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HOW HIGH THE PSI? (BRUNSWICK "BOTTLES UP TO 200,000)

Here's the big news in the pressure
vessel field. Brunswick’s new,
unique Strickland “"B” Process (SBP)
now results in filament-wound
plastic vessels with the greatest
strengths ever obtained. At the same
time, vessel weights have been dras-
tically pared down, Brunswick can
create vessels (from that shown
above to air bottles and rocket motor
cases) with these specifications:

Hoop stress values in the range of
175,000 to 200,000 psi. Burst
strength values: up to 150,000 psi.
Weight: 20 to 40 per cent less than
that of any previously built plastic
vessels. Temperature limits: up to
G00°F. Super tough SBP vessels are
also ideal for components that must
stand up to extended operating
cycles, and can be mass produced in
compound and monocoque shapes.

For proposed or existing projects in-
volving pressure vessels, Brunswick
offers skillful assistance in the de-
sign, development and fabrication
stages. For more details concerning
the higher strength—lower weight
advantages of SBP components,
write or call: The Brunswick-Balke-
Collender Company, Defense Prod-
ucts Division Sales Manager, 1700
Messler St., Muskegon, Michigan,

From Goodyear Engineering Leadership—

major

advances

In aviation tires

1. ANNOUNCING — DURABOND BALANGING!

Patented new Goodyear process
with exclusive grit-blasting equip-
ment ensures lasting adhesion of bal-
ancing compound inside the tire —
perfect balance ourside, Self-curing
compound dries to smooth, even
finish — will not flake, peel, crack or
deteriorate—becomesan integral
part of tire.

peosoaeOORROORRRORRRRRRRRRRRRREN

3. COMING — GIANT DYNAMOMETER
capable of speeds to 320 mph, with
auxiliary equipment to 500 mph.
Representing an investment of
nearly $2 million by Goodyear,
dynamometer will be the most
advanced in the industry—providing
exact data that will qualify tires for
the highest-performance aircraft of
the foreseeable future.

WRITE TODAY for detailed information on these significant new developments. The address:
Goodyear, Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California.

AVIATION PRODUCTS BY
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2. NEW REINFORCED RETREADING!
Through the use of fabric-reinforced
treads — and thanks to its long
experience in making high-speed
fabric tires for the military —
Goodyear i5s now qualified to retread
jet airliner tires lo new tire specifi-
cations. Rigid quality control, exten-
sive testing and expert tire engineer-
ing—available only when you retread
tires ar the factory — assure com-
plete dependability.

 EE N EEEEEEEENERNENRSERNLNSENSNELESENRSESEENNEDN..!

4. ASSURED—OPTIMUM PERFORMANGE by
most exacting quality-control meas-
ures that pretest bead steels, rubber
compounds, body cords —all mate-
rials that go into Goodyear Aviation
Tires. This million-dollar facility
evaluates all materials for their
individual characteristics and com-
patibility with other components —
during production and after prod-
ucts are finished.

r

IABRUNSWICK

MAKES YOUR IDEAS WORK

COODF/VEAR

MORE AIRCRAFT LAND ON GOODYEAR TIRES, W S AND BRAKES THAN ON ANY OTHER KIND
3
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the farther the ‘“‘reach’”
the more critical precision becomes

Today's missiles demand tight accuracy because a ten-thousandth of
an inch functional error can cause failure to reach the target a continent

away. And when you're reaching toward a target almost a quarter of

a million miles away, precision becomes even more critical!

; _ : . EX-CELL-O
Ex-Cell-O is in the accuracy business, meeting today’s unprecedented FOR
demand for precision by building into every part, every assembly, every PRECISION

machine tool an exactness that the aircraft industry. has counted on for
higher, safer, faster flying for 40 years.

Aienaft

' J &
MAN AND MISSILES FLY MIGHER, FASTER AND SAFER WITH PARTS AND

ASSEMBLIES BY EX-CELL-O AND ITS SUBSIDIARIES: BRYANT CHUCKING GRINDER c_‘: O R PORAT/] C}N

CO., CADILLAC GAGE CO., MICHIGAN TOOL €O, SMITH BEARING CO. DETROIT 22. MICHIGAN

Dlulacon

AVIATION CALENDAR

Feb, 17—Special Winter Meeting on Human
Survivitl m Space, American Astronautical
Society, New York Academy of Sciences,
New York. N Y.

March 3-5=1959 Western Joint Computer
Conference, sponsored by Institute of
Radio Engincers, Amencan Institute of
Electrical Engineers and Assn. for Com-
puting Machmery, Fairmont Hotel, San
Francisco, Cal,

Varch —0peration  and  Maintenance
Clinic, Atlanta, Ga. Cosponsors: Airwork
{:urp. and Southern Atrways,

March 5-6—Flight Propulsion Meeting (clas-
sthed), Institute of the Acronautical Sci-
ences, Hotel Carter, Cleveland, Ohio.

March 5-7—=Western h'r.u:l;_'u Age Conference
and Exhibit. For information: Domestic
Trade Ijl']]l-. Los .-"mgn;'h_'!-; Chamber of
Commerce, 404 South Bixel 5t., Los
Angeles 54, Calif.

March 6=Air Transport Command Reunion,
World War 1I Officers, Waldorf Astoria,
New York, N, Y.

March 8-11—=Cas Turbime Power Conference
and Exhibit, Netherlands-Hilton Hotel,
Cincinnati, Ohio. ".:;p::n11'~:r.3r'. American So-
ciety of Mechanical Engineers.

March 9-12—Aviation Division Conterence,
Amencan Society of Mechanical Engi-
neers, Statler-Hilton Hotel, Los Angeles.

March 10-11=Third Annual Shock Tube
svmposium, Old Point Comtort, Ft. MVMon-
roc. Va. For details: Armmed Forces
Special Weapons Center, Kirtland AFB,
Albugquerque, N, M, Attn.: SWRS R. R.
Birnkoff.

March 12—Symposinom on Microwave Tech-
11ic||u;r. for Computing S}H[’L'”!h. ni.:]‘mﬂ'-
ment of Interior Auditorium, Washington,
3. C. Sponsor: Information Svstems
Branch, Office of Naval Research,

March 16-17—Conference on the Nuclear
Optical Model, Florida State University,

(Continued on page 6)
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How to buy

RELIABILITY"

In A Precision

Potentiometer

Answez: SPECIFY ALL

THESE FAIRCHILD

RELIABILITY

1. Welded terminal and taps. A positive elec- 8.
trical and mechanical bond to withstand
high temperatures, shock and’vibration.

2. Machined metal case for retention of ac- ©
curacy, especially under high temperature
and/or humidity. 1

3. Metal inserts in molded wiper hubs for
positive wiper positioning, for accuracy
under shock, vibration, acceleration.

4. Precious metal resistance wires where
needed for extremely low noise values, 8.

especially in corrosive atmospheres and
for long storage life.

FEATURES

Precious metal contacts for low noise and
high temperature.

. One piece wiper construction for life, ac-

curacy, low noise and low torque.

. Stainless steel clamp bands capable of

withstanding high torque, and the stresses
and strains of shock, vibration® and
acceleration.

Precision stainless steel ball bearings —=
for low torque, high temperature, high
vibration and shock characteristics.

PLUS 100% inspection AND a separate Quality Control program which puts 1 out of every
100 production units through complete environmental torture tests.

Since the ultimate price of a potentiometer is
directly related to the reliability built into it
.. . you only get what you pay for in a “pot”.

Only Fairchild Linear and Non-Linear High
Reliability Pots incorporate all of the above fea-
tures. This High Reliability group can be had
in 73" to 2" diameters, single and multi-turn, in
standard and high temp versions and with ac-

curacies as high as .009%,

For more information write Dept. 11Y.

*Fairchild's Built-in SAFETY FACTORS Beyond the Specs for Reliability in Performance.

P —

RELIABILITY
INSIDE
THE
BLACK BOX

LCONTROLS CORPORATION

COMPOMNENTS DIVISION

FRT L e

Hichswille L 1. N Y, Los Angeles Cal

A Subsidiary of Fairchild Camera and Instrument Corporation
Potentiomelers = Gyros » Pressure Transducers « Accelerometers



NETREY

AVIATION CALENDAR

(Continued from page 5)

Tallahassee, Fla. Sponsors: National Sci-
ence Foundation, Office of Naval Re-
search, Air Force Office of Scientific
Research/ Nuclear Physics Division, (Pub-
hcation of conference proceedings is an-
ticipated.)

March 16-20-11th Western Metal Exposi-
tion and Congress, American Socicty for
Metals, Pan Pacihe Aunditorium and Am-
hassador Hotel, Los Angeles, Calif.

March 23-25—Flight Testing Conference,
American Rocket Society, Davtona Plaza
Hotel, Davtona Beach, Fla,

March 23.26—-National Convention, Insti-
tute of Radio Engineers, Colisewm and
Waldorf-Astoria Hotel, New York, N. Y.

March 25-27—16th Annual Conference, Pa-
cihc Coast Section of the Society of the
Plastics Industrv, Hotel del Coronadao,
San Dicgo, Calif.

March 31-Apr. 2—Polvtechnic Institute of
Brooklyn's Nmth International Sympo-
smm, Subject: Milliameter Waves, Audi-
toriem, Engineering Societies Bldg., New
York, N: Y.

March 31-Apr. 3—National Acronautic Meet-
ing, Society of Automotive Engincers,
Hotel Commodore, New York, N, Y.

Apr. 2-3—Conference on Electrically Fx-
ploded Wires, sponsored by the Thermal
Radiation Laboratorv of the Geophvsics
Research Directorate of the Air Force,
Cambridge Research Center, Somerset
Hotel, Boston, Mass.

Apr. 3-10-1959 Nuclear Congress, Munie-
ipal Auditorium, Cleveland, Ohio. TFor
information: Engineers Joint Conneil, 29
West 39th St., New York 18, N. Y.

Apr. 7-10=1939 Welding Show and 40th
Annual Convention, American Welding
Society, International Amphitheatre and
Hotel Sherman, Chicago, 111

Apr. 12-19=Air Force Assn.’s World Con-
gress of Flight, Las Vegas, Nev.

Apr. 18-2Z—Annual Meeting American So-
ciety of Tool Engineers, Schroeder Hotel,
Milwankee, Wis.

Apr. 21-22—Spring Technical Conference on
Electronic Data Processing, Cincinnati
Section of the Institute of Radio Engi-
neers, Engineering Society Blde., Cincin-
nati, Ohin,

Apr. 22-24—=1939 Annual Meeting, Institnte
of Environmental Engincers, LaSalle 1o-
tel, Chicago. TII.

Apr. 30-May 1—=Controllable Satellites Con-
ference, American Rocket Society, Mlassa-
chusetts Institute of Technoloey, Cam-
bridee, Mass, R

May 4-6—National Aeronautical Electronics
Conference, Institute of Radio Engineers,
Biltmare Hotel, Davton, Ohio,

May 4-7=Fifth Annual Flight Test Instru-
mentation Symposium, sponsored by the
Instrument Societv of America, Seattle
Section, Olvmpic Hotel, Seattle, Wash.

May 5.7=Spring Meeting, International Sei-
entific Radio Union, Willard Hotel,
Washington, D. C,

May 6-8—Seventh Regional Conference and
Trade Show, Institute of Radio Engineers,
University of New Mexico, Albuquerque,
N. M.

June 12-21-23rd French International Air
Show, Le Bourget, Paris, France.

AVIATION WEEK, February 14, 1959
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For moderate, economical
silencing of jet-

powered commercial

and military aircraft . . .

NEW KOPPERS PORTABLE RUN-UP SILENCER

rrrrrrr

TAKES THE PUNCH OUT OF JET NOISE

Now, airports, air bases and manufacturers of
jet engines or airframes can run up jet engines
without complaint or creating physical hazards,
The Koppers Portable Run-Up Silencer reduces
noise by 25 to 30 decibels—Ilessens the risk of
hearing damage to operating personnel, im-
proves community relations and reduces speech
interference.

The new portable silencer inhibits the gener-
ation of jet engine noise, rather than suppressing

KOPPERS

Official | Engineered Products Sold with Service
United States \ vV S =
Navy Photographs :

it after the noise has reached full intensity. The
unit is light in weight and completely portable
—no direct attachment to the aircraft or engine
is necessary. Look to Koppers with its longest
experience in the industry to solve your aviation
noise control problems.

Write for Koppers new sound control bro-
chure today. KOPPERS COMPANY, INC., Sound
Control Department, 3502 Scott Street, Balti-
more 3, Maryland.

SOUND CONTROL




BEARING

One in a series of technical reports by Bower

JBRIEFINGS

ROLLER BEARING LIFE AND
CAPACITY LINKED TO STRESS DISTRIBUTION

These reproductions of photoelastic
studies contain important evidence for
every engineer and designer concerned
with the perfoermance and selection of
roller bearings. In these photographs, the
alternate dark and light areas, called
fringes, indicate not only the magnitude
of stress but also the stress distribution.
The photographs were token by Bower
Research Engineers during a study of
stress distribution in roller bearings.

The subjects represent rollers and race-
ways of two roller bearings under iden-
tical loads. The illustration at the left
shows a roller of conventional design.
The illustration at the right shows a
Bower “Profiled” roller. That is, the
roller is precision ground with a large
radius generated along the body of the
roller—a predetermined and controlled
distance from each end.

The conventional roller photo (left)
clearly shows how, under load, stress
concentration builds up in and near the

8

roller ends. This is called edge-loading.
Such areas of concentrated stress are the
breeding grounds for metal fatigue and
eventuil bearing failure.

In the photo of the “Profiled” roller
(right) stress lines can be seen uniformly
distributed across the whole length of
the roller and raceway. There are no
points of excessive stress concentration,
consequently no starting points for early
tatigue. Such a “Profiled” roller exhibits
4 great advantage in improved load
carrying capacity, a most important
bearing requirement.

Under actual operating conditions,
Bower “Profiled” roller bearings show
a considerably longer life at higher

speeds and under greater loads than con-
ventional roller bearings.

Because of this, and of other Bower fea-
tures to be discussed in later technical
reports, we suggest that you consider
the advantages of Bower bearings in
satisfying your future bearing require-
ments.

* * * *

Bower engineers are alwavs available,
should you desire assistance or advice
on bearing problems, Where product
design calls for rapered roller bearings
or jotirnal roller assemblies, Bower
makes these also in a full range of tvpes
and sizes,

B OWE R ROLLER BEARINGS

BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN
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HILLER
class of 1959

This year new approaches to vertical flight are taking form and shape at Hifler. But what may often seem
bold innovation actually /s the next logical step evolved from years of experience /n developing ideas info
working aircraft. Because Hiller Aircrafl /s a major producer of helicopters, and because Hiller keeps a
critical, discerning eyve on many hundreds of its own ships in daily use, innovation /s always lempered
with the realities of production.

72E — New work horse of commercial helfcoplers, the 12E is X-18 — Dramatic new concep! in air fransporis — the Air
by far the most powerful in its class. Force's VTOL[STOL Tilt Wing.

H-23D RAVEN — Dependable, multi-mission helicopter for the XROE -1 — Lightweight and collapsible, the ROTORCYCLE is
U. 8. Army. Ask anyone from Camp Wolters about the "D.” now in production for tests by U.S5. Marines.

IDEAS ARE ONE THING. DELIVERIES ANOTHER. BOTH COME FROM H I ]- J] JP ]H@

AITRCRAET
CORPORATION

PALO ALTO, CALIF, WASHINGTON, D.C.

L]
& - — — —




Which of
these
39 cities
is your
next stop?

_ HOTELS EAST
NEW YORK
R BOSTON

WASHINGTON
PITTSBURGH
BALTIMORE
FHILADELFHIA
PROVIDENCE
ATLANTIC CITY

¢ SPRINGFIELD, Mass.
‘- ALBAMNY

] ROCHESTER
BUFFALDO

SYRACUSE

BINGHAMTON, MN.Y.
{opans early 1259)

MIDWEST
CHICAGO
DETROIT

CLEVELAND
CINCINNATI
ST. LOUIS
OMAH A
ARKRON
INDIANAFPOLIS
FRENCH LICHK, Ind.
RAPID CITY, 5. D.
SIOUX CITY, lowa
SIOUX FALLS, S. D.
CEDAR RAPIDS, lowa

SOUTH
LOUISVILLE
DALLAS
{(opans early 1952)
AUSTIN
MOBILE

WEST COAST
SAN FRANCISCO
LOS ANGELES
PASADENA
PORTLAND, Oregon
(opens fall 1959)
CANADA

MONTREAL
TORONTO

HAMILTON, Ont.
!
St Sheratﬂn S A call to the nearest Sheraton Hotel sets in motion the
RESE RVA TR world’s fastest hotel reservation service. RESERVA TRU";
UN gﬂt new electronie marvel, reserves and confirms your room in
" - . F h H : ; . I
h|m h]S hute] resewatmn any Sheraton Hotel coast to coast in split seconds!

For hotel reservations for your next trip, just phone Sheraton.

In just 4 seconds! Let RESERVATRON taie it from there.

FREE BOOKLET to help you plan T e e e e e e e e e e e e e e e e e e
trips, sales and business meetings, Sheraton Hotels, Dept. 8, 470 Atlantic Ave., antﬂn 10, Mass

conventions, 96 pages, describin
e E Please send me, without obligation: [] Sheraton facilities booklet

Sheraton facilities in 39 major eities.
MEMBERSHIP APPLICATION for the [ ] Membership application for the Sheraton Hotel Division of the Diners’ Club

|
l
|
Sheraton Hotel Division of the |
|
I
|
|

DINERS' CLUB, This eard is an LT S Il S Y R R P T
invaluable convenience for the | 0T TTTITIITIIIIIITTmmmmmmmmmmamsmscaerasansrsis st sy
traveler — honored for all Sheraton e U L S D ey L AU R R
Hotel services, w :

CFLE ) A SO S S U S Lone. ..... L

Just send us this coupon —

'_-_____——__—_-———H____
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. NIAGARA FALLS, Ont.

Main drive unit
cutaway view

The newly named Precision
Products Division of Western
Gear Corporation has launched
an intensified program of
developing systems for the
aircraft industry. Stepped-up
research, creative engineering,
testing and manufacturing
facilities put this division in the
forefront of the nation's leading
suppliers.

Most recent development is the
wing flap control system for the
Convair 880 jetliner,. Western
Gear carried the entire
completely-integrated system
through design, testing and
fabrication, delivering the units
shown here as well as torque
tubes, driveshafts, motors and
other components.

Complete reliability is the
engineering and manufacturing
plus that goes into every
Western Gear component and
system. Learn how this fast-
moving company can help you
with any needs in aero
mechanics.

For full information, write today to:

WESTERN GEAR CORPORATION
Precision Products Division
P.0. Box 182 - Lynwood, Calif.
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The new Navy method of basic jet training

North American Aviation’s model T2J is an airplane
conceived and created to meet every requirement of Navy
basic training. The student stays with the same airplane
from primary through basie, including instrument flying,
armament handling and taeties, combat maneuvers, and
an early introduction to carrier work. On completion of
Navy basic training, he will be thoroughly conversant
with all phasges of jet operation up to high Mach numbers.

Performance with safety. The T2J's stall speed is only
slightly above that of piston trainers. Top speed is 424
knots, and safe dive speed has been demonstrated at Mach
0.85. Endurance without external fuel is about 1'% hours.
Two 100-gallon wingtip tanks give the T2J] a range of
over B00 nautical miles.

Simplicity of maintenance. The T2J has large, quick-
opening access doors for waist-high engine maintenance:
no stands or ladders needed. Ground handling and servie-
ing can be done with standard field equipment. All equip-
ment and systems are easily accessible.

The T2J]'s powerplant, the Westinghouse J-34, has been
removed in seven minutes, installed in twenty.

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC.
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In production now. The T2J is now in full production at
the Columbus Division of North American.

Double-threat weapon system. The A3J Vigilante, designed and
built for the Nawy by North American, is one of the world's fastest
Flanes—yat unigue aerodynamic and armament control features give
it e:_q:ellent low-altitude capability for attack bomber missions and
landings on carrier decks and short runways ashore, An extremely ac-
curate bombing-navigation system pinpoints the A3J’s targets in any
weather. And it can deliver every kind of weapon, including nuclear.

AN A

Columbus, Ohio

:H .
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New Bendix DC' AK is like magic

TREMENDOUS POWER OUTPUT IN A TINY STATIC PACKAGE

With its new line of DC-Paks®, Bendix now offers the latest in
static power supplies for the aireraft and missile industries. Light-
weight and compact, the DC-Pak provides reliable power packaged
in the most practical manner for those industries where weight
and space are at a premium,

The DC-Pak is built to give thousands of hours of ethaent,
trouble-free operation. Made with only four major parts (and no
moving parts), it requires an absolute minimum of maintenance.
For example, even a dead short across the output for a full hour
will not harm the DC-Pak. Also input surge protection can be
provided.

Units can be supplied with either single or multiple output,
depending upon the needs of the customer, For full details on
these transistorized units—and how they can be tailored to your
exact voltage and amperage requirements—write BENDIX AVIATION
CORPORATION, EATONTOWN, NEW JERSEY,

FTRADCMARE, BENDIX AVIATION CORPORATION

Specifications of Typical DC-Pak Units

Powar Oulput.............. 100 Walts

Outpul Vollage. . ................ 500=5% VDC, 200 MA
input Vollage 24—=30VDC, 27.5 Nominal
Voltage Regulation i 5% hall to full load
Max, Operating Temp. (Ambient), , +60°C.

Max. Mounling Base Temperature. . +71°C.

Min. Operaling Temp. (Ambieft) ... - 40°C.

Slarage Temperature —~B65*C. 1o 4-100°C.

Max. Surge Voltage......... r 20V, Peak
RIBRIE . o i i o ke 155 RMS
ST A B0 at 25°C.
(1] 1) T R S . 1 1b. 8 oz,

O v i e R T B % 1 2% X 2%

Electrical Ennnnnliﬁn.---,-... . Four-Pin Connectar

Accessibility . ..
accessible and inler-
changeable,

) Watls

250—5% VOC, 200 MA
J4—30WDC, 27.5 Nominal
6%% . half to full load
+71°C.

-+E0°C.

- §0°0,

— B5°C, o +100°C,
80 ¥. Peak

195 RM3

809% at 25°C,

11b. 8 o,

e x 205 X 28
Four-Pin Connector

e gkl L Ly All parls are completely All parts are completely

accessible and inter-
changeable,

West Coost Office; 117 E, Providencie, Burbank, Calif,
Export Sales ond Service: Bendix International Division, 205 E. 42nd 5t.,

Mew Yark 17, N. Y.

Conodion AfMliote: Aviation Electric, Lid., P, O. Box 6102, Montreal, Quebec,

S Tk Division WLl

AVIATION CORPOREATION
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...twice as hot as the surface of the sun”

New Plasmatron at Solar helps solve
difficult super-heat problems

EXTREME HEAT presents a formidable
barrier to the advancement of mis-
sile and nuclear technology, Solar is
helping to push back this thermal
barrier by controlling temperatures
higher than those of the surface of
the sun...for advanced research in
high-temperature problems.

Solar’s new Plasmatron, above, is
a device which generates heat to
30,000 F at ordinary atmospheric
pressure. It is opening new fields of

research in aerodynamics, radiation,
metallurgy, chemistry and in the
testing and application of high-
temperature materials and coatings.
In addition, the Plasmatron is used
in wind tunnel studies and in other
fields of research.

For more than three decades
Solar has been a leader in high-
temperature technology. Today
Solar is applying its background of
knowledge and experience in creat-

ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar, Write today !

14

ing missile nose cones, rocket cham-
bers, nuclear components and other
products for high-temperature, high-
stress requirements, This know-how
and experience—plus a continuing
program of creative research—is
available for your important missile
or nuclear program. For details
write to Dept, F-122, Solar Aircraft
Company, San Diego 12, California.

SOLAR

wAN QeDED

AIRCRAFT COMPAMNTY DLY MOiNES

Turbine to pilot:
E |

- “

- “Operation normal..
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.no vibration.”

Sperry Turbine Vibration Indic .:.u'mr: System is adaptable ro all new jer mrr:r.r:rh' .nrJFr.rm} uu-:.l' commercial.

Sperry’s Turbine Vibration Indicating System for
top performance of turbo-jets and turbo-props

Ultra-sensitive pickup senses vibration
at selected frequencies. Only 2.6 inches
high, weighs 0.47 lb. Withstands tem-
peratures from =65 1o +500°F.

One leading airline after another is order-
ing the new Sperry Turbine Vibration Indi-
cating System for their new jet-powered
transports. With good reason, too — this
electronic system contributes to more effi-
cient turbine performance by monitoring
engine mechanical condition for peak
performance.

REPORTS CONTINUQUSLY

Heart of the Sperry system is a rugged but
extremely sensitive pickup installed in the
powerplant at several locations. If vibra-
tion in any turbine or propeller approaches
prescribed limits, the pickup instantly
reports this through an amplifier to a cock-
pit indicator. The pilot then takes correct-
ive action, if required, by reducing power
or shutting down the affected engine.

EASILY INSTALLED, MAINTAINED
Besides contributing to passenger comfort,
and reducing chance of turbine damage
due to vibration, the Sperry system 1is
quickly installed and easily maintained.
Compact in size, all parts are built to with-
stand severe mechanical stresses and tem-
perature changes. In addition, there'’s no
need for recalibration of the pickup or the
system when a component 15 replaced.
Write today for more information to
our Aeronautical Equipment Division.

AERONAUTICAL EQUIPMENT DIVISION

SPERR

DIVISION OF SPERRY RAND CORFPORATION

CIROSCOPE COMPANY

Great Meck, New York
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ANIP . . the Army-INavy Inst'i'um;:m

i 1 ample O
Program . . is @ prime EX&E _
Sarvice teamwork. The g!:al is 10 pn:-l‘lm,‘rﬂ
ideal all-weather cockpit instrumentation

The approach to the pml:ull-:m 15 NEW . . :
that of fitting the machine 10 the man.
The result will be to create 2 syt}meuf: "
picture of the outside world right n the
cabin, relieving the pilot of tl'uf.
complexities of jnstrumentation.

This working unity among the Services
pools talents and ahi!itiﬂla to reach

the goal . . with savings in time, MONEY
and manpower. The benefits will be :
far-reaching . . for nir:ralfL for hn:?mc-plur 2
for every branch of military service.

industry coordinator, 15 privileged 10 be

| |
L]
|
]
i
i
|
]
|
i
i
i
L
l
1
]
I
i
L]
i
i
i
1
i
L]
|
i
|
L]
i
i
i
[ |
!
L]
]
i
|
i
]
i
L]
1
I
]
L]
i
|
]
i
i
L
|
:
i
i
i
I
]
1
i
i
i
|
I
|
I
i
!
1
1
I
i
]
L
1
1
L
L
i
]
i
I
i
1
i
I
i
i
I
:
1
i
i
i
i
i
i
i
¥
L
i
i
1 n

; : f the Service team.
) a working member O

|

¥

i

i

i

i

[ |

FORT WORTH, TEXAS + SUBSIDIARY OF BELL AIRCRAFT CORPORATION

for both fixed wing and rotary aircraft.

Bell Helicopter Corporation, 25 rotary-wing

Here's how

BELL

tells America
about the
Army-Navy
/Instrument

Program..

ANIP

This is one of a series of ads
currently appearing in

such opinion-making publications
as Fortune, Business Week

and U.S. News & World Report

| . . informing the public of

:: special projects and significant

‘;l advances in technology

1': being made by various branches
!

3

of our military services.
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TUBE DISTRIBUTORS BALANCED SERVICE

gives you extra warehouse services!
In addition to helping you eut production, handling and
inventory cost, T ships steel tubing cut to your specified
lr_-ng!th:r., marked and packaged to vour specifications...

without your paying a preminwm, when you buy in ware-
house quantities,

Make full use of TD's “bhalanced service"
1. Extra warehouse services,

}EXTRA WAREHOUSE SERVICES! TD has made an investment
of thousands of dollars in warehouse equipment. Modern
equipment to cut tubing to any length vou require, and
to very close tolerances. And TD will also put any speeial

markings on the tubing that you ask for, package it any

: 5 i ] way vou specify.
8. Technical assistance from steel tubing specialists, : ’

o. Thousands of sizes in all standard types and analyses
in stock,

Call TD for—stainless, alloy and carbon steel tubing, both

. aireraft and commerecial quality.
4, Systematie handling that insures on-time-delivery. / }

0. Personalized Inventory Plan eustom-tailored to your Write Dept. W25 today for your copy of “Eighteen Ways
requirements.
6. TD's complete quality control program.

to Save Moeney in Your Steel Tubing Purchasing,” and
the name of your nearest TD representative.

e M

‘=’ TUBE DISTRIBUTORS CO, INC.

GARDEN CITY, NEW YORHK » TWX: G=CY=NY-4695 « CABLE: TUBEDIS
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The above is
a reproduction
of Henri Giffard’s
steam powered
dirigible, which
flew 17 miles
on its
maiden voyage
in France
in 1852,
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a priceless ingredient
STABILITY

THIS IS A REPRESENTATIVE GROUP OF AIR-BORNE VALVES DESIGNED AND MANUFACTURED BY
R.E.C. WHICH MEET MILITARY SPECIFICATIONS; ARE ADAPTABLE TO VARIOUS COMMERCIAL USES

LOW PRESSURE hot air HIGH PRESSURE nitrogen
regulator and shut-off valves: and helium regulators:

temperature range—65° to 1000°F, temperature range—250° to + 160°F,
inlet pressure—to 250 p.s.i. inlet pressure—rto 5000 p.s.i.g.
outlet pressure range—5-30 15 p.s.i.g. outlet pressure—to 500 p.s.i.g. =-5%.
flow range—to 200 lbs. /minute. flow range—to 50 Ibs. /minute.

