
and advanced computer utiliza-
tion.

hgital Equipment Engineers
are needed to translate systems
requirements into system hard-
ware. We seek E.E.'s with at
least five years’ experience to
work in such areas as logical
design; core, drum and tape
memories; peripheral equipment;
and large-scale switching center
techniques.

If you have the experience and

I interest in either of these pro-

grams, and wish to associate
yvourself with the professional
challenges offered by them,

of Technical Staffing, Dept. AW,

please send resume to Manager

to kill a short-range, relatively slow bat-
ticheld ballistic missile or artillery
rocket and being able to stop a hyper-
sonic [CBM.

They'd be willing to tackle the
former, but defense against ICBMs is
a long way beyond the Hawk system,

As an over-all program, Hawk ranks
among the few really high-volume pro-
durtmn missiles ever t{: be built. It
has reached out through extensive sub-
contracting to thousands of small firms
throughout the world. It is now on sta-
tion in dozens of batteries in the U. S,
the Panama Canal Zone, Western Ger-
many with the U.S. Army, and the
islainds around Okinawa. The U.S.
Marine Corps has adopted the Hawk
system for defense against enemy air
-:lurlng their vertical f.nuln]:ummt a5-
saults, Within months it will be adding
significant strength to the defense of
ﬂ'I.I: NATO cnun!nn in Western Eu-
rope.

“We're shll a first-line battleheld
weapon,” sald one engineer. “Even in
the davs of massive n.hll':hnn, .*!.mw
kept this program going. Lately we've
had ample proof that the kind of threat
we designed against still plays a large
part In “the mum 's offensive power.
We expect that that threat, plus the
capability of the Hawk system i lim-
ited wars or the special problems the
Marines may have to face, will l-.up us
in the Army inventory for quite a
while.”

PRODUCTION BRIEFING

Goodyear Aircraft Corp. has received
a %5- mﬂh{m supplemental contract from
Navv's Bureau of Weapons to conduct
further developmental rescarch on the
SUBROC anti-submarine missile.

Rucker Co., of Qakland, Calif., will

provide engmeering Services and hy-
draulic svstems and components for
Minuteman ICBM underground launch
silos and control centers i South Da-
kota under U. 5. Steel Corp. contract.

Airtck  Dynamics, Inc., Compton,
Calif., has received an $800,000 con-
tract from Boeing Co. to provide struc-
tural fittings for B-52 jet bombers.

B. F. Goodrich Acrospace and De-
fense  Products, Rialto, Cahf., will
manufacture solid fuel motors for the
Sidewinder air-to-air missile under a
S780,000 Navy contract,

Lockheed Missiles & Space Co. sci-
entists have proposed that methods be
developed for biological decontamina-
tion :}Fint-r_'r]]'immmr}' vchicles and com-
ponents to prevent transfer of possible
harmful bacteria from other planets to
earth and vice versa.
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MIGHTY
SATURN

Stronger,
lighter
with
HEXCEL HONEYCOMB
;-ih\hﬁ}l‘.'.'l: E L. rropucTs INC

alropger, -‘-'ghh*.ergh.r maferials for industry

2332 Fourth Street, Berkeley 10, California
Old Post Road, Havre de Grace, Maryland
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A New Achievement in Precision

Controls for Space Application

Marquardt Documents 1,000,000th Pulse of
Radiation Cooled Bipropellant Rockets

A three vear research and development program directed at
advanced space propulsion and control svstems reached a
significant milepost on September 8 when The Marquardt
Corporation documented the 1,000,000th re-start of radiation
cooled bipropellant pulse rockets, These rockets, operating at
pulse frequencies up to 100 eyvcles per zecond, demonstrated
that combined response and delay times of .006 second and
effective pulse widths of .003 second are now attainable.
Development to reduce these times is currently in progress,
Typical of Marguardt’'s pulse rocket development in the
range of 0.2 to 100 lbs. thrust 18 a 25 b, thrust rocket for a
current satellite propulsion reguirement, This engine dem-
onstrated an intermittent operational life of over 50 minutes
at rated thrust, and has achieved a vemarkable 46 minute
econtinuong run. At the end of the test, there was no evidence
of system deterioration. This tvpe of rocket engine has
repeatedly demonstrated a space Isp of 310 seconds using
hvdrazine and nitrogen tetroxide as propellants.

Coupled with Marguardt's secondary injection, gimballing
techniques, and throttleable rockets, these pulse rockets make
possible a range of control svstems that can meet the most
advanced space control requirements. In a complex lunar
landing-return mission. a Marquardt system can provide
main course velocity control, orbital ejection-injection,
descent-ascent control, and lunar circumnavigation.
Marquardt’s sixteen years of research and development in
controls have led the company into manyv pioneering areas
in the aerospace field. In variable thrust engines, Marquardt
rockets, using storable liquid propellants, proved an average
C* efficiency of 9577 over a wide throttling range. Successful
imvestigations and developments have been achieved in in-
jectants for thrust vector control, including tap-off of hot
gases from the primary combustion chamber, cold gases
such as nitrogen or air, non-reacting liguids such as freon
and reacting lhigquids such as hyvdrazine.

The Marquardt Corporation todayv provides the aerospace
industry with one of the most extensively documented rec-
ords in the area of space propulsion controls svstems and
components, Be it part or package, Marquardt can prove
a record of performance which insures reliable products de-
livered on time and at minimum cost. For additional infor-
mation contact R. L. Oblinger, Chief Application Engineer,
Power Systems Division.

Engineers experienced in these or related fields will find it
rewarding to discuss career futures with Marquardt — an
equal opportunity emplover.

.
%/'quardf

CORPORATION
CORPORATE OFFICES: VAN NUYS, CALIFORNIA

—

ASTRO ¢ OGDEN DIVISION
® POMONA DIVISION
$ POWER SYSTEMS DIVISION
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THRUST LEVEL: FROM ONE TO 300 POUNDS
PULSE WIDTH: DOWN TO .003 SECOND
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DOCUMENTED IMPULSE CAPABILITY

The above trace represents one impulse bit —
demonstrating controllability of pulse width down
to .003 second.

MAXIMUM CONTINUOUS
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JAM, JUNE  JAM. JUNE JAN,
1960 1961 1962

RADIATION COOLED THRUST CHAMBER RUN

Continuous 46 minute run duration of radiation
cooled thrust chamber with M.H. and N,0. dem-
onstrated a 909, efficiency with no degradation in
performance during run and showed no adverse
effects on the system.

THRUST MEASUREMENT
FROPELLANT FLOW

TEST Isp DURING 10 MIN. RUN: 310 SEC
AMBIENT PRESSURE: 0.01 PSIA

WATER
COOLED
SEA LEVEL

Isp EFFICIENCY 9

JAN. JUNE JAN. JUMNE JAM,
1960 1961 1962

DEMONSTRATED Isp EFFICIENCY

This chart shows thrust efficiency increase over
slightly more than two years. Latest tests prove
an Isp of 310 seconds, during a ten minute run
at 0.01 PSIA.
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PHOTO-DIELECTRIC
TAPE CAMERA SYSTEM

The development of photo-dielectric tape permits
the design of a totally new image-sensing system for
utilization in satellites and space vehicles. A proio-
type camera for use with this tape has already been
operated and tested. This svstem. one of the first
developed primarily for use in space, offers a num-
ber of advantages over existing photographic and
television technigues.

-..a Mmajor advance in
space image-sensing

Operating on the principle of storing an optical image
by converting it to an electronic charge pattern. the
photo-dielectric system has inherently high resolu-
tion since the picture charge pattern is read oul
directly as a video signal by an electron beam.
Moreover, it offers real promise of providing re-
sponse in various parts of the radiation spectrum in
addition to the visible including infrared and ultra-
violet with sensitivity better than standard photo-
. graphic techniques.

Readout 1s accomplished by use of a finely focused
electron beam which scans the charge pattern. It is
then converted directly to a video signal for trans-
mission to the ground. Readout can be accomplished
at different speeds to compensate for various power
and band-width requirements dictated by the nature
of the space mission.

The flexibility of the system permits readout of the
same image numerous times, if desired, by ground
control. In the laboratory, the same image has been
read out up to 100 times without serious degrada-
tion of quality. Yet, the image is erased completely,
with no trace of “sticking.” as the tape is flooded
with electrons prior to exposure. Transistorization
of the package results in minimum weight and low
poOwWer requirements,

Since a high vacuum is essential to the operation of
a photo-dielectric tape camera system. it is “al
home™ in the harsh environment of space. Also,
diclectric tape is virtually unaffected by radiation
thereby eliminating this hazard to ordinary photo-
graphic film, It is also reusable and serves as its own
storage medium for remote picture-taking sequernces.
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\ b~ To find out how RCA's new photo-dielectric tape
camera developments can fill your requirements for
R space image-sensing systems, write to the Manager,
FLGOG = . . -

gL Marketing, Astro-Electronics Division, Defense
omLECTRIC Electronic Products, Radio Corporation of America.

Princeton, New Jersey.

. And for a challenging, rewarding career in electro-
I T s & . - i i P .
o optical systems df:ﬁ-:.lfnprm,m_ apply to the Employ-
e s ment Manager, RCA Space Center, Princeton,
e 53 \"\ New Jersey. All qualified candidates are considered
regardless of race, creed, color or national origin.
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SP-30 to Allow Lower DC-8 Minimums

By Barry Miller

Initial results of a joint Douglas Air-
craft/Sperrv. Phoemix  program which
will mmprove the all-weather, ]H'l.l'-ﬂ]:l-
|'_|.rn,'tL']1 L‘:I]J,ll'i'lli[".' nf ﬂ]-'._' I-J'i'lllg]-h r]'-:-!:"!
jct transport will be demonstrated to
the aircraft’s operators late next month
m flight tests at Long Beach, Calif.

The three-phase program is expected
to vield a series of progressively lower
minimum approach altitudes for the
Douglas DC-8. As frst evidence of
|'11'-;rg|-'1;w with the program, the two
companics will flight test on Jan, 25 and
2fy a second-generation automatic fight
control svstem which they believe will
satisfy the goals of the program’s hrst
phase—lowering the present minimum
jct ceiling of 300 ft. to 200 f. At pres-
ent. however, there 1s no defimite time-
table for an effort to secure FAA certi-
fication of the aircraft down to the lower
mnimum,

Like the present SP-30 antopilots
(AW Nov. 26, 1956, p. 76) used in
the Douglas DC-S, the new SP-30 sys-
tem will be made by the Sperrv Phoenix
Co., a division of Sperry Rand Corp.

Autopilot Extensions

The new autopilot incorporates
munber of extensions such as vertical
speed control and glide path extension
modes which mav make possible the
lowering of the adverse weather mmi-
mums of the aircraft,

During an approach, the autopilot
will memorize the aircraft’s rate ot de-
scent along the ILS ghde slope beam
and set it into the autopilot controller.
In cffect, the glide slope calibrates the
rate of descent.,

When the aircraft intercepts the
middle marker beacon (at about 200-ft.
altitude), the glide path ratio signal will
be removed and the flight control svs-
tem will hold to the average speed
memorized before the radio contral was
dropped out. This technigque provides
an extended glide slope over the more
unreliable portions of an ILS glide slope
beam.

Pitch Selector

[f an airport is not equipped with a
middle marker beacon or if the pilot
wishes to initiate the glide path exten-
sion mode before reaching the middle
marker along the glide slope he can do
so by setting a pitch sclector on the
autopilot controller to glide path exten-
S101.

Similarly, if he wants to raise or
lower the rate of descent durning ghde

‘
E
"

d N LR

AUTOMATIC PILOT CONTROLLER, above, for Douglas DC-8 turbojet transport will have
settings on pitch selector for constant indicated airspeed, constant Mach and %lidf slope
extension and contain provision for constant vertical speed mode. Sperry Phoenix Co. and
Douglas Aircraft are conducting joint autopilot/aircraft improvement program expected to
make possible lower jet minimums throngh extended glide slope.
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REFLECTING SURFACE

LE

ALTITUDE RATE MEASURING SYSTEM, made by Spasors, Inc., San Diego, Calif., is being
evaluated by Douglas as a part of its DC-8 improvement program, Device mixes reflected
signal with generated continnous wave X-band signal to obtain a beat frequency propor-

tional to the rate of descent.

path cxtension he can adjust a thumb
dial on the controller.

The autopilot to be demonstrated
next month is a somewhat simplihed
and further developed version of the
equipment flight tested by Douglas at
Long Beach late last summer. That
equipment included provision for con-
stant indicated airspeed and Mach
control,

Results of these earlier tests indi-
cated better aircraft stability to S0-ft.
altitude. The pilot was able to land
the plane with the autopilot on by over-
riding it in pitch. Takeoff and climb
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with constant mdicated airspeed was
found to be satistactory.

Indicated airspeed was held to =5 kt.
IAS and Mach to =0.01.

The joint Douglas-Sperry autopilot
and DC-§ improvement program,
broader than just lower aircraft mini-
mums, was undertaken by the two on
the basis of a survey of SP-30/DC-8
operational experience and is designed
to cut operating costs and boost aircraft
1se.

The advanced autopilot, Douglas
savs, 15 expected to result in:

e Fewer aireraft diversions during ad-
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GIVE A COMMANDER

A MOVING VISUAL OF BATTLE!

Keeping surveillance display in tempo with high speed
weapons is a critical challenge we accept at Sylvania
Electronic Systems.

For example, our pioneering and progress in electro-
luminescence—a new source of light—promises to be
strikingly beneficial to top military personnel. By com-
bining the exceptional reliability of such techniques
with advanced communication and data processing
systems, a commander can now have a graphic and
moving picture of the course of action as it happens!

The key to such a picture is an advanced use of
electroluminescence by GT&E engineers. When data
communications control the excitation of the electro-
luminescent phosphors, letters, numbers, symbols—
even arcas for tactical display—can be illuminated on
wall-size panels with definition of up to 2500 spots of
controlled light per square inch! Thus it is possible to
recreate patterns of troop, fleet and aerospace move-
ments the moment they occur. What's more, since such
a display uses little power and is not subject to cata-
strophic failure, it is ideally suited to the mobility
requirements of the military.

Progress in electroluminescent display typifies the work
being done by the scientists and engineers of the Gen-
eral Telephone & Electronics corporate family, The
vast communications and electronic capabilities of
GT&E, directed through Sylvania Electronic Systems,
can research, design, produce, install, and service com-
plete electronic systems. These systems cover the entire
range from detection and tracking, clectronic warfare,
air traffic control, intelligence and reconnaissance
through communications, data processing and display.

That is why we say—the many worlds of defense elec-
tronics meet at Sylvania Electronic Systems, a Division
of Sylvania Electric Products Inc., 40 Sylvan Road,
Waltham 54, Mass,

GENERAL TELEPHONE
SHETRONIGS

Total Communications from a single source through

SYLVANIA ELECTRONIG SYSTEMS

Including: Automatic Electric « Electronic Secretary
Industries » General Telephone & Electronics International
General Telephone & Electronics Laboratories « Leich
Electric « Lenkurt Electric » Sylvania Electric Products



Package design of Weld-Pak® module
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Welding interconnections on Weld-Pak®™ m{}d;.llﬂ Raytheon Wﬂld—Pul;z@ logic sir:k

Raytheon “Know-How” Supports M.I.T.’s

Ravtheon 1s presently devoting part of its unique in-
dustrial support talents and facilities to system design
engineering and manufacture of eleetronies for the
Advanced Polaris Guidance System. For this program
Raytheon is under techniecal direction of Massachusetts
Institute of Technology's Instrumentation Laboratory.

For other university or government laboratories,
major missile, space and weapons systems contractors,
Raytheon ecapabilities are ideally suited to basie pro-
duetion design, prototype and produection manufac-

SEND TODAY FOR BROCHURE
RAYTHEON COMPANY, Dept. 613A
Lexington 73, Massachusetts

Attention: M. B. Curran

Please mail me brochures checked below:

[1 Welded Electronie Assemblies

| | Plasties and Components
Aero/ Weapons Division General Capabilities
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Advanced Polaris Development

ture, flight and environment testing, and field support
of operational equipment.

Reinforeing these eapabilities 1s Raytheon experience
as prime contractor-systems manager on two major
missile programs — U. S. Army’'s HAWK, U. 8. Navy’s
SPARROW III. Related achievements include
Ravtheon’s famed Weld-Pak™ all welded, high density
analog and digital eomponents, hydraulic actuating
valves of exacting dimensions, electrical power units of
extremely favorable power-to-weight ratios, weapons
systems radomes, missile guidance miniature rate gyros.

For full information on how Raytheon can lend industrial

support to your organization’s programs, mail coupon.

RAYTHEON COMPANY

AERO/WEAPONS DIVISION

For the Polaris Advanced Guid-
ance System, Raytheon applies
PERT-oriented program manage-
ment techniques throughout, plus
the following industrial support
functions:

m Circuit Design Assistance

m High Density Packaging

m Instrument Evaluation

®m Reliability Tests

m Test Equipment Design

® Documentation

® Rapid Engineering Model Fabrication

\RAVTHEON

RAYTHEON
COMPANY

AERO/WEAPONS
DIVISION

PILOTS CO-PILOT'S

WINDSHIELD DISPLAY
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PILOT'S SYSTEM

CO-PILOT'S SYSTEM

ACHIEVING CERTIFICATION of minimum of 100 ft. for DC-§ probably will involve nse
of dual vertical rate IIIE:I-"."r“TiI'IE systems, one of which will drive the Ell'lt'r_'rl.'lﬂ[}t. as well as
dual capability for memorizing rate of descent along the glide slope (above). Capability ot
reaching a minimum of 50 ft, is expected to require windshield displays and absolute height
measuring devices (below). No time requirement has been set for achieving cither goal.
but both are objectives of the current three-phase program being carried out by Douglas

Aircraft and Sperry Phoenix Co.

PILOT'S CO"PILOT'S

WINDSHIELD DISPLAY  WINDSHIELD DISPLAY

ER

D *1GLIDE SLOPE

verse weather as a result of the lower
MINIMUums,
® Less fuel consumption and en route
flicht time with a more precise steering
control.
e Greater airplane stability at maximum
ratios of aircraft weight to pressure
ratios.
e System which pilot can monitor from
takeoff to landing thereby giving him
sufficient confidence which will enable
him to commit the equipment to touch-
down.

The three phases of the joint pro-
gram are:
® Phase A—Reduce the certified jet
minimum from 300 to 200 ft. This goal
is in sight with the second generation
antopilot to be flight tested sometime
next month.
® Phase B—Lower the certified adverse
weather minimum to 100 ft. While
there is no time schedule for imple-

PILOT'S SYSTEM

CO-PILOT'S SYSTEM

menting this phase of the work, the
equipment and techniques needed are
under study. Accomplishing this goal
may require a barometric-inertial sensor,
duplicate of the one used for obtaining
rate of change of altitude in Phase A.
One of these will drive the autopilot,
the other will monitor the frst m an
¢ffort to increase pilot confidence
the svstem. A difference between the
two could be detected by comparator
circuits as well as noted visuallv. A
heads-up windshield display with stand-
ard instrument readings projected on
the windshield is under studv for pos-
sible use in attaining the 100-ft. mini-
mum,
® Phase C—Certification to 50 ft. This
soal is regarded as more remote today.
It would require a heads-up display and
s direct ground reference through a radio
altimeter or its equivalent.