R.E.C/s extensive test facilities have made possible the development of these components and systems.

RANDALL
ENGINEERING
CORPORATION

29313 BOWCROFT STREET

Pl designers and | REPRESENTATIVES:

1 g manufacturers of ; :
g - Martin Poggi H. Weir Cook

|| " s high pressure | 951% S, E. 15th Street 3862 Carlton Street
o booa—r preumatic equipmant Bellevue, Washinglon Indianapolis 5, Ind,
IEER high temperature and

bleed air equipment

Cashin-Tipton & Associates E‘;‘;’jﬁ?ﬁ‘i“

3270 Rosecrans Street F

. : : - ; . . ort Worth, Texas
hydraulic exatic Huids, gas San Diego 10, California ;

Y - ? Winnet Boyd, Ltd.

LOS ANGELES 16, CALIFORNIA TExas 0-8533 and cryogenic equipment | ywiijard Fox 745 Mount Pleasant Road
4 - integrated hydraulic and 2926 East Coldspring Lane Toranto 7, Ontario
trefe fﬂr :'G.FHFi'HHEHhI?'_}' brochure preumatic syslems Baltimore 13, Maryland Canada
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EDITORIAL

Rewards and Responsibility

The airline pilots have been remarkably successful in
their battle to gain for themselves what they consider
their proper reward for their work in the new jet transport
era. Top pay for jet airliner captains in international
service 15 $33,600 while, for similar duties in domestic
service, a maximum of $28,000 is attainable. According
to C. L. Sayen, president of the Air Line Pilots Assn., the
average annual wage of all airline pilots even before the
jet pay boosts was $12,000. A total of 600 airline pilots
arned $20,000 or more before the jet pacts. The pilots
also have been reasonably successtul in establishing their
professional position i the jet cockpit to their satis-
faction.

With these rewards under their belt, we respectfully
suggest that the pilots give some scrious thought and
carnest effort to Fully discharging their responsibilities to
their managements and the traveling public that has so
cagerly taken to the jet age. We are extremely svmpa-
thetic to the pilot's point of view and his multitudinous
problems. We came into aviation via the cockpit and
spent sufhcient time in both military and civil operations
to understand how all of the other clements of aviation—
engineers, weather forecasters, federal bureaus, flight sur-
geons, dispatchers, ete.—apparently combine in a vast
and continuous conspiracy to unnecessanly comphcate
operations in the cockpit.

We also have fought hard editorially for many of the
safety devices and procedures, such as radar, high inten-
sitv. approach lights, modernized airwavs svstems and
navigation aids, that the pilots have felt necessary to their
improved operations.

But there have been indications recently that some air-
line pilots are willing to accept the rewards of their work
without fully discharging all of their responsibihities.
Let us cite a few of these storm warnings that already
have appeared on the air safety horizon.

Most recent 1s the case of the Pan Amencan Boeing
JOT jet transport that peeled oft into a spiral full-power
dive from 35,000 ft. with 114 passengers aboard and ex-
ceeded its Mach limit and pulled more than 3g's in
making a miraculous recovery at only 6,000 ft. above
the Atlantic. The full report on this incident has not
vet been made. But it 15 already evident that a too casual
approach by the pilots to the task of operating this air-
craft were contributing caunses. It 15 alreadv apparent
that all of the safety warnings installed to prevent an
incident of this sort operated properly but went un-
heeded by the pilots until small errors were compounded
into a near miss. Pan American’s ruling that two pilots
must remain i their seats with belts fastened and oxvgen
masks on is a recognition of the problems mvolved in
fully discharging a jet transport pilot’s responsibilities.

The recent spot check by the Civil Aeronautics Admun-
istration on the instrument capabilities of Northeast Air-
lines” pilots (AW Oct. 27, p. 38) is another case in point.
The results of this check were truly shocking. One pilot
had only the foggiest notion of how to execute airways
trafhe control procedures. Another expenienced extreme
difhiculty mm operating a DC-6B on mstruments and at
least nine were tound to be too dehaient in mstrumeit
capability to continue line operations without further
traiming.

We also recommend a thorough reading of the Civil
Aeronautics Board report on the Braniff DC-7C crash
near the Miami airport (AW Feb. 9, p. 103) for another
inchication of how a too casual attitude toward small earlv
warnings of impending trouble and a questionable pro.
heieney i the cockpit can be compounded into tragedy.

Another point we believe pertinent to this discussion
is the growing tendency of airline pilots to use their large
blocks of leisure time to operate other commercial enter-
prises. Now 80 hr. a month 15 certainly not long to
spend at an occupation that vields up to $40,000 an.
nually. But to operate these 80 monthly hours in the air
safely and efficiently requires the full time professional
attention of the men involved. Their job should begin
long before they report in to flight operations to plan a
particular flight. This problem of maintaining full pro-
fessional proficiency is even more acute with the advent
of the jet ape.

A man who accepts the lucrative rewards of operating
high speed, high altitude, high-density-seating jet trans-
ports owes his passengers and his management his full
professional attention far beyond the 50 monthly hours
in the air and the minimum preflight planning time.

We seriously question whether this degree of profes-
stonal concentration and efficiency can be maintained by
men who are operating insurance agencies, real estate
deals, wheelbarrow factories or any of the other varied
commercial enterpnises that have become a standard fea-
ture of so manv airline pilots” ground time.

T'he question of pilot age and physical standards is
bound to become more acute with the jet age. There
must be some more satisfactory method of combining
the rich experience that onlv accrues to the 20-vear vet-
crans with the mental alertness and quick reflexes re-
quired for safe and efhcient jet operations than the rigid
senionity system now imposed by the Air Line Pilots
Assn. We hope that the new Federal Aviation Agency
will fully explore this problem as a high priority project.

Although the airline pilots have taken a union labor ap-
proach to solving their working problems, they are still
an mtegral part of the airlines” management structure anl
a vital part in the management’s success or failure. We
think that some airline managements and some segments
of the Pilots Assn. are missing an opportunity by not
tully exploihing this relationship. The pilot is perhaps
the most important point of contact between the airline
and its fare paying customers.  We have all seen many
examples of how a pilot who recogmizes this generates
satished travelers for his airline and how “cowboys™ who
operate as though their rear cabins were filled with cattle
instead of human beings drive ticket purchasers to flv
under some other flag.  And, of course, the most substan-
tial contribution the pilots can make to passenger revenue
is a perfect safety record.

The advent of the jet age has imposed new standards
of efhciency and responsibilities on the airline pilots.
Airline management has set their rewards at levels com:
mensurate with the tasks imposed. If the pilots fail to
fully discharge their responsibilities under these new
standards, airplanes will be bent and people hurt, includ-
ing the pilots.

—Robert Hotz



TENSILE STRENGTH, PSI

FOR THE TITAN ICBM the Martin Company specifies,
among others, wire insulated with TFE resins at the
launching pad. TFE resins are used for insulation of
the thermocouple conductors and, in special cases,
for coaxial and triaxial leads. The insulation resists
the extreme heat of the rocket blast and provides

minimum cable capacitance in the signal circuits.
Overicad of one wire does not burn or fuse adjacent
wiras insulated with TFE resins. Conductors are pro-
tected from the corrosive effects of missile chemi-
cals and solvents, Cable replacements are minimized.

TFE resins outperform all other organic insulations
In resistance to temperatures and heat aging

Tensile strength vs. temperature
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You can depend on TFE-fluorocarbon resins, because they retain

useful mechanical and electrical prﬂptrtif:s far beyond their con-
tinuous service rating of 260°C, In fact, these resins maintain ap-

preciable mechanical strength even past their 327°C, (621°F.) gel
point, as the curve at left shows. When you use wire and cable in-
sulated with TFE resins you get an extra factor of safety against high
ambient temperatures and conductor overheating due to current
overloads. The insulation will not melt, char, burn, embrittle or cut
through.

With this type of wire, you can save weight and space, because you
can reduce conductor cross-sections and thickness of insulation
without sacrificing power ratings. And in production, your electronic
assemblies can be soldered rapidly and efficiently without damage to
insulation. The outstanding dielectric properties of TFE resins re-
main virtually unchanged over extremely broad ranges of tempera-
ture, frequency and time,

Call your supplier of wire and cable insulated with TFE resins
today. He’s listed in the Yellow Pages under **Plastics—Du Pont,”
For additional technical data write to: E. 1. du Pont de Nemours &

Co. (Inc.), Polychemicals Dept., Room T-7216, Du Pont Bldg,
Wilmington 98, Delaware.

In Canada: Du Pont of Canada Limited, P. 0. Box 660, Montreal, Quebec.

® TerLon is Du Ponr's registered frademark
Jor its fluorocarbon resins, including the
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BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY

TFE-FLUOROCARBON RESINS

TFE (retrafluoroethylene) resins discussed herein.

WHO'S WHERE

In the Front Office

Republic Aviation Corp., Farmingdale,
N. Y., has elected the following ofhcers:
Thomas Davis, financial vice president; James
L. Murray, vice president-sales; George H.
Connerat, treasurer.

Frank B. Jewett, Jr., executive vice presi-
dent, Vitro Corporation of America, New
York, N. Y., and William B, Hall, a vice
president.

Paul F, Smith, president, Parker Seal Co,,
Culver City, Calf., a division of Parker-
Hannifin Corp., Cleveland, Ohio. Also:
Scott A. Rogers, vice president; T, J. Me-
Cuistion, vice president-sales.

Mid Continent Airmotive Corp., Kansas
Citv, Kan., new subsidiary of Pacific Air-
motive Corp., Burbank, Calif., has appointed
the following: Horace A, Smith, president;
Roy Backman, vice president; R. C. Emrey,
secretary-treasurer. Also: James M. Staker,
Denver, Colo., branch manager, and Boyd
H. Gillen, Chicago, Ill., branch manager.

Luis Paul, hrst vice president, LAV, The
Venezuelan Airline.

C. E. Liske, vice president-trafic and
sales, Chicago Helicopter Airways, Inc.

Dr. O. G. Haywood, corporate group vice
president-military products and  industrial
istruments, F. C. Huyck & Sons, Hunt-
ington Station, N. Y.

Howard F. Beir, vice president, Aircraft
Exchange, Inc., New York, N. Y.

William W, Scull, vice president-manu-
facturing, The B, F. Goodnch Co., Akron,
Ohio.

J. K. Dysart, vice president-sales and mar-
keting, Leach Corp., Compton, Cahf.

Bernard J. O'Neill, vice president-engi-
neering, Magnetic Amplihers, Inc, New
York, N. Y.

The Federal Aviation Agency, Washing-
ton, D. C., has announced the following ap-
pointments: George R. Borsari, Chief, Air-
port Division, Burcan of Facilities, and Capt.
Alden C. Packard (USN), Deputy Director,
Burean of Research and Development.

Brig. Gen. Emest F. Easterbrook has as-
sumed command of the Army Awviation
Center and Fort Rucker, Ala., replacing the
late Maj. Gen. Bogardus 5. Cairns.

Honors and Elections

Dr. William H. Pickering and Dr, James
A. Van Allen have received the Army’s Dis-
tingnished Civilian Service Award. Dr.
Pic:%:::ring, Director of Jet Propulsion Labora-
tories, was cited “for exceptional technolog-
ical and leadership contributions to the
Army's mission in the intermediate range
missile and space fields, . .” Dr. Van Allen,
Chairman of the Universitv of Towa's De-
partment of Physics, was cited “for excep-
tional contributions in the conception, plan.
ning and execution of the scientific research
phase of the U. S. International Geophysical
Year Program. . .-

Dr. Don L. Armstrong, manager of Aero-
jet-General Corp.’s Chemical Division, has
been elected chairman of the Southern Cal-
ifornia section of the American Chemical
Society.

(Continued on page 122)
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INDUSTRY OBSERVER

® Air Force and Army anti-ballistic missile projects are considering the
feasibility of placing a cloud of sand across the path of an incoming warhead.
Sand would destroy warhead by rapid erosion, friction and penetration.
Army's Western Electric-Douglas Nike Zeus would detonate a nuclear war-
head to neutrahize enemy warhead by neutron pollution.

» General Electric has developed a new technique that will enable its ground-
based ballistic missile radarcommand guidance system to simultaneously
guide a number of missiles. Inability of GE system to guide more than one
missile at a time was one of major factors behind Air Force decision last
summer to substitute American Bosch Arma inertial gnidance on later models
of the Atlas. New technique may cause Air Force to re-examine its ballistic
missile guidance plans.

»Fundamentally different technique for determining direction of earth’s
vertical from a vchicle operating within the earth’s atmosphere, which does
not use gravity-sensing element in the vehicle, is being investigated by Collins
Radio Co. Technique, if proven successful, would eliminate effect of vehicle
acceleration which introduces errors in present gvros that use gravity sensing
devices. Program is being sponsored by Wright Air Development Center’s
Flight Control Laboratory.

» Project Saturn is the designation of a new Army orbital space program now
under development by the Army Ballistics Missile Agency. Powerplant manu-
facturer is North American Aviation Inc.

» Major reduction in cost of producing transistors is expected to result from
a new semiconductor fabrication techmique developed by Westinghouse
Electric under Wright Air Development Center sponsorship. Official
announcement is expected this spring.

» Pratt & Whitney J58 turbojet developed for Navy may be used in follow-on
version of the Northrop Snark surface-to-surface cruise missile, About 20 of
the high-thrust turbojets probably already have been built under the Navy

program,

» Convair-designed fuel utilization system for precision metering of pro-
pellant for Atlas ICBM has substantially exceeded performance expectations
in a number of successive test firings of the missile from Cape Canaveral, Fla.

» Bendix Pacific Division is building a new sonar system projected for instal-
lation and testing on Sikorsky’s amphibious HSS-2 helicopter, which would
lower sonar equipment into water from hover or from the surface in calm
scas. Sonar gear is expected to cover three to four times the area possible
with present equipment.

» FFuel cell which may be able to convert gasoline and air directly into clec-
tricity with extremely high over-all conversion cfficiency of between 55 and
65% is being developed by General Electric under Army sponsorship. The
device—basically, a hyvdrogen-oxvgen fuel cell emploving a catalyst to convert
gasoline into hvdrogen—may prove valuable on a space-vehicle powerplant.

> Air Force is considering use of Army Ordnance facilities for some produc-
tion and assembly of the Minuteman solid-propellant 1ICBM in a move to
expedite work and cut costs. Ordnance sites in the midwest would get the
emphasis under the plan,

» Swivelling of Jupiter engine controls pitch and vaw, but roll is controlled
by simply moving turbine gas vent by means of an actuator. Flexible metal
vent pipe, which can be bent like a wiring cable, 15 replacing stovepipe-like
vent that appeared on research and development modcls.

» Lear Inc. is building a three-axis stability augmentation system for North-
rop’s T-38 Talon. First flight of Talon may be made before the end of the

month.
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HOW THE SIL1CONIES L/ANY] HELPED...
BREATHE MORE LIFE INTO AN OXYGEN MASK

Ahnur{] the new jetliners, oxvgen masks are
standard emergeney equipment. If air pressure in
the cabin drops, passengers and crew members
can quickly breathe oxygen from a piped system.

Based on experiments by the military, manu-
facturers know that silicone rubber is the ideal
material for oxygen face masks. It provides the
thin, elastic shapes needed to fit all facial con-
tours . . . with a gentle lubricity that feels pleasant
to the skin. Since silicone rubber is highly resist-
anl to oxidation, ozone attack and extremes of

Unlocking the secrets of silicones

Rubber, Monomers, Resins, Oils and Emulsions

The term ““Union Carbide™ is a registered trade-mark of UCC,

temperature, it can be stored for long periods and
take repeated hot-water cleansing. And, any color
iz available —even “emergency” vellow,

This jet-age application demonstrates several
useful properties of UN1oN CARBIDE silicone rub-
her. Background information and technical data
available by writing Dept. BA-9901, Silicones
Division, Union Carbide Corporation, 30 East
42nd St., New York 17, N.Y. In Canada: Bakelite
Company, Division of Union Carbide Canada
Limited, Toronto 7.

- iz A SILICONES
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Regrouping Air Defense

Watch for all air defense research and development to
be shifted out of Air Force, Army and Navy and con-
centrated directly under the supervision of Dr. Herbert
York, Defense Department director of research and engi-
neering. Incompatibility of air defense weapon sg.stemﬂ
alreadv developed and produced by the separate services
with a single over-all defense system, is the reason for
the shift. MITRE, the non-profit technical advisory
group spun off from Massachusetts Institute of Tech-
nology for technical momtoring of USAF Cambndge
air defense systems integration group, probably will con-
tinue to serve as Dr. York's technical supervisor in
this area.

‘Hardened’ Bomarc Sites

Boeing Bomarc interceptor missile will shift from
present sheet metal missile shelters to a “hardened™ con-
crete shelter for the longer ranged Bomarc B model to
provide greater resistance to enemy atomic attacks on
the air defense system. New Bomarc shelter has precast
concrete slabs as halves of flat roof with equipment to
slide slabs back onto a steel frame leaving the missile
exposed for finng.

Hawk: European Production

Public announcement of a project for European pro-
duction of the Army-Raytheon Hawk low-altitude air
defense missile is expected shortly. It is understood
the project will total about 5500 million. Countries
participating include France, Italy, Germany, Belgium
and the Netherlands. Discussions also are under way
for possible European production of Navy's Sidewinder
air-to-air missile. European production of a solid-propel-
lant intermediate range ballistic missile, possibly the
Martin Pershing, also is being considered. Under De-
fense Department’s “facilities assistance” program, the
U.S. furnishes know-how and such items as machine
tools, jigs, dies, mechanical engineering drawings for the
overseas production progranis.

Military Construction

Lion's share of this vear's $1.3 billion mihitary con-
struction program is for the Air Force. The program
submitted to Congress last week for authonzation is
divided this way: USAF, $892 million; Army, $260
million; Navy, 5203 million. The largest individual
projects are: Lemoore, Calif., Naval Air Station, 526.9
million: Pt. Mugu Pacific Missile Range, $30 million;
Andrews AFB, Md., %$21.8 million; Wright-Patterson
AFB, $12.5 million; Richard 1. Bong, AFB, Wis,, 521.5

million.

CAB Refusadl

Civil Aeronautics Board has refused to make additional
comments on its Sept. 23 statement with respect to a
jet surcharge on "‘-Inrth Atlantic routes despite urgent
requests from three U.S. carriers that a clarification of
the statement is essential to a solution of the contro-
versial surcharge issue. International Air Transport Assn.
traffic conference has convened in Paris this week in
hopes of ironing out the problem. All three carners pro-
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Washington Roundup

tested that the Board's statement has been misinter-
preted by foreign carriers and, according to Seaboard and
Western Airlines, a further clarification is needed to pro
vide an “opportunity for a much- nf.f:dt:c] COMPpromise
solution to the current IATA 1mpasse.’

Pan American World Airways, a strong opponent of
the surcharge, supported the Board’s refusal to LI'Illl‘ﬂ'E
upon its position and called the original statement nr:-t
onlv clear but sound.” Pan Amencan also noted that
the CAB letter repeated pru:mu statements by the
Board “to United States carrier members of IATA to
the effect that . . . it frowns upon equipment (fare)
differentials,”

Railway Labor Act

In another area, informed observers believe the Railwav
Labor Act will remain virtually unchanged despite a joint
meeting called by the Department of Labor last weck
between airline nmnagemcnts and labor leaders. Reports
from the closed-door session indicate that the Air Line
Pilots Assn., Flight Engineers International Assn., and
International Assn. of Machinists remained solid in their
opposition to industrv-suggested changes in the act
which call for a ban on jursdictional walkouts, a secret
ballot on strike votes, time limit on mediation efforts
and prohibition of secondary boveotts. It also was indi-
cated that American, Trans World, Continental and
Trans-Texas airlines joined with union leaders in oppos-
ing recommendations by Eastern and Umited airlines
urging a form of compulsory arbitration. Department
of Labor spokesmen declined to confirm or deny the
reports and observed that the mu:l:mg was closed to
the press on the basis of “past experience” which showed
that publicity of heated discussions at such meetings too
often resulted in nothing being accomplished.

Higher Taxes

Meanwhile, Rep. John McCormack (D.-Mass.), House
majority leader, has urged President Eisenhower to call
for higher taxes—if this is necessarv to fnance greater
defense spending within a balanced budget. McCor-
mack complained that talk of tax cuts and reduced
spending by Administration officials has led to a “feeling
of complacency” by ﬂ'lE American public and a dangerous
belief that there is “nothing to fear from the Soviets.”

Defense Information

Rep. Carl Vinson (D.-Ga.), chairman of the House
Armed Services Committee, has told Secretary of De-
fense Neil McElroy that it would be illegal to place the
information activities of the eight unified and sp::clﬁed
commands directly under Assistant Secretary of Defense
for Public Affairs Murray Snyder as proposed. Vinson
pointed out that defense reorganization legislation en-
acted last vear establishes the line of command from the
Office of Secretary of Defense to the Joint Chiefs of
Staff to the commands, making it clear that the com-
mands are not to be administered directly from the ofhce
of the Secretary.

During congressional testimony, McElroy had reported
on a plan to place the command information activities

under Snyder.
—Washington staft




Space Technology

Plans Detaﬂed for Titan Complex Design

By ]. S. Butz, Jr. i ’ﬁ ‘ I.r N\ 'fa

E
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Washington—Competitive bids will
be opened Mar. 19 for the construction
of the nation’s first operational under-
ground missile base at Lowry AFB,
Colo., to house the Martin-Air Force
Titan intercontinental ballistic missile.

Construction of this “hardened” re-
inforced concrete and steel complex to
house one squadron of Titans, with nine
separate underground emplacements or
“silos” is scheduled to be completed 730
aavs after the award of a contract which
probably will be made around April 1,
lotal ot 545 million already has been
released by Air Force to get construc-
tion under way.

Requests for bids to handle the con-
struction were made by the U. 5. Army
Corps of Engineers shortly before the
first successful firing of a Titan test ve-
hicle from Cape Canaveral, Fla.,, on
Feb. 6. The development vehicle flew
between 250 and 300 mi. in limited-
range tests. -

Corps of Engineers also have asked
for bids to construct additions to the
training  base facility at Vandenberg
AFB, Calif. This work includes three
underground missile silos similar to the
ones to be bwlt at Lowry AFB. Pn-
marily intended for training purposcs,
these nstallations also will have opera-
tional capability if garnisoned by trained
Lroops.

The fhrst operational base at Lowry
AFB consists primarily of the following
concrete and steel chambers.

e Nine operational silos 163 ft. deep
and 40 ft. in diameter, with elevators to
lhft the missile to ground level for fining
after preparations have been accom-
plished nunderground.

® Three portal (storage) silos 73 ft. deep
and 27 ft. i diameter.

® Three control centers of spherical
shape with a 51 ft. radius and an inside
hieight of 35 ft., 9 in. at the center.

® Three powerhouses of spherical shape
with a 62 ft. radius and an inside height
of 46 ft. at the center.

® Nine equipment silos 62 ft. deep and
40 tt. in diameter.

e Nine propellant terminals 47 ft. deep
1T o | R 4 and 37.5 ft. in diameter.

y i *|l""‘ .r SUSERENENN :il ”'5.1 . v | e Six antenna terminals 68 ft. deep and
18 it LR ; 27 ft. in diameter.

|2 * :'ﬂl t-if F i-l.l : I L M J‘_J{i_i_g I! Two attempts to launch a Titan test

: e W | P : vehicle consisting of a live hrst stage,
' a second stage loaded with water and
a dummy warhead preceded the recent
successful firing. In each case, the mis-
sile had been restrained on its pad and
the first stage engine automatically shut-
down when trouble developed during

y

= L g - .||..|'

MAHTIH.TITLH intercontinental ballistic missile is raised into position on its Cape Canaveral, Fla., launch pad by this erector tower,
shown b:.::rl1g lowered into horizontal position before actual firing. Power and instrumentation lines are connected to the missile from
the umbilical tower at left. Titan now is on assembly line production at The Martin Co., Denver. Colo. ICBM plant.

TITAN ICBM is checked by technicians at Matrin's vertical test laboratory at Denver, pnor
to shipment to Cape Canaveral. Titan is powered by an Aerojet-General liquid fueled rocket
enging and has both radio-inertial and all-inertial guidance systems,
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ERECTOR TOWER is in full vertical position at left. Launch stand utilizes two steps, so that first and second stages can be static-tested
separately (nmote two flame deflectors at night). Practice firing and checkout is done sequentially; electronic control of the count-
down and simulated flight is rigged so that second stage fires at same point in sequence that it would in actoal flight.

a 6.1 sec. test fring penod just prior
to launch.

During this peniod, the hrst stage
engine builds to maximum thrust within
about two seconds if operating properly;
the remaining four seconds are used to
check behavior of auxiliary svstems.

Operational countdown and launch-
ing of a Titan will take place m the
relative safety of a “hardened” under-
ground installation capable of with-
standing near misses by thermonuclear
weapons, but it will not be matenally
shorter than the launching time re-
quired by other liquid-fuel [CBMs. The
time will be much longer than the 15
min. now widely quoted as the warning
time which will be available in the event
of a sneak ICBM attack.

Checkout and maintenance of most
of the Titan’s systems can be accom-
plished in the missile silos or in the
equipment terminals which are located
30 or 40 ft. away and connected with
them by a tunnel. Each of the nine
firing silos has its own separate equip-
ment and propellant terminals so that
it can function independently dunng
the preparation of the missile for hring.
The silos are scparated by several hun-
dred feet of earth.

The fring silos are organized into
three sections of three cach, A separate
control center and ground guidance svs-
tem is provided for each scction. Last
action prior to launch that a crew in
a silo takes before retining behind blast
proof doors is to prepare the missile For
fucling. The fucling is handled auto-
nmhr:llh from the control center and,
after this is completed, the 110-ton mis-
sile is raised to the surface. An umbilical
tower will be raised at the same time
to support the mstrumentation and con-

trol leads needed during the hnal mo-
ments on the ground.

Ground Control

Antenna  for  the radar/command
suidance svstem will have to be raised
from their underground emplacements.
and they will enable the missile to be
controlled from the ground until its
rocket motors burn out. It is possble
that this tvpe of guidance will be re-
placed in the future by a completely in-
ertial svstem  that docs not qumrL
ground action after launching. The in-
crtial svstem also would allow all nine
missiles in a squadron to be launched
simultancously in a vollev. With the
radar/command svstem, a separate an-
tenna svstem 15 IL‘[|u1rLd to launch cach
missile. Six of these antenna systems
are provided with cach squi adron under
present planning. New developments in
this ficld may change the picture, how-
cver, and allow each erpund guidance
svstem with its .mtuum b gm(ll maore
than one missile.

Two principal tvpes of tunnels will
be used to connect the various cham-
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bers in the complex, personnel and util-
ity tunnels. The puhmnml tunnels will
be smaller—about 10 ft. in dizmeter—
and constructed prnimarly of steel.
Construction  at "I.,*’.mdLuhﬂrg Aar
Force Base which 15 now out for bids
is similar in design to that for the op-
crational i:umplf:'-: at Lowry AFB. It
consists primarily of the following:
® Three operational type silos, exclud-
ing the propellant loading systems,
® Three equipment terminals.

Space Technology

® Three propellant terminals, cxcluding
the propellant loading systems,

® Two antenna silos.

¢ One control center.

® Antenna terminal and pad.

e Two test mast bases and orientation
t:irgt:tz-;,

Bids on this work will be opened on
Mar. 4, and 540 days will be allowed
for its completion after the awarding
of contracts which should occur toward
the end of March.

House Unit Schedules Hearings
To Probe U.S. Space ‘Maze’

By Ford Eastman

Washington—Defense Department of-
hoals will soon be called before the
House Committee on  Science and
Astronautics and asked to unravel the
U.S. military space effort’s “complex”
organization and lines of authority,
Rep. Overton Brooks (D.-La) an-
nounced last week,

Decision to call Defense witnesses,
including Secretary Neil H. McElrov,
followed an explanation by Rear Adm.
J. T. Havward, Assistant Chief of Naval
Operations for Research and Develop-
ment, of the number of persons in-
volved before anv one proposal can be
approved.

In response to questions by commut-
tee members, Adm. Havward said there
are at least 10 officials with authority
to veto or approve proposals.  These,
he smd, mclude fiscal ofhcers who might
not be technically qualificd to weigh
various considerations in the overall
picture.  Adm. Havward added that
such procedures result in considerable
delavs before military services can ob-
tam a dehmte decision on programs
and plans.

Addimg to the confusion as to just
who has authority over what, was testi-
mony given carlier before the Senate
Committee on Aeronautical and Space
Sciences by Dr. Herbert York, director
of the Ofhce of Defense Rescarch and
Engineering, and Rov W. Johnson, di-
rector of Defense l]LFutrhnth Adl-
vimeed Rescarch Projects Agency.

Johnson testified that he has com-
plete authority to discharge dubes and
administer funds appropriated by Con-
gress for Defense Department projects
m the feld of space, militarv  tech-
nology, ballistic missile defense  and
solid_ propellant chemistry,

York said his authority calls for him
to act as the principal advisor on tech-
nical matters to the Sceretary of De
fense, supervise all rescarch and engi

neering in the Defense Department and
direct and control such projects
“deemed worthy of centralized control
by our authority.”