To implement extensions in existing



ALCOA CAPABILITY AT WORK ...

weldable cryogenic aluminum alloy

vAI.IE:I:IA ALUMINUAM

‘ ALUMINUM COMPANY OF AMERICA

that’s Eff'anger, thriftier than .-E-E‘?ﬂ’-_ s

SP-30 autopilots, a kit probably will
offered to the airlines. This would in-
clide a new controller plate and parts,
1 number of other parts, and would re-
quire a change in gear rahios, winng
changes in the pressure computer and
1 f;,u. aircraft wiring changes. The
changes largely involve extensions or
orowth from the {"{ihﬁng SP-30 auto-
pilots,

The addition of constant indicated
urspeed, Mach hold and a capabihty
for instrument monitoring of the glide
path extension mode require another
pressure computer which will be in the
prototvpe stage at the time of the
forthcoming test flights.

Douglas 15 evaluating a number of
methods for sensing vertical speed for
use in attaining the goals of Phases A
md B. Barometric rate of change of
dtitude technigues introduce errors due
to air mass characteristics, sensmg port
charactenistics, etc., which mav be ¢x
cessive for verv low approaches. Deriv-
mg this mformation by differentiating
the outputs of radio altimeters may
prove unsatisfactorv over portions of
the approach path because of excessive
noise at those approach altitudes where
the aireraft is not directly over the run-
Wav,

(Ine rather promising approach to
obtaining vertical speed signals directly
hv electromagnetic means was rece :1ﬂ}
flight tested and the results are now
heing evaluated by Dounglas. Essentially
. Doppler technique, the method as
nsed in a device developed bv Spasors,
Inc., San Diego, mav provide high reso-
lution readings over a large portion of
the approach path, particularly from the
middle marker to touchdown. The de-
vice 15 expected to supply altitude
descent rate readings to a resolution of
0.1 fps. up to altitudes of 1,500 ft. and
handle sink rates from t fps. to 25 fps.

The device radiates cw X-band cn-
crgy from a hom to the ground. A por-
tion of the energyv reflected from the

arpund is mixed with some of the trans-
mitted signal resulting in a beat audio
signal, The periodic peaks and valleys
of this signal are a direct funchion of
the distance (corresponding to  the
wavelength of the radiated X-band sig-
nal) the aireraft descends. The rate of
descent is then a direct funchion ot the
frequency of the beat signal. The latter
i5 passed through a feedback signal-
conditioning amplifiecr and converted
mto a d.c. output which provides a
measure of the altitude rate of descent.

Douglas has been discussing radio
Itimeters for the DC-§ improvement
program with a number of companies
mcluding Collins, Bendix, Emertron,
‘qum and Spasors.

The Douglas DC-8 improvement pro-
aram constitutes only a part of Spermy's
wctivities associated with all-weather ap-
proach and landing of transport aircrakt

Other Sperrv activibies i these areas
include:

e Windshield displav of flight data—A
windshield display designed to satisfy
jet transport requirements is in  de-
velopment at Sperry Gyroscope Co. and
lias been tested at MacArthur Field,
N. Y. The company regards this
heads-up displav as a means “of achiev-
ing casy transition from IFR to VFR
up“,uhnn at low altitudes, as a monitor
of automatic approach performance and
an aid in making all-weather landings
manually. Techniques for incorporating
approach and runway lights into a dis-
plav of this tvpe to give the pilot a
realistic picture of his situation ﬂnrmﬂ'
[FR approach, landing or go-around are
among other Errf..ﬂ activitics.

® Boeing 727 autopilot—- Building a
alide slope extension capability into the
SP-30 automatic pilot for Boeing's 717
short-to-medimm range jetliner. This in-
cludes dual vaw dampers with provisions
for making pitch and roll channels dual
as well, Conservative packaging and
nse of derated components and circuit
redundancy is expected to provide high
reliability,

e Ageney contracts—Company is under
contract to FAA and USAF for cou-
]ﬂmﬂ "-'!:}JLTI"L automatic ﬂi;ht control
cauipment in a C-54 and C-131 to the
REGCAL svstem for evaluation at the
FAA Center in Atlantic City, Tt will
equip a DC-7 for antomatic operation
with the British BLEU system for auto-
matic landing tests at Atlantic Citv.

e Automatic Iundmga—ﬁnrﬂ hundred
fully automatic landings have been
made reeently by a companv engineer-
ing test aircraft at MacArthur Field.
Svstem in the aireraft emplovs conven-
tional TLS facilities, an SP-30 autopilot
with radio altimeter and flare computer
tor hands-off landings.

® Related projects—Other activities in
these fields at Sperry include clectronic
monitoring and pilot waming ecquip-
ment, comparators  for continuously
cvaluating performance of autopilot and
mstrument sensors, automatic apnroach
pT-:aEL‘L'H for ]‘:L‘]I'L'n]ﬂ'{‘r‘-:, Cm.“l:.pf'r :.]i?-.]ﬂ.lj.'.fr
mcluding  vertical-reading  instruments
and automatic throttle controls of the
tvpes used in the company’s drone and
helicopter programs.

Welded Mndules

High-density, welded avionic modules with
active components around the periphery to
simplify maintenance have been produced
for digital computers by Litton Svstems, Inc.
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WELDABLE
GRYOGENIC
ALUMINUM ALLOY
THAT’S STRONGER,
THRIFTIER

THAN STEEL

At —423°F (boiling point of liquid
hydrogen), Alcoa® Aluminum Alloy
2219hasanultimate tensile strength
of 92,000 psi. Even at elevated tem-
peratures, 2219 alloy's mechanical
properties are superior to those of
any other commercially available
aluminum alloy.

Alloy 2219 has other likable at-
tributes. For one, it costs about one-
quarter as much as stainless steels.
For another, it's easy to form and is
as weldable as aluminum alloy 6061.
Also, it is compatible with presently
used fuels and oxidizers and has
good ballistic characteristics.

ALL ABOUT CRYOGENICS — Alcoa
Research and Development Labora-
tories possess considerable informa-
tion on the high- and low-tempera-
ture properties of aluminum alloys.
If alloy selection or the fabrication of
cryogenic aluminum presents diffi-
culties, get in touch with Alcoa. Odds
are overwhelming that out of the
minds of the men who staff these
laboratories—or from the volumes of
aluminum data at their disposal—
there will come the answer.

Write: Aluminum Company of
America, 1870-M Alcoa Building,
Pittsburgh 19, Pa.

' ALCOA ALUMINUAM

‘ ALLUMINUM COMmPBANY OF AMERICA
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Estimated Shipments of Electronic Components
| Second Quarter, 1961

Source: United States Departmen! of Commerce

Quantity Value
Calegory (thousands of unils) (theusands of dellars)

I _— B —_I—:-

. —— —— —— — — — — — — — — . —

Total Total
Military (Military —+ Military (Military
MNen-military) MNon-military)
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Lopaetlors . . .. cvscuiceavinanas 35,324 356,053 | 23,056 7,328
Conneclors. . G e e 15,425 | 28,579 29,001 46,312
Quarlz -.-rh!nh ; =66 1,634 1,370 06,680
Relays (For electronic npph:ulmm:l 2,105 7.570 21,225 46,308
Resistors . . . : 27,330 605,729 26,921 6r, 172
Tronsformers and reactors . . . . 1,639 7,981 19,293 44,645
Power and special purpose tubes. 710 1,870 46,605 70,099
Receiving tubes AT et S P X R 7,014 08,883 12,682 85,080
semiconductor devices . . . ... . ... 32,507 123,240 58,507 145,041

Total b L1 AT R 238,860 586,265
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® Multilayer printed circuits, separated
by lavers as thin as 2 wmls, are aval-
able as tubes, spheres, cubes, and other
scometric shapes, with copper, nickel,
"nI[I or rthodium conductors. Inter-
connections can be made to anv laver,
and conductive paths can be carried
over edges and around corners. Manu-
facturer: J. Frank Motson Co., Flour-
town, Pennsylvania.

e Silicon pressure transducer uses scmi-
conducter as integrated pressure sensor
and output device, Prototvpe maodels
have pressure ranges from S0 to 500
psi. between —65 to +2501°. Natural
trequency is greater than 25 ke, with
dvnamic response to 6 ke "hIfmuI";lr:-
turer: Gianmimi Controls Corp., 1600
S. Mountain Ave., Duarte, Caht.

¢ Versatile UHF antenna for ground-to-
air communications offers both high-
gain directional and low-gain omnidi-
rectional characteristics. The antenna,
manufactured by General Dynamics
Corporation, is designed for long-range
communication (up to 300 mi.) as well
as for approach or ground control com-
munication. Beam direction can be se-
lected by means of small control box
located at operating position, Antenna
has overlapping lobes at military distress
frequency, so distress signals can be re-
ceived from anv direction  without
e Silver-cadmium button cells, now in  switching. Antenna can be mounted
pilot production, are hermetically sealed on standard 2 in. diameter mast.
and are available in ratings ranging Weight is 10 1b. Manufacturer: Gen-
from 0.25 to 6 ampere-hours. Open cir-  eral Dynamics Corp., Pomona, Calif.
cuit voltage is 1.4 volts; nominal load

voltage is 1.1 volts, Manufacturer: Yard- o Loran-C timing receiver, Mode] II'-
ney Electric Corp.,, 40-50 Leonard 1004, is broad band, hxed-tuned re-
Street, New York, N. Y. ceiver for 100 ke, Loran-C pulses used

i precision frequency synchronization,
precise tuming, and ionospheric studies.
[nstrument 15 transistonized, and  1s
avatlable for relay rack mounting. Man-
ufacturer: Acrospace Research, Inc..
153 California Street, Newton 95, Mas-
sachusetts.

® Ferrite core memory, Type LO, has
read-restore or write-clear cvele time of
1.5 microseconds, Random access mem-
ory 15 mounted i free-standing frame
which contains ferrite core stacks and
associated logic circuits and power sup-
plies; dimensions are 72 in. high, 4§
in. wide, 28 in, deep. Available in 2048,
4096, and 5192 word capacities (56
bits ‘'word). Manufacturer: Ampex Com-
puter Products Co., P.O. Box 329, Cul-
ver City, Calif.

® Sclf-powered timing device, Modcl
TE-10, incorporating mercury cell and
germanium  or silicon transistor,  has
maximum error of =2 sec. per day. Op-
erating temperature range 15 0 to 50C
with germanium  transistor, —40 Iﬂ
+80C with silicon transistor. Size |
14 x I+ x 0.547 in.; weight 15 1.2 oz,
Instrument 15 available mtIl 12- or
24-hr. face. Hour and minute hands
are set from rear: provision for setting
sccond hand is optional. Manufac-
turer: Bulova Wateh Co., Ine., Flush-

] — T k3
ing 70, IN. X.
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| pressure bottles

reduce missile weight

The swing tfo light-weight, high-
strength titanium metal for pressure
bottles in the current generation of
liquid fueled missiles provides conclu-
sive proof of the design advantages
and reliability inherent in titanium
construction. Titanium vessels have
sliced considerable poundage off mis-
siles and thereby increased vital pay-
loads. Here's why . . .

High strength-to-weight ratio... tLitanium
15 447% lighter than steel at the same
strength. In addition 1t has...
Reliability at cryogenic temperatures...
not a single Gwlure in service at tem-
peratures down to and below minus
J00°F, and pressures up ta 9,000 psig.

Corrosion resistance...where other

metals il

Fabricability . . . Airite Division of the

Electrada Corporation says, *“Tita-
nium can be forged and machined
as accurately as steel.” Menasco
Manufacturing says, “We prefer to
use 1, Titanium 1s now as reliable as
any other metal and has probably a
lower rate of reject.”

Availability and lowering cost. Lead-
times are short: 24 hours from
Titanium Metals Corporation of
America warchouses. Metal costs
down 62.4% since 1955, Unit prices

BOX SCORE ON TITANIUM
PRESSURE VESSELS

Ablestar . . . . saved 60 pounds
Titan . .. .. .. losing 150 pounds
Aegena . . 24 to 40 pounds
X-15 . .... lighter by 325 pounds
Atlas . ...... saved 129 pounds

are constantly lowering as fabrication
CXPCrience INCreascs.

If vou need information on titaniumn
fabrication . ., application . . . conipefent
Jabricarors .. write TMCA's Technical

Service Department.

TITANIUM METALS
CORPORATION OF AMERICA

233 Broadway, New York 7, N. Y.
NEW YORR « CLEVELAND » CHICAGD » DALLAS « LS ANGELES

23
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For real freedom ..

[f vou'd like to shake off the frustrations
and irritations of today’s travel, tryv a
taste of freedom .. charter a Bell! You'll
find out what real independence means,
for the self-reliant Bell lifts vou free of
city traffic..spares you the galling trips
to and from airports.

You're not bound to the fixed routes of
fixed wing travel .. the Bell is completely
independent of runways or landing fields.
Most important of all, the Bell frees your
fime, giving you back extra hours for pro-
ductive use, boosts efficiency .. pays out.

We suggest vou try a Bell helicopter for
an hour, a day or a month and find out

TRY A BELL'

these faets for vourself. Chartering a Bell
13 as simple as renting a car; rates are
reasonable. Write us today for names of
Charter operators nearest you. Address:
Commercial Sales Manager, Dept. 313L,
P. O, Box 482, Fort Worth, Texas.

4
EELLO

HELICOPTER
COMPAINY rorT woRTH, TEXAS

A DIVISION OF BELL AEROSPACE CORPORATION
A TEXTRON COMPANY

If you are a hardware-oriented engineer who enjoys the shirt-sleeved
atmosphere of field assignments, General Dynamics | Astronautics
has a number of important assignments in the activation of Atlas
ICBM bases throughout the United States. The basic task 1s
providing a wide range of technical assistance to the Air Force in
bringing bases to operational capability.

Base Activation Engineers function at the systems level in the instal-
lation, checkout, and acceptance of ground support and missile-
borne equipment, Specific requirements and locations of work are
detailed on the back of this page.

These positions provide stability, growth opportunity, and the
satisfaction of working on a program which is not only technically
advanced, but of vital significance to the security of the free world.

GENERAL DYNAMICS

For a prompt, confidential reply,

use the attached Professional
Placement Inguiry card or write

to Mr. R. M, Smith, Industrial
Relations Administrator-Engineering,
Department 130-90,

Creneral Dynamics | Astronautics
3707 Kearny Villa Road,

San Diego 12, California,

Candidates who live in the New York
area may find it more convenient to contact
Greneral Dynamics | Astronautics,

I Rockefeller Plaza, New York,
telephone, Clrele 5-5034,

GHINETD

ASTRONAUTICS

FORMERLY CONVAIR /ASTRONAUTICS



ENGINEERS FOR BASE ACTIVATION

ATLAS MISSILE
Oklahoma; Abilene, Texas; Roswell, New Mexico; Platishurgh, New

DESIGN/LIAISON ENGINEERS

Tasks involve liaison and design support work in con-
nection with launch control equipment, propulsion
systems, automatic programming and missile checkout
equipment. A degree in mechanical or electrical engi-
neering and systems experience desired.

ENGINEERING WRITERS

To prepare maintenance, operation, and inspection man-
uals, and engineering proposals. At least two years of
college engineering and 1 to 3 years of experience in this
field desired.

 shown in horizontal launcher at operational base. Current u'r-.uyumwh for base activation engineers are at Altus,

York,

FIELD SERVICE ENGINEERS

Assignments are for specialists capable of representing
the company to the Air Force in technical aspects of
the Atlas ICBM. An engineering degree and field experi-
ence desired.

ELECTRICAL/ELECTRONIC ENGINEERS
Graduate engineers with field experience in launch
controls, logic control systems, automatic checkout
equipment, guidance and flight control, facility electrical
power, electronic systems, R.F. systems, telemetering,
landlines, or autopilots.

For a prompt reply and a personal interview in your area, complete and mail the attached
Professional Placement Inquiry today. If it has been remaoved, write to Mr. R. M. Smith,
Industrial Relations Administrator-Engineering, General Dyvnamics/Astronautics, Dept.
130-90, 5707 Kearny Villa Road, San Diego 12, California. (If vou live in the New York

area, contact General Dynamies/ A stronauirics,

I Rockefeller Plauza, Clrele 5-5034.)

BONUS ALLOWANCES ARE PROVIDED
MEN ASSIGNED TO FIELD OPERATIONS

AN EQUAL OPPORTUNITY EMPLOYER.

GENERAL DYNAMICS

GARIELD

ASTRONAUTICS

FORMERLY CONVAIR / ASTRONAUTICS

APPLICATION OF MICRO-MODULE CIRCUITS to AN/ASN-33 approach hun?,c:-n and course indicator system has enabled Collins Radio
to squecze computer and amplifiers into indicator cases, right, eliminating two black boxes, left.

By Philip ]. Klass

Collins Radie Co. has achieved sig-
nificant savings in size, weight and
power consumption in two flight di-
rector imstruments through the apph-
cation of Micro-Modules, developed
originally by Radio Corp. of Amenca
under Armv sponsorship.

To evaluate potential benefits that
could be obtained from new micro-
clectronie construction techniques, Col-
lins sclected its AN/ASN-33 honzon
and course indicators as a guim:.] pig.
Company builds the ASN-33 for the
Armv, but has sold- similar units to
airlings for use on jet transports,

The standard ASN-33 requires two
separate black boxes, each -ATR size,
nceupving a total of 500 cu. in. and
weighing 11.7 1b, not including shock
mounts and interconnecting cabling.

Using Micro-Module circuitry, Col-
lins achieved a 100:1 reduction in
mhtmc permitting the resulting 5 cu.

1. of circnitry to be built into waste
ILIU; within the instrument indicators,
The Micro-Module circuitry weighs 3
b., representing a weight reduction of
50:1, not counting the saving in weight
of cabling and shock mounts.

The overall saving in total svstem
weight amounted to about 50% ., The
ntalndﬂrd ASN-33 weighs about 204 1b.
including two mdicators and amplifiers,
while the micro-modulanzed version
weighs only 9 1h.

Savings in power consumption were
nearly as ngmﬁ{.mt Where the origi-
nal ASN-33 computer r and servo ampli-
hers required 37 watts of power, the
new version consumes only 6.1 watts,
according to E, H. Fritze, director of
development of Collins Division “'C”
m Cedar Rapids, Towa.

Ability to build all the circuitry into

the indicators has important by-product
advantages. Improved nlmlnhlv should
result from eliminating interconnecting
cables, a potential source of trouble.
When a malfunction does occur, it is
onlv necessarv to replace the am,f___l:_‘
defective ||1{]1L.1h:rr whereas in a stand-
ard AN/ASN-33 it would first be neces-
sary to isolate the fault to the ndi-
cator, amplifier or cable.