Adm. Hayward told the House com-
mittee that he felt there should be onl
one competent  technical agencv  in
charge of the over-all space program to
accelerate the effort and cut decision
times.

Another way to '-‘.}:uULr:I the space cf-
fort, Havward said. 1s to accept a bwi-
vear budget cvele on rescarch and de-
velopment projects. This, he said, would
accelerate the decision making process
because, on a one-vear basis, f::»thn 11’:&-
for the next vear's huclc-L’f must be su'y-
mitted before it is men what has
been received for certain projects in
the current budget.

Match Russia

Adm. Havward also pruhch.d the
L. S. could match Russia in the ballistic
missile field within a vear if greater
ctfort 1s put in this arca. He said that,
while the U. S. mav be ahead of Russia
“across the |1||;T.1r:;I,h the country could
be 1n serious trouble if the Soviet Union
produces intercontinental ballistic mis-
siles in quantity before the U.S. docs

Nike Zeus Thrust

Wiashington—Thrust of 45,000 |b.
has been attained for periods of four and
one-half seconds during static tests of the
solid-propellant powerplant for the Nike-
Zens anti-missile missile system, accord-
ing to Maj. Gen, William W, Dick, Jr.,
director of special weapons in the Ofhce
of the Chief of Aimy Research and Devel-
opment. Gen. Dick told the House Com-
mittee on Science and Astronautics last
week that the thrust from the powerplant
manufactured by Grand Central Rocket
Co. wonld be sufhcient to laonch a
missile at the speeds necessary to inter-
cept an incoming ballistic nose cone.
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Discoverer Satellite Nears Initial Launching

Artist’s conception of Project Discoverer satellite research vehicle emphasizes the near north-south orbit it will take after firing from
Vandenberg AFB, Calif. Vehicle in orbit will be entire second stage, which includes the Bell Hustler liquid propellant engine (using JP-4
and red fuming nitric acid) and the payload. Spheres on tail are for helium and nitrogen; helium is used to pressurize fuel for the engine.
Initial experiments will be of general nature with data applicable to future space projects (AW Dec. 8, p. 31); first shot, scheduled before
the end of February, will be for guidance, engine and Pacific Missile Range checkout. Discoverer will make a relatively low altitude orbit;
high altitude orbit is not yet possible with the weight-to-thrust ratios established for the vehicle. Booster used to push the vehicle off the
launch pad will be a Douglas Thor intermediate range ballistic missile; weight of the orbiting vehicle will be about 1,300 1b. No cameras
will be carried in initial shot. Except for changes in pavload makeup, Discoverer is essentially the same as USAF's WS.117L Sentry recon-
p- 33). Advanced Rescarch Projects Agency hopes to boost payload to 10,000 Ib. this year, Previous at-
tempt to launch Discoverer was postponed when rocket, fired to clear a pump, malfunctioned. One result was leakage of nitric acid down
This booster may be replaced by another for the next shot, and damaged booster will be

naissance satellite (AW Nov, 24,

mto the Thor booster (AW Feb. 2, p. 23).

examined in detail to make sure acid did not etch the metal, cansing damage

and, at the same time, develops a good
defense against manned bombers.

Two Army special Weapons. ofhcers
also testifying at House Space Commat-
tee hearings last weck, renewed the
Lnn[’rmnrsy over air defense which con-
gressional probers are expected to pur-
sue further.

Maj. Gen. Dwight E. Beach, Army
an defense and special weapons direc-
tor, and Maj. Cen. William W. Dick,
Jr., director of special weapons, Office
of Chief of Army Research and Devel-
opment, said a program to produce the
Nike-Zeus anti-missile missile has been
turned down by the Defense Secretary
Neil H. McElrov.

They said they had recommended,
and been denied, $30 million for the
program in the current fiscal vear and
an additional $700 milhon in Fiscal
1960 for construction of facilities to
begin production of the Nike-Zeus.

Assistant Secretary of Defense W, .
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MeNeil later told a Joint Lnngruﬂmm]
Iiconomic Committee that no project
was being pushed harder than the Nike-
Zens program.  He said the program
has almost unlimited access to men and
money in the effort to develop pro-
:~h|::l_'-. for test firing.

MeNeil added, however, that the best

scientihe experts in the U.S. do not

|
‘Reorganize’

Washington—Rear Adm. ]. T. Hay-
ward, assistant chief of naval operations
for research and development, when
questioned last week by the House Space
Committee about the various reorganiza-
tions under way in the Defense Depart-
ment, replied:

“Well, there is a popular saving going
around in the Pentagon today—If you
can't cook it, kiss it or mimeograph it,
you reorganize it."”

I-_

fcel that the Nike-Zeus is far cnough
advanced to go imto production.
Ihck and Beach acknowledged that

a difference of opinion exists within the

Deftense Department as to whether the
Nike-Zeus 15 ready for production but
added that they are convinced that it
15 and that the system, when rl::ph:'i.::c]
will counter not r.mh the ballistic mis-
sile threat but also can grow to meet
the more sophisticated missiles of the
future,

Gen. Dick, in a prepared statement
read to the committee, said that during
the course of the program several major
technical  breakthronghs have been
achieved,

“For example,” he said, “the suc-
cessful implementation of a new tech-
mique in the radar field has made
possible for the first time to obtain
very large volume coverages on large
mmlhuq of very smu 11l targets at very
high data rates.
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Thompson Ramo Plans to Sever

Ties With STL, Doolittle Says

Washington—Flans are under wayv to
scver all business connections between
Space  Technology Laboratories and
Thompson Ramo Wooldndge, accord-
mg to James H. Doolittle, STL board
chairman,

Doolittle told the House Mlilitan
H]uﬂlmm Subcommmttee mveshg ltl1l"
missile management programs tl1.11 i
complete divorce of the orgamizations 1s
desirable but would depend upon sev-
Lril factors, including the government's

ittitude and the ]L;mi |1.-mhlum -
whul He added the two organizations
dlreadv are separate except for owner-
ship an compilation of annual reports.

Relationship between the two or-
canizations and the position of t-,“
m the management of the Air Force
hallistic numh' program came under -
tCnse que stioning by the subcommittec
which 1s fnmlnr_hnrf a review of the
neganization and management of U. 5.
miissile Programs.

Rep. Chet Holihield (D.-Calif.) sub-
committee chairman, said the purpose
of the review 1s to determine whether
the government is getting “the greatest
|':'||'-:h]-i‘.|]|_' return” on 1ts missile invest-
ments. Emphasis will be placed on
cxamination and evalnation of the basic
[JFEL rences between the Army “arsenal”
svstem and the Air Foree use of private
industry.

Simon  Ramo, Thompson Ramo
Wooldridge executive vice president,
defended the role of Ramo-Wooldridge
Corp. (recently merged with Thomp-
son Produets) in the Air Force program
but added he does not believe that the
approach used in bringing in a pnvate
management firm proy I{:|:.‘-. 1 universal
answer to  the difhcnlt 1"|1-r-i'-'i1.m of
cffectively mobilizing resources for all
milikars il['[]'—"l’l]l]ﬁ

Ramo pointed out that projects van
iry size, degree of f.nln|:rln1h degree of
reliance on new science and the amount
of experience possessed by government
and industry with the problems in-
volved. Since all of these factors have to
be taken into account each time a
project is organized, Ramo said that
netther mduw'rm‘i nor government
groups can afford to become l.'_I;HH|‘}]{.TL|'I.
fixed in their concepts as to how
the development of a weapon system 15
to be organized and directed.

He said flexibility in the .ijpnmh to
a new problem made possible the effec-
Hive organizational structure created by
the "nr Force for its ballistic missile
piogram approximately five vears ago.

Considerable criticism has been lev-
cled in the past by industry and con-
gressional |muhrn||:ur- at b;mt:_ Tech-
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nolog Laboratories,  whollv-owned,
autonomous subsidiary of the merged
|]|.|:1-|I1|]-'-.l:1-[l Famo "u"'n.un’tt]nc!w_ and its
unique role 1 the Air Inr::L ballistic
missile program as a techmical advisor
and systems enginecr.

Under its |1r:frnm] contract with the
Air Foree, Ramo W ooldndge was ex-
cluded from  participating—without
prior approval of the Assistant Air Force
Secretary for Materiel—in the produc-
tion of missiles or components. When
Ramo Wooldridge merged with Thomp
son Products and STL established, ths
exclusion was extended to the merged
firm of Thompson Ramo Wooldndge.

Doolittle, who became chairman of
STL on Jan. 1, praised the organization
as “a hne, sound company that s
unigue in its excellence and 15 sccom-
plishing a useful function.” He added
that he was convineed, even before join-
g the firm, that it was doing, and
would continue to perform, a valuable
service to the Air Foree and the nation.

Ramo told the subcommittee that
“it was clear that a crash program of
unprecedented size would be required
for development of ballishic missiles,”
to marshall the resources of industry,
government, and science on a broader
scale than had ever been previously at-
tempted in peacetime, We had to ex-
tend every phase of the technical art—
propulsion, electronics, materials and
structures—by Factors of 10 or maore,
simultancously and on a schedule half
aor less of the bime lh'll'.]”jn' allowed for
relatively: modest advances in military
1|.1|.'L'.;|_i]¢:||'| "11."|‘||;.'|'||!'1 I:‘L'[.'!l““]”‘!::rlfl..

“\We had to create major government

facilities, widespread geographically, and
start parallel c!u-.lupmu:t approaches
to be sure that every problem was solved
at the carliest possible moment. The
scientific state of the art, the militan
|_1[1‘1]:||L'1|1~. and the imdustnal E:l'l]:lhi]it:n.
all had to be merged, and the manage-
ment nrgmtmh:m had to be L]]'.II:I}'J]L nf
performing that merger if we were going
to move at twice the speed of the nor-
mal program.”

The work Space Technology Labo-
ratories is currently doing under con-
tract to the Air Foree was outlined to
the subcommittee by Lowms G, Dunn,
STL president. The categories are:

e “System engincering and technical
direchion of major weapon  svstems,
such as Atlas, Titan, Thor, and Min-
uteman, which are characterized by 2
high order of technical difhculty and a
ereat sense of schedule urgency.

e “Laboratory experimental work of an
advanced nature to obtain technical n-
formation needed i making system en-
pineering decisions, or to advance the
state of the art in missile and space
technology generally to provide the basis
for tuture svstems.

¢ “Development ot airborne and ground
tracking hardware for special space
flight experiments, such as the recent
lunar probe experiments carried out for
the Air Force and the National Aero-
nautics and Space Admimstration,

e “Technical staff assistance to the Aar
Force, including analvsis of potential
new ballistic missile and space svstems
and certain special tasks such as the
analysis of intelligence data and the
training of Air Force otheers.

e “Non-technical support to the Air
I'orce group locallv resident at the A
Force Ballistic Missile Division  and
STL in the form of plant mamtenance
services, heat, light, and power. publi-
cation services, . . .

USAF High Altitude Research Project

Los Angeles—Air Force Special Weapons Center, Kirtland AFB, N, M., announced
completion of a “scientific research project invalving the launching of hvestage solid
propellant rockets to investigate radiation at high altitudes.”

Although not identified, details of this high-altitude sounding rocket were fist
! reported by Aviation Week as Project Jason (AW July 7, p. 26).

The project took less than three months to finish, and actval Jason firings were
completed in September, 1958, Aviation Week has learned.

Sixteen successful launchings were made at three different sites—Cape Canaveral,
Fla., Wallops Island, Va., and Ramey AFB, Puerto Rico—according to the Special
Weapons Center which declared that the project was undertaken to further define
the corpuscular radiation levels in the outermost fringe of the atmosphere.

Basic research information gathered by the rockets is expected to be applicable
to many defense projects, including manned space travel.

Each rocket carried a 60-lb. package of battery-operated rmdiabion measuring
devices developed by Lockheed Missile Systems Division.

Average altitude reached was 550 mi,,
600 mi. Speed of each rocket’s final stage was between Mach 12 and 14.

Prime contractor for the project was Aerolab Development Co., Inc., Pasadena,

covering down-range distance of nearly

Calif., which supplied the high altitude sounding rockets, measuring 57 ft. long and
weighing 7,000 Ib., modified to convert hypersonic capability to altitude potential.

— o
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Quarles Sparks Nuclear Plane Debate

By Katherine Johnsen

Washington—Public hearings on the
status of the U.S. nuclear aircraft pro-
cram as opposed to Soviet progress in
this field will be held by the Joint Con-
gressional Atomic Encrgy Committee
within the near future—probably the
first week of March.

The sessions were scheduled follow-
ing an exchange of charges and counter
charges between the committee leader-
ship and Deputy Secretarv of Defense
Donald Quarles which culminated a
long-standing controversv over Quarles’
refusal to support a “flv earlv” sub-
sonic prototvpe of a nuclear aircraft.

Aviation WEEK reported in an ex-
clusive story last Dec. 1 (p. 26) that
the Soviet Union already has begun
imitial test flights of a nuclear-powered
bomber. More recentlv, Col. Leonard
Harmon (USAF, ret.), of General Elec-
tric’'s Aircraft Nuclear Propulsion De-
partment, said “‘there is everv reason
to believe the Russians are flving nu-
g%;lr_lmwcmd aircraft.” (AW Feb. 9, p.

Sen.  Clinton  Anderson (D.-N.
M.), chairman of the Joint Congres-
sional Atomic Energy Committee, has
charged that the U. S. will not have an
atomic-powered  aircraft  flving  until
sometime in the 1970s if the present
Administration plan continues in foree.
Defense Secretary Neil H. McElov
savs the U.S. should have a nuclear
plane in the air in approximately five
vears under present planning (AW Feb,
9, p. 28).

Within a two-dav period, there were
these developments:
® Sen. Anderson, Rep. Carl Durham
(D.-N. C.), vice chairman of the com-
mittee, and Rep. Melvin Price (D.-
M), chairman of the research and de-
velopment subcommittee, issued a state-
ment declaring that a series of closed-
door briehng sessions on the nuclear
plane program “left us gravelv con-
cerned.”  The legislators  challenged
the Administration to present “a forth-
right statement as to whether it intends
to sct a target date now for the success-
ful achievement of nuclear flight or

| ASW Competition

Washington—Navy selection of a new
anti-submarine aircraft probably will be
made within two weeks. Two proposals
‘ receiving major consideration are a modi- I

fication of the Canadair CL-28 Argus
and a new design by Boeing. Navy ASW
mission requirements include unrefueled
fHights of more than 24 hr., most of them
ot altitudes of less than 500 ft, I
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whether the taxpaver is going to he
asked to continue to foot the hill for
admimstrative indecision,”

® Ouarles countered with a press re-
lease defending the go-slow approach
which requires $150 million a vear sup-
port even though “the Soviets might
choose the more spectacular earlv flight
course. [f thev do so at this time by
building a planc of such low flight per-
formance as to be militarily uscless, we
can take some satisfaction in the fact
that thev will have wasted some of their
resources.”

Ouarles also questioned the congres-
sional committee’s tactics, declaring:
“At the end of a closed hearing in
which associates and 1 presented . . . .
the Administration’s program . . , . we
were handed a mimeographed ‘Imme-
diate  Release’ statement by three
members. . . " |

[n announcing plans for the public
sessions, Rep. Price said:

“If the Department of Defense feels
that committee criticism of the conduct
of the ANP program is unwarranted, [
think the best course for us to follow
is to lay the facts out on the table in
a public hearing and let the chips fall
where they mayv. For 10 long vears the
committee has been pressing the De-
fense Department and the Atomic En-
crgy Commission to get on with the
jub of developing a flving prototvpe of
a  nuclear-powered  aircraft and  has
urged time and again that difficult tech-
nical and administrative decisions be
made so that the program can move
forward vigorously.

“During this extended period the
committee has respected the desires of
the executive branch that our hearings
on the ANP project be held behind
closed doors because of the classified
nature of the technical information
presented.

“But if we are going to be charged
with ‘hitting below the belt’ and mis-
leading the public, I think it is high
time the American public be given fﬁc
opportunity to hear the true facts of
the situation and make their own judg-
ment as to who has been misleading
whom for the past decade.

“I believe the basic facts can now be
discussed without danger to the national
security, In fact, 1 think the national
security will be well served by public
discussion of the program which has
important implications for the national
sccurity and for world confidence in
Amenca’s scientific capabilities.”

The accelerated program supported
bv Anderson, Durham, and Price would
set a target date of mid-1962 for a
subsonic flying model. A reactor-engine
combination would be ground-tested in

mid-1960. Over the four-vear period,
the program would cost 5280 million
more than the present Administration

program, under which the ground vehe-

cle would be tested in mid-1961.
Following are points made in the
.’&I1dﬂﬁﬂu—l§urh-.llTl-FriEE statemont:
® “The program still has no firm set of
objectives looking toward the develop-
ment of a nuclear propelled aircraft.
® “No decision has been made regarding
actual nuclear flight and no target dates
have been set for such flight.
* “Recommendations of the project di-
rector as to funding levels required to
get the job done have been virtuallv
ignored. _
* “It is authoritatively estimated that
cuts in proposed funding levels for the
program 1n Fiscal 1960 will delay the
achievement of a ground test prototype
for an additional vear and will thereby
delay achievement of nuclear flight for
al least that period of time.
® “Administrative indecision at high
levels and interservice rivalries have
Elugu::r.l the program from the start and
ave rendered a great disservice to the
nation.
® “No less than seven advisory com-
mittees have been set up in the past
decade to review the program, inr:]ugljing
the so-called Killian Committee, and
vet the contractors in the field stll have
no clear iuidance as to where thev
stand or where the program is going.
® “The annual expenditure of 5150
million for the ANP program as a hold-
mg operation to avoid difficult technical
and administrative decisions which
must be made to lend clear-cut direc-
tion to the program is a completely in-
defensible use of the taxpavers’ money.
® “The Air Force and the Navy, after
due consideration by their expert mili-

Plato Canceled

Washington—Department of Defense
announced last week that the Plato
transportable, anti-ballistic missile system |
has not received any funds since the end
of Fiscal 1958, last June 30, and that no
further development is planned.

Originally an Army project to develop |
a ballistic missile defense for front-line
troops, Plato was transferred last vear to
Defense  Department’s Advanced Re-
search Projects Ageney. Sylvania Electric
Products, Inc. has been the prime con-
tractor on Plato. Some Defense Depart-
ment officials say that the present Plato
concept already has been outmoded by
new developments. The Army says that
Plato has made “a very substantial contri-

bution to the state-of-theart of hallistic |
missile defense.”
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tary advisers, have established firm re-
quirements for nuclear-propelled  air-
craft, The Air Force and AEC both
recommended an increase in their own
Fiscal 1960 budgets for the program to
back up these requirements, but have
been turned down.”

® “We believe it is essential to decide,
and decide now, on a program to
achieve early nuclear flight. Anv other
course, 1n our view, is dangerous to the
national security, wasteful of the tax-
pavers’ dollar and indefensible in the
cves of the American people.”

This was Quarles [EP]]:!":

“I'he basic issue is whether we should
concentrate, as our program does, on
the solution of the ll?]nd;lmenl'ﬂl prob-
lems involved in creating a nuclear
reactor of such compactness and efh-
ciency as to be useful in a propulsion
system for a military aircraft, or w‘?mﬂmr,
in addition to this necessarv basic
work, we should have a so-called early
flight program which would apply cur-
rent technology and admittedly be too
limited in operational characteristics to
fulfill a useful military mission.

“The present program was adopted
by the Administration after most care-
ful consideration of the fundamental
scientific and technical problems in-
volved. While there have been differ-
ences of opinion, most of the scientists
and engineers who have been called in
to review the program have advised that
it would be unwise to undertake the
carly flight program until more progress
had been made on the development of
a reactor that would meet the military
requirements.

“The present program gives high
priority support to two alternative at-
tacks on the fundamental propulsion
problems. Progress along these funda-
mental lines, while impressive, has en-
countered substantial obstacles. It has

been paced by science and technology
rather than by funding.

“The allegation in the ‘Immediate
Release” that *Administrative indecision
at high levels and interservice rivalries
have plagued the program from the
start’ is, so far as | know, without foun-
dation in fact. While the 10 or so
vears' history of this program has been
marked by changes in course as the
science and technology unfolded, timely
administrative decisions have been and
are being made. On best technical ad-
vice, they have been wisely made and in
the national interest. Contrary to alle-
gations, target dates for tests of ground
prototypes have been established and
were presented to the committee. Tar-
pet dates for nuclear flight will be estab-
lished as soon as there is a sound basis
for doing so.

“That ANP is a strong, high priority
program is evidenced by the decision of
the Administration to invest some $150
million a vear in it. The program as-
sumes that as soon as there is a valid
basis for passing from the present pro-
pulsion development phase to a weapon
system development phase, this will be
done.

“As regards the allegation that the
administration’s program is a ‘waste of
the taxpaver's monev,” there seems to
be no question on the part of the com-
mittee that the whole program proposed
by the Administration should be carried
out and that budgeted funds are prop-
erly applied to it. The ‘Immediate Re-
lease” advocates an early flight program
over and above the Administration’s pro-
gram involving additional expenditures
of the order of $50 million to $100 mil-
lion a year. The real question is not
whether the present program is a waste
of the taxpaver's money, but whether
the added early flight program would
involve such waste, . . ."”

Germans Sign F-104 Agreement

By David A. Anderton

Geneva—West  German  Defense
Ministry has finally bought 96 Lock-
heed F-104 Starhghters and has signed
agreements for construction of ﬂ%nut
200 more by the German aircraft in-
dustry.

Total price for 300 airplanes will be
$375 miﬁiun. The Germans say “the
Starhghters will suit our military re-
quirements until 1966.”

The decision climaxes almost two
vears of off-again, on-again German
negohiations with four countries, and
paper evaluations or flight tests of 13
cifferent airplanes.

The German Starfighter order is
broken down into six development air-
craft, which will probably be delivered
first and used for pilot qualification as
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well as modification and development
test Aving,

These will be followed bv 30 two-
seat trainers, basically an F-104B con-
hguration, but with what the Germans
say will be the “. . . latest 1961 equip-
ment.”

Iggeliw:ri::s are obviously scheduled for

Remainder of 60 Starfighters, pos-
sibly to bear an F-104D designation,
will have standard airframe-engine con-
figuration, but will differ in armament
and avionic gear from any of the USAF
Starfighters.

Negotiations for German production
of the Starhghter’'s General Electric
J79 turbojet engine are still proceeding.
Quantity to be ordered will depend on
German acceptance of necessity to order
the proper number of spare engines

and on the estimated lead time required
to get the J79 into license production.
I"inal total could be between 200 and
300 purchased engines.

Following the talks with Lockheed
and General Electric, the German De-
fense Ministry is expected to negotiate
with the Italian company, Fiat S. P. A.,
for purchase and production of the
G910 lightweight strike fighter., Ger-
man decision to buy 50 and build 150
of these aircraft was announced along
with the F-104 decision last November
(AW Nov. 10, p. 33).

All licenses are being negotiated be-
tween the Defense Ministry and the
original manufacturers directly, with the
German industry sitting on the side-
lines and waiting impatiently for its
chance to play. Licenses will be held
by the Defense Ministry and work on
the airplanes and engines will be por-
tioned out among the reborn aircraft
industry, presumably after discussions
with its leaders.

Now the industry faces its toughest
task since its amazing increase of unit
production during the heaviest bombing
of World War II: simultaneous pro-
duction of the Fiat G.91, the Lockheed
F-104 and the General Electric J79
turbojet.

Production of the two planes will
be the responsibility of three companies
in the south of Germany—Dornier
Wertke CmbH, Emst Heinkel Fah-
rzeugbau GmbH, and Messerschmitt
A. G.—following the government's basic
policy of locating fighter production in
the “Bavarian redoubt,” a philosophy
carried over from wartime planning and
conceptually obsolete today.

Task of building the J79 is ex-
l:f/a:l:cc] to go to Bayrische Motoren

erke (BMW) as prime contractor,
with the automotive industry sharing
in the component work.

So far the companies concerned have
been able to do only sketchy prelim-
inary planning, partly on faith, but
largely on the certain knowledge that
there was nobody else in Germany to
do the job anyway. Messerschmitt, for
example, has a new assembly area
under construction, scheduled for com-
pletion next vear, which will replace its
two separated assembly areas with one
single unit. Planners from the three
companies have been working on pre-
Iiminary layouts for factory floors and
attempting to estimate material require-
ments.

Current size of the entire German
aircraft industry is about 10,000 persons
in all grades of skills. This is approxi-
mately one-sixth the number of people
emploved by Lockheed alone, or about
the same size as Temco. Of this force,
less than half is available in the south-
ern companies, where individual em-
ployment is on the order of 1,000 total

per company.
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Space Technology

USAF D:aveloping Animal Space Capsules

By Craig Lewis

San Antonio—["amily of space cap-
sules to carry animals on biological re-
scarch flights is under development here
at the Air I'orce School of Aviation
Medicine.

Capsule work involves development
of animal enclosures and the medical
cquipment needed to mamtain and
test the animals. These biological cap-
sules are vanously designed to accom-
modite mice and primates, and they
are built to be plugged into launch

vehicle nose cones for use in such pro-

grams as Project Discoverer.

Units already developed 1include a
12-15 1b. payload capsule that carries
four mice and a 57 lb. payload Bio-
pac that carries a Rhesus lllﬂlﬂ:E}" weigh-
g four to six pounds. Scientists are
now developing a 100 Ib. pavlead umit
that can cither increase the variety of
measurements made on a small monkey
or carry a bigger subject, such as a
chimpanzee.

Smallest unit is a cvlinder that can
carry four mice. Electrocardiogram and
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XQ-2C Firebee Drone Makes Flight

Air Force's Ryan XOQ-2C Firebee made a 26-min. test flight at Holloman AFB, N. M., and
was recovered by parachute after attaining an altitude of 46,000 ft. Fairing on top of the
remote-controlled jet target drone contains fuel tank vents and encloses a groove which
comtains parachute risers of nylon webbing for shroud lines. Firebee tail cone contains twin
parichute for linding the drone in a horizontal attitude. The XO-2C is powered by a
Continental J69-T-29 turbojet (1,700 1b. thrust); the Q-ZA is powered by a Continental
Jo9-T-19B (1,060 1b. thrust). XO-2C's nose will house avionic gear (AW Nov. 17, p. 63).
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respiratory measurements can be taken,
but the mice cannot be tested in any
way to measure proficiency or other
factors.

Larger Bio-pac now ready for use
accommodates a monkey and has a
capability for simple psychomotor test-
ing of the type where the animal is
trained to pull a lever in response to
a signal light. Bio-pac also can telem-
cter data on heart and respiratory con-
dition, and it has a feeding mechanism

Rescarch 1s now being done in a
ground test chamber to determine the
physiological parameters of the chim-
panzee. This information will be used

i the design of the largest umt and
will dictate the size of the various
systems used to mamtain a hvable en-
vironment in the chimp capsule.

Couches used to hold the monkevs
in place are glass Aiber with a foam rub-
ber lining. They are a universal type
which can be adapted for any size pn-
mate, but each couch is specihcally
tatlored to the individual primate that
will use it. The animal is restrained in
the couch by a cloth jacket that covers
its open front but its hands are free
to perform tests and eat,

Capsule Equipment

The Bio-pac with the 100-b. pay-
load will accommodate a 26-2§5 lb.
chimpanzee and telemeter a few simple
biological measurements, or it will take
a much smaller monkey with the equip-
ment to measure a greater number of
physiological factors. A typical capsule
with a small monkey might include a
camera, microphone, psychomotor pro-
gramer  for  testing, oxvgen  sensor,
temperature sensor and other equip-
nient.

A timing system 15 needed in such
capsules to parcel out meals at planned
intervals, but ordinary timing devices
often fail during acceleration and zero
gravity conditions. Scientists here have
developed a system in which a spring-
loaded plunger presses on a block of
silicone-type matenal.

This material resists sudden plunger
motion, but it permits slow penetra-
tion. While the plunger is _*..]m'l.'E' work-
ing its way through the material at a
known rate, it activates a rachet mech-
amism which penodically presents a
compartment full of food to the animal.

Biological test packages and the ani-
mals in them are tailored for a specific
mission. When the massion profle s
known, an ammal is selected for the
job, and the test umt 1s tailored both to
the test subject and to the mission pro-
file. Primates have to be trained and
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used fairly quickly, since the four to six
pound Rhesus monkey is only 9-10
months old and will eventually grow as

large as 25 1b. and be too large for the
capsule. The same thing applies to
chimpanzees.

U.S.Navaid Gains 1ICAO Support

By James A. Fusca

Montreal, Can.—United States pro-
posal that its VOR/DME-T short dis-
tance navigation aid be adopted as an
international standard 1s gaining increas-
ing support at the special meeting here
of the International Civil Aviation Or-
ganization, called to settle competition
between the British Decca hvperbolic
svstem and the U. 5. point source navi-
gation system,

Both the British and the U. §. dele-
gations, however, are locked in a battle
of technical debates and political
mancuvers that will leave the outcome
undecided until a final vote 15 taken
among the 34 ICAO member states and
the three international organizations
attending. The meeting is expected to
continue for two more weeks.

As predicted by Aviarion WEEK
(Feb. 2, p. 34), significant support for
the U. S. proposal came from the In-
ternational Air Translpnrl; Assn. when
that organization declared itself in fa-
vor of the VOR/DME-T system.
(VOR is VHF ommirange; DME-T is
distance measuring equipment, Tacan.)