Program was launched as an exercise
to determme the suitability of dif-
ferent micro-mimiaturization concepts
to the tvpe of products Collins pro-
duces. Much of the emphasis in -
dustry to date has been on applyving
micro-circuitry  techniques  to - digital
computers and data processing equip-
ment,

After reviewing a number of dif-
ferent techniques, Collins selected the
RCA/Army  Micro-Modules  for  its
initial effort. One reason behind this

SERVO AMPLIFIERS
& FLAG CIRCUITS

POWER SUPPLY

FLIGHT DIRECTOR
STEERING COMPUTER

Micro-Modules Slash Instrument Weight

choice was the comparatively wide range
of commercially available micro-cle-
ments from which modules could be
constructed. None of the commercially
available  RCA  Micro-Modules  was
smitable for Collins' needs so its engi-
neers worked from micro-elements to
build their own designs,

Elert design was carned out by
company's [mh’umult I'lr:w,'luplu-unt
Division while modules were laid out
and fabricated in the company’s cheni-
zal and materials fabrication laboratory.

First step was to design  circuits
which could be duplicated with avail-
able micro-clements and  micro-com-
ponents. Breadboard models of these
circuits first were built with conven-
tional components. Next equivalent
Micro-Module circuits were fabricated
and tested piecemeal in the breadboard
circuit until the final design was frozen.

In the process, Collins found it neces-

SERVO AMPLIFIERS
& FLAG CIRCUITS

k]

.-:-i:

MICRO-MODULES are Inc:lted in former waste space within indicator cases, below. Stand-
ard versions of horizon, left, and conrse indicator, right, are above,
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sarv to redesign servo amplifier circuits
to climinate output transformers. This
was accomplished bv using comple-
mentary  PNP-NPN  micro-transistors
for §h||:!..-.L' INVETSI01.

Where required components were not
available already mounted on the 0.3 in.
square ceramic micro-clements, Collins
purchased the components and mounted
them on blank waters, In other cases,
additional components were added to
exishing mucro-clements to imerease com-
ponent density,

Collins reports 1t has achieved average
component densities of about 210,000
per cu. ft. in the present mstrument
designs,

The modules containing the scrvo
amplifier output transistors have minia-
ture heat radiators built on the top of
the module, with spare riser wires pro-
viding improved heat transter from
transistor cases to the radiator,

Experimental Indicators

Experimental ASN-33 indicators have
heen given performance tests over the
temperature range of —55C to 70C and
have met all performance and test
standards required of the convenhonal
ASN-33, Fntze reports. In the near
future, Collins plans to install the
mstruments 1 a company aircraft for
fheht cvaluation.

Companv has no present plans for
production of the Micro-Module tvpe
instruments, but naturally hopes 1t can
mterest the Armv or other military
sCVICT,

Asked about the comparative cost of
building the ASN-33  with Micro-
Module cireuitry versus standard con-
struchion, Fritze said that it 15 too
carly to tell for certain.

However, preliminary estimates indi-
cate the micro-miniature construction
may mateh the cost of conventionl
construction.

Economical Approach

Certain economies result from the
ability to build the circuitry into the
indicator itsclf, instead of having it
located remotely, -

Relavs can be eliminated and the
maode selection switch on the approach
horizon used instead.

Fritze emphasizes that Collins has
not formally adepted the Micro-Module
tor all future applications, but is con-
tinuing  its  investigations of other
promising micro-miniatunzation tech-
ncues.

This also includes other packaging
configurations for using micro-compo-
nents.,

Collins also plans to conduct life
and performance tests, using adequate
statistical controls, to evaluate quantita-
tivelv the effects of micro-miniaturiza-
tion on the rehability of various equip-
ment.
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A FILTER CENTER 215
» Requests For Proposals—USAT™s Aero
nautical Svstems Division in Davton is
callimg for industry proposals for a re
scarch-studv program to investigate the
frasibility of an advanced adaptive fight
control svstem using digital technigues
for identification and adjustment of con-
trol svstem parameters and for signal
computation, RI'P. identihied 33-657-
(2-5347-0. 15 available from Code
ASKPDC. Other recent research and
development RIFPs of avionics interest
mchude the followine:

e [ .ong-life communications equipment,
with operational life of 10 to 20 vears,
for operation in UHF band and higher
frequencies. i1s objective of studv and
inveshigation to be sponsored by Aero-
nautical Svstems Division. RFP 33-657-
(G2-5356-0. Code: ASKPDC.

e Determination of key parameters in
thin-film deposition of semiconductos
and conducting matenals 15 object of
basic rescarch  program  planned In
ASD. RFP 33-657-62-5253-0. Code:
ASKPDC.

» Instrument Exports to Japan In-
crease—United  States  manufacturers
shipped S15.1 million in scientific and
mdustrial instruments to Japan  last
vear, compared with 515.9 million in
1959, according to studvy made by Com-
MEeEree ]_'h_-]‘.l.llr[m'ul Business and De-
fense Services Administration. The in-
crease reflects growing industrialization
in Japan. BDSA savs. Japan is sccond
only to Canada as a market for U.S.
mstruments, according to BDSA. Re-
port on the studs can he obtained for
100 cents ftrom |_'J[']i’r. of Commerce,
Washington 25, D. C. or any Depart-
ment held office.

» Airline Air Data Computers—Central
air data (analog) computers capable of
providing outputs for true airspecd and
Mach number will be obtained by Boe-
ing Co. for installation on 40 of its
727 jetliners scheduled for deliverv to
United Air Lines. The computers (AW
Sept. 19, 1960 p. 95) will he made by
Litton Industrics under a 5410.000
contract. Comparable central data svs-
tems. mecting Anine Aiwrline Electronic
Engincering Committee (AEEC) com-
mon specs. or characteristics may be
purchased for other commeraial jet air-
lincs,

» Size Reduction by Cooling—Signifi-
cant reduction in size of electronic
cquipment can be aclieved  through
the use of auxiliarv thermoelectric re-
frigeration units in the package walls,
according to rccent studv by Army's

Diamoned Ordnance Fuze Laboratorics
Copy of the report, “Cooling Large
Electronics Packages,” identihed PB-
171540, can be obtained for 51.00 from
Offhice of Technical Services, Com-
merce Dept,, Washington 25, D. C.

» Transistors Tested bv Sequential
Sampling—Procedures  which  establish
product reliability by life testing suc-
cessive small samples and correlating
test results over a period of time are
now bemmg emploved by Phileo’s Lans-
dale Division. Because of the small
sample sizes, costs are lower than for
conventional life testing, which estab-
lishes the reliability of a single lot by
testing a relatively large sample. The
scquential sampling method  permits
shipment of a production lot prior to
completion of the life test period if the
sample falls within control limits, with
no loss in statistical confidence to the
user, Philco reports.

P Russian Claims Radar Discoverv—The
Soviet Union i1s now claiming that a
Russian, A, S. Popov, whom thev credit
with the discovery of radio, also dis-
covered radar in 1897,

B Naccon Calls for Reports—Prospective
authors who wish to deliver reports at
the annual National Aerospace Electron-
ics Conference in Davton, Mav 14-16,
should submit 100-word abstracts and
300-word summaries together with a
biographical sketeh, all in triplicate, by
Dee, 15, Material should be sent to
Mr. Ceoree A. Laneston, 4725 Rean
Meadow Drive, Davton, Ohio, Only
original reports which have not been
|‘;:1]J1|.~.Tlc'i! or delivered prior to the 196/
Naccon will be considered, Langston
5AVS,

> New Preferred Circuits Supplement—
Supplement No. 4 to Navy Handbook
of Preferred Circuits, covering new
video amplifiers, emitter followers, video
and multi-vibrator circuits, is now avail-
able from Government Printing Ofhce,
Washington 25, D. C., tor 35 cents.
Latest addition is identified as NAV
WEPS 16-1-519, Supplement No. 4.

P Radio Refrachive Index Center Formed
—~National Bureau of Standards has es-
tablished a Radio Refractive Index Data
Center at its Boulder, Colo.. laboratones
which will collect and correlate data
on the variable refraction of radio waves
at given times, heights and places. Re-
sultine data will be available to nter-
csted organizations. Data cataloged to
date and referenced is stored on seven
million punched cards. New  center
hopes to collect sufficient data to plot
radio refractive index profles for the
atmosphere of the entire earth, NBS
Savs,
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The important advances in environmental testing come from MB

New 5140MB power amplifier improves reliability
in sine wave and complex motion testing

A pioneer and leader in the field of
electrodynamic vibration systems, MB
continually strives to improve the per-
formance and reliability of vibration,
shock and fatigue festing. The im-
portant advances in environmental
testing come from MB.

MEB Electronics has representatives in
principal cities throughout the world.

The Model 5140MBE Power Amplifier is designed to drive the Model (C210)

28,000 1b. force and Model (EL 10,000) 40,000 1b. force vibration exciters.
Rated at 140,000 volt amperes output with plate dissipation of 240 kw, the
amplifier offers the most conservative and reliable operation in
the vibration testing field. It will readily handle all the adverse inductive
and capacitive loading of the electrodynamic exciter.
These outstanding features are responsible for the greater reliability
of the Model 5140MB amplifier:
1. 15 db negative feedback provides lowest source impedance and
lowest distortion into the shaker load.
2. Oversized driver tubes for high random peaks.
3. Oversized amplifier with oversized output tubes.
. Plate dissipation capabilities exceed vibration exciter requirements
by a minimum of 3314 %.
5. Compact water systems feature “water-miser” regulation of secondary
water and a demineralizer insures low conduetivity in primary coolant,

For additional information on the new 5140MEB Power Amplifier,
write for Bulletin 134,
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RE-ENTRY STABILITY CONTROL SYSTEM,
USAIF Acronantical Systems Division of the Systems Command and
the Bendix Corp, for a manned spacecraft, would use hot gas in
a completely pneumatic-mechanical system to  operate control
surfaces or reaction jets, All lines are maintained at a static pres-
sure of about 90 psi., with gas supply reservoirs (P.) maintained at
180 psi. In the gyro assembly (P..), gas drives the gyro like a steam
turbine and, through a second aperture, is fed into the complete
system through a swiveled tube attached to the gyro itself. As
the gyro precesses, the L-shaped tube deflects proportionally toward
one of two exhausts at the bottom of the assembly, causing an

CONTROL SURFACE ACTUATOR

under stady by

HARMONIC DRIVE

TECHNOLOGY

I
REACTION CONTROLLERS

SIMULATED CONTROL
SURFACE

)

mercase in pressure in that line, This pressure differential is trans-
mitted to the compensation network, in which bellows move an
arm as a flapper valve, Movement of this anm causes another
pressure differential in lines leading to the reaction jets and the
control surface actuator, Jets are basically two-stage valves, with
a flapper determining input signal strength and a poppet providing
the power. Control surface actuator is driven by a Happer input
and a spool valve output; ontput gas drives an expansion vane
motor which in turn operates a harmonic drive with a gear
reduction of 75:1. Jets would be used during orbit and beginning
of re-entry; control surfaces would be used at lower altitudes.

Hot Gas Stabilizing Studied for Spacecraft

By George Alexander

Wright-Patterson AFB, Ohio—Fully
pneumatic stabilization svstem, using
hot gas to drive control surfaces and
reaction jets on a manned spacecraft,
15 under study here by the Acronautical
Svstems Division of Air Force Svstems
Command.

Flight Control Laboratorv of the
division, using a one-Afth scale model
pfmuul by nitrogen gas, has demon-
strated that individual components—
such as the gyros, valves, actuators, con-
trol surfaces and jets—can be assembled
in an integrated system, capable of
transmitting signals and power pneu-
matically and mechanically.

If component, subsystem and system
testing of actual hot gas hardware proves
successful, USAF personnel sav, the
system could be applied to a spe acecraft
with a flight profile of one orbit and
then re-entry—a dl:r.tgn objective of the
system that also is descriptive of the
missions of carly Dwvna-Soar vehicles.

USAF personnel in the Flight Con-
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trol Laboratory point out that although
much work has been done on pneu-
matic components, research on  inte-
grated hot gas pncumatic svstems has
been scant. The one-fifth scale engi-
neering model does not prove the feasi-
Lility of a hot gas svstem, they add,
but does give an indication of over-ll
system performance and raises  their
confidence that a hot gas system can
be developed. What makes a hot gas
stabilization system  attractive, Flight
Control Laboratorv personnel said, is
the predicted requirement of flight
control equipment capable of npﬂr;iting
in ambient temperatures between 1,000
and 1,500F without excessive cooling
support  equipment or insulation. A
svstem whose internal temperature s
within this range would be unaffected.

Success of this svstem, which sta-
bilizes the pitch axis only, might lead
to an integrated three-axis hot gas svs-
tem, a USAF officer said.

Basicallv, the svstem—as demon-
strated by the one-hfth scale model—
consists of a series of lines, in which

there is a static gas pressure of 90 psi
connecting the control surfaces and the
reaction jets to a control actuator, a
compensation network and a rate gyro.
With a gas supply source fed into the
system through a tube rigidly fixed to
the gyro Imu‘-:mg precessions of  the
gyro cause a pressure differential in the
Tines. This differential is passed through
the compensation network, which can
be adjusted for a gain of 8:1 and which
then transmits both a signal and a pres-
sure differential to the jets or control
surfaces through the action of its out-
put ann on two other lines.

Both the contractor—two Bendix
Corp. divisions, Pioncer-Eclipse and
Research Laboratories—and USAF per
sonnel here at Acronautical Systems
Division believe that the svstem has
great promise because:
® Completely pneumatic-mechanical, it
has no clectrical parts or circuitry, [t
still would be operable in the event of
an clectrical power failure in the vehi-
cle. All power and signal transmissions
are pneumatic or mechanical,
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» Refrigeration is unnecessary and in-
sulation requirements  are  minimal,
since the internal temperature of the
svstem—as determined by the 1,300F
atum generated by hydrogen- pﬂrmlde
~i5 greater than or about equal to the
ambient environmental temperature.

System is being designed to operate
within this temperature profile:

e Rise from 70 to 700F in 10 min,

o Level off at 700F and sustamm this
temperature for 50 min.

® Rise again, from 700 to 1,400F i
10 min.

e Plateau again at 1,400 to 1,500F for
a second 50-min. period.

Although this two-step pattern would
be typical of Dwvna-Soar’s re-entry,
USAF and Bendix personnel say that
the system 15 not under dmclnpmcnt
for any specific program and that it
might find application in any program
where the high s FE.-:::I and consequent
high heat loads of the re-entering vehi-
cle would argue against a continuous
dircct descent and where vehicle con-
trol by the pilot 15 required.

Subsystems include a gas generator,

a switch mechanism for selection of the
::nnfrnl surface or reaction jet mode of
operation, a rate gvro, a compensation
network, the control surfaces and the
reaction jets. On the one-hfth scale
model, the control surfaces were simu-
lated 'm a dumbbell-shaped weight.

In an operational system, the reac-
tion jets would develop about 100 1b.
thrust and would be uwd to damp out
oscillations of the wvehicle following
orbital injection, during orbital flight
and initial re-entrv. They could also
be used to orient the vehicle on its
eorrect re-entry  trajectorv. The jets,
mounted on the rear of the vehicle near
the control surfaces, are linked so that
when one is opened, its opposing coun-
terpart 1s closed.

Control surfaces would be used after
acradvnamic forces had built up and
would be stiff, to preclude unw:med
oscillations, Actuator motor would de-
velop about 8 hp. to drive the surfaces
at a maximum speed of 50 deg. /sec.

Slight precessions of the gyro, not
requiring correction by either the con-
trol surfaces or the jets, would be
washed out in the compensation net-
work. High signals, above the system’s
limits, would be attenuated by the pres-
sure lines, If the spacecraft fell into an
attitude bevond the svstem’s control,
provision could be made for automatic
transfer of control to the main propul-
s10m svstem.

IFlight Control Laboratorv personnel
said that the hot gas svstem is now
being fabricated and that component
testing 18 now in progress.  Subsvstem
testing is expected to begin in January
of next vear, with complete svstem tests
starting in March and continumg
throngh June, 196Z.

GOOD REASONS for
Choosing a Plane with

GONTINENTAL POWER

MODEL 10470-F

MODEL 0470-R

The preference for airplanes with Continental power rests on a solid three-
point base:

&) Infew other products for man's use does the quality of dependability count
for so much as in aircraft.

&) Advanced engineering, precision manufacture, and rigid quality control
have made Continental dependability a byword throughout the globe.

&) Continental safeguards its product's good name, and its owners’ satisfaction,
with established parts and service facilities wherever people fly.

The men and machines that built
your engine originally are best
qualified to restore it to like-new
condition. Continental’s Factory

Remanufaclure backs you with
factory knowhow, and precision
production machinery, through-
out your engine’s life, Write
for information.

AIRCRAFT ENGINE DIVISION
MUSKEGON + MICHIGAN

L
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Now you can buy RCA Packaged Circuits
assembled and tested to your specifications

RCA Minimodules — conventional compo-
nents in high-density format — bring you
today’s economical answer to extra-
dependable packaged transistor circuits.

If your product calls for miniature packaged circuits
Af your requirements include fast, high-volume
aviailability . .. look into RCA Minimodules now,
@ These high-density packaged circuit units bring you
the rchiability of conventional passive componenis,
close-packed, interconnected, and encapsulated in
hire-retardant epoxy-type resin to meet the mechanical
and environmental requirements of MIL specilica-
tions. Standard, feld-proved transistors offer yvou the
exnct characteristics your circuits need,

@ RCA microelectronics specialists are ready to work

with vou to design yoor Minimodule eircuit package.

Typical of the 40 types now in production are four
RCA Minimodules for digital-computer applications.
These high-performance units, built with RCA’s ex-
perience In manufacturing hundreds of thousands of
digital Minimodules, are available now, ready for

mounting on standurd printedcircuit boards. Order
these RCA Minimodules now:

RCACPOUILT..
RCACPOYIS ...
RCACPOUILY ...

, Minimodule Inverter Circuit
Minimodule Trigger Metwork
Minimodule Power-Gate
Input Circuit
RCA CPOY20 . .. Minimodule Power-Gale

Output Circuit
@® Call your RCA representative for information
an the comprehensive line of RCA transistor-circuit
Minimodules and RCA Micromodules. Or write RCA
Semiconductor and Materials Diviston, Commercial
Engineering Section L-112-XM-2, Somerville, M. 1.

= For vour extremely high-densily
; applications (several hundred thou-

sand parts per cubic foot) specily RCA Micro-
modules, todav's only microminiature packaged
circuits backed by over 533,000,004 element-hours
of resting, Your RCA Field Representative 15 ready
now 1o guote low, production-guantity prices for
RCA Micromodules. Call him today.