The additional support being given
the U. S. position has caused the British
to modify their proposal from favorin
Decca being used in conjunction wit
VOR but without DME-T. At present,
it appears that the British will fight the
adoption of DME-T vigorously for
political reasons during the early ses-
sions. The purpose of this will not be
to defeat adoption of DME-T, which
seems certain to be accepted, but to al-
low the British delegation to offer as a
compromise acceptance of DME-T as
an international standard if Decca also
will be accepted.

N-156 Finance Plan

Air Force and Northrop Corp. are |
about to negotiate financing of a develop-
ment program for the N-156F light-
weight counter-air fighter for sale to
NATO and SEATO air forces. Officials
expect that Air Force backing will stimu-
late sale of the aircraft which was de-
signed to meet the needs of allied coun-
tries and not to a USAF requirement.
They believe it will improve allied capa-
bility and minimize the military assist-
ance required. Northrop reports that 26
countries have shown an interest in the
N-156F. The company has been financ-
ing N-156F development in a program
parallel to that of USAF's T-38. First
flight is planned for mid-summer.
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If this 15 done, 1t will be aimed at
placing the U, 5.—already committed to
opposing the compromise of a dual
navaid standard—in the embarrassing
position of appearing arbitrary and un-
reasonable, The U. S., on the other
hand, is expected to attempt to counter
such a move by offering what it con-
siders to be valid technical objections
to the Decca svstem, which it believes
the British delegation will not be able
to dispute.

Two key delegations that may have
an effect on the final vote are France
and Germany. Both countries have
Decca chains in operation now, and
have expenience in operating Decca air-
bormme equipment. These countries are
not believed to favor the British posi-
tion but may go along with the proposal
of a dual DME-T and Decca standard.

News Digest

Strike threat by 8,100 Transport
Workers Union members emploved by
Pan Amencan World Airways followed
vote by the mechanics, flight service,
ground crew and clencal workers in-
volved. Legal cooling-off period ends
Mar, 2 and strike could follow. Me-
chanics” demands include a shorter work
week; airline has offered wage increase.
Showdown could be delaved by appoint-

ment of a presidential fact-finding
board.

Short Brothers & Harland has won
a Royal Air Force contract for produc-
tion of unspecified number of Mark 3
Britannic turboprop strategic freighter.
Aircraft retains same wing and systems
as Britannia, but has fuselage 17 ft., 6
in., in diameter; powerplants are four
Rolls-Royee Tyne engines.

James W. Austin, president of North-
cast Airlines, has been named general
manager, in addition to his present post,
with full charge of all operations, sales
and fiscal activitics. Directors also
elected David A. Stretch chairman of
the board, succeeding George E. Gard-
ner who will retain his directorship and
will become vice president of Atlas,
Northeast's majority stockholder.

Freidrich L. wvon Doblhoft, chief
engincer of McDonnell Aircraft’s Heli-
copter Division for almost 10 vears has
joined Vertol Aircraft Corp. as vice
president in charge of foreign sales and

will be stationed in Europe. Marvin
Marks will move into the chief helicop-
ter engineer post at McDonnell with
no major changes planned in the com-
pany’s rotary wing program. Von Dobl-
hoff was the principal engineer of first
pressure jet helicopter which was built
in Germany during World War II. He
was cmploved by the Air Force at
Wright-Patterson AFB, Ohio, from
1946 to 1950 before joining McDon-
nell where he was instrumental in the
hrm's work with hot-pressure jet rotors.

McDonnell Model 119 UCX utility
jet transport-trainer last week made its

first flight of 45 min. at McDonnell
Aircraft plant at St. Louis, Mo. Aircraft,

powered by four Westinghouse ]34

turbojet engines (AW Feb. 9, p. 32),
15 a4 candidate in the Air Force UCX
competition.

Fred A. Hamlin, 53, assistant to the
?uh]ishtrr of “The Pilot,” official pub-
ication of the Aircraft Owners and
Pilots Assn., died in Washington last
week after a short illness. Prior to join-
ing “The Pilot,” Hamlin had been
president of Lincoln Press and editor
and published of the former “Aero Di-
gest” magazine. He also had served as
director of public information for the
Civil Aeronautics Administration.

National Aeronautics and Space Ad-
ministration will close its liaison office
at  Wright-Patterson AFB, Davton,
Ohio, on about April 1. Because of
“the growing diversity of research proj-
ect details which the one-man office can
no longer adequately handle,” NASA
says that in the future it will rely pn-
marily upon visits of techmical special-
ists to Wright-Patterson and other
USAF  research centers. William J.
Underwood, project officer at Wright-
Patterson since 1948, has been ap-

pointed assistant to the chairman of the
Civilian-Military Liaison Committee,

Riddle Airlines expects to sign a hrm
contract this week for a new fleet of
Armstrong-Whitworth 650 turboprop
cargo carriers. Offcials of the all-cargo
carrier were completing a final cost and
specification studv of the new British
aircraft late last week.

First units of batterv-powered televi-
sion system, weighing only 9 1b. and ca-
pable of withstanding forces of being
rocketed into space, have been deliv-
ered to Armv Ballistic Missile Agency
by Lockheed Missiles and Space Divi-
sion, Sunnyvale, Calif. System has
1,000 mi. transmitting range and pic-
ture transmission quality comparable to
commercial TV cameras and transmit-
ting stations. Camera is 73 in. long
bv 2% in. in diameter, weighs 42 oz,
including lens.
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FAA Removes Electra Flight Restraints

Limitations imposed after New York crash lifted
as American, Eastern install standard altimeter.

By L. L. Doty

Washington—Operating restrictions imposed by the Federal Awiation
Agency on the Lockheed Electra 188 turboprop transport were removed last
week following reinstallation of the standard Kollsman altimeter on the air-
plane by American Airlines and Eastern Air Lines.

Five days after an American Airlines’ Electra crashed during an approach
to New York's LaGuardia Field on Feb. 3 (AW Feb. 9, p. 38), FAA limited
landings of the Electra to flight minimums of 1,000 ft. ceilings and one mile
visibility during daylight hours and two miles at night. Federal Aviation
Agency authorities have emphasized that the restriction had no relation to
findings thus far in the investigation of the American accident.

According to one FAA offhcial, the
restriction was “placed on the airplanc
because of the number of failure inci-
dents reported” on the new drum-type
altimeter with which the aircraft is
equipped. The new altimeter is manu-
factured by Kollsman and is also used
on the Boeing 707-120 sernies now op-
erated by Pan American and American.

Tendency of the altimeter needle to
“stick” prompted the FAA to place the
weather restrictions on the Electra. The
agency said it would lift these restric-
tions if the new type instruments were
replaced by the standard altimeter or
after an investigation and analysis of
the “operating difficulties encountered
with the new instrument” pointed to
ways of correcting the problem.

Original weather restrictions were
modified by the FAA to this degree:
Electras equipped with the drum-tvpe
altimeter could land at airports under
normal restrictions if the field were
equipped with precision approach radar
(PAR) and if the front course onlv of
the instrument landing system (ILS)
—that which includes the glide path—
were used. American conducts all its
Boeing turbojet operations under the
same but self-imposed hmitations.

On Tuesday, Federal Aviahon Agency
announced its decision to lift the re-
strictions if the altimeters were changed.
[Fastern Air Lines, which has a fleet of
15 Electras, began changing altimeters
Monday and was ready to resume nor-
mal service when the agency announce-
ment was made. American began mak-
ing the switch the same day and re-
turned to standard operating procedures
shortly thereafter.

Farly last weck, FAA considered
putting similar restrictions on the Boe-
mg turbojet since 1t also 15 equipped
with the drum-type altimeter. How-
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ever, no operating difficulties with the
instrument’s needle have been reported
to the agency in connection with the
Boeing flights. In addition, Kollsman
[nstrument Corp. officials demonstrated
to the FAA that the needles used on
Boeing altimeters are protected against
sticking through the use of a “vibrator”
installed with the instrument.

Both the new and old instruments
are precision diaphragm-actuated alt-
tude instruments with barometric scales.
Chicf difference lies in the presentation
of altitude information to the flight
crew.

The new mnstrument records altitude

IATA Deadlocked

Paris—Top offcials of world airlines re-
portedly remain deadlocked over the ques-
tion of a jet surcharge on North Atlantic
routes. In the middle of last week, after
three days of talks behind closed doors,
no agreement was in sight. However, |
some sources indicated that the Interna-
tional Air Transport Assn, Paris confer-
ence atmosphere is “more compromising”
than at the previous attempt last fall to
break the deadlock. Several other fare
questions are also involved in the cur
rent Paris talks, including cargo rates over
the North Atlantic. Some of these matters
were settled in principle last fall, when
IATA carriers met for four weeks at
Cannes, but no details are expected to
be announced until the jet surcharge issue
is settled.

IATA members must agree on a new
fare structure by April 1, when present
fares expire, or else rely on their indi-
vidual governments to settle the question
for them. Fear of this happening prob-
ably accounts for the reported concilia-
tory atmosphere in current talks.

data in hundreds of feet by a pointer
on the dial and in thousands of fect
on a rotating drum. The old nstru-
ment uses three pointers: one for hun-
dreds of feet, a second for thousands
of feet and a third for altitudes n ten
thousands of feet.

The new instrument was developed
as a result of studies made by Aero
Medical Laboratories at the instigation
of the Air Force. Purpose of redesign-
ing the old instrument, which is still
standard equipment on piston engine
transports, was to build an instrument
that would be easier to read because
of the need for fast and accurate eye-
reading at high speeds of jet aircraft,

However, the new drum-type altim-
cter has been the target of airline
pilots ever since it was introduced.
Pilots are charging that the mstrument
15 difficult to read and that the drum
gage can actually canse a misreading
of the altitude information.

Here is what the Air Line Pilots
Assn. has to sav in its evaluation report
of the Boeing 707: “The alimeter on
the flight panel, said to be the same on
all air carner contract orders, 15 un-
acceptable. It is easily misread and
misleading in its information display.
The airspeed that 1s said to become
standard presentation 15 also  1nade-
quate.”

In connection with approach pro-
cedures, ALPA, in its report on the
Boeing, said, “The cockpit duties dur-
ing ILS approaches requires undivided
attention, without interruption for other
than minor functions. Duties of the
captain and hrst ofhcer should under
no circumstances be diverted to other
than the approach itself.”

Although the FAA has taken full
cognizance of the protests against the
instrument design, the pilots’ stand is
not directly responsible for the restric-
tion on the altimeter. However, the
investigation and analysis of the altim-
cter may result in a change in design
after the needle malfunction is cor-
rected.

Eastern emphasized that its action
in changing the altimeter was in no
way an implication that blame for the
accident could be placed on the instru-
ment. It added that the modification
was the quickest way of getting the
Electras back into service without re-
strictions.

American said that the action “in
no way represents the conclusion as to
whether the present altimeter was in-
volved in the recent accident.”
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DRUM-POINTER altimeter (left) is a new presentation introduced on the Lockheed Electra
and the Boeing 707-120 and due to be production equipment in Douglas DC-85 and
Convair 880s. This altimeter could be misread in 1,000-ft. increments but is considered
easier to read than the three-handed altimeter (right) which could be misread by 10,000-ft.

Crash of Electra May Accelerate
Studies to Improve Pilot Display

By Richard Sweeney

Los Angeles—Inadequacies of pilot
displays, long known to exist and the
subject of much research and debate,
were foreefully brought out agamn fol-
lowing the crash of the Amencan Air-
lines" Lockheed Electra near New
York's LaGuardia Field.

[First result was a hasty “quick hx,”
but mdications last week were that per-
haps some real steps would be taken
to cure the trouble at the source.

In this crash, questions centered
around the drum-pointer altimeter, a
new presentation introduced on the
Electra, Boeing's 707-120 and due to be
production equipment in  Douglas
[DC-8s, and Convair 580s as well.

Two points about the altimeter were
questioned as a result of preliminary
crash investigation—had the altimeter
stuck or had the pilot misread the
gage?

Misreading

The drum pointer altimeter 15 st -

ject to misreading in 1,000-ft. ncre-

ments. [t is better in manv ways than
the old three-handed clock, which was
many times misread by 10,000 ft.

Reports of misreadings of this altime-
ter were given this Aviarion WEEK
pilot many times before the instrument
went into service, In his own flight
work with the instrument—in the Boe-
ing 707 and Lockheed Electra—he never
misrcad the altimeter, but there were
many cases in which a second r%lamu:c
was taken to double check readings—
most especially in the low altitude
regimes such as ILS approaches.

The fix which has been made, which
restored the Electras to normal opera-
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tion, consisted of the mstallation of the
old threc-handed altimeter as a third
altimeter in the cockpit.

Question of ambiguity in readings of
the drum-pointer umt have been raised
by test pilots, military pilots, evalua-
tion pilots and, after the instrument
went into service, airline pilots.

Mechanical performance of the in-
strument was faultless according to the
specification while this pilot was using
the mstrument.

Similarlv, mechanical performance
thronghout test programs on both the
707 and the Electra also was reported
as faultless.

Altimeter mav or may not have been
a primary cause of the crash—most
crashes are the result of manv hittle
things reacting cumulatively.

Regarding pilot displays, millions of
dollars have gone into research and
development, Wright Air Development
Center and Army-Navy Instrument Pro-
gram have been under wav for quite
some time, but there is a paucity of fly-
able hardware. Commercial companies
have worked on integrated displayvs and
each has come up with a different answer
substantiated by reams of pilot opinion,
psychological rescarch and even some
flight test data.

The commercial displays are going
into airplanes—707, DC-8, Electra and
880. All the units which make up
these displays, the attitude indicators,
lmrixnnt;lll situation  gages, airspeed
gages, albimeters, rate imstruments, even
the clocks, are extensions of ancient
hardware, updated but still a generation
behind the airplanes when all the gages
that make up a pilot’s panel are
counted in. Some, it is true, are farther
ahead than others.

Last week, this pilot was invited to
fly the Bulova altimeter. This gage
was given a fkar aernal evaluation in
mancuvers, accelerations, combinations
of accelerations, decelerations.  sinu-
soidal inputs, lateral accelerations. In-
strument  accuracy  remained intact
I.']lr-:rur:;h these, .

Clearly Readable

But the best point of this instrument
was that it at all times was clearly
readable, nonambiguous. It was ]mm}-
tvpe hardware in that such details as
black on white, lighting, are not com-
pletely hrmed. But its performance was
excellent in the essential area of read-
ability and nonambiguity.

Unit makes use of fixed index and
moving tape principle, and 1s an inher-
cnt part of the Wright Air Development
instrument panel concept.

[t reportedly costs more than current
altimeters,

Much time and monev has been
spent on pilot instruments. The re-
ports written up in techmecal papers
presented at various society meetings
do not vet seem to be available in the
form of production hardware for installa-
tion 1 todav’s turbine-powered air-
planes.

Eastern and Capital
Report 1958 Profits

New York—Eastern Air Lines and
Capital Airlines, both hit by strikes
last vear, have reported profits on 1938
cperations.

Eastern's net after taxes was about $7
million for the vear, down from $9,375 -
000 mm 1957. Unusually cold Florida
weather in carly 1958, which oceurred
during the normal peak trafhe penod,
was cited by Fastern in addition to the
holiday season strike as a major factor
in the reduced proht. The airline’s 1958
operating revenues totaled $246,228.-
000, down from 5262 477,000 in 1957;
operating expenses totaled $234,950.-
000, compared with 5251,798,000 in
1957.

Capital's 1958 net profit of $213,262
compared with a net 1957 loss of 53.-
210,355, Operating revenues were 595, -
520,182 last vear, up from 594,060,5857;
operating expenses totaled $92,461,993,
down from $94,015,517 in 1957.

880 Flight Testing
Ahead of Schedule

Los Angeles—Iirst phase of Convair's
flight test program on the 880 jet air-
liner has been completed nine davs
ahead of schedule, Don Germeraad,
chief engineering test pilot, was at the
controls on the seventh fight, a 2 hr. 2
min. hop made to test the jet aircraft’s
emergency fuel jettisoning svstem.
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North Central Mass-Schedules Traffic

By Robert H. Cook

Minneapolis—Fhilosophy behind the
ris¢ of North Central Airlines as a
lcader of the nation's 13 local-service
carriers centers about President Hal N.
Carr's preseription of mass production
fight schedules as a means of rejuvenat-
ing unproductive traffie areas.

Operating over a route system with
an average length of haul of onlvy 78
mi. and some as small as 28 mi., with
high-cost low capacity Douglas DC-3s,
the carrier has experienced a steady rise
of traffic in the past four yvears since
Carr assumed the presidency.

Last year, the airline boarded 777,-
140 passengers for a 145 increase over
1957, Emphasis on commuter type
flight schedules produced a 19% gain in
revenue miles Hown, totaling 11,260 -
865 for last year, and a 10% 1increase in
revenue passenger miles at 117,573,865,
Heavy gains also were recorded for ton
miles of mail, 302,131, up 14% over
1957, and air express ton miles, 406,
176, up 12% over the previous year.

At the same time, North Central's
performance factor of 98.2% remained
one of the highest in the industry. Carr
adds that the airline’s on-schedule ar-
rival record of 78.7% is “exceptional”
in view of the often severe weather con-
ditions prevailing over the carrier’s route
svstem.

Mass Scheduling

This year, North Central anticipates
that it will carry one million passengers
through utilization of its mass sched-
uling princi‘:}e. Scheduling on many
scgments will be expanded by the use
of five Convair 340s now being de-
hvered, and the airline 15 extending its
route system to 4,987 mi. by the addi-
tion of 17 new cities awarded in the
recent Seven States Area Case. Carr

Hal N. Carr
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FUSELAGE of North Central's Convair 340s will be painted heat-reflecting white, with the
airline’s name in hlue lettering. Headdress motif around cockpit will be red. Registra-
tion number, formerly carried on wing and tail surfaces, will be painted in 12-in. figures on
the fuselage just forward of the horizontal stabilizer.

said the airline will inaugurate service
to 11 of the new points in North
Dakota, South Dakota and Minnesota
on Mar. 1.

Carr explains his philosophv of mak-
ing the most use of the carrier’s fleet of
32 DC-3s, which have an average dailv
utilization rate of 7.3 hr., by saving that
“they don’t make monev on  the
ground.” '

Prime example of the thinking be-
hind mass scheduling is the carrier's
28-mi. Milwaukee-Chicago segment in
competition with Northwest and Amer-
ican Airlines. North Central provides
53 flights a dav in this market area and
claims 85% of the business,

When applied to less productive
points, the mass scheduling policy has
significantly  increased load factors.
North Central flights from Oshkosh,
Wis., formerly held to eight a day with
an average of three passengers per
flight, were increased to 15 a day re-
sulting in average pavloads per flight of
5.2 passengers.

Service at Duluth, Minn.. once held
to cight dailv Rights averaging six pas-
sengers per flight, was increased to 24
flights a day producing 7.3 passengers
per flight.

Carr says that, while the mass sched-
uling principle already has paid signifi-
cant dividends, its greatest vindication
may come in the vears ahead. He adds
that the need for more and better flight
service to smaller communities has been
intensified by decreasing rail service, de-
centralization of industry to rural cen-
ters and an attendant population
growth which should have the com-
bined effect of expanding North Cen-
tral's traffic potential.

Today, the airline has from 12 to
15,000 departures a month and fys
approximately one million plane miles
cach month as compared with 300,000
i 1953. While this tripling of volume
might be expected to increase mainte-
nance and operational problems, North
Central’s management has succeeded
in cutting expenses in nearly everv phase
of operation. Five vears ago, delavs
were averaging 60 a month as compared
with only 21 last month. Average svs-
tem load factor stood at 45.429% last
vear with 13  unscheduled engine
changes in 160,332 engine hours. Direct
operating costs per plane mile were 52
cents, flving operation costs 37,2 cents.

Higher Capacity

Use of the 44-passenger Convairs
will give the carrier better flight fre-
quency and hizher capacitv. First of
the new aircraft has been delivered with
the balance expected by late April,
Initially, the aircraft will be used on
high-density routes such as Duluth-
Chicago nonstop route which last vear
produced a 60% load factor. -

Carr points out that the DC-3 load
factor was severely limited on this route
by fuel load requirements. With its
longer range, the Convair will have all
seats available, and, assuming it retains
the same 60% load factor, Carr said
the new plane should increase traffic
by 36,000 passengers a vear between the
two cities.
~ Cost analysis studics on the Convair
indicate that North Central mav expect
direct operating costs per plane mile of
%4 cents. Direct seat mile costs should
be 2.1 cents as compared with 2.5 cents
for the industry average for DC-3 air-
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craft. Passenger load factor needed to
mect direct costs has been estimated at
29% as compared with 34% for average
DC-3 operations by local-service car-
riers.

Carr says he favors the Convair over
the Fairchild F-27 turboprop because
of the former’s higher seating capacity
which he savs may be increased i the
future.

However, he is considering the pos-
sibility  of converting the Convairs
to turboprops by utilizing Mapier Eland
or Allison kits.

Napiwer says its studies indicate a
conversion cost of 5400,000 per plane,
with the changeover estimated to in-
crease the aircraft’s carning power by
§350,000 per vear based upon an in-
creased block speed of 50 mph., 3,000

hr. utilization and a revenue rate
of six cents per seat mile,

Purchased from Continental Air
Lines at a cost of $2,340,000, including
spare parts, the new planes are radar
cquipped and pressurized and will be
htted with exhaust muffler kits designed
to reduce engine noise by 45%. Cost of
the planes was included 10 a 54,340,000
financing  program  completed  last
month by North Central.

The airline still hopes to acquire Lake
Central Aiarhines, although the plans
were tejected by the Civil Aeronautics
Board and the decision was upheld last
month by the U. 5. Court of Appeals
for the District of Columbia, Attorneys
for North Central have taken legal ac-
tion to carry the case to the U, §. Su-
I]T-E"II'IL‘ {:ﬂllf'l'.

Senate Airport Aid Bill Proposes
$100 Million in Annual Spending

Washington—The Senate by an over-
whelming 63 to 22 vote has passed
legislation authorizing 5100 million a
vear in federal amrport aid over the
next four vears.

The House Commerce Committee
started hearings on the measure last
week.

The Senate bill also provides a 565
million “emergency’” fund to get the
expansion program under way imme-
dhately.

The $465 million total is more than
a third of the total $1.29 billion that
Federal Aviation Agency estimates will
be required for airport fnancing over
the four wvear peniod—51.011 millien
for commercial airports and 5279 mil-
lion for general aviation projects. This
would leave a total $5825 million for
local financing,

The President vetoed legislation au-
thorizing 5500 milhon in federal air-
port aid=5100 millien a vear for hve
vears—after Congress  adjourned  last
vear (AW Sept. 15, p. 25).

The Admimstration’s program pro-
viding a total $200 millhon in federal
airport aid over the next four vears
and a complete withdrawal of tederal
assistance at the end of that time
found no support in the Senate (AW
Feb, 2, p. 45).

Before Senate passage of the $465
million measure, there were these
actions:
® As a minor concession to the Ad-
ministration, the Democratic leadership
reduced its program from five to four
vears and the awnthonzation by 5110
million, from %575 million, In addi-
tion to the $100 million for the ffth
vear, the emergency allocation was cut
from $75 million to 565 million.
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“During the next four vears, we will
be able to review what has been taking
place.” majonty leader Sen. Lyndon
Johnsom  (D.-Tex.) explained, “and
then determine whether we wish to
il'tf:IL':L'-.E.; the program or decrease
Mt ara

® An amendment by Sen. Andrew

Canadair 540 Makes First Flight

Schoeppel (R.-Kans.) to continue the
present program of 563 million in fed-
eral aid annually for the next four
vears—or a total $252 million author-
zation—was defeated 33 to 53.

¢ An amendment authorizing a total
5308 millhion federal mid over %ﬂur VEATS
offcred by Sen. Thurston Morton (R.-
Kyv.) was voted down, 37 to 45. This
provided 569.5 million a year, plus
an emergeney fund of 530 nullion.
Morton said he had been informed
by FAA Admimstrator Elwood P.
Quesada that his proposal authorized
“all that can be programed or obli-
gated” and that “there is a reasonable
chance™ it would not be vetoed by the
President.

® Motion by Sen. Norris Cotton (R.-
N. H.) to ban federal aid for construc-
tion of terminal buildings was defeated
23 to 53.

Under the Senate-approved measure,
75% of the $465 million, or $305 mil-
lion, would be allocated to the states
and territones under a formula based
on area and population. Allocations
of over 510 million would go to Cali-
formia, S17.3 million: Minoils, $10.9
million; Michigan, $10.5 million; New
York, 516.5 million; Pennsvlvania, 512
million: Texas, S19.6 million. A total
of S160 million would be allocated at
the discretion of the FAA Admims-

trator.

= - - .

Initial preproduction Canadair 540 turboprop transport makes its first flight at Montreal
base of Canadair Ltd, Aircraft will be operated by Roval Canadian Air Force Air Transport
Command (AW Feb. 2, p. 45); second preproduction 540, also for RCAF, is scheduled
to make its first Aight the first week in March, Third will be used by Canadair for
demonstration and other purposes.  First flight of 540, two weeks after rollout, lasted three
hours; takeoff run, at gross weight of 48,834 1b., was less than 2,000 ft. Airframe is a new
Convair 440 converted by Canadair for installation of Napier Eland turboprop engines.

Royal Canadian Air Force has ordered 10.
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TO CORPORATE OFFICERS AND CHIEF PILOTS:

Quality, a word toco often built up, is built into both
the Gulfstream and its Rolls—-Royce Dart engines.
This modern aircraft, with fail-safe construction, typifies
the reliability inherent in Grumman products for 29 ysars:
while the engines have already been proved by millions of hours
of airline operation. The achievements by these two leaders
in their respective fields assure you of quality and safety
in a true sense of the word.

- The new Grumman Gulfstream, the optimum in executive
transportation, features high air speed, pressurization and
short field characteristics designed specifically to
meet your corporate flying requirements.

Tt

Henry J. Schiebel
Sales Manager

Grumman Aircraft Engineering Corporation
Bethpage . Long Island - New York
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Grumman Gulfstream: 10-12 seat executive transport. Cruise: 350 mph.

Power: two Rolis-Royee Dart (R.Da,7/2), take-off rating 2105 ESHP. Range: 2,200 miles plus reserve.

Pressurized: 5,600 feet at 25,000, Operates from 4000 ft. FHRWAYS

and within existing and future Air Traffic Control.

DISTRIBUTED BY: Atlantic Aviation, Wilmington, Delaware; Southwest Airmotive,
Dallas; Pacific Airmotive, Los Angeles: Timmins Aviation, Montreal.

They have the experience and facilities to provide sales and service,

the best available communication and electronic equipment, and

interiors o your specifications. They will also make

arrangements for you to inspect the Gulfstream.

Initial Comet Operations Please BOAC

By Glenn Garrison

New York—British Overseas Airwavs
Corp. says it has experienced “virtually
trouble-free” operation of its de Havil-
land Comet 4 on the North Atlantic,
where daily New York-London service
was inaugurated Nov. 14,

Only one premature removal of a
Rolls-Royee Avon turbojet engine has
been necessary, occasioned by entry of
a seagull which shghtly damaged the
inlet guide vanes. No other untoward
mceidents have occurred with the Comet,
according to BOAC. Most delavs on the
transatlantic route have been due to
weather, and most of the eastbound
schedules have made it nonstop.

Durnng the first two months of serv-
ice, only five of 63 eastbound Hights
made stops, three at Gander and two at
Shannon. Several of the nonstop flights,
however, diverted to Prestwick, Gatwick
and Hearn because of London Airport
weather conditions. Flight times of the
nonstops that landed at London aver-
aged 6 hr. 55 min. from the beginning
of service through Jan. 15.

Time between overhauls of the Com-
et's engines 1s now around 1,000 hr.

BOAC flies the Comet 4 as a de luxe
and hrst class aircraft, and its load
factor in both directions from Nov. 19
through Jan, 17 averaged 52%. 'This
comparcs over-all with load factors
of 61% for the airline’s transatlantic
Bristol Britannias during the same per-
iod, and 59% for its Dounglas DC-7Cs.

The Comets, of course, are not true
transatlantic airplanes and will move
to other routes when BOAC gets its
big Boeing 707-420s and, later, its
Vickers VC-10s, Present aircraft seat
51 passengers, 31 in first class seats
and 20 in de luxe accommodations.
Configuration originally was 32 first and
16 de luxe, but BOAC added four de
luxe seats by reducing seat pitch from
56 in. to 47 in. First class scats are
pitched at 40 in. the additional seats
represent potential revenue of 513 mil-
hon a vear,

Actually only 49 seats are currently
sold on most of the Comet flights, with
three secats normally being held n
reserve for crew members in training,
With the deliverv of a Comet 4 sim-
ulator next month, most of these re-
serve seats can be released.

In terms of seat-mile operating costs,
BOAC says its Comets are showing a
12.5% advantage over Boeing Strato-
cruisers which previouslv handled the
“Monarch” frst class schedules.

On the New York end of the run,
the Comets perform a turnaround oper-
ation and normally never move more
than about 100 ft. from their gate
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position while waiting on the ground
between flights. After unloading, they
are towed off the gate to a nearby
hardstand parking area for servicing,

and towed back again at departure

time for loading. Only once has a
Comet had to go te the hangar at
Idlewild, that time for repair of a wing
fuel tank leak.

Tummaround time at Idlewild, accord-
ing to chief engineer Edward Steadman,
1s down to 11 man-hours, compared with
about 13 man-hours for the DC-7C.