®

BRCA Minimodules — min-
iiure packaged circunts,
utilizing conventional
COMPOTETES and transs-
lors—can be supphed in
high volume. in the for-
mal you need, with ters
minal arrangéments to
meet your assembly re-
quirements. ( Minimodule
shown at left, belore en-
capsulation. 1% times
gctual size. Units below
are Ivpical of wide varia-
tion In conligurations
avallable through RCAL)

|
i

The Most Trusted Name in Electronics

REA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES... EAST: MNewark, N, )., 744 Broad St MU 53900 « (Camdern, N. ), area) Erltor, N, § , 605 Mariton Pike, HA S-0802 « Syracuse, N ¥

T3l James 51, Room 402, GR 4-5591 « Baltimare, Md., EN 9-1850 - HORTHEAST: Needham Heights 94, Mass, B4 A" §
GA 4-4768 « EAST CENTRAL: Detrost 2. Mich.., 714 New Center Bidg.. TR 5-5600 « CENTRAL: Chicago. I,
CL 1-1405% « Minneapolit 16, Minn,, 5805 Excelsior Bivd,, WE S0676 « WEST: Los Angeles 22, Canl., GBD1 £
Ox 71620  SOUTHWEST: Daltas 7. Texas, 7905 Carpenfer Freeway, ME 10720 » GOV'T: Daylon, Omg, J34 N, Wikingan St 84 62366 .

wWashington Bivd.. RA J-8361
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+« (San Francisco area) Burlingame, Calit,, 1838 £l Caminn Heal,
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EQUIPMENT

B-70 TIRE, developed by B. F. Goodrich Co., is shown during checks after completing
qualification tests at Wright-Patterson AFB, Ohio. Light color is a characteristic of the
new rubber compound. Tires stacked in the background were earlier experimental models.

B-70 Tires Complete
Qualification Tests

Akron, Ohio—Aircraft tire designed
for USAF's B-70 Valkvrie, Mach 3 jet
bomber, has successtully  completed
qualification tests preseribed by Air
I'orce’s Aeronautical Systems Division
and North American Aviation, Ine,
B-70 prime contractor.

The tire, developed by B. F. Good-
rich Co, of Akron, is composed of a
new rmubber compound designed to
withstand critical conditions imposed
by the 2,000-mph. bomber’'s  high
speed, extremely heavy load and ]1|th
temperature factors.

The qualification tests, conducted in
an ASD laboratory at Wright-Patterson
AFB, Ohio, consisted of simulated B-70
ﬂbght cveles including  takeoff, flight
mission and landing. []urmg the tf:t.tq
the tire was exposed to 360F tempera-
tures for several hours between simu-
lated takeoff and landing on a labora-
tory test wheel,

B. F. Goodrich engineers said that
conventional tires failed a similar test
before completing a single evele. They
added that the new tire is smaller and
]i?h’rur than conventional airemft tires
of equivalent load capacity.,

B. F. Goodrich is under contract to
furnish B-70 tires to Cleveland Pneu-
matic Industries, designers and build-
ers of the lmdmg gear subsvstem,

Officials of B. F. Goodrich said that
some design features of the new tire,
such as the ability to pack more strength
and endurance into the tire’s weight
per pound, will have application on
other aircraft and some ground
vehicles,

NEW AEROSPACE
PRODUCTS

Super Nav | Omni Converter

New converter features a horizontal
meter which protrudes slightlv to facili-
tate reading from any angle. Large di-
ameter course selector 4:11*1] 15 numbered
at 15 deg. intervals for rapid identifica-
tion. Resolver tvpe course selector is
designed for 2 deg, accuracy and is
rotated by a vernier tlmr: for qu:lcl. set-
tings. The converter mcorporates a to-
fmm switch. The panel mounted unit
weighs less than 2 1b. and fits a stand-
ard 33 in. cutout.

Skycrafters, Inc,, 1365 Gladys Ave,,
Long Beach, C‘a]ll?
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Light-Aircraft Fuel Pump

New pump is designed to mecet safety
and fuel provision wa_urr:nwnh of I]i_{ht
aircraft, delivering 35 gph. at 20 psi.
and 12 v.d.c., the manufacturer reports,

Rotarv, positive-displacement  vanc
pump is driven by an integral continu-
ous-duty motor and is said to function
normally ¢ven in the presence of con-
taminants. Spring-loaded rotary vanes
are sclf-adjusting to Ennlpumtf_ for me-
chanical wear and to increase reliability.
Manufacturer says tests indicate a life of
at least 1,000 hr. before overhaul.

Burton Mifg. Co.,, 8910 Winnetka
Ave., Northridge, Calif.

Environmental Chamber

New chamber produces temperatures
down to —125F and is designed to
meet military specifications for test and
storage of clectronic, mechanical, solid
state and clectro-mechanical compo-
nents and crvogenic Auids.

Unit shown is the upright Model
4033-100, available in baked enamel or
stainless steel exterior and measuring
150 in, long, 72 in, high and 36 in.
deep. Chamber includes self-contained
mechanical refrigeration, automatic de-
frost, adjustable shelves, 15F gradient
and stainless steel interior. Models are
available in capacities of 40, 80, 120 and
240 cu. ft.

Front pancl instrumentation mcludes
mdicator lights, pressure and tempera-
ture gages and  temperature  control
knob. Semi-hermetically sealed com-
pressor 15 air-cooled and available in
220 v, or 440 v, on a control circuit of
115 v.

Solar Systems, Inc., 11936 Valerio
St., North Hnlhwnﬂ-d ' Cali,
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This test stand for miniature
rocket motors loaded with
experimental, high impulse pro-
pellants was designed and
built by FluiDyne around the
Flex-Cell. Motors are directly
attached to the Flex-Cell via the
circular adaptor plate elim-

inating the need for additional
alignment devices or flex-
ures. Rated capacity is 750
pounds with overload pro-
tection to 75,000 pounds.

FORCE
MEASUREMENT
SYSTEMS

using THE FLUITIDYNE FLEX-CELL

FluiDyne force measurement systems incorpo-
rating the Flex-Cell are rugged and accurately
1solate the components of force you desire to
measure, Systems applications include rocket
motor test stands, wind tunnel balances, jet
engine test stands, and static and dynamic
weight determination systems.

FrurDyNE Systems with the FLEX-CELL Give You These Advantages:

® High Accuracy

® Negligible Interactions Between Components
® High Frequency Response

® Low Reaction to Moment Inputs

® Simplified Mounting and Alignment

® Corrosion Resistance

® Insensitivity to Ambient Pressure Changes

FluiDyne can help you develop force, pressure,
temperature and optical measurement systems
to fit your specific needs. For more information
about the complete FluiDyne services in these
areas, contact us today. For detailed informa-
tion about the Flex-Cell, request Bulletin 61-2.

5740 Wayzata Blvd., Minneapolis 16, Minn.
TWX MP-793 e Phone Llberty 5-3791

If you are a graduate engineer with hypersonic, heat transfer, or controls and instru-
mentation experience, you are invited to investigate emplovment opporiunities at
F.i'ulﬂ}'ﬂf- Write or phone and tell us the nature of vour experience and ambitions

FINANCIAL

New Offerings

Electro-Mec Instrument Corp., Long
[sland City, N. Y., engaged in the
design and manufacture of potentiom-
cters, digitometers and goniometers.
Offering 1s 176,480 common shares by
the present holder, Waltham Precision
Instrument Co., Inc., at 56 per share.

Electronic Communications, Inc., St.
Petersburg, Fla., engaged in the design,
development and manufacture of clec-
tronic communication svstems and
cquipment principally for airborne and
surface voice communications and data
link svstems. Offering is 150,000 com-
mon shares. Proceeds will be added to
the general funds of the company.

Pyrometer Company of America, Inc.,
Penndel, Pa., engaged in the design
and manufacture of thermocouple temn-
perature transducers and electronic in-
dicating and controlling instruments,
and in the processing of thermocouple
wire. Offering s 300,000 ecommon
sharcs. The proceeds, cstimated at
S365.000, will be applied to the acquisi-
tion of Hamilton Manufacturing Co..
Inc., including repavment of $25.000
advanced by Pvrometer's board chair
man as down pavment. Hamilton manu-
factures missile and aircraft components
and assemblies.

Glass-Tite Industries, Inc., Provi-
dence, R. L., engaged in the manufacture
of glass-to-metal hermetic seals  used
in  transistors, diodes, condensers,
gyroscopes, connectors, switches and
transformers  for the semiconductor,
communications, aircraft and massile in-
dustrics. Offering 1s 185,000 common
shares; 135,000 shares for public sale
by the company, and 50,000 ountstand-
ing shares bv Indiana General Corp., a
principal stockholder. Of the company’s
proceeds, S600,000 will be applied to
the enginecering and purchase of adds
tional units of production and testing
cquipment; 5500,000 to an additional
mvestment in Burndv-Escon, Inc., a
subsidiarv: 5150000 to rescarch and
development in connection with certain
new products; S125.000 to expenses n
connection with the projected moving
of the company’s Rhode Island opera-
tions to a new site.

Seg Electronics Co., Inc., Brooklvn,
N. Y., engaged in the design, engineer-
ing and manufacture of networks for
data and program transmission, flters,
transceivers  and  related  electromic
cquipment,  Oftering s 110,000 com

104 AVIATION WEEK ond SPACE TECHNOLOGY, December 11, 1941

mon shares. Of the proceeds, 550,000
will be used for the purchase of ad-
ditional production and testing equip-
ment; $110,000 for research and de-
velopment of additional product lines;
525,000 to repav loans from banks n-
curred during August and September,
1961.

IMC Magnetics Corp., Waestbury,
N. Y., engaged in the design, develop-
ment and manufacture of nonactive
components, such as instrument motors,
indicating devices and allied products tor
militarv and commercial uses. Offering
is $1,000,000 of outstanding 5% con-
vertible notes, due 1970, and 30,550
outstanding common shares by the pres-
ent holders.

United Aero Products Corp.,, Bur
lington, N. ]., engaged in contract
manufacturing precision machined com-
ponents and mechanical assemblies to
customer specifications for use in the
aircraft, missile, electronic and nuclear
industries, Offering is $600,000 of 6%
convertible subordinated debentures,
due 1971, for public sale at 100% of
principal amount. Proceeds will he
used to repav current liabilities; to
produce inventorv for United Acro
Products Corp., a subsidiarv; for re
search and development and product
reinement by United Aerotronics
Corp., another subsidiarv; to expand
company facilities.

Fon Corp.,, Brooklvn, N, Y. or-
eanized i August, 1961, for the pur
pose of developing and manufacturing
equipment for radiation detection and
measurement, as well as other electronic
and nuclear instruments and  devices
for sale to governmental agencies and
private industry, Offering if 133,333
common shares, Of the proceeds
$220.000 will be used for purchase and
mstallation of machinerv and equip-
ment  and  leasehold  improvements;
$615,000 for working capital, includ-
g operating expenses during the pre-
liminary period of the company's devel
opment.

International Resistance Co., Phila-
delphia, Pa., engaged in the manu-
facture of resistors and other electronic
components, including choke coils,
sclenium rectihers, precision potentr-
ometers, transducers, high temperature
plastic laminates for printed circuits.
flexible multiconductor cable. and
microcircuits. Offering 15 40,000 com-
mon shares to be offered in exchange
for, but not exceeding, 245.000 com-
mon shares of North American Elec-
tronics, Inc. (NAE), at the rate of one
share for each fve shares of NAEL.
NAE is engaged in designing, engineer-
ing and manufacturing silicon semicon-
ductors and controlled rectifiers.

...In aerospace communications

THE FIRST SUCCESSFUL MICROWAVE SOLID-STATE TRANSMITTER
WITH POWER CAPABILITY ADEQUATE FOR SATELLITE APPLICATION
A DEVELOPMENT BY THE SCIENTISTS AT AMHERST LABORATORIES

The objective assigned to the Amherst Laboratories’ scientists was this ;
Advance the state-of-the-art of microwave space vehicle transmitters by increasing
performance, reducing size, reducing weight and increasing reliabilicy.
The time was June 1960. One year later, these objectives had been reached
and exceeded by a wide margin,
The result: a solid-state transmitter applicable for sarellite use,

operating within the S-band, abour half the size of a carton of cigarettes,
and with a life expectancy of two years.

This significant achievement is representative of many challenges currently
being met by the scientists at Amherst Laboratories.

PAPER ON REQUEST: The paper which explains the new fechnigues employed in
development of the new microwave Solid-State Transmitter authored by W. J. Maclag
Is available fo engineers and scleniists on requesf. Write for the paper eniitied
“Solid State, S-band Single Side Band Suppressed Carrier Transmitter”

AMHERST LABORATORIES * 1180 WEHRLE DRIVE * WILLIAMSYILLE, MEW YORK
AN EQUAL OPPORTUNITY EMPLOYER

SYILVANIA ELectronic sysTEMS

(Government Systems Management
tor GENERAL TELEPHONE & ELECTRONICS

“Shrinking the Universe. .. through Communications’



THE PHANTOM IT is the fastest fighter
in the world. Flying deep in the region of aero-
dynamic heating known as the “thermal thicket”™
the Phantom IT set a new world straightaway
speed record of 1606.3 mph.

An operation fighter, the Phantom IT set the
new record without rocket assistance. Powered
by two GE-]J-79 engines, the Phantom IT reached
peak speeds in excess of 1650 mph on the
16-kilometer course.

In combat. such speeds are required only for
short periods of time. At 26 miles a minute, the
Phantom II can cover vast distances beiore the
oven-like heat can damage its surface. It has
the speed to catch invaders. . . it has the speed

L attack almost before rader can find
has the speed to get away: At 26
minute, it takes but 46 seconds to cross
the English Channel. At 1600 miles an hour, it’s
less than eight minutes from New York to Boston.,
four minutes from Detroit to Cleveland.

The performance of the McDonnell Phantom
1T is matched by its armament versatility. The
Phantom IT can carry Sparrow IIr and Side-
winder missiles for air defense or air superiority
missions. It can carry multi-ton loads of con-
ventional bombs and napalm for troop support
missions. It ecan carry nuclear stores for long

range strategic attack.

at 1600 mph, the Sky is an Oven

Record Flights of the Phantom IL:

Altitude

100 kilometer closed course
500 kilometer closed course

Los Angeles to New York.
3 kilometer low altitude

16 kilometer straightaway

e W navy &fb

Wercury, dsset wng seroparistic Spacecrarf « Tafos and Typhon Missfle Airframes and Engines

98,557 feet
1390 mph
1216 mph
170 minutes
.902 mph
1606.3 mph

MCDONNELL

2hantom I Fighter and Attack Aircraft »

Juail Secoy Missiles » Rotorcraft « Electronic Systems = Aufomation

MCDONNELL AIRCRAFT +» ST. LOUIS

SAFETY

CAB Accident Investigation Report:

TWA 707 Lands Wheels-Up at Idlewild

On May 9, 1960, at 2049 GMT, a
Trans World Airlines Boeing T07-331,
| T65TW, crashed “wheels up™ at New
York International Aarport
100 passengers aboard received mild in-
jurtes during evacuation. The aircratt sus.
tained major damage as a result of contact
with the runway and ensmng fire,

Because of a low ceilling .lmj visibility,
approach to the airport had to be accom-
plished on instruments, The mstrument
approach was poorly executed and visual
contact with the rmnway was established
when the aireraft was too high and too
¢lose to the runwav threshold to be landed
safely. Nevertheless, the captain continued
the approach until more than one-halt of
the available runwav had passed beneath
the aircraft. When the decision was made
to abandon the approach, a go-around was
mitiated. Contrary to company regulations
and good operating pmtul:[ru the landing
gear was raised betore a positive climb hcul
IH:LH assured. The aircraft touched down
and the landing gear retracted. As a result
the aircraft settled to the runway and shid
to a stop about 500 ft. from the end.

Trans World Airlines Fhight 100 15 2
regular nonstop thght from Los  Angeles,
& Ll|f to New "lurl-. M. Y. On the tnp
of Mayv 9, 1960, there were 100 passengers
and a crew of nme.

The crew made normal preparations for
the flight which included hling an IFR
flight plan to New York via jet routes
‘8 and 42 to cruise at 51,000 tt. The
eshimated time en route was 4 hr. 34 min.
with Baltimore, Md., as an alternate air-
port,

The maximum allowable takeoff Bross
weight was 275,000 1b.; however, actual
takcoff weight was 270,447 1b., including
1 fuel weight of 117,000 lb. The center
of pravity was within limits

IFlight clearance was received and the
urcraft departed Los Angeles International
\irport 16067, It was cleared to cruise
via the flight plan route at 33,000 ft. The
flight proceeded eastward normally  and
New York center accepted a radar handoft
trom the adjomming GCI radar site when
I'light 100 was in the area of Front Roval,
Via, The thght was then directed mto the
New York area and was descended in prep
aration for an instroment approach to run-
way 221 at 1dlewild.

Idlewild approach  control  then  estab-
ished radar contact with the fight and
vectored it to intercept the localizer conrse
of the ILS about three miles northeast of
the outer marker, The flight was given
the latest wind and altimeter setting and
idvised that the glide ‘:h}PL" was wmpun
tive, The weather at the time was given
by the tower as ceiling measured 400 ft.

-1 All times herein are Greenwich mean
time based on the 24-hr clock = all altitudes
nee mean sea level,

Eight of the

variable broken, 700 ft. overcast; visibility
4 mi. in tog; wind from the south at 15 kt.
altimeter sctting 29.49.

Capt. Harry E. Campbell testihed that
the trip from Los Angeles had been routine.
Descent was made on instruments i the
New York area in accordance with 1n-
structions from New York center and ldle-
wild approach control. He said that they
had been cleared to make a localizer ap-
proach, that they intercepted the localizes
about two miles outside of the outer marker
at an altitude of 1,500 Fft.., and that the
aircratt was being operated in accordance
with all ]:lrL'-.thLd mstruchions. He testi-
hed that the ILS approach was {D]II]JIL‘TL']}'
normal: nir-.pr;:-r] wias mambtamed constant
at reference plus 10 kt. (141 kt.); rate of
sink was mamtained between U0 and 700
tpm.; and that the aircraft was on the lo-
calizer from the outer marker almost all
the way down. Captain Campbell testified
that he identihed the outer marker by the
ADF's and the flashing marker beacon light
on the instrument panel but that the au-
cdible signal tor the marker beacon had been
turned off. He smd the mreraft was ]'n,mu_r
flown on auntopilot; that it was on the “lo-
calizer feature™ of the “auntomatic coupler,”

and that he was controlling the altitude
by use of throttle. The captain said that
he did not recall “hitting” the middle
marker and “did not note anything that
was other than the normal.”