Anti-Noise Restrictions

Port of New York Auathonty anti-
noise runway restrictions at the airport
have had no effect on the Comet's pay-
load or performance to date, although
they could cause a flight to be delaved
overnight. The Comet, with a full-load
gross takeoff weight of about 157,630
Ib.,, doesn't have the same runway
length problem as the Boemng 707-120.
But jet flights during nighttime hours
must use the preferred runway, and if
cross wind component ruled that run-
way out, the jet wouldn’t be able to
take off until morning, This hasn't
happened so far with the Comet's
9 p.m. departures.

Comet 4's fuel requirement for a
transatlantic eastbound nonstop is about
65,200 1b. on the average, BOAC savs.
On the route, 1t burns about 7,920 1b.
of kerosene an hour at an average true
airspeed of 410 kt,

In flight planning 1ts transatlantic
Comet, BOAC 15 able to use a dnft
climb procedure most of the time, ac-
cording to Andrew Murray, flight oper-

ations ofhcer at Idlewild. On some
occasions air traffic control limitations
or mihitary use of high-altitude airspace
have precluded this technique, which is
ideal for a jet. But generally the flights
are planned with a beginning cruise al-
titude of 33,000 ft. and about 39,000
ft. as the final altitude of the cruise.

A flight planning problem for BOAC
as a transatlantic jet operator has been
i getting sufhcient bimely and accurate
upper air wind and temperature data,
but the airline savs this situation has
been improving.

In handling its Comet on the ramp,
BOAC has established several precau-
tionary procedures against blast effects.
Captains must receive clearance from
ground personnel before starting the en-
gines, and they are regularly reminded
to get their Comets rolling as easily as
possible. The airline also carefully
guards against equipment being left on
the ramp behind the Comet’s engines.

Only special ground equipment at
[dlewild for the Comet isa 28 v.a.c, 112
v.d.c. power unit. The airplane’s engines
are started electrically, and can be
turned over by the aircraft’s batterv if
no external source is available. BOAC
has three of the power units at Idlewild,
one in a truck on the ramp and the
other two in the hangar. The two
Mercury  tugs used for handling
BOAC's other aircraft at the field are
suficiently powerful to haul the
Comet's weight.

Steadman savs he has expenenced
almost no bugs of any kind with the
Comets, whereas both the DC-7C and
Britannia are delayed by mechanical

BOAC de Havilland Comet 4 turns around at N. Y. International Airport atter transatlanhie
flight. Jet transport is towed from gate to nearby parking area between flights.
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AIR FREIGHTERCOACH, FROM "GO AHEAD" TO FIRST FLIGHT IN 28 MONTHS

THE Argosy ..BRINGS THE COST OF AIR FREIGHT DOWN TO EARTH
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AW ARGOSY
Takes the Air

HAWEER SIDDELEY BREAEKS PRODUCTION RECORDS WITH NEW

The Armstrong Whitworth Argosy is the
world’s first pressurised turboprop freighter-
coach. Never before in Britain has such a
large and complex aircraft made its first
flight so soon after the decision to go ahead
—only 28 months. This is further proof of
Hawker Siddeley’s unrivalled reputation in
the British aircraft industry, not only for
high quality craftsmanship, but ability to

meet and beat production schedules. The
Argosy ushers in a new era of ““flying with-
out frills". It offers 300 m.p.h. economical
air transport for freight and coach-class
passengers., With its capacity for 131 short
tons, full-width doors and quick-loading
system, it reduces turn-around time and
freight rates to a minimum. The Argosy can
bein service on the world’s air routes by 1960.

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD.

Baginton, Coventry, England f Member of Hawker SBiddeley Aviation Division

troubles, particularly of a systems nature.
BOAC has recently intensihed a cam-
paign to elimmate faults in the Britan-
nia which, according to the airline’s
house organ, “have given the medium
and long range Britannia a bad name
for punctuality.” Among the problems,
which have caused more than 500 modi-
fications by BOAC alone on cach of its
15 Britannia 102s and 90 modihcations
of cach of its 18 Britannia 312s, have
been fuel, electrical and hydraulic sys-
tems, BOAC said.

BOAC started 1its scheduled trans-
atlantic Comet service on Oct. 4., but
this was a more or less token once-a-
week schedule to win a first on the run
ahead of Pan Amernican World Airways,
[t was quickly interrupted by a strike at
London Airport and service was not
resumed until the daily operation. The
airline also flies a weekly Comet sched-
ule to Montreal.

The airline now has six Comet 4s.
Deliveries will be halted for a couple of
months while de Havilland supplies
Acrolineas Argentinas  with  half  its
order of six, and then resumed until
BOAC has received its full order of 19
somctune this vear.

Comet service to Tokvo, to tie in
with a new BOAC Pacific Britannia
service, will be inaugurated probably
late next month with some of the six-
plane jet fleet. The Far Eastern service
will involve four weekly Comet sched-
ules. South and Central African sernv-
ices with the jet are planned beginning
in mid-December, 1959, Australian serv-
ices in mid-November, 1959 and South
American services in mid-January, 1960.

I'irst of BOAC’s Boeing 707-420s 1s
expected to be delivered late this vear
and the remaining 14 in 1960. Comet
4s then will be phased off the North
Atlantic and onto the other routes.

The sole unscheduled engine change
in BOAC's transatlantic Comet opera-
tion, involving a seagull, followed a
normal crossing during  which the
captain was not aware that anything had
gone into the engine.

Performance of the engine appeared
normal, and the damage was discovered
on the ground.

Boeing Opens 707

Spare Parts Facility

New York—Boeing Airplane Co. has
opened a spare parts pool store at New
York International Airport for its 707
jet aircraft and ground starter turbine
customers. The New York facility is
linked by teletype with Boeing's parts
store at Renton, Wash., and mventory
control for both will be handled by
RAMAC computer at Renton.

A third store is scheduled to be
opened in Paris next summer to handle
“insurance’’ items for jet operators.
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The Same Old Story
The lack of visual aids continues to extract its toll from aviation, This
is doubly vexing to this author because of the amount of space devoted
by this column and elsewhere to airport lighting over the vears and because
:1'gnm! friend, American Airlines’ Capt. Al l?c“’itt. ]f.!.'itr]'ii}i I_if_u in the
first crash of a Lockheed Electra. On the evidence at this writing [ am
content to state that proper visual aids would have prevented this accident.
Ouite likely the cause of this accident, at some later date, will be ofhcially
described as “pilot error.”  Investigators historically have lacked the courage
to point out that this “error” lies not in the pilot but in the visual indica-
tions given to him. ‘

It is indeed ironic to note that some 11 vears ago the person most inter-
ested in obtaining better lighting for LaGuardia’s runways and who, in April
1948, test flew the then-new condenser discharge lights at LaGuardia Iicld
was Al DelWitt.

What can be said, that 65 more bodies do not sav, to emphasize the
need for lighting?  What can be done to shake the I'"::dm:eﬂ Aviation Agency
people into taking firm action? How can we tell “Pete” Ouesada that we
don’t need another research program, that we don’t need more drones in
the lamp department, that we do need a man of high ealiber, who under-
stands the operation of aircraft, to put a stop to the nonsense in the ficld
of visual aids. The cternal factors of incompetence and obstructiomsm are
rearing their heads in the FAA approach to airport lighting just as ‘they
alwavs did in the past at the CAA. There has never been an mtelligent
aviation ageney plan for visual aids, most likely becanse therc has never
been a properly qualified person in a position of authority to handle such an
assignment,

What Should Be Done

Such a program is simplicity itsclf. Every instrument runway should
include a Cutrell approach light system. At locations where the full 3,000
ft. is not possible, a shortened configuration should be used. If no a proach
lishts can be installed—and 1 can’t quite figure out where this might be—
then the standard threshold lighting should be enhanced with two condenser
discharge lights, onc at each corner of the runway. _ 1

Studies in human perception are not new. And many people have mvesti-
pated the visnal clues needed by the landing pilot.  The sum of this work
indicates that the human eve depends upon a rectangle for orientation.
That is, the pilot must not only have an indication of the horizon but also
a line at right angles to this to provide some p{:rﬁfcctn'c_, I'he rectangle
of a runway, for instance, furnishes the needed information. The extent
to which the sides of the runway converge toward the “vamishing point
gives the pilot his indication of height.

In todav's aircraft a pilot making an instrument approach has only scconds
to decipher the visual clues presented to im pnor to landing. If his first
glimpse of the ground presents an crroncous picture, he may take action
whir;]h will compound his error.  From that point on, the behavior of the
outside world will be incomprehensible to him. Nor do we need bad
weather for this.  Aircraft have crashed while circling Pacific 1slands under
starry skies. But pilots are still expected to operate without required human
visual information., .

It boils down to this. A “backside” approach such as Al De€Witt was
making means that vou place almost complete dependence upon some smiall
accordion bellows—the altimeter. Lacking visual aids there 1s no way to
confirm or deny its reading. Will “Pete” Quesada rise to the occasion and
find a suitable “strong man”" to clean up this visual aid situation? Or will we
continue to see the use of kamikaze tactics to obtain better facilities for our

“backside” awrports?
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VI RESETRON

An electronic first by Western Airlines/

fastest

reservation service
in airline history

Now —electronics fills your reservation request in just
seconds! Western Airlines has placed in operation its
new “Resetron.” an electronic brain that makes pos-
sible the fastest reservation service ever! Resetron
searches through thousands of seating possibilities to
find and reserve your seat—for tomorrow’s flight or
for six months ahead.

Western’s new service will save you time, by phone
or in person. Ask about any Western Airlines flight.
Your reservationist pushes a button, gets seat con-

| =

| S
WORLD'S FIRST SYSTEM-WIDE, fully automatic airlines
reservation service requires tons of electronic equipment.
This 1s part of the central brain at Western’s Los Angeles

headquarters. Cable connects it with every city on
Western's 9000 miles of air routes.

firmation immediately. Resetron also tells whether a
flight is on time, and, if delayed, the reason why. And
it’s dependable; it eliminates mixups and “oversolds:”

Resetron was developed jointly by Western Air-
lines and Teleregister Corporation. It’s the latest in a
long series of new services introduced by Western
Airlines. It’s ready for your use, right now. For your
next trip, choose a Western Champagne Flight, Hunt

Breakfast Flight, or DC-6B Aircoach—and see how
electronically fast your reservation is handled !

Western serves 13 states, Canada, and Mexico, including :

WESTERN
AIRLINES

SEATTLE-TACOMA
PORTLAND
SAN FRANCISCO/OAKLAND
LOS ANGELES
SAN DIEGO
PHOENIX
SALT LAKE
DENVER
MINNEAPOLIS-ST. PAUL
MEXICO CITY

SHORTLINES

» Airwork and Hunting Clan, British
operators, have applied for permis-
sion to slash fares for flights to British
overseas -territories. ‘The proposals are
almost identical to those submitted by
Eagle Aviation last December which
would create a new class of trafic. Brit-
ish Overseas Airways Corp. and British
European Airways have lodged objéc-
tions to Fagle’s application, charging
the fare cuts would interfere with their
tourist operations. Only holders of
British passports would benefit from
the new fares.

» Civil Aeronautics Board has found
present free baggage allowances for
scheduled airline operations to be fair
and reasonable. The Board initiated
an investigation of baggage allowances
and excess baggage cﬁrgts in April,
1956, and has now ordered the investi-
gation terminated.

» Continental Airlines registered a net
loss of $338,280 for the year ending
Dec. 31 as compared with a net profit
of $96,073 in 1957. The 1958 loss ap-
peared despite company records for all
types of trafhc—422,964,000 revenue
passenger miles, up 16.3% from 1957;
1,969,000 freight ton miles, up 26.1%;
1,207,000 mail ton miles, up 11.4%,
and 543,000 express ton miles, up
18.6% . Continental has signed an in-
terline agreement with Transcontinen-
tal, 5. A. to honor each other’s passen-
ger hickets and cargo wavbills. Loss
was attributed primanly to “higher
depreciation and interest charges re-
sulting from the companv's transition
to turbine powered aircraft.”

P Iberia Airlines of Spain will offer
three nonstop New York-Madnd fights
weekly and one New York-Lisbon-Ma-
drid flight weekly in its 1959 summer
schedules. Returning schedules will fol-
low the same pattern. All fights will
be in Lockheed 1049-G Constellations
in frst, tourist and economy classcs.

»Pan American World  Airways 15
scheduling twice daily Boeing 707 tur-
bojet fights to London, 11 jet fights
weekly to Paris and daily Hights con-
tinuing from Paris begimning Apnl 26.
In addition, four weekly flights to
Paris will be routed via Boston, making
that city the second U.S. international
jet gateway. PanAm will operate all its
707 services on a de luxe and econ-
omy basis and hArst class and economy
basis on piston-engined aircraft on the
summer schedules, eliminating tourist
class on transatlantic routes.
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» Watch for British to decide next month to go with development of a
supersonic jet transport.  Probable choice of the Supersonic Transport Air-
craft Committee, established three vears ago to study the project, will be a
Mach 2.5-3 canard, delta-wing configuration similar to that proposed by
Handley-Page. The committee, however, is reportedly sharply divided on
whether to stay with current alloys at a Mach limit of about Mach 1.8 or go
to the more radical aircraft.

» Expansion of airline sales programs to encompass marketing techniques I

will result in the introduction of a number of new traffic generating schemes
this year. One of the first to make its appearance will be a Capital Airlines
program designed to sell package vacation tours to emploves of large indus-
tries and companies on a wage deduction plan.

» Look for New York Airways to show renewed interest in the Fairev Roto-
dyne V I'OL transport. Under serious consideration 15 a proposed 63-passen-
ger model powered with Rolls-Rovee Tyne engines. Rotodyne is currently
fving a 45-passenger test vehicle equipped with Napier Eland engines.

P Federal Aviation Agency plans to remove all air traffic controller training
activities from active control towers and control centers by streamlining
training curricula and making full use of facilities at its Oklahoma City
training center.

» Nine members of the Arab Leaguce and the Sheikdom of Kuwait will mect
in Cairo next month to discuss formation of a Pan-Arab airthine with n:upih]l
raised en tir{*lj.' 'IJ:.' the Arab governments and imndividuals.

P Air I'rance will inaugurate Sud Caravelle turbojet transport service between
Paris and Rome and Athens and Istanbul on May 15. The carrier also
plans twice-weekly service from Paris to Moscow via Warsaw when authority
to make the intermediate stop is granted by the Polish government.

» Research and Development Bureau of the Federal Aviation Agency has
ordered a RW-300 Digital Control Computer with EEJE:L‘i:.‘II mput and out-
put equipment from Thompson Ramo Wooldndge tor use in developing
arrways control systems.

» British Overseas Airways Corp. is considering plans for a polar route from
London to the U. 8. midwest, via Frobisher and Winnipeg. Scandinavian
Air Lines System now has a Winnipeg stop for crew change and refueling,
but has been denied trafhic rights by Canadian government.

P [taly and Umted Arab Republic have reached a preliminary agreement
on their bilateral air transport pact. Way is now paved for Alitalia to
develop new routes to the Far East and for Misrair to expand in Europe
through the Italian gateway.

» New jet fuel jointly developed by the Texas Co. and Pratt & Whitney
Aircraft Division of United Aircraft Corp. shows promise of virtually elimi-
nating exhaust smoke on takeoff and increasing engine rmance, Com-
pared to present jet fuels, the new material is believed to have significantly
lower content dinuclear aromatic hydrocarbons and, therefore, airlines specu-
late that it will burn with a less luminous (bluer) and cooler lame. This could
enable the engine to burn more fuel, heat more air and produce more thrust
without becoming overheated. Fuel will be flight tested in about three weeks.

» Northeast Airlines has been taken off subsidy by the Civil Aeronautics
Board, effective Jan. 1. The Board issued the statement in Northeast's final
mail rate case in which the carrier was granted $4 million for the period
from Feb. 7, 1957 to Dec. 31, 1958.

» Polish LOT airline has opened its 13th air route, from Warsaw via Vienna
to Zurich on a twice-a-week basis until April 1, when a third weekly flight
will be added. Also in April, Hungary’s MALEV airline will start a route
from Budapest to Zurich, via Vienna.
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AMERICAN

the Jet Airline brings you

THE NEW JET-POWERED
ELECTRA FLAGSHIP

American made you a promise. A promise to bring you
Jet services that would fill all your important travel needs
in the Jet Age.

First, American introduced the great Boeing 707 Jet
Flagship for new comfort and magic time savings on
transcontinental flights. Now American begins its second
stage—to bring you the wonderful advantage of Jet Flight
on shorter trips in the Jet-Powered Lockheed Electra—
newest, fastest of all Jet-prop airliners.

Everyone loves the Electra Flagship. You'll de-
velop a special fondness for the Electra. Like all Jet-

powered planes, it is quieter, more restful than any
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vou've known before. Vibration, primary cause of travel
fatigue, is almost completely gone. With all its speed,
vou feel an unhurried serenity.

The Electra is big—and this bigness is used for your
comfort. Seats are extra-wide, extra-deep, with broad
arm rests and chairside table in between, A wide, wide
aisle leads to an intimate lounge.

A new kind of plane—a new kind of service, The
Electra gives you Jet speed of 400 miles per hour or

more. Because it takes off and lands quickly, it ean serve
any of Ameriecan’s cities. Yet it can fly across the country
without pause, so great is its range. The Electra Flagship

is an impressive performer in other ways. The full-size,
built-in loading ramp folds and unfolds in seconds. There’s
provision for carry-on luggage. Other baggage goes into
special containers which are loaded into the plane asa unit.

You can rely on American—its people and its

planes. The Electra Flagship, like the 707 Flagship, is a
solid symbol of American’s leadership in the Jet Age.
Equally important is the desire on the part of American’s
people to provide a service so pleasant, so much to your
liking, that Flagships will always be first choice for your
travels. For reservations, see yvour Travel Agent or
American Airlines.

Now in operation—Electra Flagship

Service between New York and Chicago: New York and
Detroit. Available soon in Boston, Washington, Buffalo,
Toronto, Dallas, Ft. Worth and many other cities.

Whenever you fly, rely on

AMERICAN
AIRLINES

THE JET AIRLINE
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SPACE TECHNOLOGY
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HIWI A Expenmtntﬂ] hngh pnw::r dens:'ty reactor will be: tmnspuﬂul h:twm:n the h:sl: arei .:md mmntr:nﬂnr:t building by rail. Remotely
controlled engine will be used after actual tests. Helium will be employed as propellant-coolant during first hot tests and will be exhausted
upward. Nozzle on this first test setup is not of the supersonic type and is intended to create proper back pressure.

By ]. S. Butz, Jr.

Washington—United States effort to
determine whether a nuclear rocket en-
gine is feasible under present knowl-
r:clgc will move significantly closer to a
dehnite answer this spring when initial
hot tests are be with Kiwi-A, the
first Laptrimu;uh%ruuactm apprmlching
the type needed in a flvable rocket.

Cold flow tests with Kiwi-A probably
will begin sometime i February al-
though thev were scheduled last Ffall,
]Z}clcm in the test schedule have been
largely connected with the construction
and 1mitial operation of the new test
facility for Project Rover, the nuclear
rocket program which is located at
Jackass Flats, Nev. (AW Oct. 13, p.
33). The reactor itself 15 ::ﬁﬁf:uti;ﬂ]\}‘
ready for the cold Aow tests.

Kiwi-A which has a high power den-
sitv -:*-:::-mpared with other reactors to-
dav, is a vital link in the Atomic Energy
Commission project, imitiated in 1955
to prove the feasibility of a fssion-
powered rocket. At that time Atomic
Fnergy Commission theoreticians con-
cluded that thev could not improve the
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case for the nuclear rocket any further
without substantial testing. Project
Rover was then formed with the back-
ing of the Department of Defense to
consolidate the rocket work then taking
E]:]EL at the Atomic Energy Commission

os Alamos and Livermore laboratories.
It was then planned that the feasibility
would be established by 1959 through
ground tests with more than one com-
plete nuclear rocket engine.

Date Moved Back

This 1959 feasibility date has been
moved back for two main reasons. First,
the AEC decided as the program pro-
gressed that 1t had been too optimistic
and when one laboratory group was
taken out of the rocket work to partici-
pate 1 weapon development the date
was considered to be extended by one
vear. Sccond, the earlv enthusiasm of
the Department of Defense also changed
after a study of the program in the
summer of 1956 by the Department's
Loper Committee. While the Loper
Committee recommended a prompt ef-
tort to demonstrate the feasibility of
such a reactor, Charles E. Wilson, then

Kiwi-A to Test Nuclear Rocket Feasibility

Sceretary of Defense, sent the report
on to the Atomic Energy Commission
with a covering ]Lttr.r contaiming the fol-
lowing statement, “At mv speafic re-
quest can the AEC continue on a mod-
crate scale to develop a reactor suitable
for nuclear propulsion of missiles, satel-
lites and the like.”

The feasimlity date on the present
Project Rover development schedule has
not hCLt'l released but judging from the
time required on the first schedule and
the low level of funding existing for the
project, teasibility will not be proven
conclusively for perhaps two vears after
the Kiwi-A hot tests begin. Full-power
tests on at least one other reactor with
i higher power density than Kiwi-A will
be required before feasibility of the nu-
clear rocket is established. According
to one of the schedules mentioned be-
fore Congress, this second reactor
would be ready for testing late in 1960.
Design work has begun on shill other
test reactors.

FFeasibilitv will not be considered to
have been proven until the detailed in-
formation 1s at hand to design and con-
struct a flvable engine. An understand-
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ing of the sense the Atomic Encrgv
Commission attaches to the term “feasi-

bility” as applied to the nuclear rocket
was given recently by Dr. Raemer E.
Schreiber, technical head of Project
Rover. He smd, “There 1s not much
::-ml' in such a development (Project
tover) unless it offers '-:nmt.thmg appre-
ciably more advanced in performance
than the really excellent rocket f.ng':ncs
that are propelling missiles today.”

Specific Impulse

Exact value of specific impulse for
the nuclear rocket that the Atomic
Energy Commission would consider
acceptable has not been made com-
pletely clear but 750 sec. has been men-
tioned by Schreiber as necessary to
build a single stage vehicle which can
escape from the earth carrving abont
15% of its takeoff weight as payload.

A single sta%qu nuclear-powered space
exploration vehicle has been discussed
l:ﬁ many authorities as the only way
out of today’s reliability problem. They
say that muitlsl:ngr: rockets with clus-
tered engines and the large number of
attendant controls and auxiliary svstems
will be too cxpensive to bring the
reliability level necessary for prolonged
space flight.

Money invested in Project Rover has
not been large by current standards and
it 15 in no way a crash program. This
fiscal year $15 million was allotted for
:}pr:ratmg the project and $12.5 milhon
assigned for construction of new facili-
tics. The Rover budget in Fiscal 1960
will be essentially the same unless
changes are made by Congress. Ex-
penditures during the project’'s first
vear or 50 were below the present level.

According to congressional testimony
by Project ofhcials, an mcrease in appro-
priations would probably not result in
any substantial shortening of the time
needed to prove feasibility. More
money could used however, to buy
insurance for the whole program by

SCHEMATIC drawing of a solid fuel type atomic rocket engine shows fissionable material

TEST complex for Project Rover at Jackass Flats, Nev., designated “400 area,” consists of
the three main areas shown above. Distance between each area is approximately two miles.
Test work as well as design on Project Rover is handled by the htﬂmlc Energy Commis-

sion’s Los Alamos Scientific Laboratory.

Installations in *“400 area” are large; the “MAD"

(Maintenance-Assembly and Disassembly) bldg. has 30,000 sq. ft. of floor space.

allowing more than one experimental
path to be followed. If a number of
the most likely looking heat exchanger
reactor designs could be pursued at
once it would greatly reduce the lost
time incurred in the event of complete
failure of the Kiwi-A approach.

Two principal directions are being

followed in Project Rover:
e Development of systems cmploving
heat exchangers which replace the com-
bustion chamber of the rocket engine.
e Study of systems which do not have
the structural and temperature limita-
tions of heat exchangers and make use
of a much larger percentage of the
available nuclear power.

Propulsion schemes in the second
category of work which have been men-
tioned include mixing gascous or pow-
dered fissionable fuel directly with the

RE ".E ECTOR

contained in a heat exchanger which replaces combustion chamber on chemical rockets.

Control problem is more complicated with the atomic rocket because flow rate, pressare and
exhaust temperature are interdependent and must be properly balanced; in liquid fuel

chemical rocket only pressure and flow rate need be regulated.
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propellant. The expense of exhausting
this costly fuel plus the radiation haz-
ards and many ﬂth{‘l‘ roblems are keep-
ing this work primarily in the theoreti-
cal stage. Ton and pl.lsnm propulsion
systems are included in this categorv.

Major hardware and testing effort in
Project Rover is devoted to the heat
exchanger tvpe reactors. To support
this work the project is also engaged
in general high temperature research,
development of nuclear fuels, studies
of heat transfer mechanisms, fuid dy-
namics and reactor controls.

Generally the ::Iulgn problems asso-
ciated with Kiwi-A and other high
power density rmr:tnrﬂ have been de-
scribed by Dr. Schreiber as more diffi-
cult than those connected with pre-
vious reactors. High power density 1s
needed so that the reactor weight can
be kept low and the total weight of
the rucLu t remains within reason.

Heat fluxes and thermal stress be-
come more serious as the power density
goes up. Control problems are also
more serious with the nuclear rocket
because there are three interdependent
variables which must be regulated,
rather than two in the chemical fuel
rocket. In the chemical engine, pressure
and flow rate control thrust. But in the
nuclear rocket it is dependent on tem-
perature as well,

The propellant is the coolant for thE
reactor as well as the medium for
ducing thrust. If the cold ]}ID]}lellt
flow is not closely coordinated with the
power level ot the reactor it is possible
to burn up the engine in a few seconds.
The reactor in the nuclear rocket must
be capable of starting very mpidly and
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in the popular Size 8 line

are now in production at Daystrom Transicoil.
The new size 8 Synchro Line includes high quality,
top performance transmitters, control transformers,
differentials, and repeaters. Frame size equal to BuOrd
Size B, Operation: 115V 400 cycles or 26V 400 cyeles.
Accuracies fo =5 are available. Corrosion resistant construc-
tion throughout. Conforms to MIL-E-5272-A.

Write for complete specifications. Be sure to
ask about our 24 Hour Service for rotating components.
Daystrom Transiceil, Division of Daystrom, Ine.,
Worcester, Montgomery County, Pa. Phone JUNO 4-2421.
In Canada: Daystrom, Ltd., 840 Caledonia Rd.,
Toronto 19, Ont. Foreign: Daystrom International
Div., 100 Empire St., Newark 12, N. J.

TROM TRANSICOIL oivision oF DAYSTROM, ING.
Representatives in Canada and Other Foreign Countries

changing power level quickly. Consid-
crable control automation will be re
quired to meet this starting and quick
power change I'L'L|l1iﬂ'|1|t.']'lt-.

[r. Schreiber, in discussing the prab-
lems of high power density reactors,
said, “All of these things look rathes
cifhcult and T would not pretend that
they are not. On the other hand, they
do not seem to be impossible,”

T'he short operating time of the
rocket reactor 1s about the one factor
that appears to make the design job
casiet than on other reactors. Dr.
schreiber discussed this and the radia-
tion  contamination problems before
Congress: “When the propellant quits
m the Aving device this thing will burn
itself up from self-heat. If it isn't com-
pletely consumed by that, when it hits
the atmosphere, it will act like a me-
teorite and disperse itself there. This
s true unless the device gets into space
which 15 an easv wayv of solving vou
problem. [f vou are talking about a
satellite or an earth mission, then it
15 true that vou will have this contami-
nation added to the atmosphere but
even for one of these larger devices . . .
vou are talking about never more than
hve kilotons of equivalent fissionable
vield which again 15 a trivial amount
compared with evervthing that goes on
m weapons testing.”

Site Contamination

Dr. Schreiber also talked about the
contamination problem around the
liunching site: “1 think it is perfectly
true that one will have to put this
(nuclear rocket) on a launching pad
which vou do not expect to use again
for several months, 1 think, however,
these can be located on centers that
are not more than half a mile apart,
but vou do have a problem of remote
firing and of having a local contamina-
tion at the time of launching.”

Design of Kiwi-A began with a series
of detailed experiments designed to pro-
vide more realistic quantitative data
than had been available during the
original theoretical studies. Neutronie
cxpeniments were performed to deter-
mine the proper distribution of fission-
able matenal in the fuel elements so
that a uniform temperature would be
maintained m the reactor under low
power conditions. Heat transfer effi-
ciency of the radiator-like reactor, its de-
tormation at high temperature, and the
strength of its fuel clements and con-
struction matenals under thermal loads
are very amportant factors 1n these
stucies.  Approximately 20  different
critical assembhes were tested before
the Kiwi-A configuration was made final,

These carly tests were all made at
relatively low power as was a test of
Kiwi-A itself to check its neutronic
behavior, A number of questions, how-
ever, cannot be answered unless the
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complete reactor 15 operated at higl
temperature.  The frst beneht whicl
will be derived from the hot, high-
power tuns with Kiwi-A at Jackass Flats
will be to determine the temperature
cocthoient  of I'L':lL"Ti".[tjl.'. Theoretical
and low power studies leave an uncer-
tainty about this figure over a consid-

crable portion of the operating range.
Another somewhat unknown L-|lI:II'I|‘;.t1.
15 the temperature gradient in the re-
actor which are a function of rate of
start up, length of run and variables
which cannot be properly represented
L'*,'{':.'p! lem].!_;]l ]li:-:;li power tests.

A good deal of information has

Sputnik Il Instrumentation

Sputuk T mass spectrometer tube with associated electronic unit (top), wonzation manom-
cter and d.c. ampliher (center), and nose magnetometer with electronic unmit (bottom) are
shown in greater detail than previous photographs (AW Dec. 15, p. 48). Magnetometer
measures terrestrinl magnetic field and magnetic interference vector in direction of earth’s

magnetic field.
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The completely transisterized Rw-30 airborne
digital computer has a volume of 4.19 cu. f1.
and welghs only 203 Ibs., including power supply

— -

Ramo-Wooldridge is responsible for advancéd
glectronic sub-systéms development for application
with both curréent and projected misalle programs

rrnp-:nt.}nl. infrared **search and track’ &guipment
i§ now being developed by Ramo-Wooldrigge
far applications in modern U.5. Milulary alrcraft

R-W is one of the major participanis working
with the Boeing Airplane Co. Systems Managément
CHfice on the U.5. Alr Force Dyna-Scar projecl

Neéw typa of radar data processing system
developed by R-W materially Increases (he
capabilities of ground defense radar
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RAMO-WOOLDRIDGE

While it is now a division of Thompson Ramo
Wooldridge Inc. instead of a separate corporation,
Ramo-Wooldridge remains an integrated organization
for research, development, and manufacture of elec-
tronic systems for military and commercial applica-
tions. R-W’s military work is covered by thirty-four
contracts with the Army, Navy, Air Force, and other
government and industrial organizations. These sup-
port a broad technical and—in some cases—manu-
facturing program in such varied fields as Electronic
Reconnaissance and Countermeasures; Microwave
Techniques; Infrared; Analog and Digital Computers;
Air Navigation and Traffic Control; Antisubmarine
Warfare; Electronic Language Translation; and ad-
vanced Radio and Wireline Communication.

In the commercial field, the well-known RW-300
industrial process control computer and associated
equipment—the basis of the expanding business that
The Thompson-Ramo-Wooldridge Products Company 1s
doing with process industries—was developed and is
manufactured by the Ramo-Wooldridge division.

Men, machines, and manufacturing know-how from

other TRW divisions will be added as needed to build
up the growing production strength of the Ramo-

Wooldridge division. In other ways, too, the availabil-
ity of the special skills and facilities of the rest of the
corporate family will broaden the services R-W can
offer to its customers. However, R-W’s major systems
work will continue to be done in an organizational
framework that brings the engineering and manufac-
turing groups into close-knit project teams in the divi-
sion’s own integrated development and manufacturing
facilitdes in both Los Angeles and Denver.

Ramo-Wooldridge is production-oriented in the
sense that its end objective is the manufacture and
sale of equipment. However, because of the highly
technical nature of its product lines, the R-W division
will continue to give unusual emphasis to maintaining
a high degree of professional scientific and engineering
competence.

third in a8 series

DIVISIONS OF THOMPSON RAMO WOOLDRIDGE INC.

The BW-300 duguul contral E-:-ml:-ul:tr h.:l! bread
applicaticng in automatic process conbral,
data reduction and test facility operation

Systems are being developed for the ground
processing and interpretlation of photographic and
ather data collected by aerial reconnaissance devices

fhe Military and Ramo-Wooldridge
are studying the use of sulomatic dala
processing techniques

In research laboralory studies at Ramo-Wooldridge,
gloctricallycharged particles are contained and
supported in 8 vacuum by an alternating electric field

,../ﬂ\_ Thompson Ramo Wooldridge Inc.

MAIN OFFICES
CLEVELAND 17, OHIO
LOS ANGELES 45, CALIFORNIA

already been developed in Project Rover
concerning high power density reactors
that has revised previous theory. Ac-
cording to Dr. Schreiber, the Kiwi-A
fuel 'l.'h]nmr_- was drastically ncreased
in going from the idealized form to
the inal design.

Such nformation developed during
this high power density work is ex-
pected to benefit all reactor technology
by supplyving data closer to the theo-
retical operating hmits of fission svs-
tems.

Coolant Gas

Farly heat transter test work in Proj-
cct Rover has been accomplished wath
a collection of used submarine batteries
capable of delivering 10 megawatts to
the busbar to heat sample portions of
a simulated reactor assembly throngh
which coolant gas was circulated at
known rates. It 15 indicative of the
success of this work that Dr., Schreiber
has smd, ™. . . 1f we are clever enough
about the heat transfer, the gas can be
ejected essentially at the tun]aul’rnm
of the fuel clement of the reactor,

Test facilities at Jackass Flats which
have been especially  constructed to
handle high power expeniment with
nuclear rockets gzre divided into three
main areas: the test cell, the control
bulding, and the maintenance-assembly
and disassembly building. These areas
are arranged 1noa  to m-:rlv with each
located about two miles frmn the others.
A railroad has been constructed be-
tween the maintenance building and
the test cell and a remotely controlled
cngine 15 available to transport the ex-
penmental reactor between the two
points. The remote controlled railroad
15 necessary because the radiation level
will make it impossible to approach
Kiwi-A and the reactors that follow 1t
after even moderate power tests. The
recactors will be taken to the mamnte-
nance building where thev are placed
m a heavily aluLIde chamber and are
adjusted and repaired through the use
of remote-control manipulators.

Shielded Building

Test instrumentation and other
cquipment necessary at the test cell are

placed within a shiclded building at
t]mt site, It is possible to enter this

butlding through a tunnel and service
the ;l]ap;tml‘uﬁ atter a test has been com-
pleted, but not while the reactor is
tl}ut'r:!tillg.

While radiation contamination 15
high in the immediate area around the
test cell and the maintenance building,
it 15 described by the Atomic ]11{.'1"-'"1.
Commission as a local problem. ]]1‘
Schreiber has said that if the reactor
were to melt or explode, the fissionable
fragments that might result would make
H trum] contribution to the radiation
level of the atmosphere. The total
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FOR RESISTANCE THERMOMETERS

AND THERMOCOUPLE THERMOMETERS

EACH SWITCH HAS “OFF" POSITION PLUS NUMBER OF POINTS LISTED.

Swilch Part Numbers

Thermoeouple *3 Wire Resistance-

Paints Siza Type Thermometer Type
2 a* 1152 J65R2
3 2 1153 J65R3
a ' o 1154 J65R4
5 " 1085 375R5
& 3" 1056 375R6
B 3’ 1058 J75RB
9 o 1059 J75RY
10 3" 10510 I75R10
12 34 10512 AT5R12
16 3" 10516 375R16
18 3" 10518 375R18
20 3" 10520 375R20
24 4" 2752482 3B5R24
28 a4 2752884 385R28
40 a" 3852C

"Resistance thermometer switches ore provided with a

safety resister on off pesition.

SPECIAL SWITCHES

No. 3786C2, Four "4 Point and OFF" thermocouple

switches combined in one 3" case.

No. 955, Single Pole, Four Point Instrument Switch

in 134" round case.

No. 4454, Six Pole, Double-throw In-
strument Switch in 214" round case,
one hole mounting, ¥-32 threaded
bushing.

DESIGNED FOR TEST WORK AS
WELL AS FOR PERMANENT IN-
STALLATIONS. LEWIS SELECTOR
SWITCHES ARE CONSTRUCTED
WITH STURDY CONTACTS OF
LOW RESISTANCE AND POSITIVE
DETENT. THESE SWITCHES ARE
SPLASHPROOF, DUSTPROOF AND
ARE BUILT TO GIVE YEARS OF

SERVICE.

4'" SIZE

2" SIZE

THE LEWIS ENGINEERING C€O.

NAUGATUCK, CONNECTICUT
Manufacturers of Complete Temperature Measuring Systems for Aircraf
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COMPLETE ELECTRONIC SYSTEMS IRESPONSIBILITY at the
massive MARTIN-DENVER “Titan”’] testing complex..

including pad safety monitoring §and close firing ﬂbSEl‘
vation (10” from engine blast) by CIDSEd circuit TV...has been a
Hallamore project from conception. Design, manufacture, installation
of telemetry (over 900 racks) and CCTV
equipment {,,_;’“ : s (32 Hallamore environmentally protected
systems), plus ,;-,g.f.@::._m.;. " ‘J§ horough indoctrination
of Martin are the func-
tions of this responsibility. The capabilities,
facilities, and products that assist — Martm in the
operation of one of the nation’s most significant missile installations can
be the answer to your systems requirements. Write Hallamore Elect;rnnics
Company, 8352 Brookhurst, Anahmm Callfnrn

o

a division of The Siegler Corporation.
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X\.AH 9079. ..

Space Vehicle Power
Source

Thermionic converter which produces elec-
tric power when excited by a radicactive
isotope, making it a possible power source
for space vehicle use, has been successfully
operated for eight days by General Electric
Co. Larger capacity device, capable of pro-
ducing 100 watts power for more than a
year, would weigh less than 25 Ib., General
Electric estimates. Unlike the recently an-
nounced SNAP IIT thermoelectric power
source (AW Jan, 26, p. 35), which gener-
ates electricity in the manner of a thermo-
couple, a thermionic converter boils elec
trons off a hot metal plate, similar to a
vacuum tube, which travel to a cooler plate,
producing current flow.

power of the Kiwi-A reactor 15 a small
fraction of a kiloton which 15 not
large in comparison with the power of
some of the nuclear weapons exploded
i the United States.

[irst tests with the Kiwi-A reactor
will be conducted wsing helium gas as
the propellant-coolant. Later tesis are
scheduled with hydrogen gas serving
this purpose. Judging from some of the
technical papers which have been de-
livered on the subject of nuclear rocket
test stands, it would appear that the
hvdrogen  tests would  require  somie
L]hrm:}n to the Jackass Flats site or
would have to take ‘E}]LI{_'L' at another
facility.

Fire Danger

A studv bv S. G. Runbold, L. H.
Tavlor and L. E. White of Acrojet-Gen-
cral Corp. hists the danger of explosion
and fire as the primary reason for a
more claborate test stand when using
hvdrogen propellant.  Hydrogen  that
has been expelled from the rocket tends
to form a combustible mixture with the
surrounding air. It 15 considered possi-
ble for the test engine to be subject to
the hazards of ﬂilmL or hot gas dunng
all or part of the test. Provisions would
therefore have to be made to dmllnn
this collection of gas or to duct it awa
and burn it at some place remote from
the operating rocket. If such provisions
have alreadv been made at the Jackass
Flats test arca they have not been
shown or discussed to date.
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Here is a man you should know

he'sa DELAVAN FUEL INJECTOR SPECIALIST

His name is Robert Ulrich, He's the Senior Project Engineer on Fuel Injector Develop-
ment with Delavan. He's been with Delavan ten vears, and has designed fuel injectors
which are now standard on many of the world’s most advanced jet aireraft and missiles.
Men like Bob Ulrich, concentrating their considerable talents to fuel injector develop-
ment, have made Delavan the world’s largest nozzle specialist. Theyvre the main
reasons leading turbo-jet, rocket and APU manufacturers rely on Delavan for fuel
injection problem solving,

If fluid metering and atomization are part of vour product, take advantage of Delavan’s
specialized experience and proven ability to deliver aireraft quality, Send specifications
to the address below for obligation-free recommendations,

DEL
/Z wcli tng @ﬂfﬁﬁ%

II|"|"1:nrl|::| s lorgest norzle specialist
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AUTOMATIC welding equipment developed by Chrysler is used to make longitudinal butt
weld, forming one of seven center section skins. Butt welds are X-rayed 10052,

gt W w -

JUPITER assembly line shows center section (left) which contains propellant tanks; aft
section (center) which contains instruments; and corrugated tail assembly (right),
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2024 ALUMINUM ALLOY
CORRUGATED PANELS
RIVETED CONSTRUCTION

RIVETED
CONNECTION

5086 ALUMINUM ALLOY
7 SECTIONS WITH

LONGITUDINAL & CIRCUM-
FERENTIAL WELDS

LONGERON
(ALUMINUM) STEEL THRUST

PAD MOUNTS

TAIL SECTION ——

JUPITER 15 broken into four main sechions:

How Chrysler

By Evert Clark

Detroit—Chrysler Corp. has produced
the Army ]upm.r mtermediate range
ballistic missile in what it calls a “rec-
ord mmimum lead time of three vears,”
and has given the missile a rehability
that the Armv sets at 92%.

This lead time included many months
when Jupiter shared an off-again, on-
agamn statos with the USAF-Douglas
Thor before both were finallv ordered
into production for Air Force deploy-
ment.

Time from the first order to produce
complete Jupiters until the successful
firing of the fArst Chrvsler-produced
missile last month was just over a vear,
although the company had been build-
ing major components for Armyv Ballis-
tic Missile Agency's use for several
months before the production order
came.

In spite of Chryvsler's long experience
with automotive and defense production
and 1ts background of Redstone mussile
production, Jupiter required not only
new production tooling and technigues,
but considerable development of both
machinery and methods.

Contrary to the widely held impres-
sion that Jupiter rescarch and develop-
ment was handled almost solelv by the
Army, with Chrysler coming in only
at the pmductmn stage, the company
has been in the Jupiter program from
its inception.

Although a number of Jupiters have

-
L, |

!
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Missiles are produced in “blocks,”

been completely assembled at ABMA
in Huntsville, Ala., the companv and
the agency worked very closely in
df_\tlnpmg the tL[]iIHLIElLH used there.

Because of the major role that Chrys-
ler engineers plaved in planning and
dudﬂpmg the Jupiter, it has i one
sense  been “production  engineered”
from the beginning.

But the knowledge gained in the
Redstone and Jupiter development pro-
grams gave Chrvsler a strong apprecia-
tion of the importance of constant
change.

John S. Sheldon, production manager
of Chrysler's Missile Division, savs that
integration of engineering, quality con-
trol and | manufacturing  personnel s
conducted on a daily basis, "and has
been developed to a hgher degree than
15 prevalent in other well-known -
dustrics.”

Chrysler has some firm ideas on the
contribution that its experience in auto-
motive production has made to missile
work.

Thomas IF. Morrow, group vice presi-
dent for defense and special produets,
savs that the same fundamentals of pro-
duction management carry over directly
—planning, scheduling, cost and quahty
control.

“Vast experience in efhaent pro-
cessing and tooling, integrated produc-
tion and assembly operations, cffective
procurcment and management of -
ventories also contribute substantially,”
Morrow smd.
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Jupiter 1s produced in the 2.1 milhon
sq. ft. Michigan Ordnance Missile Plant
m Sterling Township, 20 mi. northeast
of here, alongside the 200-mi. range
Redstone and the support vehicles for
both svstems.

Although there are no convevor-belt
assembly lines, assembly line methods
are used. A number of missiles of the
same  design and  bill of matenal are
programed under a “block svstem,” and
engineering changes are introduced by
block, to assurc adherence to certain

©C) AVIATION WEEK

and engineering changes are introduced by block to assure adherence to schedules.

Programs Production of Jupiter IRBM

schedules, cost control and rehability,

Jupiter structure 15 broken into four
main sections: tml assembly, center
section assembly, aft section assembly
and nose assembly.

Tal assemblv consists of an outer
skin of 2024 aluminum alloy panels
approximately 12 ft. long corrugated
for strength and stiffened by 10 alu-
minum Z- ring frames. two aluminum
longerons, aluminum compression struts
and an aluminum lateral panel. All
construction is riveted. ‘Thrust pad

CHRYSLER produces Jupiter (left) and Redstone missiles (right) on parmallel lines, using
only a part of the 2.1 million sq. ft. Michigan Ordnance Missile Plant outside Detroit.
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HOW MODERN POWERPLANT HELPS PROVIDE . . .

Most Payload Capacity,

Highest Performance Capability

GENERAL ELECTRIC T58's GIVE NEW VERTOL 107 GREATER CAPABILITY
THAN POSSIBLE WITH ANY OTHER AVAILABLE GAS TURBINE

The U.S. Army's recent announcement
that 1t had purchased a quantity of T358-
powered Vertol 107 (YHC-1) helicopters
was further evidence of the growing trend
to employ the General Electric T58 when
seeking the powerplant which provides
helicopters with highest performance
capability.

What makes the T58 so attractive?
Compared with other gas turbine engines
in its class, the twin-T58 powerplant
gives the YHC-1 at least . . .

189, MORE INSTALLED POWER—The
T358 i3 guaranteed to deliver 1050 shp.

79, LOWER SPECIFIC FUEL CONSUMP-
TION—The T58's SFC rate is guaran-
teed at a low 0.64 1b/hp-hr.

300 LBS. LESS ENGINE WEIGHT, PLUS
INSTALLATION WEIGHT SAVING—The
compact T58 weighs only 271 1bs,

These outstanding features of the T38
make 1t the engine with the highest
power-to-weight, lowest SFC of any
turboshaft flying today—the only gas

turbine now available which provides the
Vertol YHC-1 with:

OUTSTANDING RANGE AND PAYLOAD
—Light weight, high power, low SFC of
T58's give YHC-1 increased range, added
cargo- and passenger-carrying capability.

SUPERIOR HOT DAY AND HIGH ALTI-
TUDE PERFORMANCE—Twin T58's have
“reserve power” to operate at higher

than standard temperatures and altitudes
without offloading payload.

UNPARALLELED ONE-ENGINE-OUT CA-
PABILITY—Ewven with one engine inopera-
tive, YHC-1 will still be able to continue
missions with the power available from a
single T58.

In addition to these operating advan-
tages, T5B's are designed for fast and
easy maintenance, minimizing helicopter
“down-time.”! When T58-powered Vertol
YHC-1's are delivered, they'll give the
U.S. Army a full-time airborne mobility
never before possible with rotary-wing
transports.

For new brochure, “What Does Engine
Weight Mean in Dollars To Helicopter
Operators,’” write to General Electric Co.,
Section 233-19, Schenectady 5, N. Y.

SOME REASONS WHY THE T58 IS EASY TO MAINTAIN

-
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T58 js easily handled due to 1ts low weight, small size, and
unit ‘package design of gas generator and power tur-
bine assemblies. Major components can be disassembled
with standard tools and a minimum of special equipment.

- = o —— — o me= =

for changing compressor blades. Split combustor-casing
(right) facilitates combustion liner inspection and fuel
nozzle replacement. In the field, these operations can be
performed without removing engine from the helicopter.

Rugged 2-stage
gas generator turbine

Small-diameter
onnular combustor

Small, compact
axial-flow compressor

-----

' Mechanically
™, independent
. .. Advanced hydro- free-power
| “mechanical control turbine

b

General Electric T58's near 4 to 1 power-to-weight ratio, 0.64
SFC assure top helicopter performance. Modern aircraft gas
turbine design principles and development techniques incor-

Anti-iced
inlet struts

porated in the T58 result in proven ruggedness, reliability.
TS58 gas turbine state-of-the-art provides helicopter designer
and operator with a powerplant with “years ahead” ability.

Progress [s Our Most Important Product

GENERAL &3 ELECTRIC
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THIOKOL AT

ELKTON

MARYLAND

ROCKETS FOR SAFETY + ROCKETS FOR DEFENSE - ROCKETS FOR RESEARCH

On a 300 acre site in Maryland, Thiockol's
Elkton Division pursues advanced programs
of basic and applied rocket research, de-

velopment and production.

In current production are rockets for low
altitude cockpit ejection systems. One such
device — powered with a Thiokol rocket —
has been instrumental in saving life in two

emergencies.

Nucleus of Thiokol's rocket team was or-
ganized at Elkton in 1948. Recruit, solid
propellant rockets for “Operation Farside”
and Cajun, for upper atmosphere research,

are marked milestones in Elkton's progress.

Equipped with the most modern laboratory
production and testing facilities...the Elkton
Division is engaged in the development
advanced rocket motors of diversified size
and type, of high energy fuels—and their
adaptation to military and civilian use.

Scientists, Engineers: perhaps there’s o
place for you in Thickol's expanding
organization, Qur new projects present
challenging problems and a chance for
greater responsibility.

CHEMICAL CORPORATION

TRENTOMN, N. . ELKTON, MD. « HUNTSVILLE, ALA.
MARSHALL, TEXAS - MD55 POINT, MISS. - BRIGHAM CITY, UTAH
DENVILLE, N. J. - BRISTOL, PA.

NSRE D stered trademark of the Thiokol Chemical Corporation

faf. its liquid polymers, rocket propellants, plasticizers and other chemical products,

l-_._n:__'__l"_"-ll"1ﬂll :- ak S = = A, ‘ ‘

VERTICAL assembly fixture allows several riveters to attach cormugated pancls to Z-ring
frames to form the main part of the Jupiter tail assembly,

mounts to take the gimbaled Rocket-
dyne engine are made of steel, the only
steel used in the tail. Riveting is done
on a multilevel vertical assembly in the
deep pit area, allowing work on a
number of rings at one hime,

Center section, which forms integral
tankage for the liquid oxvgen and RP-]
fucl, consists of seven mechanically
milled skins of 5086 aluminum allov.
055 in. thick but milled to .040 in.
wherever possible to save weight, Skins
are rolled into two 180 deg. segments
from flat plates and butt welded to

Transition

Armv-Chrysler Redstone 200-mi. bal-
histic missile, on which carly work began
in 1950, is deploved in Europe and has
been fired 41 times since August of 1933,
All firings have been in the U. S, Three
were by Army troops, two of them under
ficld conditions and for less than full
ANge.

Most recent firing was conducted last
Jan, 19 at White Sands, N. M., by the
209th Artillery Group. The other two
were made last year by elements of the
40th Field Artillery Group, which as re-
cently as 25 months ago still had the
Army’s last mule pack company on its
rolls,
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form an open cvlinder on inert-gas auto-
matic welding machines developed by
Chrysler.

Both butt welds are X-raved 100%.

Z-rings and channel rings are then spot

welded to serve as structural members,
Fach “barrel” is then planed in a
double-cnd routing machine and each
end is routed simultancously with hoth
cdges parallel to close tolerances.

Number one skin, at the forward end
of the container section, takes the upper
bulkhead of the fuel tank, It also uses
aluminum stiffeners to carrv the load
of the aft sechion. Number three skin
takes 1its bottom bulkhead, and number
seven skin, closest to the rear, takes the
bottom bulkhead of the hgud oxvgen
tank. Bulkheads are fllet welded by a
scmi-automatic process. Bulkheads are
fabricated on separate welding fixtures
and consist of a  circumferentially
welded cone assembly and a stretch-
formed and welded knuckle assemblv.

All welds again are X-raved 100% .
Aluminum screen anti-sloshing baffles
are Allet welded.

When the “barrel” assemblies arc

completed, they are placed m a huge

circumferential welder and butt welded
hagul‘i]ur to form one large cyvlinder.
Optical ahgnment techmique s used
during this process, when tail and center

PUMP
PRIMERS

by
Arthur A. Nichols

“Why Gerotor Pumps For
Servo Control?”

Hvdraulic =ervo systems require a
smooth flow of control power between
sensing  elements and the hydraulie
syvstems that do the actual positioning.
This ealls for a positive-displacement
pump that does not quit at the low end
of the speed range,
The Gerotor pump is unigue among all
positive-displacement pumps designed
for servo-control applications because
of 1ts exceptionally high volumetrie
and mechanical efficiency.
High volumetrie efficiency 15 inherent
in the Gerotor design and pumping
eyele, (oee Fig. 1). The Gerotor has
only two moving parts — a ring gear
and a mating rotor having one less
tooth, This “miszing tooth” provides
the fluid-moving chamber, The differ-
ence in number of teeth also causes a
slow relative rotation between the two
rears. As both gears ro-
tateinthesamedirection
around a single shait, .
the chamber slowly
opens and fills as it
passes the intake port
. slowly closes and
empties ag it passes the
discharge port. Fluid-
tight eontinuous contact
of inner and outer teeth
provides high suction
positive pressure and
relatively pulseless flow,

High mechanical ef fi-
cieney maintained over

' a long service life re-

sults from design sim-
plicity which involves
just two moving parts
with slow relative rota-
tion, a single shaft and
closely maintained tol-
erances. Valveless con-
atruetion and dynami-
cally balanced parts
also eontribute to mini-
mum maintenance and
quiet operation.

Other applications 1n
the Gerotor pump’s 100
gpm and 1000 p=si1 range
include hydraulic mo-
tors, lube, scavenge and
booster service, elec-
tronic coolant pumping
in aireraft, puided mis-
siles and similar instal-
lations.

Technical information
plus complete custom
engineering and preci-
sion manufacturing fa-
cilities are available to
help wvou obtain the
right pump to meet your
performance and hous-
ing requirements. Your
inquiry 1s invited. FIG. 1

W. H. NICHOLS CO.

Woerd Ave.,, Waltham 54, Mass.
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longer arsenals in the archme sense of the
ment and, as rapidly as possible, pass on

s — lt l l dustry. There is no desire nor capability

I m u a n e O u S y ® to be a production system competing . Il

Brig. Gen. J. A. Barclay, commander of con va’ " con ve" SI 0"
tion line to the press. |
sembled by bearded scientists in obscure
in the great American industrial tradition,
major military  weapons.”"—B. ]J. Mel-

P : " m e
BU’LT TO MIL S ECS ¢ o . | Arsenal Evolution
B 4 Detroit=""0ur so-called arsenals are no
days of the Indian wars, when they were
B h M -t d used to store arms unktil they were to be
o n e rus 0 n I or reco r s used, but now they are engincering cen- )
ters . . . to design, engineer the develop- i r
L
100 countdown operations e Rttt gt i AT T,
| backbone of the arsenal system is in- !
with industry. . . . On Jupiter, Chrysler
has been in on this from its inception.”—
Army Ballistic Missile Agency, at open-
ing of Chrysler Corp.’s Jupiter produc-
“These Redstone and Jupiter missiles
are no ‘hand built’ scientific toys, as-
laboratories. They are American indus-
trial achievements, enginecred and built
with the full heritage of American anto-
motive know-how applied to America’s
drum, special assistant to the general
manager, Chrysler Missile Division.

section are joined, when the engime 15
added and when the aft-section, which
is the instrument compartment dircetly
hehind the nose cone, is connected.
Tail and center section are nveted
together in a fixture similar to the cr-
cumferential welder, and assume the |
name of container section, ]"luu]]ﬂyﬂ
walled, insulated alumimum  condmt |
is used to carry wiring through the IMPROVED PERFORMANCE
section from instrument sechon to en-
gine and each tank is ]Lji'url!r[]]hhitim{]}'
tested,. Dve penetrant added to the
water in L"ue;'hi tank 1s examined with EXTENDED SERVICE I—IFE
black light to discover H]nj.']h-;tl-:ﬁ. 1
Once the engine—wluch must  be
fitted with hundreds of components and EAS I ER AN D CH EAPER

subassemblies after it reaches the [.:]Hf.'r-.-

ler plant—is installed 1 the tainer
nif:'t]i:ullu ;1|11|:1 I:.:pt:f;:lth ”;!!]i_g:;_'tl]:,“nit h:;:— MAI NTENANCE

The ELAND conversion gives to operators

HIGHER PROFITS

Built to military specifications and performing to extremely rig- 10T Kb iy THE-poRen Motk
orous military requirements, the Brush Operations Monitor can prevent | Aft Section
aborts and destructs costing millions of dollars. Aft section, shaped like a large trun- GREATER SA FETY AND
For quick, accurate and immediately visible go and infi t1 L i Sl Mot e e APPEAL
g et 4114 NO-go 1nformation, thorium skirt section and an mstrument
100 operations are recorded simultaneously on a 500" moving chart only e ' ﬁg. compartment. The two are separated PASSENG ER
12" wide. You have an immediate picture of an entire situation with each - by a pressure bulkhead. Skirt is stiffencd

event shown in a time relationship to all other events. It is now being B eane B P;l: ..f;liiﬁ.i“ m]fﬁﬂ:ﬁ;; o il it S

used for major check-out of propulsion systems, electrical test racks, : Lr]i‘x]-i-i_lj]-.]1l|1i:nala-L:1L:IliI:1r: Tr::-nn'.r-:lf I:Ilei. ﬂL'allc?

fault isolation programmers and launch control vehicles. is added after IT?\'L"_i“E‘a is completed. ”A P’EB Ela n d i’m’bﬂ-pf’ﬂp
Brush is now in production on this Mil Operations Monitor and prompt I]'t“:}:::”iﬂzj “::“It[m: g:iin ]}ﬁ;::] rzliﬁf;i

delivery can be made to your requirements. Phone or wire Brush for gear is installed. NAPIER EHGIHES ING. suite 909, Dupont circle Builaing,

complete information ar icati ' After addi of the aft section and b _
P : and apphcatmn ASRIRLANCE, '\Lﬁ: I rllilif ti:i:?fﬂrﬂtr :L'E'TiiiTI the mis 1346 Connecticut Avenue, N.W., Washington 6, D.C. Telephone : NOrth 7-8300 to 7-8304
nose r cont : o

b r sile is placed in one of four checkout SUBRSIDIARY OF D, NAPIER & SON LIMITED, LONDON, ENGLAND

b —— . _'_,—I—'_.l'-_‘—l-l—:' - I.

- USh I I I ]}ijhili[PIl‘-, ._".'|'1|..':'l1-';..'”1:"| 2 b & L—IlL-{"],{L.'-IL.l. []'1.11- %_ A Member of The ENGLISH ELECTRIC Aviation 'ﬁrnup
INSTRUMENTS completely in a series of tests of mcereas- e CRCE43

DIVISION OF

3405 PERKINS AVENUE | CLEVITE | CLEVELAND 14, OHIO
CoOOPORATION
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TAC gets hottest
plane flying...F-104C

The world's speed record, 1404 mph; the world’s
altitude record, 91,243 feet; and seven time-to-
climb world records are all held by the Lock-
heed F-104 Starfichter.