The captain further testified that the
antopilot was operating properly and that
there were no heading changes made dur-
ing the approach but that approximately
t'-.ul!h:lrn:l'-. of the distance from the outer
marker to the runway, while the aircraft
was on the localizer, the autopilot, for un-
known reasons, disengaged,

The captain further teshihed that he es-
tablished wvisnal contact with the runway
shortly after the auntopilot disengaged. Al
that time, he smid the awcraft was about
100 ft. to the right of the runway and be-
tween 500 and 1 ﬂﬂﬂ ft, from the threshold
at an altitnde of approximately 400 ft.
After dropping fiall ﬂ:i]:I!-. he had to “S" the
aircraft to line up with the runway. Ap-
proximately half way down the runway and
at an altitude of “about 50 ft. or p!,rjll]:l'n
less” he said he decided to abandon the
landing and go around. He advanced the
power to rli‘.ﬁF]’[J\lllHtLh 2.0/2.30 EPR and
gave the command for 30 :I1.-'= of flaps and
tor the gear to be raised. He also said that

Vnught Builds Mn:kup of FBU 1T Trmner

Mockup of Chance Vought FSU-1T tmainer version of the single-place carrier-based FS8U
fighter shows two-place cockpit, which will be equipped with dual controls. Canopy is
about 15 in. higher than fighter version to provide instructor in rear seat with good wisi-
bility over student’s head, Speed will be about Mach 1.5,
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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 unigue
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 svstems engineer-
ing, initial technical direction and general technicul supervision. Specific
activities include investigation of techniques for improving the state-of-
the-art in propulsion, structures, guidance, communications and other
engineering skills related to missile/space missions; feasibility studies
of new weapons systems concepts and preliminzrv design of promising
systems; formulation of development programs; conduct of critical
experiments; technical supervision of the developrient and test program.
Immediate assignments exist for those highly skilied in these specialties
and who are knowledgeable in inter-disciplinary problem solving.
Men with advanced degrees are urged to comact i, Ferndon, Aero-
space Corporation, Room 101, P.O. Box 95081, Los Angeles 45, Calif.

Organized in the public interest and dedicated to providing objective leade rship
in the advancement and application of space science and
technology for the United States Government.

AEROSPACE CORPORATION

AlLL QUALIFIED APPLICANTS WILL RECEIVE CONSIDERATION FOR EMPLOYMENT WITHOUT REGARD TO RACE, CREED, COLOR OR MNATIONAL CRIGIN
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at the time the command was given to
raise the gear the aircraft was to the best
of his knowledge in a climbing attitude.
When asked if the arcraft was climbing
he replied, “We were on the runway.”

The captain said .he did not see the ap-
proach lights during the approach. Then,
in answer to @ question of what possible
factors could have contributed to his “over-
shoot,” Capt. Campbell said, "One, no ap-
proach lights. Two, no glide path. Three,
the automatic pilot became disengaged
prior to the threshold of the runway” I
might be noted here that the runway lights,
narrow-gauge lights, centerline lights, and
the high-speed taxi lights are operated from
a panel in the control tower cab. Included
in the control panel is a monitoring sys-
tem which indicates when the power for
the various lighting systems is on and f
the lights are functioning properly, The
monitoring system will also mdicate by a
waming light and buzzer it any one of the
lanes is not operating properly, ‘Testimony
of the tower personnel indicated that all
the systems were in operation and no out-
ages or failures in the systems were n-
cheated.,

Capt. Campbell said that immediately
after touchdown he heard the landing gear
pnsafe warning horn and immediately closed
the throttles. The airplane scttled to the
riunway and slid to a stop with all three
landing gears retracted. He said there was
a fire warning signal for engines Nos, I and
3 and that he cut off the start levers with
the exception of No. 3 which was jammed.
He saw that the first ofhicer had started to
activate the fire bottles on Nos, 2 and 3
engines but he did not observe whether the
hottles were actuated.

First Officer Horace E. Nichols testified
substantially the same as Capt, Camphell
that the Right approach into the New York
area was completely normal,

Approach Speed

Ile stated that the approach speed of
the aircraft was constant from the outer
marker mbound at reference |:|h1- 10 %t
Also that the rate of descent was normal;
approximately 500 fpm.

Nichols testified that he noted passage
of the outer marker by the ADF needles
but could not see the fashing marker
heacon beéecause it 15 located on the other
side of the cockpit. He also testihed that
he did not identify the middle marker be-
cause they were contact before reaching
it. He said, 'l say we were contact better
—half a mile from the end of the runway
or a little better and this is purely judg-
ment,” He then stated that the middle
marker was located fve-tenths of a mile
from the end of the runway., (The location
of the middle marker for runway 22L 15
wtually six-tenths nautical males from the
runwayv threshold, |

Nichols also said that just before becom-
ing contact he “sensed” the mrplane had
started a slight nght turn and out of the
corner of his eve he could see the auto-
matic pih:t disengage warning thi H_lnhiug.
This warning light is located on the lower
left side of the center mstrument ]}:In-::]. It
is below and slightly to the nght of the air-
wavs marker beacon light.

Visual contact was established two or
three  seconds  later and, according to
Yichols. the aircraft was about 130 (. to

The Lincoln Laboratory program for ballistic
maissile range measurements and penetration
research mcludes:

EXPERIMENTAL RESEARCH

Measurements and analysis of ICBM flight phenomena for
discrimination and for decoy design purposes, including optical,
aerodynamic and RF effects.

SYSTEM ANALYSIS

Studies to apply research findings to advance the technology
of ICBM and AICBM systems.

INSTRUMENTATION ENGINEERING

Designing radar, optical and telemetry equipment with which
to measure ICBM flight effects under actual range conditions.

RADAR SYSTEMS RESEARCH

Extending the theory and application of radar techniques to
problems of discrimination, countermeasures and performance
in a dense-target environment.

HYPERSONIC AERODYNAMICS

Study of the flow-fields around re-entering bodies for various

body designs and flight conditions. Excellent computer facilities
available.

RADAR PHYSICS

Theoretical and experimental studies in radar back-scattering.
Interaction of RF radiation with plasmas.

A more complete description of the Laboratory’s
work will be sent to you upon request.

All qualified applicants will receive conszideration for employment without

regard to race, ereed, color or nptional origin,

Research and Development

LINCOLN LABORATORY

Massachusetts Institute of Technology
BOX 29
. LEXINGTON 73, MASSACHUSETTS
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... for a future second to none—here is opportunity for
professional prestige, advancement and long range secur-
ity. Such projects as Giant C-141 jet transports . . . Inter-
continental C-130 turbo-prop transports . . . JetStar pas-
senger craft ... VIOL aircraft . . . Missiles . . . Rockets
. .. Nuclear Products and Research .. Avionics Research
... Operations Research . . . Cryogenics Research . .. and

SCOres morc.

{]rwm‘“'._r_.,- n the J',',.-h,f_.,— .,-_.f; Adreraflt Design ® Basle Loads * Flotter and Yibration ® SIIIIII'I:I'!
and Vibration = Aircraft Specifications Engineering ® “r'”.:-llj”i[}' Engineering ® Operations
Resegrch * Technical Writing * Aircraft Castings and Forgings * Aircrah Hydranlics and
Contrals Systems Analysis * Electronic Systems * Aireraft Finighee and Processes * Siress
Analvsis * Aircraft Weights * Value Analysis * Propulsion Systems * Thermodynamics *
Aireralt Components * Ajreraft Production * Design Engineering.

Frite to; Hugh L. Gordon., Professional Employment Manoger, Lockheed-Georgia Co.,
834 W. Peachtree 56, Atlanta 8, Georgia, Department KK-T5.

An equal opportunity employer.

THE ENGINEERING CENTER

LOCKHEED -GEORGIA COMPANY

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION

g

THIS "'ian Opportunity

the night of the runway centerline and at an
altitude of 450 ft. He smd Capt. Camp-
bell lined the aircraft up with the runway
and continued the approach. He could not
estimate the altitude of the aircraft as it
crossed the threshold but did say it was
approximately 50 to 75 ft. in the air and
halfway down the runway when the captan
mitiated a “go-around.” He said the cap-
tam told lim they were gomg around,
applied power, and ordered 30 deg. of flaps
and gear up.  Mr. Nichols stated that upon
the captain’s order he raised the flap handle
to the 30-deg. position, noted that the indi-
vator began to move, and then rased the
landing gear handle to the up position, He
said he did not know whether the aircraft
was still descending when he raised the gear
because he was occupied with checking the
flap and gear indications and was not look-
g out of the cockpit.

Nichols stated that the landing gear
warning horn did not sound until the air-
craft contacted the runwav,  As the arcratt
slid to a halt the fire warming sounded for
engines Nos. 2 and 3. Mr, Nichols stated
that he armed the fire selectors for these

Homebuilt Aircraft Crashes

engines but that as he was about to actuate
the extinguisher all electnical power went
off the airplane,

The fight engineer, Outhwaite, stated
that he heard the Are waming bell sound
as the aircraft was sliding on the runway.
After coming to rest he said he heard some-
one say that there was a fire in No, 1. Mr.
Outhwaite said before leaving the cockpit
he secured the flight engineer’s panel n
accordance with company procedures for
anticipated crash landings by tuming off
every switch he could fnd, including the
battery switch. Tuming the battery switch
off interrupts power to the d. c. bus and
makes it impossible to actvate the fire
extinguishers.

At the Hime of the accident, the TWA
emergency checklist called for tuming the
batterv switch off prior to landing when
a crash landing or ditching was anticipated.
Action was imtiated immediately, after the

aceident to revise the fire {:xling:ni!-i:lling S

tem ciremits and remove them from d. o
hiis.,

This would permit the utilization of a
“hot” ciremt to thas svstem which can then

i |
a—- T R

&

-
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be actuated either automatically or manu-
ally. As a temporary measure the battery
switch item has been removed from the cur-
rent emergency checklist and thus will not
be turned off for an anticipated crash land-
Ing.

After the aireraft came to rest, evacuation
of the passengers was accomplished quickly
but with some dificulty, The left front
passenger loading door was opened by the
captain and frst officer and the emergency
chute was lowered. It would not inflate so
the captain, first ofhcer, and two male

assengers  descended to the ground and
li:u!d the chute secure. About 25 or 30
persons left the aircraft by this exit,

The right front (forward galley) door
wis opened and after some difficulty the
emergency chute was properly secured in
place and inflated. It was estimated that
about 25 to 30 persons left by this exat.
The two hostesses seated in the abt section
of the aircraft opened the right rear (rear
zalley) door after observing fire on the left
side of the aircraft.  Several male passengers
who had deplaned wvia the over-the-wing
emergeney exits were outside the door and

k-u o O N ﬁ?

on First Flight, Killing Owner

Homebuilt pusher aircraft crashes on first flight at Flint, Mich., fatally injuring Herbert Dean, who designed the aircraft and had a scale
model tested in the University of Michigan wind tunnel. At top left, aircraft is taking off. At top right, it climbs steeply toward the right,
but picture indicates elevators are deflected to hold nose down and ailerons are deflected for roll to the left. At bottom left, the Delt-Air
250 is apparently falling tail-first out of control in what appears to be the beginning of a stall. Nose-down elevator and left aileron appar-
ently are still being applied. At bottom right, plane has swung rapidly to a steep nose-down attitude and is almost in contact with ground.
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Do you share his driving determination to know?
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An unsolved problem is a nagging challenge to him. The word “impossible” is an impertinence.
Are you cut from the same cloth as this man? Then come to Northrop where you can work in
the fringe of the future on such projects as space guidance and astronertial navigation systems,
aerospace deceleration and landing systems, magnetogasdynamics, in-space rescue, repair and
refueling techniques, laminar flow control, automatic test equipment and world-wide communications

systems.
More than 70 such programs are now on the boards at Northrop, with many challenging problems

still to be solved, and new areas of activity constantly opening N 0 RTH no P

up for creative research. Whatever your specialty, drop us a line
' ’ , CALIFORMIA
now if you want to find out more about the Northrop challenge. ™" SRR ST A

assisted approxmmately 43 to U passengers
to the ground., The emergency chute was
not needed at tlos exit and no attempd
wis made to usc if.

Iirchighting  equipment  arrived  at the
qircraft pl‘u!llpth and ammediately extin
epished fres which had :huln]ml on on-
gincs Nos, ! ang 3.

Eight of the passengers recoved mmor
or comparatively nunor injurics during the

Cvacuation,

Structural Damage

All structural damage to the aircraft re-
sulted from the aircraft sliding along the
moway on its fuselage bellv. Examimatior
also ruuiuni that the damage sustained by
the Nos, 2 and 3 powerplants was the result
of this contact with the runwav and the
ensuing fire. Powerplants Nos, 1 and 4 were
undamaged. As a result of crew testimony
ind cxamination of the engmes, all four
were determined to have been capable of
normal operation prior to the time af the
accident.

\ll the aircraft svstems were checked and
formnd to be operating normally.  In addi-
tion, no evidence could be found to indicate
v malfunction m the antopilot. (It is noted
m the aircraft operating manual that actua-
hon of the electric stabilizer tnm  thamb
wwitch will disconnect the .'Il:ttﬂpl]ﬂtl

The aircraft was equipped with a flight
recorder which was operating properly dur-
g the accident. The tape covering the
]nf portion of the flight was read and found
to contamn  rather Hlﬂllr{d]]’[ mftormation.
virspeed was found to have been about
165 kt. at the outer marker mbound. It
then increased to about 170 kt., for a pernod
of about one minnte. It then began to
tdecrease o .lpprmmnhh 141 kt. at the
micldle marker: then to abont 128 kt, at the
first pomt of touchdown.

I'he acceleration trace indicated  shght
tnrhbulence throughout the approach and 3
wries of heavy accelerations at ramway con-
tact with nuum! indicated peak loads of 3.2
=i 4.2

The Il{!:JllinF_: trace from the outer marker
inbonnd was extremelv erratic. The aircraft
heading varied almost 30 deg. during the
approach.

The altitnde recording and rates of de
seent calculated from it were also very sig-
mbheant, The aircraft crossed the outer
marker at an altitude of about 1,200 ft. Its
rate of descent dunng the next minute was
approximately 100 fpm. The rate of de-
scent then increased to abont 1,200 fpm.
and the aircraft descended to about 650 .
The descent continued at a muach lesser rate
for a short period and the aircraft then
began a gentle climb as it reached the
vicinity of the middle marker. Shortly
after this the airplane was agamn dived at
a rate of at Jeast 1,000 fpm. until it
contacted the ranway.

Training Program

A TWA spokesman stated that the tram-
mg  program for checkout in the 707
consisted of three wecks of ground school,
12 hr. at the controls of the simulator wath
;lpp-rﬂximnttly fh:,' same amount of bimie as
observer, and a minimum of 8 hr. of trans:-
tion time in the aircraft followed by an
FAA rating check ride. He said however
that these are minimom times and that the

COIpany expenence mi 1.]"!] ifving over 160
viptams i thut an AVUTIIEL HI“]II time of
about 204 hr. in the aircraft and 14 to 15
hr. of simulatar time is actually required tor
checkout.

During this time, he stated, considerable
instruction and  practice 1 standard  go-
around technigques s given to every captain
but that most rc.;uluf landings would be
siven from ILS approaches at an altitude of
ahout 200 fect or more. The pracedure
tanght 1s: Advance power to take off thrust;
retract flaps to 30 deg.: retract landing gear
after positive rate of climb is assured. Smce
the accident, the witness said that the com-
pany has reemphasized that the landing gear
is not to be rased until a posibive r'iIL of
climhb 15 assored,

The operations manual  also  cantions
against the use of 50 deg. (full) Haps to
correct for a high approach as excessive
rates of sink mu;hr develop,

e also testified that company procedures
prohibited the vse of autopilot after passing
the outer marker inbound it any component
of the ILS s ill{‘riwr;:ltiﬁ.'l:.'-

Analysis

Nothing was found during the mvestiga-
tion of this accident which would mdicate
a faillure or malfonction of the mircraft, its
]:n:_murp];.mr-. or svstems. In addition the
crew members stated that the flight had
been rontine and that no discrepancies o
malfunctions had been encountered.  The
fiight recorder was also found to operate
||{1-n||;|]]1. t.nh'-.u_{[lulll' to the acoident. Tt was
also recalibrated and found to he accurate
within tolerances prescribed by civil
regulations,

No substantiating evidence was tound to
mdicate a malfunction in the antomlot or
o account  for s -;i|:i=.1':|1£::];_:1_'!'|'|1;1'|1' a8 TC-

Muckup Bulll' of

Fuselage mockup of the Short Belfast turboprop freighter now being built for Roval Amn
Force was built for British Army to use at the Fighting Vehicles Research & Development
Center, Chobham, Surrey. Mockup will be used for Army loading trials; in this photo haeld
containg a grader, tractor, compressor and scraper blade, for a payload of 79,000 1b, Hold
is 63 ft. long and 12 ft. square.
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ported by the captain.  Even so the alleged
malfunction should not have affected thL
1..l|:|-L1|11=- abilitv to continue his .ii:lpm,h_ll
successfully, By the captain’s own testi-
mony the aircraft was on the localizer
centerline  when the disengagement  oc-
curred,  The copilot’s statement that he
sensed a slight right turn is the only ind-
cation of anv deviation from the ﬂlgil path
as a tesult of the reported disengagement,
The Board cannot therefore attach any
aignjﬁmnr_'c' to a4 malfunction such as was
reported.

Captain’s Testimony

\s for the captain’s testimony concerming
the three factors cited to account for his
overshooting the runway, the Board cannot
agree that these should have had any serious
adverse cffects on the completion of a
pmerh executed  instroment ﬂ]}]}ltﬂill
e malfunction of the autopilot has been
discussed above. In  addibon, company
regulations prohibit use of the automatic
pilot for a coupled mstrument appreach
when no glide slope 15 available.

Ihe captain’s allegation that the approach
lights were not in operation appears to be
unfounded. No outage was recorded and
numerons  arcraft had made similar  ap-
proaches mnmediately preceding Flight 100,
\lso, although the Board does not down-
erade the importance or usefulness of ap-
pr:::wh lighting systems it does believe
that this approach should have been com:
pleted successfully even without such assist-
ance.  Fven though the sky was overcast
it was davlight and there was adequate
light: visibality was about four miles.

Further. the crew stated the runway was
visible immediately upon breaking out of
the clouds,

The captain was well aware that no glide

Belfast Freighter
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Long experience and proven capability give Lockheed a great
advantage: perspective on space. This results in programs
that cover the broad spectrum of aerospace dynamics; that
present the most far-reaching technological problems; that
offer endless creative challenge to Scientists and Engineers;
that give them new concepts to explore—new goals to reach,.
This far-ahead program in the concepts and vehicles of
space creates a climate most favorable to advancement in the
state of the art as well as in professional status.
Scientists and Engineers with an eye to a secure and

A panoramic
concept

on space...
you find it
at Lockheed

rewarding future will find these openings at Lockheed worthy
of serious consideration: Aerodynamics; thermodynamics:
dynamics; electronic research; servosystems,; electronic sys-
tems; physics (theoretical, infrared, plasma, high energy, solid
state, optics); electrical and electronic design; structural
design (wing, empennage, fuselage); human engineering;
reliability; wind tunnel design. Write today to Mr. E. W. Des
Lauriers, Manager Professional Placement Staff, Dept. 1112,
2406 M. Hollywood Way, Burbank, California. An equal oppor-
tunity employer,

L O c K H E E D CALIFORNIA COMPANY

A DRDIVISGION DF LOCKHEED CORPORATION

5]._31:-11 was available on this runway and
should have set up a constant rate of
descent which would have brought the
aircraft down its approach so as to break
out of the overcast at the proper point,
If the captain had felt that executing an
mstrument .|pprnia[,h without a gh{h_ nlﬂpﬂ
was not completely safe then his only action
should have been to proceed to his alter-
nate where a safe approach could be made.

The fHight path ot this aircraft from the
outer marker mbound was extremely erratic,
It is difficult to believe that the autopilot
was ever even engaged unless it was mal-
functioning all the way down the localzer,
Heading th*mgu. of more than 20 deg.
and r;pu]' altitude changes such as are
evidenced from the flight recorder reacout
could not have occurred unless this were
true. However, the crew was unanimous 1n
stating that no malfunction occurred prior
to the disengagement two-thirds of the
way  down 1']1r, .apprr;.tf.h Further, these
extreme readings were not a result of a
malfunction of the fight recorder as it
operated normally after the accident. From
this evidence it appears that the aircraft
was Hown by hand or that it was on auto-
pilot bt l'.uf.m'r controlled by the pilot by
means of the autopilot turn and pitch
controllers.  All the evidence indicates a
lack of competency in the equipment and
a lack of instrument pr-:‘l-!'t{unr.'l.

With a properly executed approach, this
aircraft should have broken out of the
overcast at an altitude of approximately 400
tt. (about 20 seconds), or almost eight-
tenths of a mile, before reaching the middle
marker. At this point the runway would
have been visible and the landing could have
been made successfully. It is obvious to
the Board that the approach was not exe-
cuted in this manner.

Immediately upon breaking contact at
should have been obvions to the crew that
the aircraft was too high and too close to
the ronway and that the approach should
have been abandoned. From the position
described by the captain, a Hightpath of
21 dee. from the honzontal wonld have
been required to land at the beginning of
the runwav. From the position described
by the copilot, a flightpath of about 9 deg.
wonld have been reguired. A normal ap-
proach would result in a glidepath of
aronnd 2-4 deg.

High Altitude Cited

It s also evident that the captain con-
timued his approach despite the fact that
he was at an altitude of about 275 ft. over
the threshold. If it was not obvious to the
crew that a go-around would be necessary
when they first became contact, it most
certainly should have been evident when
they crossed the threshold at this extreme
height.

In spite of this the captain continued his
approach until approximately one-half of the
runway was behind him. Then at an alh
tude of about 50 ft. he initiated a go.
around.  Again the technique emploved by
the captain indicates a complete lack of
proficiency with the equipment. The cap-
tain advanced the power levers, called for
30 deg. of flaps, and gear up. Instead of
applving takcoff thrust, as called for in
the go-around procedure, he advanced the
throttles to approximately 2.0/2.3 EPR.

SRN.2 Hovercraft Nears Operational Tests

Woestland SRN.2 Hovercraft is undergoing preliminary engine runnp tests and will start
operational testing upon completion. Powerplants are two 4,815 hp. Blackburn Nimbus gas
turbines, which company says will provide a cruise speed of up to 80 mph, The Westland
Hovercraft weighs approximately 27 tons, according to the company.

At 125 kt. this wouald result i about 12,450
Ib. of thrust per engine. Under conditions
existing on that day, the takeoff power
setting of 2.55 EPR would have been avail-
able which would produce 14,730 1b. of
thrust. Actually the airplane performance
at 2.30 EPR would be good and a go
around possible; however, at 2,35 EPR it is
]Hrﬂrnh]f_' that less altinde would have been
lost durmg rotation to climb attitude and
hefore a positive chimb wonld have been
cftected.

[t is also apparent that the captain dlid
not make certam that a posibive rate of
climb had been established before ardering
the landing gear retracted. This is a spe-
c1he r-r_rpura.mn:ut in  the go-around pro-
cedure and is spelled out in the operations
manual.  In addition, it is just good com-
mon sense to make cerbn the airplang s
not zoing to tonch down before retracting
the landing gear.

Inasmuch as a normal go-around 15 not an
emergency, the normal pmu-:]nru set out
in the aircraft manuals shonld be followed.
The copilot who actually performs the dut
should make certain the aireraft s climbme
and will not touch down before he moves
the gear handle. He has a responsibality 1n
the safe operation of the aireraft and shonld
at least call to the attention of the capkam
any dangerons situation of  wiach he 15
aware, It appears to the Board that the
copilot, as well as the captain, should have
been aware that the aircraft was not ¢himb-
ing ont when the gear was retracted.  The
liill’.'JL"- the copi ilot  was performing  were
not so arduous as to prevent him frﬂm en-
suring that a positive rate of climb had been
estahhished.

Conclusions

It 15 the Board's conclusion that there
was no mechamcal failure of the aireratt or
its svstems which contributed to the canse
of this accident. The Board also concludes
that the mstriment '.II]i'.Ir[I'J-.]I was excented
improperlv.  As a result, the crew estab-
lished visual contact at a point too high
and too close to the runwav to effect a
normal Janding, It should have been obwi-
ous to the captain immediately that a go-
around wounld be  necessary; however, he
continued his approach over one-half of
the distance down the runway before at-
tempting to go around.
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The Board further concludes that the
techniques employed by the captam i
abandoning his landing JH:_ISH]:I-'[ were Con-
trarv to company rules and procedures and
were improper. It s obvious that a pos
tive rate of climb did not exist when the
landing gear was retracted and further that
nome of the pilots was prn]]tri}' attentive
to the conditions existing.

The Board 15 rrrq11]1. concerned about
the conduct of "]:|'-. H:trht The evidence
addweed during the mvestigation indicates
i lack of training and competence in the
qircraft which cannot be overlooked., Sev-
cral items, which have been |:I1."-1f1l|"~]‘-
mentioned, seem to substantiate the Board's
comclusion on this matter. IFirst, the captain
satd he was atilizing the VOR-LOC made
of the antopilot even thlru:!]'l he knew there
wits no glide slope signal. This 15 directly
comtrary b0 company regulations. Second,
the altitude of the ’{ITLI.“IH at the outer
miarker was 1.200 ft. Mmimom aothonzed
altitude at that point is 1,500 ft, Third,
the aircraft airspeed wvaried considerably
from that described by the crew members,
Fourth, both the rate of descent and the
mircraft heading varied dangerously "-:lL"'-F'“ﬂ'
the testimony of the crew. Fifth, the ap-
plication of power was 111"|:l+_ with little
rezard to established procedures with the
result that takeoH power was not use wl for
the (8] around,

Sixth, the captain ordered the landing
pear retracted prematurely and the copilot
complied despite the fact that the aircraft
wits still descending.

Probable Cause

The Board determines the probable cause
of this accident was a poorly conducted
mstrument  approach  necessitating a  go-
around which was initiated too late and
improperly execnted.

By the Civil Aeronautics Board:

Arax 5. Boyn
Chairman

Ropert T. Nurpny
Viee Chairman

Cuan GURNEY

MNMember
Joserr MNINETTI
Member

Wirxey GILLILLAND
Member

The Civil Acronautics Board was noti-
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WANTED: Research and Development Engineers...

The IBM 7090 digital computer lab is just a small part of the integrated lab and testing facilities at Boeing/
Wichita. The experienced engineer, interested in advanced research and New Product Development will truly
appreciate the atmosphere and facilities found here.eThey include completely equipped labs for fatigue, materials
and dynamic testing. There are facilities to conduct and evaluate flight test data, and model development and
wind tunnel testing.» Qutstanding opportunities exist for experienced research engineers in many areas including:
Structural Design and Dynamics, Stress Analysis, Aerodynamics, Automatic Controls, Electrical and
Electronic, Propulsion, Systems Design and Applied Physics. » To qualify you should have a degree and
a minimum of five years experience and preferably be working toward or already have an MA, M5, or PhD
degree. For immediate information about projects and assignments, and living conditions in Wichita, write

in confidence to Mr Melvin Vobach, Dept.CD-2, The Boeing Company, Wichita Division, Wichita 1, Kansas.

EELVEING | WILHIITA

An Equal A8 Dpporiunity Employer

fied of this accident on Mav 9, 1960. An
mvestigation was immediately imtiated mn ac
cordance with the provisions of Title VII of
the Federal Aviation Act of 1958, The
taking of depositions was ordered by the
Board and conducted in the Federal Build
ing, New York Intermational Adrport, New
York, N. Y., on June 13, 1960.

Flight Personnel

Capt. Harry E. Campbell, age 55, was
employed by Trans World Airlines on May
10, 1929, and was promoted to captam n
September of that vear. He holds a valid
Federal Aviation Agency airhme transport
pilot certificate with ratings in the Lockheed
Constellation, Boeing 707-100 and 300 se-
ries aircraft, and also has a multiengine land
rating.

Capt. Campbell has logged Aying time
in excess of 27,000 hr. of which approx:-
mately 730 hr. are in the Boemg 707. His
latest FAA Class I physical examination was
piven on Nov, 30, 1959. lle was given 2
line check by o company pilot on Jan. 25
and 26, 1960; given an mstrument check
on Jan. 12, 1960; and on that same day,
given a review on emergency equipment.
While in training, Capt. Camphell had
acenmulated 29:45 hr. flving time in the
Bocing 707,

First Officer Horace E. Nichols, age 40,
was emploved by Trans World Airlines on
(it 3, 1947, and was promaoted to captain
omn Mar. 25, 1957, He holds an airhine
transport pilot certificate with rabings in
the Lockheed Constellation and Martin 202

and 404 aircraft plus single and multi-
engine land ratings. He has logged a total
of 15,765 flying hours with 867 hr. in
the Boeing 707.

He received five hours training bime in
the Boeing 707; but has logged no nstru
ment time in the aircraft.

Nichols' last line check by a company
pilot was Feb, 27, 1960, and his six-month
instrument check was on Feh. 12, 1960.
He had a review of emergency equipment
on Feb, 12, 1960,

Second Officer Louis F. Corczvea, age
29, was emploved by Trans World Air-
limes on Oct. 8 1956, and was pro-
moted to copilot on Nov. 26, 1956, His
total flving time is 1,695 hr. (exclusive
of military time) and he has logged 655
hr. in the Boeing 707; however, he has had
one hour at the controls of that mrcraft—
this hour was acquired n traming,

Gorezvea holds a valid commercial pilot
certificate with single and multiengine land
rating, mstrument matimg and tvpe rating
in the Lockheed Constellation aircraft,
[le completed a line check given by a com-
pany pilot on Feh, 27, 1960, and the date
of his last six-month instrument check was
Feb. 12, 1960,

He had an emergency equipment review
on Nov. 8§, 1959,

Flight Engineer

Flight Engimeer Mark W, Outhwate,
are 49, was emploved by Trans World Air-
lines on June 12, 1941, and promoted to
Aicht engincer on Julv 25, 19435, e las a

total of 11,431 Aying hours and 143 hr.
the Boeing 707,

Outhwaite holds a valid FAA flight engi-
neer certificate and an airframe and power-
plant mechanic certificate, His last line
check was completed on Mar. 22, 1960, and
he reviewed the emergency equipment pro-
cecures on Feb, 26, 1960,

The Carrier

Trans World Airlines 15 a Delaware
corporation with prtﬂtip;l! offices 1 Kansas
Citv, Mo.

This corporation holds a current certihcate
of puh]:iL' convenience and necessity For
seheduled and non-scheduled operations, e
possesses valid air carnier operating certih-
cates for these operations.

The Aircraft

'he aircraft was a Boemg 707, modcdl
331 Intercontinental, United States Regis-
trv. No. N-765TW owned by the Hughes
l'ool Company and operated by Trans
World Airlines, [t bears a date of mann
facture of Jan. 15, 1960, and manubactnr-
er's serial nmumber 17679, The total tine on
the airframe was 943:12.

The entire aircraft had received it No. 5
line maintenance inspection 3%:16 hr, prion
to the accident.

he engines were Pratt oand Whitney
Model JT 4A9 dual axial compressor turho
et enmmes. Number 1 engine had 24257
Voo 2 had 35:16: No. 3 had 655:41: and
o 4 had 38.16 time since the engine's last
overhanl,

TECHNICAL WRITERS

Attractive openings at

AIRLIFT CENTER U.S.A.

Located eight miles from
beautiful Atlanta

If you are experienced in the prep-
aration of technical manuals (oper-
ation, maintenance, and inspection)
to military and/or commercial speci-
fications on cargo and transport
aircraft, and have a college degree,
preferably in Aeronautical, Me-
chanical or Electrical Engineering,
these opportunities in an expanding
organization should be of interest
to you.

Write full details of training and ex-
perience to: Hugh L. Gordon, Pro-
fessional Employment Manager, De-
partment KK-75, Lockheed-Georgia
Company, 834 West Peachtree
Street, Atlanta 8, Georgia.

An Equal Opportunity Employer

LOCKHEED-GEORGIA
COMPANY

A Division of Lockheed Aircraft
Corporation

o—

PROBLEMATICAL RECREATIONS 96

n
o —

Four boys, Alan, Brian, Charles and Donald, and four girls, Eve,
Fay, Gwen and Helen are each in love with one of the others, and,
sad to say, in no case is their love requited. Alan loves the girl who
| loves the man who loves Eve. Fay is loved by the man who is
loved by the girl loved by Brian. Charles loves the girl who loves
Donald. If Brian 1s not loved by Gwen, and the boy who 15 loved

by Helen does not love Gwen, who loves Alan?

—Contributed

Can you ensure the compatibility of electronic components, sub-
systems and sub-assemblies for early prototype inertial systems?
In short, can you see to it that it works? If so, our Guidance and

Control Systems Division would like to see yvou. Contact Don

Krause for a confidential interview.

ANSWER TO LAST WEEK'S PROBLEM : We shall assume that the base
of the number system is equal to the number of fingers. If b 1s

Martians had 13 fingers.

the base then we can write the equation as follows:
5x* —5bx + (b* +2b 4+ 5) =0. Thus b=5 4+ 8 =13 and the

An Equal Opportunity Employer
LITTON SYSTEMS, INC.

i Guidance & Control Systems Div.
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RADAR PICKET

PLANE

. « - 2@ new Eastern cooling
system helps to keep the
Philco APS-103 search radar on the lookout for bogies
and bandits. The liquid cooling unit has a capacity
of 1600 watts, but weighs only 15 Ibs., and fits into
a compact 5-9/32" x 9-7/8" x 7-7/8" volume. De-
signed for operation to 50,000 feet, it features an
ingenious internal manifold which makes for sim-
plicity, reliability, and which eliminates most internal
connections. If you need efficient, miniaturized light
weight cooling units for airborne electronics cooling,
call on Eastern. Eastern is your perfect source for
liguid tube cooling units for capacities
from 50 to 20,000 watts.

EASTERN INDUSTRIES

100 Skiff Street, Hamden 14, Conn.

West Coast Difice:

4203 Spencer 5t.,
Tarrance, Calif.
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Chance Vought keeps ahead of the fast changing demands of science and
technology through emphasis on research, development and creative engineering.
Major contracts at Vought include important military and NASA projects such as
SATURN, SLAM, DYNA-SOAR and VTOL.-These are key programs—programs

that have created new technical openings with excellent growth potential.

If you have a degree in engineering and 2 years' direct industry experience,
investigate these and other opportunities at Chance Vought in Dallas.

e CONCEPTUAL AND PRODUCT DESIGN
e AERODYNAMICS
e STRUCTURES

e DYNAMICS
INQUIRE TODAY AND SUBMIT YOUR RESUME TO:

Professional Placement
CHANCE VOUGHT CORPORATION

P. 0. Box 5907 Dallas 22, Texas

a subsidiary of Ling-Temco-Vought, Inc.

WHO'S WHERE

(Continued from page 23)

Changes

Shillelagh Operations (formerly Tactical
Systems Operations), Ford Motor Co.'s
Acronutronic  Division, Newport Beach,
Calif., has been split into two major seg-
ments and the following appomtments have
heen made: Louis F. Heilig, assistant general
operations manager for Engineering; Arthur
C. Hames, assistant general operabions man-
ager for Program Management.

Peter Horton, director of plans, Nhssile
and Space Svstems Division, Douglas Air-
craft Co., Inc., Santa Monica, Cahf.

Fugene W. Kyle, svstems sales manager,
Burbank Branch, Librascope Division of
General Precision, Inc., Glendale, Calif.

United Aircraft Corp.'s Norden Division,
~Norwalk, Conn., has formed a new Precision
Components Department, and William P,
Huxley, Norden's assistant general manager,
has been appointed to direct operations, Also;
Shu Lee, chicf engineer; Alfred P. Tis, oper-
ations manager; Kenneth A. Bacon, sales
[llIIII.]I-;I'.'['.

Gordon L. Reese, market rescarch man-
ager, Kaynar Mfg. Co., Inc., Pico Rivera,
Calif., and John Wright, Jr., merchandising
Manager.

General Electric Cos Light Nhlitary
Electronics Department, Utica, N. Y., has
appointed the following managers: Charles
W. Piper, MOD-3 Program; Richard E.
Scanlon, Mistram Program; Casimir A. Zie-
linski, Skvbolt Program,

Winston H. Sharp, formerly an engineer-
ing metallurgist at Pratt & Whitney Air
craft, now a metallurgical consultant, Hart-
ford, Conn.

Arthur V. Norden, a founder of Scaboard
World Airlines and now an aviation manage-
ment consultant, has been named U. S, rep-
resentabive for Whitworth Gloster Aircrabt,
Ltd., of the Hawker Siddeley aviation group,
London, England.

Dr. William T. Clary, director of systems
research, Informabon Systems Department,
North American Aviation's Space and In-
formation Svstems Division, Downey, Calif.

R. C. Stiff, senior division manager of the
newly cstablished Engineening Operations
Division, Ligquid Rocket Plant, Acrojet-Gen.
eral Corp., Sacramento, Cahf.  Divisions
and managers of the new organization are:
A. L. Feldman, Chief Project Engineer;
H. L. Coplen, Chief Engincer; L. F. Kohrs,
Space Propulsion (Azusa, Cahf.); W. D.
Drinkwater, Development Fabrications; J. H.
Madden, Reliability. Senior departments and
managers arc: R. Beichel, Special Projects;
I. L. Odgers, Nuclear Engines; C. M. Beigh-
ley, Research; ] C. Moise, Advanced Svs
ECIms.

Donald R. Neilson, director of research
and development and assistant secrctary of
Bonanza Air Lines,

Frank J. Lavelle, marketing manager,
sperry  Microwave Electronics Co., Clear:
water, Fla., a division of Sperry Rand Corp.