The newest Starfighter models —the F-104C
day superiority fighter/bomber, and a two-
place tactical trainer, the F-104D —are now
flying for Tactical Air Command.

Scheduled to become an integral part of

LOCKHEED

Tactical Air Command takes de-
livery of its first F-104 Starfighter

TAC’s global air strikeforce, the F-104 Star-
fighter is armed with a 20 mm cannon that fires
at a rate of thousands of rounds-per-minute,
and Sidewinder missiles that fly right up the
tailpipes of enemy jets.

Like all Lockheed planes the F-104C has
built-in stamina that assures maximum utiliza-
tion and long life —to give the taxpayer and
the U.S. Air Force the most defense per dollar.

LOCKHEED AIRCRAFT CORPORATION, CALIFORNIA DIVISION
Burbank and Palmdale, California

ANTI-SUBMARINE PATROL PLANES « JET FIGHTERS « JET TRAINERS +» LUXURY AIRLINERS
AIRBORNE EARLY-WARNING AIRCRAFT » FPROP-JET TRANSFORTS

ing stages of complexitv. Because of the
frequency of Functional unit tests per-
tormed during unit and fnal assembly
operations, the purpose of the final
checkout is primarily to test the inte-
grated  systems.

First test is a check of continuity and
insulation resistaince of the missile cir-
cuitry.

This 15 followed by hvdraulic and
pncumatic system tests, response tests,
clectrical functional tests and polarity
tests of components such as the enging,
spin motors, ctc,

It the missile carries instrumentation,
a complete calibration run is made with
i simulated telemetry ground station.

Simulated Flight Test

Chmax of the test sequence is 1
simulated fight test of the complete
missile system from countdown through
umpact,

“During the preparatory ‘prefiring’
countdown and the actual “hring,” every
possible hring and Hight condition s
duplicated,” according to ]. D. Clifford,
Chrysler’s project manager for the Ju-
piter.

“This assures an extremelv high de-
gree of reliabilitv. The missile as it is
shipped from the plant 15 a completely
checked-out unit that can be erected

and fred without further functional

tests.”

Major Subcontractors

Major subcontractors for the Jupiter
arc North American Aviation Ine.'s
Rocketdvne Division for the 165,000
Ib. thrust engine, Ford Instrument Divi-
ston of Sperrv-Rand Corp. for the guid-
ance, Goodvear Aircraft Corp. for the
nose cone, and Rkevnolds Metals Corp.
for most of the aluminum used in the
tankage, tail and aft scetions.

Chrysler has a total of 2,409 sub-
contractors for the Redstone and Ju-
piter svstems, with 1,438 of them in
the midwest and 1,005 of them
Michigan.

New York runs second with 230 and
California next with 199, Some 70%
of Redstone and Jupiter components are
interchangeable.

Avion to Produce
Titan Radar Beacons

Radar beacons for the nose cone of
the Titan intercontinental ballistic mis-
sile will be produced by Avion Division
of ACF Industrics, Paramus, N. ].

Contracts for the radar beacons, to-
taling $200,000, were let by Aveo MNMan-
ufacturing Co., the Titan nose cone
f.'uu!r.li.'ru;‘_

Beacons will be used to facihitate
radar tracking of the re-entry vehicle
during test finngs.

AVIATION WEEK, February 14, 1959

'MIGRO-BERRING
ABSTRACTS

by A, M. DANIELS, President

New Hampshire Ball Bearings, Ine.

WHY CLASS ABEC 7 BEARINGS?

Im;_:lrnvlen' Running Quality in eritical ap-
plications is the reason why the An-
nular Bearing Engineers Committee
of the Anti-Friection Bearing Manu-
tacturers Association, Ime., has estab-
lished Class 7 as the highest United
states standard for manufacturing
toleranees of miniature ball bearings.
Oviginally available only on order . . .
and at premium prices because of se-
lection from ABEC 5 production runs
.« « ABEC 7 bearings are now offered
by New Hampshire Ball Bearings,
Ine., as its minimum standard . . .
at no extra charge,

An item-by-item comparison of
ABEC 5 and ABEC 7 standards
clearly shows how closer tolerances
improve running quality.

(COMPARATIVE CHART)

RIRG | MEASUREMENT TOLERANCES

ABEC 5 ABEC 7
Both | 1.]| Radial Runout (T1R) Max.| .0002" J0Q ] e

inner | 2.] Side Runout with Bora Joooa* oo~

Oular | 3. 0.0, Runout with Side o003~ L0015~
Both |4.| Parallglism of Sides D002~ 2001~
Inner | §,| Groove Parallalism 002" Jooo1-
. with Sides

Outer | 6. Groove Parallelism L0003" D002

| with Sdes

inner | 7.| Bore {1.D.) +.00000™~| -+ .00000"

, =002~ | —.00015"
Outer | 8.] 0.0, == 0000 "] == Q0000
—. op02* | —.00015" |

goth | 5] Width {Individual Rings) | + .D00" . 000"

- 005" | —.0017*]

*ABEC 7 aliows 0002 radisl runout for ouler
ring. We hald i to ,0001".

**ABEC 7 allows — 005",

Radial Runout . . . the sum of a ring's
out-of-roundness and eccentricity . . .
15 funetionally important. In ervitical
high-speed applications, it affects bal-
ance and true running. In precise gear
trains, it affects backlash and some-
times angular velocity ratio. In elosely
designed synchros and similar eleec-
trical equipment, it affects air gap
control. Sinee most bearings operate
with inner ring rotation, you'll notice
that ABEC 7 cuts the ABEC 5 allow-
ance in half . . . from .0002" max. to
L0017, For the outer ring ABEC 7
makes no change from Class 5's .0002"
max, However, modern race grinders
work to a nominal zero runout and
00017 max. may usually be expected.
Qur inspection tolerance, therefore, is
00017, This gives outer-ring rotation
applications the same advantages as
for inner-ring rotation.

Perpendicularity of raceway planes to
axis of rotation is a highly desirable
feature. Its probahility is determined
by the interrelationship of Side Run-
out with Bore (Inner Ring), 0. D,
Runout with Sides (Outer Ring),
parallelism of sides and proove par-

allelism with sides of both rings, when
bearings are properly mounted and
seated. If raceway planes are not
perpendicular to the axis of rotation,
stresses and torque peaks will be de-
veloped within the bearing because
of this misalignment unless radial
clearance and enlarged raceway cur-
vature are sufficient to compensate,
This effect may be observed in clamped,
preloaded duplex bearings by shifting
the relative position of the rings, re-
clamping and feel-testing.

Notice that the five perpendiculari-
ty features (2 through 6 in the chart)
have much lower allowances in ABEC
7 than in ABEC 5. These differences
In angular inaceuracy mean much in
running gquality as bearings become
smaller. For example, non-parallelism
of .0002" ona %" 0.D, (R 2 bearing)
represents an angular error of about
2 minutes. But, on a 3/16 0.D. (R 1
bearing), the same allowance means
4 minutes of angular error. That's
why ABEC 7 reduces allowances by
one half or more. The importance of
minimizing angular error is also re-
flected in the AFBMA tables of allow-
ances, which are generally reduced
within each class as size of bearing
15 reduced.

Envelope Tolerances (7, 8, and 9 in the
chart) make little or no difference in
running  quality. The only ABEC
change is from bore tolerance of plus
0, minug 0002 in Class 5 to minus
L0015 in Class 7, This permits mount-
ing bearings to a narrower spread of
fits, Although ABEC 7 allows the
same O.D), and width tolerances as for
ABEC 5, we have redueced 0., tol-
erance to plus zero, minus .00015"
and, together with other manufae-
turers of instrument bearings, have
reduced width tolerance to minus .001.
The latter minimizes wvariation in
axial spacing of assemblies.

Other Facters that affect running quality
of bearings are not covered by ABEC
standards. They ineclude: truth of
raceway geometry, surface finishes,
retainer design and finish, radial and
axial play and some ball qualities.
These are discussed in our design
handbook.

DESIGN HANDBOOK
OFFERED FREE

You'll find this up-to-
the-minute, authorita-
tive T0-plus-page pub-
lication a great help
Iin designing instru-
ments or small electro-
mechanical assemblies,
Write to New Hamp-
shire Ball Bearings,
Ine., Peterborough 1,

N. H

Micro Bearings §

NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE
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Johns-Manville announces new MIN=KLAD |nsulation!

This one new product
answers 4 basic thermal

and mechanical requirements
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high heat capacity
plus erosion resistance

high strength

L
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r=—=—=—=— Asbeslos-reinforced plostic

r=- Min-K insulation

1
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New Min-klad insulation is engineered and molded to your design requirements.

Combines the capabilities of asbestos-reinforced plastic
with the dramatically low conductivity of Hlﬂ@insulnﬁnn!

New Min-Klad insulation may well be
the most significant advance ever made
in missile and rocket insulation.

Developed by Johns-Manville re-
search scientists, Min-Klad is the only
product of its kind, a permanent lami-
nation of the missile industry’s two most
effective high-temperature materials;
1) reinforced plastic and 2) J-M's
recently developed Min-K insulation.

Does more than plastic alone

Min-Klad gives the missile designer all
the advantages of high-temperature
plastic: Strength, toughness, rigidity!
Erosion resistance! High heat capac-
ity! Yet Min-Klad does more.

It also insulates . . . and with dra-
matic effectiveness! Its insulating ele-
ment is J-M’s Min-K, an insulation with
thermal conductivity that is lower than
any other known insulation. Actually

&4

lower than the molecular conductivity
of still air. And this conductivity
(already less than half that of the best
fibrous insulations) drops still further
with altitude. At 10 miles, for example,
it is decreased by as much as 40%, with
further decreases at greater altitudes.

Wide range of applications

Min-Klad offers the missile and rocket
designer a rich choice of heat-control
possibilities. It may be used for a part
that must insulate, yet have the struc-
tural advantages of plastic. Where re-
quirements call for a scuff- and erosion-
resistant insulating surface...or for a
good adhesive bond between Min-K
insulation and other surfaces. Or, it
may be used to control high transient

temperatures! For high heat capacity
of ashestos-reinforced plastic combined
with the low conductivity and heat ca-
pacity of Min-K result in a product that
provides minimum heat transfer under
transient conditions.

Min-Klad is now being tested for ap-
proximately two dozen missile and
rocket designs. Why not investigate this
new material for your present thermal
requirements? Upon request, we'll be
pleased to send you a sample of the
material along with detailed technical
information. Write Johns-Manville,
Box 14, New York 16, New York. (Ask,
too, tor information on Min-K insula-
tion and the new aviation insulation

brochure IN-185A.) In Canada: Port
Credit, Ontario.

JoHNS-MaNvILLE I}

North American X-15 research plane is mated to wing of Boeing B-52 jet bomber in preparation for first flight at Edwards AFB.

Wing Pylon Secures X-15 Research Plane to B-52

Hydraulic hoists position X-15 in the B-52's right wing pylon (left). Hand cranks slung from wing (right) are used for final pﬂ:ﬁiﬂﬂﬂil‘lg.
Wings are covered with protective canvas. The X-15 received exhaustive resonance tests after the installation was made (AW Feb. 2,

p. 28) to determine compatability between the two aircraft. Fuselage fairings house propellant and control lines.

AVIATION WEEK, February 16, 1959
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new
definition for
re-li'a-hil'i-ty

LEACH electronic relays

Leach adds new meaning to reliability with electronic relays
that eliminate the problems of failure due to vibration and
shock...internal contamination...malfunction at elevated
ambients.

® The exclusive Leach counterbalanced armature with rigid

central pivot prevents armature flutter, insures overtravel and
high contact pressure.

¢ Inorganic, contaminant-free ceramic actuator prevents for-
mation of gases. Drawn aluminum can is crimped to header to
keep out flux. The entire unit is hermetically sealed and mass
spectrometer checked.

¢ Leach electronic relays are magnet coil wound with Teflon
insulated magnet wire on a one-piece Kel F bobbin.

Write for Free Bulletin. ..

Now you can specify reliability testing up to a checkout of 100%
of total production runs—in the new and unique Leach Produc-
tion Reliability Center., Write for detailed information on how
the facilities of this laboratory checkout system can be applied
to the solution of your relay reliability requirements, Ask for
Bulletin 101,

For Reliability...

= 00K T0 LEACH

RELAY DIVISION...LEACH CORPORATION

5915 AVALON BOULEVARD, LOS ANGELES 3

DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.5. AND CANADA
EXPORT; LEACH CORPORATION, INTERNATIONAL DIVISION

(Advertisement)

Man Without Fear

(Continued from Inside Back Cover)

his total kills to 47 in less than 3
months of combat flving on the West-
ern Front. This exploit won Canada's
Billy Bishop the Victoria Cross.

Armed only with two rifle-caliber
machine guns, Bishop showed the
world what a fighter pilot could do
with a 113-hp. plane that had a top
speed of 107 mph. In less than six
months, he fought 170 air battles and
scored 72 victories—25 of them in just
12 days. As a veteran of only six weeks
at the front, he once engaged 23 dil-
ferent enemy aircraft in a single day.

For his bravery in the air, Toronto-
born William Avery Bishop became
the first man in military history to re-
ceive the British Empire's three high-
est decorations in one ceremony. He
was then 23 years old.

Like Germany's Baron von Richt-
hofen and other aces of the war,
Bishop hated mud. Early in 1917, he
left the Canadian Mounted Rifles to
join the Roval Flying Corps as an air
observer. In March he became a
fighter pilot. Unlike the Red Knight
of Germany, who waited for the enemy
to come to him, Bishop was a raider.
His French-built Nieuport biplane be-
came the scourge of the skies over the
Western Front.

Bishop relied on Corporal Walter
Bourne, a conscientious British me-
chanic, to keep the Nieuport— particu-
larly its temperamental LeRhone
rotary engine —in fhghting shape. He
cared for his guns and checked each
round of ammunition himself. The
Nieuport was introduced on the West-
ern []jrmu in 1915. Bishop and his
fellow airmen found the plane highly
maneuverable, despite its tendency to
shed its wings in a speed dive,

The Canadian ace scored 47 kills in
Nieuports before he was ordered on a
tour of recruiting duty in Canada and
the United States in the fall of 1917.
He later was ordered to set up a highter

vl -.'{I. - -
SKY RAIDER BILLY BISHOP
eeeda kills tn 12 days

(Advertisement)

squadron, and in June, 1918 the Gen-
eral Staff ordered him to report to
London to begin organization work on
what was to become the Royal Cana-
dian Air Force. In the 12 free days he
had left before reporting to London,
Colonel Bishop went hunting in the
skies over enemy territory. He brought
down another 25 planes.

Bishop was never wounded in the
war, nor did he have an aircraft acci-
dent —a remarkable record in itself. He
returned to peacetime life unaware
that he would be back in uniform 21
vears later—as a full Air Marshal.

" Until Bishop's death in 1956, he
maintained a close friendship with his
front-line mechanic, Walt Bourne.
When he was buried in Toronto with
full military honors, a dozen jet-age
fighter planes from the air force he in-
spired dipped their wings in homage

to Billy Bishop—the man who was |

without fear.

Heritage of the Air

One of the most inspiring chapters in
the history of flight is the story of the
men and flving machines of World
War 1. It is a highlv personalized story
of brave men—and the wood, wire and
linen that converted manpower to air-
pPOWEer,

From the {‘.-I'I-L‘II'L-I.'L"J-L'LiI'!i'[. helmet-and-
ooggeles era to the space age, the Leach
Corporation has served aviation with
active components of unsurpassed re-
liabilitv. Because it shares the many
fine traditions of aviation, Leach is

proud to present this Heritage of the

Air Series.

Free Reprints for Framing. ..

Color prints of the cover illustration of
Col. Billy Bishop's Nieuport and other
World War | planes are available for
framing. Reserve a set of these collec-
tor’s items —complete with scale draw-
ings and specifications —by addressing
requests on company letterhead to:
Heritage of the Air, Leach Corp., 18435
Susana Rd., Compton, Calif.

gnat
on the nose
of a missile

- .+ ACTUAL SIZE

newest new product from INET!

The compact, self-contained unit shown here 1s Inf_-t's new
§-ounce Triaxial Recording Accelerometer...so small it can be
attached to a 1'% in. radius missile nose section.

This rugged unit has three sensing elements—reeds—that directly
sense and record data on structures and components subjected to
high-acceleration loads, It operates on 6 volts in a temperature
range of —50° to 4160°F., requires no connections to external
devices except a power source. The unit records data on gu::'el-
eration-time history along each of three mutually perpendicular
axes...in a transverse reed range of 1,500 cps, 250-7,500 G...
and in a longitudinal reed range of 2,000 cps, 400-10,000 G.

Inet's Triaxial Recording Accelerometer is available for imme-
diate delivery—for use in water-entry shock studies; ground
impact, blast, and explosion studies; and for other tests, includ-
ing rocket motor, target impact, sled, and switch actuation tests,

Write today for further information.

For Product Advancements...

| INNY 1T 'ﬁ I.EAc “
B LUUR |

INET DIVISION...LEACH CORPORATION

18435 SUSANA ROAD, COMPTON, CALIFORNIA

DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.5. AND CANADA
EXPORT: LEACH CORPORATION, INTERNATIONAL DIVISION



Gilfillan Quadradar first proven navigational aid
for the safe handling of supersonic jet aircraft!

Versatility and reliability of the Gilfillan
Quadradar has been proven for over two
years in more than 150 installations
around the world! Gilfillan Quadradar has
4 three-dimension approach and departure
coverage 40 miles long, a 24-mile wide
“gate” and altitude coverage of 50,000 feet
to permit a straight-in jet penetration and
safe high-angle climb-outs,

Quadradar’s 360-degree surveillance and
height-finder system permits rapid, tight
three-dimension control of traffic patterns

within an area of 5,000 sguare miles.

Pilots can be informed of position of all

other aircraft within the terminal area,

reducing collision hazards. Using its jet
penetration function in reverse, Quadradar
provides safe control during Mach plus
high-angle climb-out, even in high-density
traffic. The versatility and terminal area
safety features during penetration and

high-angle, high-speed climb-outs of jet
aircraft have been established by the U.S.
Navy, the U.S. Air Force and by Lock-
heed, Douglas, Convair, North American
and Hughes Aircraft Companies in actual
operation at Moffett NAS, Castle AFB,
and at Palmdale Flight Test Center.

Quadradar’s unique versatility is providing
air traffic controllers with accurate, safe
altitude separation, monitored TACAN
approaches, thunderstorm avoidance, and
multiple runway coverage, It is also used
as a toss-bomb trainer.

Gilfillan's manufacturing experience since
1912 and creative capabilities in the fields
of Air Navigation, Radar Trainers and
Ground Support Equipment, Electronic
Countermeasures, Missile Systems and In-
strumentation, are available for complete
research, development and production in
these and related fields.

Seven Gilfillan Plants in Southern California / Headquarters: 1815 Venice Blvd., Los Angeles, Calif.
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AVIATION WEEK survey of computer manufacturers reveals for first time the size of the aviation-military market for computers and
shows how market is divided between analog and digital type computers for airborne and ground/shipboard applications.

Survey Shows Size of Computer Market

By Philip ]. Klass

Washington—More than half a bil-
lion dollars worth of analog and digital
computers were sold last vear for avia-
tion and military use and the hgure
probably will exceed three-quarters of
a billion dollars i 1959, an AviaTioN
WEEK survey revealed,

The survey also disclosed how the
market is divided between analog and
digital type computers and between air-
borne and ground/ship-based applica-
tions. Results, based on responses from
32 computer manufacturers out of 57
quericd, include practically all the
major supplers.

Total computer sales for the 32
manufacturers for 1958 were eshimated
at $533.3 million. For 1959, the hgure
is estimated at $704.3 million, a 32%
imcrease over the previous vear. 'Total
industry sales fgures, including com-
panies that did not participate i the
survey, possibly run 10% to 20% higher
—but this is only a speculative estimate.

Sales of Computers

Sales of airborne computers in 1958
were estimated at $5216.9 million, rep-
resenting approximately 41%  of the
total; the remaining 39% represented
ground- and ship-based computers. In
1939, airthborne computer sales are ex-
peeted to climb to $320.6 million and
to account for 46% of the total, Avia-
Tion WEeEk's survey indicated.

The survey revealed that digital com-
puters now hold slightly more than
half the aviation-military market, with
total 1958 sales of $299.1 million and

AVIATION WEEK, Febrvary 16, 1959

estimated sales of $%386.2 milhion n
1959, This is a substantial market for
a device which only 10 vears ago was
little more than a laboratory curiosity.

Despite widespread development ac-
tivity under wav in airborne digital
computers, the survey indicated that
analog computers still constitute the
bulk of current airborne computer pro-
duction. In 1958, airbome digital com-
puter sales were 532.5 million for the
companies surveved, representing 15%
of the total $216.9 million airborne
computer market.

However, in 1959 airborne digital
computer sales are expected to jump
1355 to 576.2 million, giving them ap-
proximately 24% of the total 5320.6

million airborne computer market. The
1959 airborne computer sales represent
a 48% increase over total airborne sales
for 1958, the survey showed.

In ground- and ship-based applica-
tions, the digital computer already has
taken a commanding lead over the
analog tvpe.

Of the total 1958 sales of $316.4 mil-
lion, digital computer sales of $266.0
million represented 54%.

Estimates for 1959 predict a 20%
increase in total sales of ground- and
ship-based computers, for a hgure of
$353.7 million. Of this fgure, $310.0
million represent digital computers,
corresponding to 81% of the total.

Although this might suggest a slight

BOMBING,NAVIGATION
& FIRE CONTROL

ANALYSIS OF AIRBORNE COMPUTER

- SALES for 1958,1959
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ANALYSIS of airborne compnter sales, according to application and type, reveals that analog
type still dominates current production but there is a trend to digital type computers.
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e Flat frequency response
from 0 to 100 cps

¢ Galvanometer
natural frequency 55 cps

e Hysteresis less than 1 0.1 div.

e True velocity damping
for galvanometer at all times — limiting ahead
of output stage

e (Gurrent feedback power amplifiers

’ | eliminate effect of galvanometer resistance
y Y changes due to temperature

e Linearity 0.2 div.
/‘ over entire 50 div. chart width

£ /*‘ e Gain stability
i y better than 1%

e Base line drift less than 0.2 div.
daf over 20°C. changes

el ¢ Automatic stylus heat control
PERFORMANCE

¢ Inkless recording
in true rectangular coordinates
is the best proof of
2 390

System Quallly

Only the Sanborn “350" oscillographic recording
system offers both superior performance and
operating versatility, You can interchange the
plug-in preamplifiers — or use them separately
with their own power supplies to drive a scope,
meter, or optical oscillograph. The compact

~ recorder (1714 inches tall), complete with
transistorized power amplifiers and power supply,
may also be used separately (sensitivity 0.1
volt/chart division). That's real versatility!

Recorder features include built-in paper footage
indicator, paper take-up, 8" of visible record,
5}!]1‘1{]|E paper loading from the front. Nine
electrically controlled chart speeds are selected
by pushbuttons, and have provision for remote
control. Connections are also provided

for output monitoring.

All these features — plus well-known Sanborn
reliability — are yours in the Sanborn “350"
system. Ask your local Sanborn Industrial
Sales-Engineering Representative for complete
facts — or write the Industrial Division

in Waltham.

8-CHANNEL

SANBORN 350"

Direct Writing Oscillographic
Recording System . . .

also available
with & channels

At the LR.E. Show — Booths 3601-3605 S ANBORN COMNMP O N Y

175 Wyman Street, Waltham 5S4, Mass,
72

slippage in the digital computer’s share
of ground- and ship-based computer
production, comments by manufac-
turers suggest that this does not indi-
cate a trend back to analog computers.
A summary of total figures obtained
m Aviarion WEeEk's survey, according
to tvpe of computer and application, is
as follows:
1936 1959
(Miathons of Dollars)

® Airthome Total: $216.9 5320.6
e Airtbome Analog:  S184.4 52444
e Airhorne Digital: $32.5 %762

¢ Ground-Ship Total: 53164 $3583.7
¢ Ground-Ship Analog: $549.9 $73.5
e Ground-Ship Dhgital: 5266.6 5310.0

Manufacturers were asked for a fur-
ther breakdown of estimated sales fig-
ures, according to end-use of the com-
puter. For airborme computers, four
categonies listed were: bombing, navi-
gation and fire control; missile guid-
ance; air  data;  mascellancous.  For
ground- and ship-based computers, four
categones were: puidance and fire con-
trol; logistics; scientific; miscellaneous.

Airborne Computers

The survey showed that a substan-
tial portion of current airborne com-
putcr }}r{ulm-l‘jnn 15 g:rin.f_; into aircraft
appheations, but the missile guidance
portion is growing. Approximately
65% of total 1958 airborne computer
sales, or $147.7 million, was lhsted
under the category of bombing, naviga-
tion and fire control, while 119, or
524.1 million, was hsted for missile
guidance.

For 1959, manufacturers’ estimates
showed that bombing, navigation and
fire control computer sales of $200.8
million will represent 62% of total air-
borne sales, while missile guidance com-
puter sales of 562.5 milhon will have
mereased to 19% of the total airborne
market.

Analysis showed that for bombing,
navigation and fire control, digital com-
puters make up 9% of the total for
this category 1n 19538, increasing to
159 in 1959, For missile guidance,
digital computers constitute 399% of
the 1958 total for this category, in-
creasing to 44% of the total for this
categorv 1 1959, ;'|-|:-|':1'Jn;|i:|‘;g to the
SUTVEY.

Air data computers (used to compute
barometric altitude, airspeed and Mach
number) represented a $37.0 million
market in 1958, with only 5% of this
figure being digital tvpes. In 1959,
approximately 14% of the estimated
544.9 mullion sales are expected to be
chgital tvpes.

Of the 5225.3 million in ground-
and ship-based computers sold in 1958
for guidance and fire control, approxi-
mately 90% (5202.1 million) were dig-

AVIATION WEEK, February 16, 1959

our [lnspeceors

When our product leaves the ship-
ping room we know the next inspector
is the customer. Probably the most
customer minded of all our personnel
are the inspectors. They have been
specially trained and are equipped
to perform all tests that may be re-
quired. They put the final stamp of
approval on A.T.B. quality products.

Have you seen our latest brochure?
A copy is yours on request.

.. work for gou/

AMERICAN

TUBE BENDING COMPANY
5 Lawrence Street, New Haven, Conn.
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hﬂh-ﬂ'-—

73



74

..NEWS IS HAPPENING AT NORTHROP X

Lntut A,atmnﬂ‘uﬂl Hawgalmn and Guidance
system is revealed by Dr. William L. Parker.
Chief of Systems Development at Nortronies, a
division of Northrop Corporation,

NORTRONICS
SYSTEM CAN GUIDE
MAN TO PLANETS!

NORTRONICS ASTRONERTIAL:
THE ONE GUIDANCE CONCEPT
READY NOW FOR THE DAY MAN
FIRST EXPLORES THE PLANETS!

£ " Astronertial Naviga-
VA M rn tion and Guidance has
Ga-‘,:. ~ U been under continuous

TROY  refinement since 1946,
The only operational guidance con-
cept capable of interplanetary naviga-
tion, it is applicable today to missiles,
manned aircraft, surface ships and
submarines. Astronertial typifies the
years-ahead thinking of Northrop
Corporation and all of its divisions.,
The Corporation’s continuing goal:
design concepts for tomorrow, hard-
ware for today—in a balanced flow—
developed and delivered on time, and
at minimum cost.

NORTHROP
CORPORATION

formerly Northrop Aircraft, Inc.

Beverly Hills, California

t.n.J_F .

Now in production, the USAF
T-38, America's first super-
sonic trainer, combines Century-
Series performance with unique
economy,easeof maintainability.

.=-.—:'_"_E-.'|_l_

[ -

Demanding test for advanced
LS. weapon systems 1s the XQ-4
supersonic target drone,soon to
be followed by the even faster
and more sophisticated XQ-4A.

The N-156F counterair fighter
is designed to provide friendly
free nations effective tactical

defense—at little more than half
the cost of comparable fighters.




Metal users, save money!

L L L L
Participating Companies

Following is an alphabetical listing of the 32 computer manufacturers that partici-
pated in Aviation Week's aviation-military computer market survey: AC Spark Plug
Division of General Motors, Airborne Instruments Laboratory, American Bosch Arma
Corp., Burroughs Corp., Burroughs ElectroData Division, Collins Radio, Curtiss-
Wright Electronics Division, Eclipse-Pioneer Division of Bendix Aviation, Emerson
Radio & TV Rescarch Laboratories, General Electric Computer Dept., Heavy Military
Electronic Dept. and Light Militury Electronic Dept., General Mills Mechanical Divi-
sion, Hoffman FElectronics Corp., Hughes Aircraft Co., International Business
Machines Corp., Kollsman Instrument, Lear, Inc., Link Aviation, Litton Industries,
Melpar, Minneapolis-Honevwell, North American Aviation Autonetics Division, John
Oster Manuf. Co., Packard-Bell, Radio Corp. of America, Thompson Ramo Wool-
dridge Corp., Remington Rand-Univac, Servomechanisms Inc., Sperry Gyroscope
Co., Stavid Engineering Co., Westinghouse Electric Air Arm Division,

To encourage companies to participate in the survey, and provide realistic figures,
Aviation Week assured manufacturers that figures for individual companies would
not be published or in any way disclosed.
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moderate-to-heavy section parts...
strength, toughness,
to facilitate machining.
heat treated in many cases. Welds readily with normal
precautions. Responds reliably to heat treatment.
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simplify materials control...

standardize manufacturing processes

by standardizing on two alloy steels...
4340 and 4620

4340 THROUGH-HARDENING —Use AISI 4340 for

e )

ALS

reliability. It's readily annealed
..can even be

I nm-:m:m STEEL |

ii§ |

l'ili'.l.H:EHﬂLIS-E ASSN.|
o

to get maximum

machined as

Easy to Get...Both these steels are carried by Steel Service Centers
from coast to coast . . . ready for delivery on a “next door" basis.
For a list of these sources, write: 67 Wall St., New York 5, N.Y

THE INTERNATIONAL NICKEL COMPANY, INC,
67 Wall Street New York 5, N. Y.