Guy A. dal Molin, manager of engineer-
g, Eutectic Welding Alloys Corp., Flush-
ing, N. Y., and Gordon E. Cossaboom, man-
ager of product planning.
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é ADVANCED SPACE POWER R&D
.:_‘:-..._ Thermionics, Fuel Cells, Photoveltaics
-

Diversified Assignments in Systems Engineering

SYSTEMS DESIGN SYSTEMS ANALYSIS RADAR SYSTEMS
Mavigation & Control Varied Space Systems Re-Entry Guidance &

Challesnzing opportunity for engi- Conduct preliminary studies to op- Space Navigation
neer capable of gseuming responsi- timize space systems through sub-

W

. T h - by _.-‘ Lility for integration, coordination system trade-offs, In order to  Apply radar systeins principles 1o #
A creative scientist with I-EE.{!ETE]"“]:I ﬂ.blh' _— ;I1ll .I,ln_.:-j:,“ englneering of spechal provide a balanced systems synthe- problems of re-eatey-guldance and
i lies 1o guide a group responsible for ad- ""- navigation and control systems. sis effort. Define performance  space navigation; define “'"I"E_"F“ H
- anci the state of the art in the urgent —iP These inchnde satellite attitude con-  requirements and specific interface ol the technieal concepl and main-
— g it APl . - trol, orblt coptral, space power, relationships between sub-sysiems. i B B i E
— field of power, energy and .HDT:H!'E EYSANS —y Work requires a lroad backgroumd Tlegree plus 4 of more years experi-  neering efforl. lLeguires strong
fﬂr EFJEEEIEIT -;”-"J h:llEHﬂEﬁ-. FhD I'!||'E- __-. I Ly l.Zl.III'tI!'-I.I-lEi I or IBore YEALS t'l'lﬂ:i' ence in i}'ili‘!l!! I.ﬂﬂl-ﬁ-'ll'lﬂ I'i,'rﬂ-l-i“"'l- ||:l|.-]-|.i','f"l.llurl1.l In radas :-:I-:.Ll:'llll.'.-n'l-'ni”'l EE.
ferred — advanced degree essential —in neering experlence; EE or ME. g @ L,

&

"

---' Physics, Chemistry or Mwhu_ni::;ll Engi-
-';..- neering with 8 years experience, 2-3
A\ "g— of these in Space Power. An out-

"-‘ff standing opportunity for scien-

"’ tific achievement and per-

{7’{ st progres. |\
Z7mms>

Ground Support Electronic Systems Engineer

Design and development of ground elecironic systems
through the RF apectrum for application in the sup-
| port systema of re-eniry or apace vehicles. A techni-
| cal specialist position requiring a HBSEE, & years
experience and a background in such fields ag com-
| municalions, telemelry or radar. )

human Ffaetors Psychologist, MS, PhD,
to solve intriguing man-in-space problems. ¥

ADJALGED
SUSTENS EduIbEERIN

ECM SUB-SYSTEMS for
Advanced Reconnaissance Vehicles

Contribute substantially to syn-
thesis & analysis of these systems,
utilizing familiarity with RF in-
terference jammers, scanning
receivers, modulation techniques,
electronic decoys, etc. @

Espantbali fer Uil poaltlon: Physbes sr Elamirenbes [Ropies 3lui
i mieimus & > rewrs relals] experienc,

ENGINEERS & SCIENTISTS

IMMEDIATE OPENINGS

AT THE MISSILE & SPACE
VEHICLE DEPARTMENT

PHILADELPHIA, PENNSYLVANIA

“

Your inquiry is invited re-
garding any of the positions
- E'['I-E'Z::'IT'IF'.'IEE-E-il'lF_-‘, many
areas of space science
and engineering — listed on

this page. Please use the
INQUIRY CARD provided
for your convenience. A
prompt answer 1S guaran-

 CCONSULTANT

Space Structures

Sought: A high calibre engineer/scientist to
advise, recommend and implement long range
programs in space structures...able to con-
tribute creatively well beyond current state of
w the art. Advanced degree preferred. )

teed; your confidence will

be respecteaq.

¥ Highly Experienced @

PRODUCIBILITY ENGINEERS

to be responsible for the manufacturing feasibility of the
satellite-re-entry vehicle design concept. They will act as con-
sultants on manufacturing techniques to design engineering
groups, carry on lkaison between design and manufacturing
engineers in the resolution of problems in the production
phase. Thelr work encompasses LONG-RANGE PLANNING for
new programs, schedule optimization and assurance that new
advances in the state of the art are brought to bear on MSYD
re-entry vehicles.

Qualifications: BS and 5-10 years combined design & manufac-
turing experience in aircraft structures or defense electromics.

ANTENNA & PROPAGATION ENGINEERS @

To carry on theoretical & experimental studies of
advanced nature for all radio frequency bands. EE's,
{ Advanced degree preferred.) 6 or more years exp.

A A AAA 4

Diversified Assignments for
Design Engineers

Digital Components & Circuits

Design and evaluvate A/D and D/A converiers, multi-
plexers, parity check generators, digital storoge de-
vices, binary counters, elc., for airberne and grovnd
digital equipment. EE with 2-3 yeors experience,

DYNAMICS

Determine design adequacy of
missiles, re-entry and space
vehicles with respect to ther-
modynamics, heat transfer and
perodynamic healing design
factors., Conduct paramelric
studies pertaining to configur-
ations; performance of external
protection and internal cool-
ing systems. BSME, AE or

ChE with 3-5 years

experience. gy

GENERAL

o= ;

—

L EKPEHI EH E o ; AP gwetiford epplidmaly will dgnlifgd be tfidme -II"'1|-I"I'I-H|I|: far emplapment -l-l.hnll regaed in rade, |rj|d'_ iular, H-H:imnl B,
.22;EZESS - s ,r,::,;u: o hai | am interested in the following position(s)

7 Vehicle ENEINEBCINE . ... cvvssspsssrsrnssaiiiniis B
Years of experience (from) (to) salary Navigation & Control, . ., c.iiveoaccssassannnns .

F, H
Instrumentation & Communication. ............. (1 |
Thermodynamics — Aerophysics. .....ocivuwrvnna.aal
Syslems AnalyElis. . ovsnnnsunnsnsnnannnnnns G, M
Advanced Systams. .......ccocvueennancsssasfy G, H
Ground & Space SUPPOM. ... oo evsnannsssnssss K.Y
Producibility Engineering........couvee. Rk o X
Space Power & PropulSion......c.cceeevvssnnensns l
Analog & Digital TechniQues. ... coveiivsneenness T
LI RO . x o p bt dn b sl mr b v A A K

Assigned Duties

Company Position

Years of experience (from) (to) Salary_ Assigned Duties

’ Simply circle the appropriate let-
s ters of those positions that meet your
City. professional interests and qualifica-

PEHS“HﬁL UET.MI.S Name

Home Address e L= — g . :
i tions, fill in the questions to the left
State__ Telephone U.S. Citizen Yes(O No[J _attach a resume if you have one

handy — and airmail to:

Mr. Frank Wendt
Missile & Space Vehicle Department

General Electric Company
3198 Chestnut Street

Philadelphia 4, Pennsylvania

- — — GENERAL @D ELECTRIC

Education_ Undergraduate

College - - Degree Year of Graduation

Graduate

College e Degree Year of Graduation

Fosition Objective (primary job preference, level of responsibility, salary expectations)




NATIONAL
COVERAGE

EMPLOYMENT OPPORTUNITIES

The Advertisemoents in this section inclade all cmplovineit opportunitles—execu -
tive, managemwent, technleal, sclling, office, skilled, matiual, 10, ook in the for-
ward sectlon of the magazioe for additiomal Employment Opportanities adverti=ing,
FPositions Vacant Civil Service Opportunities Employment Agencies
Positions ‘Wanted Selling Opportunities Wanted Employment Services
Part Times Work Selling Opportunities Ofered Labor Bursaus

DISPLAYED ———RATES——— UNDISPLAYED

The advertising rate iz £52 00 per inch for all adver- §2.70 per lina, minimum 3 lines. To fgure advanca

tising appearing on other than & ooniraci basis,
Frequency rated guioted on reguest,

payment ecount 5 average words as a line,
Position Wanted Ads are 34 of above rate

An Advertising inch |5 messured %" vertically on & Box Numbers—counts as 1 line.

aubiect to Apency Commission,

120

column—3 columns—30 inches (0 & DAEE.

Discount af 10%: i Mill payment 8 made in advance
for 4 consecutlive |nsertlons.

Not sublect to Apeney Commission.
Send NEW ADS to Classifled Advertising Div. of AVIATION WEEK, P.O, Box 12, N. ¥. 36, N. Y.

Opportunity for individual recognition and rapid
growth for aerophysics engineers fo work in

the area of missile design with Raytheon’'s Missile
& Space Division located in suburban Boston

AEROPHYSICS
ENGINEERS

AERODYNAMICS: experienced engineers to perform
aerodynamic analyses of missile configurations fo determine

perfarmance, stability and air loads.

SPACE TECHNOLOGY: aero-space engineers or physicists
to investigate and develop technigues for the solution of space
vehicle motion and powered trajectories. To establish

mission criteria and analyze overall mission requirements.

PROPULSION: =xperienced rocket engineers to perform
propulsion analyses and prepare proposals for missile
and space vehicle systems.

If interested and qualified, please forward your
resume to Mr. William O'Melia, Bedford R & D Center,

Raytheon Company, Bedford, Massachuselis.

RAYTHEON COMPANY
MISSILE & SPACE DIVISION

An Equal Opportunily Employer

AEROSPACE ENGINEERS

Opportunities for permanent posi-
‘ tions in aerospace engineering with

the largest private, not-for-profit
research institute.

Flight ond Orbital Mechanics: Senior
engineer with M.S. or Ph.D. and at least
two years’ experience in flight and orbi-
tal mechanics research, To assume re-
sponsibility for research projects deal-
ing with oerospace vehicle operations.
Requires both analytical ond adminis-
trative abilities.

Structures Anaolysis: A senior engineer
to ossume responsibility for projects in
aircraft and oerospace structures an-
alysis. Experience in use of flight loads
dato, philosophies of design, fatigue
criterio, etc., useful. Missile or other
I space sfructure experience desirable. |

M.S. or Ph.D. plus two yeors’ experience |
required.

Top facilities, work and recreation en-
vironment. Competitive saolaries plus
unusually complete benefits, Let wus
send details about Battelle and answer
your specific questions, Write Les Hill,

BATTELLE

MEMORIAL INSTITUTE
505 King Avenue  Columbus 1, Ohio

ADDREES BOX NO, REPLIES T6: Box No.
Claasified Ade. IMe. of this publication,
Send ta afiee aedrcdl WoN,
NEW YORK au: P, 0. Bor 12
CHICAGD r1: 6568 N. Michigan Ave.
BAN FRANCISCO 11 ; 255 Callfornia St

POSITIONS VACANT

Senior Engineer with extensive overhaul/
maintenance experience on DCA4/DCEH nircraflt
to work in Beirut-Lebanon. Applicant must
have wvalid A & E Inspectors Licenses or
eguivalent and capable of supervising work
of fairly large workshop. Two year contract,
renewahle, offering: *practically tax-free
salary according to gualifications®one month
paid leave per year®free transportation for
family also once a year®*medical plan. Write
in duplicate, giving all relevant detajls to
Trans Mediterranean Airways, 158-12 Rock-
away Boulevard, Jamaica 34, N. Y.

Wanted—~Corporate Pilot for Southerm MNew
England Company. Must have Twin Beech
experience, ATR, and aver 5,000 total hours,
When applyving, send complete resume Lo
P-7974, Aviation Week,

POSITIONS WANTED

Available * Pilot * Executive. Good record
as chiel pilot, uﬂurulimm manager and chief
axecutive of scheduled and large supple-

mental airline. 14,000 plus hours. Rated
DC3,4,6.7.8, B707, Comet 4. A&P mechanics
license. Experienced captain and 4 engine
jet and prop instructor and operations med-

vigor for major airframe manufncturer for
domestic and all foreign areas. FPW-70:47,
Aviation Week,

Young Couple desire Foreign Employment.
Minimum 183 months. Aviation or related
field. Over 12 yenrs ATC experience-military,
FAA. commercial operations, Administrative
and sales capability. Currently employved as
full charge contract GCA Hadar Operator at
Shemyva Island, Alnska. Wife ex airline stew-
ardess, speaks fAuent Spanish, has 3rd class
FCOO license, and air service office experience,
Consider isolated locations, Available Febru-
ary or March 18%62. Write or wire John
Rohrhough o/o Northwest Orient Airlines,
Shemva, Alaska.
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A QUESTION OF CAREER

Do you want to associate with a company whose stability is based on diversification?

Do you want growth possibilities and outstanding career opportunities?

Do you want to work side by side with top men in their fields in a company that values the

scientific mind?

Do you have broad capabilities and o sound educational background?

Do you have wide interests, a desire to grow, and a strong career sense?

Do you have a creative mind and welcome the challenge of the unexplored?

If your answer is "‘yes” to these questions, then investigate the following career opportunities

at Honeywell.

WEAPONS SUB-SYSTEM DEVELOPMENT
SUB-SYSTEMS DEVELOPMENT ENGINEERS—B.SEE. or

physics required. Five yeors experiance in solid state circuit
design and analysis and ability to develop besic circuit concept
inte producible hardware required.

SR. SUB-SYSTEMS DEVELOPMENT ENGINEER — B.5. re-

quired; M.S5.E.E. or physics preferred. Five fto ten years experi-
ance required in solid state electronics with specific experience
in analysis ond design of digital logic circuits, AC, DC, low noise,
wide band amplifiers, etc. Ability ond experience in technical
direction and leadership of development engineers required.

WEAPONS CONTROL DEVELOPMENT
WEAPONS CONTROL DEVELOPMENT ENGINEERS

B.5.E.E. required. Three yecrs’ experience required in solid
«tate circuit design ond pockaging. Experience in silicon con-
trolled rectifiers circuit design desired.

SR. WEAPONS CONTROL DEVELOPMENT ENGINEER

—B.S.E.E. required. &-B years' experience required in solid
circuit design ond pockoging required with emphosis on fire
control design, including optical and electro-optical devices.
Experience in silicon controlled rectifier circuit design desirable.

ADVANCED SYSTEMS ENGINEERING

SR. AERODYNAMICIST—B.S. aerc engineering required.
M.S.A.E. or physics desired. 6-8 vyeors experience required
in applied aoerodynomics with porticular copaobility in  oero-
dynomics heat transfer as it relates to re-entry vehicles, etc.
Strong mathematics bockground necessary.

SR. ROCKET DYNAMICS DEVELOPMENT ENGINEER
—B.5. aero engineering required. M.S.AE desired. Eight
years' experience required including static and dynamic stability
of small rockets and related propellont systems. Good math
bockground and familiarity with general state-of-the-art of missile
propulsion systems required.

OPERATIONS RESEARCH

ECONOMIST B.5. or M.5. degree in economics or equivalent
to perform cost and economic analyses associated with the
svaluation of military systems and sub-systems. Capability
required in (1) economic comparisons of design and operational
concepts, (2) cost-effectiveness evaluation of system concepts and,
(3) studies of political, strotegic, and economic environments
perfinent to weopons systems, intelligence systems, and com-
municotions systems. Werking knowledge of stotistical techniques.
Minimum of four years experience required,

LOGISTICS AMNALYST—B.S. degree required to conduct
logistics end support analyses related to military systems ond
to engoge in studies of inspection, maintenance, ond supply
requirements. Knowledge required in one or mare of the follow-
ing areas: personnel requirements, inventory monagement,
maointenance and overhaul concepts, or fransport and mobility
Military bockground (G-4 or A-4) desired. Minimum of four years

experience required.

HUMAN FACTORS ENGIMEER —Bachelor's or Master's de-
gree, or equivalent, plus engineering experience to (1) conduct
human factors systems analyses involving studies of man-machine
relationships and interaction, (2) layout man-machine interfoce
specifications and, (3) provide human factors design data. Cop-
ability required to conduct studies in human foctors problem
areas ossociated with weapons systems such as mission analysis,
information requirements, control information processing ability
of personnel, function allocation, and task analysis. Minimum of
four vears experience required,

Send your resume to: Mr. Thomas W. McKeown, Engineering
Employment Manager. Honeywell Ordnance Division, 600
Second 5t. N., Hepkins (Minneapolis) Minn. U, 5. citizenship
required for all positions.

An equal opportunity employer

Honeywell

.,1

To explore professional opportunities in other Moneywell lecations coast to coast, send; your application in confidence to Mr. H, 0. Echstrom, Hemeywell, Minneapolis 8, Minnesoln,
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"SUCCESS STORIES

. . . on the manifold accom-
plishments of THIOKOL's able scientific and engineering groups hear
such thrilling “‘western’' titles as Apache, Cherokee and Cajun. Actually,
these are just a few of the meaningful names we toss around our
Chemical and Propellant laboratories . . . for we take considerable
pride, too, in our contributions to such scouts ::rf_the skyways as
Dyna Soar, Titan |1, Subroc, Mercury, Pershing and Nike Zeus.

These are but the outward manifestations of our accomplishments . . .
of our plans for the future ., .. YOUR FUTURE with us in such

important development positions as:

Engineers . . . Statisticians
Physicists ... Technical Writers

Our needs are for peaple at all levels, even for people experienced in
other fields, but with ability to take their own background and the
principles involved and interpret them in a manner which would qualify

them as:

= MECHANICAL or AERONAUTICAL ENGINEERS: experienced in one of the
following: aircraft or rocket components design, propulsion, stress analysis,
materials selection and gas dynomics.

® DESIGN ENGINEERS: with experience in design of aircraft or rocket com-
ponents and test equipment.

m STRESS ANALYSTS: competent in specific design problems and experi-
mental analysis os related to airfromes, pressure vessels and ollied oreas.
Two to five years’ experience desired.

= SPECIALISTS: with higher thon overage, proven record of accomplishment
in heat transfer, gos dynamics, combustion theory, stress, photoelasticity,
viscoelasticity and numerical analysis.

= INSTRUMENTATION ENGINEERS: with proven background in digital and
analog data acquisition systems ond related equipment.

= SCIENTIFIC PROGRAMMER: with B.5. or advanced degree in Mathematics,
Engineering, or Physics; position requires minimum of 18 months' experi-
ence in programming on digital computers., We will train qualified applicant
for IBM 7070 and 1401 System.

" QUALITY CONTROL ond RELIABILITY ENGIMEERS: responsible for design
review, failure analysis, reliability improvement, coordination with Quality
Control and program reports in support of the reliability function for rocket
angine design, development and production, From three (3) to eight (8)
veors’ Quality Control or design experience in aircraft, missile or allied
field essential.

YOU...and YOUR FAMILY

. . . will be interested in these facts: (1) there is ample real estate for
lease, rent or purchase in the area; (2) there are no educational prob:
lems, our system is tops and the University of Delaware i1s only 15
minutes by car; (3) Washington, Baltimore and Philadeiphia cultural
environment within 1145 hours travel time by car; (4) shore and moun-
tain resorts galore; (5) “‘crabbing’” and fishing in salt or fresh water;
(6) mild winters, at the head of Chesapeake Bay.

AN EQUAL OPPORTUNITY EMPLOYER

Start Your Own SUCCESS STORY ... NOW!
Send Résumé to WALTON JONES, Personnel Director

7ﬁbéoeéhemical Corp.

ELKTON, MARYLAND

Method for
measuring
an EI’IQ‘I‘IEEI’- "e I

What’s his
technical
publication e

When an engineer pays
for a technical publica-
tion, it's a safe bet that
that is the one he respects
most.

He makes it his business
to read Aviation Week
and Space Technology. It
keeps him abreast of up-
to-the-minute events and
developments in the aero-
space industry and the
technology to which he
contributes his experi-
ence.

Where vour recruitment
program calls for engi-
neers and other technical
people of this calibre, you
can reach them in the EM-
PLOYMENT OPPOR-
TUNITIES section of:

Aviation Week |

.« Space Technology

m- CLASSIFIED ADVERTISING DIVISION @
.:-'i-"'.' P.O. BOX 12, NEW YORK 36, N. Y. L
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SENIOR
ELECTRONIC

ENGINEERS

Will be assigned to:

O Digital computer circuitry
desizn.

O Logical design of computer
systems.

QO Design and development of
radio communications techni-
ques, UHF and micro-wave
systems for receiving and trans-

mitting equipment both ground

and airborne.

QO Design and development of
advanced transistorized air-
borne digital equipment.

O Design and development of
advanced spacecraft power

supply systems.

Send complete resume to

E. E. LOCKE,
Placement Director

JET PROPULSION
LABORATORY

California Institute of Technology

4812 0Oak Grove Drive
Pasadena, California

“An egual opportunity employer.'"

Involvement: LIFE
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CONTRIBUTION...

“The great use of a life is to spend it for
something that outlasts /t.” —W.James

Are you, as a scientist or engineer, directing your specialized talents
and capabilities toward this end?

Stanley Aviation, pioneer in the design and manutfacture of aircraft
escape and survival systems, lives by this creed. As this progressive
firm grows, it has a continuing need for additional competent and
imaginative scientists and engineers who share its sincere interest in
making an enduring contribution to scientific advancement and to
mankind through a dedication to the preservation ot our nation’s most
valuable resource. .. the human life.

Exceptional career opportunities exist for: Aerodynamicists, Design
Engineers, Physicists (magnete-hydrodynamics), Computer Engineers

| and others who are qualified to participate in Stanley’s involvement
in LIFE.

Direct your confidential inquiry te: 3
. W. E. Franklin, Personnel Manager

T i

aviaTion F core

2501 DALLAS STREET
DENVER B8, COLORADO

An equal cpportunity employer
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INFORMATION What 18 ‘ e
About Classified Advertising, vour C SSﬂa{,&

DEVELOPMENT
ENG' N EERS ﬂ'if.ifﬁifr:"“’“’ fc;;,:f%cgwﬁff problem? -

Sold State Circuit Design | Office Vearest Youe ot men e | | ENGINEERING OPPORTUNITIES

ATLANTA, 9 staff? . . . employment? Nﬂw AVﬂi’ﬂb’E
Several fine opportunities are now available in expanding | WS FE"'}?;? 5;‘_&";'2% . «. or are you looking for
6. icks —or offering—a business @ DESIGN ENGINEERS

project areas. A. E. and M. E. Degrees, with & months aircraft structural or |

EGET;T:iE;ﬁsqumE | opportunity of special in- related design experience.
terest to readers of this |
- COngress 2-1160 ® HELICOPTER ENGINEERS
GEIIEI'EItIJI' DE\‘E'IJIJIIIEIIt EI‘IEIIIEEI‘ M. SHOUVLIM publication? Youn can Rotory Wing Experience in stress, vibration ond design preferred.
. v , - CHICAGO, 11 get their attention — ® STRESS ANALYSTS
This position requires a man for design and development 645 No. Michigan Ave. Hirooah " ddiaant Must be able to compute basic loads and direct the static and
"0 an advertise- : : . :
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Used Helicopters and Aircraft ﬁ.
Bid Opening—January 9, 1962
”’ This sale consists of the following items: ¢s=

(1) HELICOPTER, Sikorsky Model HRS-1 ;..

Condition: Used, major repairs required. Aircroft non-flyable in present con- =

dition, Palletized. Rotor blades and landing gear dismantled. &

i Some ports missing. Log books available.
© (2) HELICOPTER, Sikorsky Model YH 19

Condition: Used, major repairs required. Aircroft non-flyoble in present
2 condition. Palletized. Engine dismounted. Rotor blodes and land-
i ing gear dismantled. Some parts missing. Log books available.

;E (3) AIRCRAFT, BEECHCRAFT, Model C45-H, Serial No. 51-11626, License No. N-458.
i Engines, Pratt and Whitney R-985AN14B. Elghi Engine Serial No.

S
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et

P 41-7000, Left Engine Seriol No. 42-18145, Prnpelleri Hamilton :
2 Hydromatic. Aircraft modified for liquid sproying purposes. In- @
3 clude 300 gallon tank and dispersing nozzles and components.

2 Condition: Used. Preserved for long term storage. In flying condition if de

i preserved. Log books available.

Location: FAA National Aviation Experimental Center, Pomona, New Jersey.

Inspection Dates: 9 a.m. to 4 p.m., December 11, 1941, through Jonuary
5, 1962, except Soturdays, Sundays and helidays.
Arrangements for inspection can be made with Mr. W. A,

Wast, Jr.. Milton 1-8200, Ext, 3114,
Bid Opening: 2 p.m. E.5.T., January 9, 1942, ot below listed office.
For complete information concerning bld forms. please contacl:
General Services Administration
Business Service Center
250 Hudson Street
New York 13, N. Y.
‘ Algonquin 5-4300, Ext. 274
cE SALE = GS2.UDS-5-62-110
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FOR SALE
LEASE OR LEASE-PURCHASE
Specially engineered, long range, high payload

| 1049H SUPER CONSTELLATION AIRCRAFT

+ Most economical long-range, high-payload aircraft available

» Special engineering on aircrait permits payloads of 45.000-
pound cargo or 120 passengers for 2500 mile range

+ Either in cargo, passenger or convertible configuration

 Financing available

-— --
Don't buy any large transport aircraft until you have locked at these aircrafl
for flexibility, paylead capacity and E:nnnmy in operation.

ALE!‘J
SPARE PARTS INVENTORY
for
C-46, DC-4, DC-6, 1049H Constellation Aircraft
and

Wright Compound .!_!EEU-EA—E Engines

Fred Benninger
Executive Vice President
THE FLYING TIGER LINE INC.
Burbank, Calif.

Tel.: TRiangle 7-3411 Cable: Flytiger

—-—I-__________:

Your Inquiries to Advertisers Will Have Special Valve . . .

—for you—the advertisers—and the publisher, If ¥ou mention thia publication., Advertisera

value highly this evidence of the publication you read, SBatisfied advertisers enable the
publisher to securs more ndvertisers and—maore advertisersa mean nmorea information on

more products or betliér seryice—mors value—to YOU.

CONSTELLATION 1049-H

Passenger/Cargo Convertible
For Sale or Lease
Low time, since overhaul.
on airframe and engine.
Radar. Complete airline
radio. LIKE NEW inside and
out. CRAF approved.

CALIFORNIA AIRMOTIVE CORP,
7139 Vineland Avenue
Morth Hellywood, Calif.

Phones:

TRiongle 7-1564

POplar 5-6202

CATR/DC-3
FOR LEASE OR SALE

Carge/Pass. Conf. Total T.Bi0D TS0 400 hours,
17 Burns Seats, Airline Radio,

Other Aireraft available, also interested In pur.
ehasing other transporis.

BOREAS CORPORATION
50 Broad Streat New York 4, N. Y.

i NHORESR oY X, REPLIESR Ti: Hoar N
Ciggsifed Ade. Mo, of this publicotion
Eend fa e sl o
NEW YORK oz P 6. Ber 13
CHICAGOD 11! G485 .'l.‘_ Alichipan Are,
XAN FRAXNT IH O Ir: 255 Qalifornia &7,

FOR SALE

For Sale—1960 Super G. Beecheraft. Total
time 500 hras. sinee new—features fuall in-
sirumentation radio, long range tanks—con-
vertihle executive 5 seat interior to 9 I']-'IH'*'
high density seating, FS8-7731, Awviation
Week.

Far Sale—Executive DeHavilland Dﬂw:-l. Low
time atrframe—ZLero time SMOH engines—
All mods complete—new interior—exterior
redesigned and repainted. FS-T733, Aviation
Weelk.

For Eale—-{iﬁd Eupr.-r Widgeon—Six place
amphibian—Ilong ronge tanks—YHF (Dual
omnil. ADF and LF radios T'tl:HHW-r recon-
ditionineg just completed. F3S-77386, Aviation
Woenk.

For Sale—PBY S5A. Converted to 285 ACF
Cat. Reating 10 passzengers and 3 crew.
Wide eareo doors. Dash 94 mod, P and W
enrines, Large list of spares. Fa-T733, Avin-
tinn Weelk.

New |

CLASSIFIED

Advertisements |

received by 10 A.M. Dec. 15th
will appear in the Dec. 25th
issue, subject to space limita-

tions.

AVIATION WEEK

Classified Advertising Division

P. O. BOX 12

NEW YORK 36, NEW YORK |
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LETTERS

Procurement Cost

Regarding the letter appearing in your
magazine (AW Nov. 6, p. 120) concerning
cost of procurement, 1 believe that Mr.
Mela based on a few “facts” has overstated
the situation. A basic error in the calcula
tion 15 that he assumed a request for pro-
posal for cach of the 25 contracts, when in
reality there was one request for cach of the
14 study arcas.

The Future Projects Office made an in-
dustrial survey. prior to releasmg any e
gquests for proposals, to find the companies
who had the technical capabilitics to assist
m our study program. Based on this survey,
bid lists were established for each study area
and each company was notified of the pro-
posal requests they would receive during the
vear,

Therefore, each company could decide on
which studics they planned to bid,

A few statistics from the past vear indi-
ciate that on these 14 studv arcas our ofhce
requested an average of nine proposals per
study, and received about six bids on each.

Since there were, on the average, bwo con-
tracts per study area, each company had
about a one-in-three chance of being suc-
cessful, Also, it should be pointed out that
of the 14 studv areas four have already been
extended, and four more m'ﬂ be in the near
future. Therefore, the “ruinous competi-
tion” as pointed out by Mr. Mela is not
quite so bad.

This competition for the space dollar re
quires each company to mamtain technical
competence. This  technical capability s
achieved and maintained by either com-
pany-sponsored effort or by government:
funded studies. In reality, the government
is paving for effort industry must spend any-
way to maintain their -::ump:_hm-:. pnsﬂ:mn
This is proven by the fact that several com-
panies, when not chosen as a contractor on
a particular study, have clected to perform
the study at company expense hecanse of
the expected value to themselves,

In view of the above, 1 believe M.
Mela's  argument was considerably  over-
stated, however, [ would be interested in
reviewing “the many solutions which have
been Egr:rcd since we are alwavs looking
for ways to improve the industrv-govern-
ment relationship.

H. H. KoeLrE

Director, Futare Projects Office

George C. Marshall Space Flight Center

[Huntsville, Ala,

New Aviation Society

I would appreciaite the publication of
this letter in Aviarioxn Weex to call at
tention to the formation of “The Roose-
velt Field Aviation Alumni Association.”

The RFAAA is an honorary society of air-
men and others whose aviation background
15 linked to or associated with Roosevelt
Field between the years of 1920 and June,
1951, when it ceased operations as an air-
port. There are no dues or fees of any kind,
however, memhership will he by invitation
to all eligible,

128

Aviation Week welcomes the opinions
of its readers on the issues raised in the
magazine's editorial columns. Address
letters to the Editor, Aviation Week,
330 W. 42nd St., New York 36, N. Y.
Tryv to keep letters under 500 words and
give a genuine identification. We will
not print anonyvmous letters, but names
af writers will bhe withheld on regquest,

W. D, “Jim"” Guthne, who for rnnm
vears was manager of Roosevelt Field,
the permanent president. He is most anx-
ious to have anvone write him for a mem-
bership application, and upon acceptance by
a committee which he has appomted. m-
vitation for membership will go out,

The purpose of the RIPAAA s to encour-
age a continuing fellowship among those
who i any way, airborne or aground, con-
tributed to the traditions, history and leg
cnds of this mecca of aviation men and
women, Clubrooms have been arranged for
in East Norwich, Long Island, and a for-
mal inangural dinner 5 planned for early
next vear. These rooms are those once
used by the late President Theodore Roose-
velt, father of Quentin, for whom the field
was named. These rooms are to he known
as “The Roosevelt Field Lounge™ with
special decorations supplied by some of
the nation’s top aviation enterprises, which
at one time or the other were located on
the field. These rooms are situated in Roth-
mann's Fast Norwich Inn, also one of avia-
tion's most famed landmarks. It 15 ex-
pected that approximately 1,000 mdividuals
will compose our llll‘.ll'lhfl.'i:hlp amunf which
are most of the countrv’s most cclebrated
aviation personalities.

N. A, Dick Browns

Executive Sccretary

Roosevelt Ficld Aviation Alumni Assn.
Room 2-C

227 Tth Street

Carden Citv, N. Y.

The Unknowing

[ wish to assure Mr. Denis Brasket (AW
Nov. 65, p. 120) that the broad millions of
German citizens had no knowledge of the
atrocities committed 1 the concentration
camps during the Nazi regime.

If it were not for the misfiring of a V-2
that finallv fell down somewhere in Sweden
in 1944, Germans neither would  have
learned about said weapon nor the develop-
ment of which started in 1937 in the her-
metically secluded area of Peenemunde.

Things like these, and others equally -
human, go that wav in police states gov-
erned by neurotic tvrants. Some research i
very  recent Russian history  (1917-1939)
will reveal to vou that the number of six
million was already exceeded at that time.
These davs one doesn't have to look very far,
cither!

50, Mr. Denis Brasket, let us be active,
not passive about it. Let us jointly defend
ourselves, our country and hemisphere
against the subversion and fnal physical
destruction of our very lives.

Karr L. Sanpers
Lawndale, Calf.

X-15 Program

Congratulations on your editonal in the
Nov. 20 issue of Aviation WEEEK regarding
the X-15. T counldn’t agree with you more!

From the very hrst, this program has
been conducted in a most orderly manner,
with little fanfare and with a maximum of
success, The organizers of this program de-
serve a great amount of credit,

As an old “ghder gumider,” if it should be
my lot to have to go out into space and
attempt to return, I'd choose an extrapola-
tion of the X-15 method.

A monkey is welcome to my scat in one
of these Mercury capsules any time, and
could probably perform the necessary func-
tions equally well.

Ravren 5. Bamnany
Past-President

The Early Birds
Philadelphia, Pa.

Misusing Universities

In regard to the article in the Oct. 30
ssue of Aviarion Week (p. 21), regard-
mg the NASA Education Plan, I have
several pertinent comments.

Having been recently discharged from the
Air Force, and having been n a position of
oversecing a government contract with a
university, I can understand why universities
are reticent—in fact, steer away from close
cooperation with the government, whether
it be the Air Force, NASA, the Army, or
what have vou, with the exception of a
very few agencies, such as the National
Science Foundation. In general, it can be
said that government cooperation in the
form of contract work means, for a univer-
‘,Ih some form of expennmental or consult-

ing cffort. Again, mn general, this work
mvolves efforts of an applied nature. in
some instances merely items of routine or
repetitive testing which, of course, are un
taxing and unchallenging to the trammed
scientihe mind. In many cases it serves
to stagnate.

There are many cases in point of um-
versities which devote themselves to such
“hardware” work in order to maintain
fellowships and assistantships for graduate
students; the work performed cannot really
be called rescarch, but it may satisfv the
requirements of these latter universities
for NL.S. or even Ph.D. dissertations. This
seems to be a good way to lower the quality
of college graduate programs in the science
and engmm.rlng helds. There are ever-
present “strings” attached to government
contracts; this 15 why manyv good univer
sities shy away. Well, you say, the work
must be carried out b;. someone—who 15
it to be? To me, mdustry seems a much
more logical choice for sound engineering
work of an applied nature, but remove the
encumbrances from the contracts awarded
to universities and vou will find a great
deal of cooperation and output of valuable
research of a higher, more sophisticated
nature,

Grorce  Maver
Allston, Mass.
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RESISTOFLEX SUPPLIES FLUOROFLEX-T FOR—Air-conditioning, charging, diclectric coolants, filling, instrumentation,

PROPELLANT DUMPS

= 1.-.
=% OXIDIZER VANS

lubrication, high pressure and extra high pressure hydraulic and pneumatic systems: also large diameter chemical transfer
hose, lined steel pipe and molded flex and expansion joints.

7/ and GSE can rely on Resistoflex hose dependability

HERE'S WHY: Whether missile, satellite, or

supersonic aircraft, ground support equip-

ment must check, ready, maintain and

launch—reliably. Ground support is a

crucial area where overall performance

hangs in the balance. In many systems the
flexible hose assemblies involved assume critical fune-
tions in ultimate performance.

With such considerations at stake, you cannot afford
anything less than the complete dependability of Resisto-
flex hose. And there /s only one standard for hose
reliability: 10097 reliability—the feature upon which
Resistoflex Corporation, through the years, has built its
business and its reputation.

Fluoroflex®-T hose, Resistoflex’s proprietary Teflon1
product, is absolutely unaffected by any fuel, fluid or

gas except high-temperature fluorine and the molten

alkali metals: it is non-aging, and has virtually unlimited
shelf and service life. Moreover, the Resistoflex swaged
fitting, proneered and developed by Resistoflex, has been
used in millions of Resistoflex hose assemblies, with never
a blowoff on record!

So, for your operation, whether it’s on the ground, or in
the air, or still on the drawing-board, why not insist on
the complete reliability that Resistoflex has built into
its swaged-fitting Fluoroflex hose assemblies? Write for
information today. Plants in ROSELAND, N. J., Anaheim,
Calif,, Dallas, Texas. Sales offices in principal cities.

W Resistoffex T.M.  tDuponr T.M.

RESISTOFLEX
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NAS577 Miniature Clinch Nut
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NAS696 NAS682

AMERICA’S LEADING
MANUFACTURER OF LIGHTWEIGHT
HARDWARE FOR THE AIRCRAFT.
MISSILE AND AVIONIC INDUSTRIES

NAS1068

FLOATING oo, ?_' 2 - FLOATING
ANCHOR | ,53 e ANCHOR
NUTS o NUTS
NAS686 Deep Counterbore Deep Counterbore
G15 LHA3575 LHA3207
Deep Counterbore Miniature LHA27M
LHA3006 LHA3006M

WRITE DEPT. §57-1225 FOR A
177 X 227 WALL CHART.

ELASTIC STOP NUT CORPORATION OF AMERICA
2330 VAUXHALL ROAD, UNION, NEW JERSEY