4620 CARBURIZING —Use AIST 4620 for all except
the very heaviest duty earburized parts. It is the steel
least apt to distort in heat treating. Case hardens easily
with excellent case toughness, Shows uniform response
to treating. You can treat mixed furnace loads . . .

eliminate a re-heating cycle . . . save more monej.

A\
Cco

/ 2\

TRADE MARK

ital tvpes. Sales in 19359 are expected
to reach S261.6 million, of which 88%
are listed as digital.

All the logistics computers are dig-
ital, and ]]rn:hr,,ﬂh all the computers
listed for scientific use also are digital.
The latter ﬁgult_ does not accurately
depict the sitnation because the lat fut
manufacturers of analog computers fnr
laboratory use declined to participate
in the survey.

In the miscellaneous category, which
includes such things as frmuml check-
out equipment Lmnimhn APProxi-
mately 50% of the 5534 million sales
shown for 1958 are digital, while 56%
of the estimated 5$66.4 million 1959
sa.es are listed as digital types.

Aviation WEeEk's survey asked for
manufacturers’ comments on computer
trends during the next five years, specif-

Airborne Oscillograph

Miniature multi-channel oscillograph, weigh-
ing only 3% lb,, can record six continuous
analog data channels and three on-oft
functions simultancously with  accuracy
guoted at better than one per cent. Device
measures 68 x 43 x 4 in. Continuons run-
ning time of one minute to 50 hr. 1s
obtainable, depending upon film speed.
Oscillograph uses moving-coil type mirror
galvanometers with micro-ampere sensitivities
and frequency response that is flat out to
450 cps. Oscillograph, based on French
design, can be obtained in smaller and
larger versions, with up to 10 analog data
channels. Applied Science Corp. of Prince-
ton, P. 0. Box 44, Princeton, N. J.

AVIATION WEEK, February 16, 1959

ically on the matter of analog vs. digital
and on the subject of computer size,
weight and complexity.

Rupnmu revealed almost universal

agreement that there 15 a pronounced
trend toward digital computers, but a
number of companies expressed the
view that there will still be an impor-
tant role for analog tvpe computers in
military applications. Two predom-
inant reasons for the trend to digital
computation, listed in many comments:
e Versatility: Abilityv of a digital com-
puter to perform a number of different
computation functions and the need
for integration of manv of these func-
tions give it a size and weight advan-
tage over many different specialized
analog computers.
e Accuracy: Increased accuracy required
for manv militarv applications can be
achieved far easier with digital tech-
niques than with analog thhniqnu.

Cne company commented: “Avionics
manufacturers will either have to build
up a digital computer L\Tllhl!li"-. OF
team up with a company that does have
this know-how through the group-bid
approach.”

Practically all the companies sur-
veved agree that computer complexity
will increase to achieve greater accuracy,
computational speed and c ipacity.  De-
spite  this, nearly all of them expect
size and weight to decrease through
use of new sohd-state devices mr.]
micro-miniaturization construction,

Size and weight reduction of air-
horme digital computers mav also be
expected through development and usc
of digital sensing devices. This will
minimize the need for analog-to-digital
and digital-to-analog conversion in the
u:mputu several manufacturers sav.

The trend toward airborne digital
computers which combine general pur-
pose and digital differential analvzer
techniques  was foreseen by several
companies. Possible use of combination
analog-digital computers was suggested
by another,

llIIIIIlllllIIIIIIIIIIIIIIIII.‘

priceless

When your priceless test
data are recorded on film,
you will find no more reli-
able source of film process-
ing than CFl. At CFl all of
your film requirements...
for sales, training, and
visual aids, 16 or 35mm,
will receive the most care-
ful attention.

CFI UNDERSTANDS your film
problems, CFl has processed
the invaluable film records
of many vital projects. CFl
recognizes the need for
uncompromising quality and
fast action.

CFl FACILITIES are com-
plete...and modern. CFl
has developed many new
processes and is the leader
in its field. CFl has com-
plete security clearance,
assuring safe handling of
highly classified material,

CFI EXPERIENCE includes 40
years as the nation’s larg-
est and most progressive
organization, with complete
lab facilities in both Holly-
wood and New York.

FOR COMPLETE INFORMA-
TION on capabilities and
service available, write or
call for a sales representa-

tive.

cfi

CONSOLIDATED FILM INDUSTRIES
959 Seward St., Hollywood 38, Calif. - HO 2-1441
521 West 57th 5t., New York 19, N.Y. »

Cl 6-0210
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“THE MILITARY REQUIREMENTS FOR MOON BASE”
This is the title of one of four major proposals developed
within the past 12 months by Martin for the military and
astroscientific branches of our Government. The impor-
tance of this proposal is two-fold: the inevitability of
an actual moon base program by this country within the
next 5 years, and; we could and can undertake such
a project now — not in theory but in “hard” engineer-
ing design. In preparation for that inevitability, Martin
already has built the capability for it. One important
step was the creation of the Space Flight Division®,

which is now directing Phase 1 of Project DYNA-SOAR.

*The Space Flight Division is one of the 7 divisions of Martin

INT ZA F= N §F INF

BALTIMORE DENVER ORLANDO

AVIATION WEEK, February 148, 1959

Expansions, Changes
In Avionics Industry

General  Electric’s  Light  Military
Electronic Department (LMED) will
construct a new 52,000 sq. ft. facility
for its Advanced Electronics Center at
the new Industrial Research Park hr:il'lg
established by Cornell University. The
two-story structure, when completed in
1960, will house engineering offices and
laboratories and 15 expected to employ
250-300 persons.

Other recently announced expan-
sions and changes in the avionics field
izclude:

e Texas Instruments Inc. has started
work on a 192,000 sq. ft. addition to its
present 310,000 sq. ft. Semiconductor-
Components Division manufacturning
plant in northeast Dallas. Completion
15 expected within 12 months.

® Airpax Electronics Inc. 15 the new
name of the former Airpax Products
Co., Cambridge, Md., and I't. Lauder-
dale, Fla.

* Radio Corp. of America has begun
construction of a missile and radar
facility at Van Nuys, Calif. Imtial con-
struction will consist of three enginecr-
ing buildings, an administration build-
ing and a manufacturing building with
total of 220,000 sq. ft. of floor space.
Occupancy is scheduled for late sum-
mer.  Initial projects include missile
checkout and launch equipment, infor-
mation handling and radar svstems.

# Burroughs Corp. will build a new 57.-
000 sq. ft. addition to its Tireman Ave-
nue plant in Detroit and plans to add
400 persons to the present Z,500-man
force. Facility 15 used for company’s
SAGE air defense and ballistic missile
suidance computer work.

e Spragne Electric Co., North Adams,
Mass,, has purchased magnetic compon-
ent and filter product lines of Hyveor Di-
vision of Intermational Resistance Co.,
FPhiladelphia.  Spragne will  produce
magnetic devices and precision  band-
pass filters at its Visalia, Calif.,, and
North Adams plants and will be sold
under company's own trademark., TRC
Hyvcor Division will continue to pro-
duce precision resistors, which are not
involved in the transachion.

e Sylvania Electric will open this month
q 30,000 5. ft. division ]1L'.1{1EE1L‘1!'EL‘1’!‘-
and fabrication facility for its Electronic
Svstems Division in Waltham Indus-
trial Center, near company’s Waltham
lLaboratories.

® The Oxford Co., Buffalo, N, Y., 15 a
new company which will develop precs
sion instrumentation, automabic con-
trols and optical svstems, George A,
Reed is president. Company’s address:
6589 Main St

e Acromag, Inc., Detroit, has moved its
entire  manufacturing operations to
larger facilities at 22508 Telegraph
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When the U.S. Air Force tackles a prob-

lem, they are completely realistic; there
is no room for wishful thinking.

Thanks to the Air Force’s development of
hard-based missile systems, we have the
means to counterattack effectively —
within minutes — from installations that
are virtually invulnerable.

AMF’s Greenwich Engineering Division,
as the foremost designer-developer of
hard-base missile installations, is proud
to have helped make the original studies
to evaluate these systems, and prouder
still of its designs for the Titan and other
programs. AMF is the most experienced
contractor in the complex and exacting
field of hardness engineering.

Missile support specialists will
find challenging job opportu-
nities with AMF at several at-
tractive locations — on both
coasts!
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AMERICAN MACHINE & FOUNDRY COMPANY
GREENWICH ENGINEERING DIVISION -11 BRUCE PLACE, GREENWICH, CONN.

Road, but maintains general offices and
the engineering department at 22519
Telegraph Road.

e Servo Corp. of America will buld a
new 120,000 sq. ft. plant in Hicksville,
L. I, N. Y., m which company will con-
sohidate engineering, manufacturing and
administration operations now located
in six plants. Occupancy is slated for
August.

¢ Radiatronics, Inc. 15 a new company
which will develop and manufacture
radar, communications, telemetry and
microwave equipment.  George L.
Hewitt is president. Company address:
5956 Kester Ave. and 14512 Osxnard
St., Van Nuys, Calit.

TE + FILTER CENTER - T:L

» Digital Voice Communications Near
—Recent progress in converting voice
into digital (pulse-coded) format and
back into voice suggests that digital
voice communications requiring band-
widths of the order of 150 cps. instead
af the conventional 3,000 cps. may not
he far off,

» Digital Transducer Procurement—
Contractor proposals for digital trans-
ducers, capable of measuring altitude,
airspeed, temperature and other func-
tions and providing digital tyvpe output
without analog-to-digital conversion,
are being evaluated by Wright Air De-
velopment Center’s Weapons Guidance
Laboratory, Use of direct digital trans-
ducers is expected to permit consider-
able reduction in size and weight of
airborne digital computers,

> New USAF Connector Spec—Speci-
fication for new crimp-type solderless
connector, slated to become Air Force
standard, will be submitted shortly for
industry comments. Connector design
is suitable for operation at temperatures
up to 450C. New connector spec,
which incorporates features from num-
ber of different manufacturers’ designs,
was developed by Wright Air Develop-
ment Center's Electronic Components
Laboratory and Weapons Guidance
[ .aboratory.

» Reliable Drone Guidance — Radio
command system developed by Sperry
Gyroscope Co. for use with QF-80
drones has racked up extremely reliable
record, according to USAF. Air Force
lias lost average of only one drone for
everv 79 missions, due to failure of
remote guidance svstem. One QB-17
equipped with Sperry system has ac-
cumulated 500 hr. flving time, equiva-
lent to 100 missions, without loss of
airplane due to malfunction. System
is an FM/FM command system oper-
ating in UHI band.
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Announcing -
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| Heat-

| Dissipating
| Electron
| Tube

| Shields!
|

’
New THERMA-flex liner makes f!_f |
IERC's heat-dissipating tube shields .
cool electron tubes more elfficiently!

IERC and government testing®, using latest techniques, prcwe:_j |
THERMA-flex tube shield liners to be the most efficient heat-dissipating
liners available! IERC THERMA-flex liners and tube shields will meet
all requirements of MIL-S-9372 (USAF) and MlL-E-lQ:‘{EE (NAVY).

In the shield, the broad areas of the liner attain a particular ‘
semi-eliptical precision spring curve. Tube insertion causes spring
curve to flex and adjust to contours of bulb. This action grasps

a major portion of tube surface, absorbing heat from hot spot which
is transferred to shield and heat sink and dissipated by

conduction, radiation and convection.

THERMA-flex high-efficiency tube shield liners are available now for
most sizes and types of IERC Miniature Heat-dissipating
Electron Tube Shields.

“Sae MEL Reliability Design Handbook, Sec. 502 —"Improved Type
Miniature Tube Shields,”” OTS =Jan, 15, 1959

AfS, U.4&, TRADE HARK

PATZRT PERDING

International Electronic Research Corporation
145 West Magnolia Boulevard, Burbank, California

Write for helpful, FREE, IERC Tube Shield Guide with over 1,200 tube
and tube shield combinations to help you avoid thermal problems
in your new equipment designs or retrofitting plans!

Heat-dissipating electron tube shields for miniature, subminiature and pctal ‘power tubes.
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COST STUDIES indicated that prices of optimum Army design (left) and stripped model (right) would not vary drastically.

Hiller Studies Minimum-Cost Helicopters

Primary deterrent to adequatelv de
veloped, low over-all cost hehicopters 1s
the present military poliev of separate
budget funding for procurement and

—_— e e

studv of sources of rotarv wing devel-
opment and manufacturing costs.

Because procurement and operating

| funds are authonzed scparatelv, a pohcy

L 11 ! ; lvas {l[_'!.'-:_'hl]".n:_'{i of i}Hii]I:l‘-L' of low hrst

I'= | | cost undeveloped equipment  which

7 throws a continuing burden on oper-

|| | | i ating funds which are “in somebody

= : gl | il ' | | lse’s pocket,” he notes. Higher oper-

Ef‘ﬂﬁll’ HADILE', bl il | {l | R ating costs m turn reduce the chances

| | of new equipment being purchased,

J. B. Nichols, Hiller Aircraft Corp.,

noted during the 27th annual meeting

of the Institute of the Acronautical

Sciences.

H:n]l

.I | Ti II
‘ BENDI
BENDIX A

W \\'\\‘ | ‘ ‘ |l - — | | upu]imn |unr:1|nrr to a Hiller Aircratt
St 2 | Corp. engineer who has made a detailed

Cost Transferral

The wav out of this dilemma 15 to
permit  transterral of operating  costs
funds mto the |:-Tn|.urum.n1 hudget,

EF
|]'l-m”‘]”1 an incentive to reduce H]L COMPROMISE Lmlﬁuurrtirm 15 MOTe r'r]:luatlnnilh suitable than minimum design (above,
former so as to provide additional
monev for :|{'u'1u]1|n{n! which would

lcad to more adequate equipment reach- —

right) and is El-L'-.I‘-HLtl for simple conversion from piston to turbine powerplant.

TA-21A VHF TRANSMITTER, 360 channels (50 ke (ACTUAL SIZE)  RA-21A VHF RECEIVER. 560 channels (50 kc spacing) mgt‘;r]uﬁmr' - il:m”uli [11l] |
spacing). 25 watts output. Short 34 ATR package. Short ¥4 ATR package. Also provides r-f and audio cvelopment costs, the Haller engi- ¥ ; b SPEten A
circuitry for automatic VOR and LOCALIZER systems, incer noted, represent the smaller !}Efr_ Estimated ECP Costs
centage of introducing a new helicopter .
mto the feld. Am msufficiently devel- H::’ i_?;;
= : 2 e oped machine requirng a substantial "::‘Ld CERLAE TR pamid
s e 5 e : - L ! # . v : W i 2 4 = onaom
The leELHESt, ng htest and Finest in| VHF Communications "”:]"]:E],”'if L_fm:‘f:,k'“ ;L'J” ]EL',"”]':” h.f‘[ ITEM Sample) COSTS  NO. ECP'S COSTS
_— ]!:LI]IiI]LtL'[] “ch ] Engineering. TS ey 52 3650 160 $584,000
EL_ ui -}1]-.1 1-1t fn]-‘ 1_ b W }._1 = ) . 1 [ ] :‘]l L] e Ak ft _Illll["['-|'|]';|:j|_]_':l'l |'|'| :."'\-[I'_'E]i]]'-..l I‘” L];_]'t-l_' T8 ]Ii_'l'i- Tnnling. id E R i i i P TE 155“ ]ﬁ'ﬂ iﬂﬂ,ﬂﬂﬂ
1 I e w _}-lell-].{_.bb a.l.l( all ].I‘]e all {_,1 a, . : : Tech. Orders 75 501 160 B0, 160
copter has ever entered the feld in an Mot d6xa 180
1-:.|<_+.]Itll'=.h L]:_'L:,ELJ]:U_[ state—the result A A T SER = , '
F”j_ LJ!.'Hj'-l'j;l'-F"r :IIIH r‘|'||".l'i"||”||l|!-” o H,.Ii.-:'h.. h"..]ﬂ” I.'Il '|_1_ '|” ]“..l“_“ e ]-:'l.-“I'.]H.L‘I'l_II'lI HE!lﬂEﬂf1cﬂ!|5d ..T.. .-I. b g0 5‘!3& ?ﬂfﬁlg kits $:;:EEJ:EE
programs are replete mth corrective n- I e e PR RN Wy
. gineering Change Proposal (ECP)
Bendix Radio DlVlbl{Jll emf/
Baltimore 4, Maryland AVIATION WEEK, Fr'_'-bru-r_lr}f 14, 1959 83
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New steels are
born at

Armco | I

HONEYCOMBS

of Armco Stainless Steels Combine
Lightness/High Strength/Resistance to Heat

honeycomb structures. These special aircraft steels:

» Offer high strength-weight ratios up to
900-1000 F.

* Have excellent, minimum room temperature
strengths.

¢ Are Available in thin sheets and foil down
to .001" thick.

* Resist corrosion without plating or painting.

* Are fabricated readily by standard production
methods.

* Yield more aircraft hardware per dollar.
* Have been proved by performance.

For complete information on the properties and fabri-
cation of Armco’s Precipitation-Hardening Stainless
Steels, fill out and mail the coupon.

——— — — — — — — — — N T . EES. —  — — — — e S S E—

- =
l ARMCO STEEL CORPORATION I
i 1449 Curtis Street, Middletown. Ohio I
| 3end me design and fabrication data on {
| [1 Armco PH 15-7 Mo Stainless [] Armco 17-7 PH Stainless |
I |
MAME - — I
EEI'HF'AH'I"__, I
I STREET e I
I cCITY = FONE S TATE i'T E
|
S S e T T T D S L S " — ——— — — S e S e S— J

ARMCO STEEL

Armco Division + Sheffield Division « The National Supply Company » Armco Drainage & Metal Products,
Inc. » The Armco International Corporation = Union Wire Rope Corporation = Southwest Steel Products
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Armeo PH 15.7 Mo and 17-7 PH Stainless Steels pro-
vide a unique combination of advantages that enable
you to design and produce maximum-performance

CONFIGURATION A: Gross Weight 2500 [by,

COMNFIGURATION AD; Gross Waight 2444 |k,

ey

CONFIGURATION AC: Gross Weight 2028 Ibs,

&~

& CONFIGURATION M, Grosa Weight 1796 b,
-

CONFIGURATION MC: Gress Weight 1879 1bi,

CONFIGURATION MO: Gresms Weighl 1944 Tbg,

| y

e
E F CONFIGURATION O Gross Weight 18687 by,

CONFIGURATION AM: Grows Weight 2360 Ibi,

&

CONFIGURATION OC; Gross Weight 1820 Ibs,

HILLER STUDIES on new light Army reconnaissance ]lur:licupl'cr covered extremes of mini-

mum and optimum performance types with compromise design possibilities, with purpose-

ful variations made in type and arrangement of basic components to study relative pertorm.
ance, weight, production cost and maintenimee cost.

costs. A larger portion of ECPs are, in
fact, nothing more than a continuation
of an imcomplete development program.

In an analvsis prepared of helicopter
F.CP costs, he noted that such costs for

a typical small Army helicopter over a
10 vear period equal or exceed the “offi-
cial” cost of development of the onig-
imal design, And if costs of actual main-
tenance labor, supply svstem distribu-
tion, loss of aircraft utilization, ad-
ministrative function and value of ob-
soleted parts are added to these obvious
costs, 1t 18 probable that the over-all
ECP program costs two or three tines
that depicted. Onlv corrective ECPs,
not growth potential ECPs have been
considered, he added.

Cost aspects of new helicopter design
were developed duning a Thller atmh
of a two-place rotarv wing aircraft to
meet an Army Irnhpnrh!!um Research
& Engimeering Command design com-
petition for a new vehicle to replace its
three-place Hiller H-23 and Bell H-15
EvaLs.

[iller approaches ranged from what
it considered to be an optimum  two-
place design with a gross weight of
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1,687 1h. to a stnpped-down, minimum-
cost vehicle, these extremes bemng aung-
mented with six compromise possibili-
ties. Type MO, one typical com-
Promise, Was more operationally  suit-
able than the minimum-cost proposal
and was designed specifically to be con-
verted casily “from 2 pistoa engine to a
turbine powerplant.

Design Variations

In design of the various configura-
tions, vi ariations werc purposcly made in
choice of tvpe and arrangement of com-
ponents, ich class of component being
analvzed separately, where possible, for
relative  performance, weight, produc-
tion cost and mamntenance expensce.

In addition, there were some other
facets considered. For example, some
Army sources believed that the pilot
should not have to concern himsclf
with tail rotor clecarance in tight spaces.
This meant the tml rotor should not
extend outside the main rotor disk—
resulting in power and pavload penal-
ties in thosc designs employing short
tail booms.

A standard design was chosen to ex-

why AMPEX
squares the

hysteresis loop

Ampex Instrumentation Tape in-
herits the same wversatility and
quality which make Ampex first
in magnetic tape instrumentation.

Coercivity and retentivity are
carefully balanced to square the
hysteresis loop for uniformly
higher output over the entire fre-
gquency spectrum. This optimized
B-H curve suits Ampex tape to
any recording mode: direct, FM-
carrier, PDM or NRZ-digital.

The exclusive Ferro-Sheen proc-
ess makes Ampex the smoothest

of magnetic tapes. Improved head |
contact means consistently high-

er output and less noise from the
very first run, unlike other tapes
which get “hotter” as they wear
smooth.

Smoothness means uniformity of
output, too, within a range of
0.25 db on each reel for low fre-
quencies, a 1.5 db range for the
highs, And regardless of base
type or thickness, Ampex tapes

are interchangeable without
equalization or bias adjustment.

Ampex Instrumentation and Gen-
eral-Purpose Tapes are available
on hubs, NAB-type or die-cast
magnesium-alloy Precision Reels.
Widths of 34 ,% and 1" are stand-
ard on either Mylar® or acetate
base, in the following lengths, reel
diameters, and base thicknesses:

AMPEX STANDARD TAPE LENGTHS (feel)

REEL BASE THICKMNESS (milis)
DIAMETER 1.0 1.5
" o 1800 1250
10M" A600 2500
14" 7200 5000

.DIJ FOHT TRADEMLAN

For complete specifications or
additional tape literature, write

AMPEX
MAGNETIC TﬁFEJ

B34 CHARTER STREET, REDWOOD CITY, CALIF,
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Just an annoyance?
A symphonic note?
Is it harmful?

How can it be put to use?

Waste energy?

What are its psychological
and physiological results?

What is a phonon?

A precise definition of sound
is important to Allison be-
cause energy conversion is
our business and sound is a

form of energy. We convert
the energy of sound to destroy
materials, to nondestructively
peer into material, to join ma-
terials without applying heat
from an arc or a torch, and for
myriad other applications.

Using the knowledge obtained
from our inquiries, Allison is
applyingitssystemsengineer-
ing concept to new research
projects. In this effort we com-
pPlement our own capabilities
by drawing upon the intellec-
tual and physical resources of
General Motors Corporation,
its Divisions, and other indi-
viduals and organizations,
Thusweincrease the effective-
ness with which we accom-
plish our mission —exploring
the needs of advanced propul-
sion and weapons systems.

Division of General Motors,
Indianapolis, Indiana

amine the effects of variables in specih-
cation on gross weight and cost. This
standard design  represented a hypo-
thetical new two-place design which
mét all the specitheations.

Fach of the varving designs met the
eiven minimum  specifications—some
with wide margins and some just barely,
the Hiller engineer noted. There were
also wide variations in pilot comtort,
austeritv. and  other non-specihcation
1fems.

A standard design was chosen to ex-
amine effects of vanations in specifica-
tion on gross weight and cost. This
design represented a hvpothetical new
two-place configuration meeting all of
the specifications and had conventional
design features, equipment and fittings.
Then each of the specification variables
were varied independently, these in-
cluding engine tvpe (piston or turbine),
fuel tvpe (aviation or auto gas) rotor
time delay, overhaunl life, equpment,
hover ceiling, endurance and pavload.

New Weights

As cach of the specihcations were
varied, a new minimum gross weight
was obtained representing optimum de-
signs. An International Business Ma-
chines computer program was used in
this phase of the study by Hiller.

Design and specification  study  re-
sults were converted to actual dollar
cost figures from 34 separate vendors
who provided bids on rotor blades, en-
sines, transmissions, instruments, elec-
trical and hvdraulic equipment, forg-
ings and extrusions. Hiller's own manu-
facturing department submitted com-
petitive cost bids where applicable.

The study considered that all costs
that occurred before production started
of a fullv qualified helicopter should be
defined as development costs, including
enginecering development, tooling  for
the contemplated total quantity and
manufacture of preproduction aircraft.
Inclusion of production tooling as part of
development cost is based on the fact
that preproduction helicopters cannot
be considered to represent fully de-
veloped prototvpes of satisfactory pro-
duction items unless thev are built on
production tools, Iirst preproduction
helicopter would not be built on pro-
duction tooling, but this equpment
should be essentially fully developed by
the time the last preproduction machine
is produced. |

Number of preproduction helicopters
was determined in the course of the
[iller study on the basis of observation
of previous programs. Nichols concluded
that on the basis of planned procure-
ment of 1,000 helicopters, then ap-
proximatelv 12 test aircraft would be
required. This would be the case m
procurement of a completely new de-
S1Z11.

Over-all development costs for the
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RADOP

Del Mar Engineering Laboratories’
Radop Weapons Training Systents ‘
are used extensively in the training of U. 8. Air Force and Air National
Guard pilots. By firing rockets and missiles at inexpensive Radop Tow
Targets and by using Radop Scorers to measure miss-distances in three-
dimensions, the Air Force saves U. S. taxpayers millions of dollars and
introduces a higher degree of realism into training than is possible with
other more costly systems.

RADOP SYSTEM COMPONENTS

1. RADOP TOW REEL — First to reel a target out in excess of seven miles
...and in less time than required for the tow plane to reach its firing range.

2. RADOP LAUNCHER — First launcher used to Ejf',::t. tow, and recover
b ki . sk 3. RADOP TARGET — First light-
weight target to contain a special ra-
dar reflector capable of being picked
up on GCI radars at slant ranges
up to 65 miles. Targets also avail-
able with flares for missile exercises.

1 RADOP TOW REEL

4, rADOP SCORER — First unit to
utilize motion picture and radar tech-
niques to provide a positive measure-
ment of miss-distances during rocket
firing runs.

2 RADOP LAUNCHER r

3 RADOP TARGET

<€

4 RADOP SCORER

For more information on Del Mar
Radop Systems, write for Data File
..I!'.Iu-r'j_%'-;-?'a_?-!

Engineers: Investigate employment opporiunities with this nteadily growing company.

' Del Mar |LiSoriromee

international airport o los angeles 45, california
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advanced -

varied configurations studied by Hiller
showed that engineering costs varied
from $2.599 111iﬁim1 to $2.7 million;
tooling varied from 5.804 to $1,174
million; preproduction helicopter costs
(based on 500 total production at 20 per
month) varied from $1.13 to 51.500
million—total variation being from
54.5333 million to $5.208 million.

But the engineer pointed out that
development cost cannot be the criteria
for a cheap helicopter since one should
expect to increase his cost (including
tooling) to attain lower production
costs. Certain incongruitics were pre-
scnted during the studv. Hiller engi-
neering groups had  taken particular

cf S15,000 could only be approached
by sacrificing operational suitabihty
a sub-minimum design. None of the
designs would attain the Army target
price of $15,000 unless there was a
requirement for some 5,000 aircraft or
reduction in the specifications,

North American Plans
Trisonic Test Facility

Los Angeles—Expansion of rescarch
and devclopment facilities to  test
manned aircraft designed for triplesonic
speed is planned by Los Angeles Divi-
sion of North American Aviation Inc.

Company's new  El Scgundo Labora-
torics, to be completed and in opera-
tion by July, 1959, at a total cost of
$S4 million, will house 113,000 sq. ft.
of laboratory space and expanded facili-
bics.

Included are structures, thermody-
namics, chemical and general labora-
tories, as well as clectronic impedance,
radar and antenna powers.

First phase of construction program
was completed last vear with occupancy

and full scale operation of $5 millhon

trisonic wind tunnel.

The wind tunnel will be further ex-
panded by approximately 4,000 sq. ft.
before July 1.

pains to design aircraft of as wide a
varicty  and  complexity as  possible
within the specifications, but the manu-
fucturing and cost estimates did not re-
flcet these differentials to anywhere near
the same degree.

IFor example, one design with a
Lhighly simplified rotor svstem and
structure appeared to cost almost as
much as a design with a more sophisti-
cated rotor and structure.

In reviewing this situation, Hiller en-
gincers found that the supposedly com-
plicated rotor svstem above the swash
plate cost less than the rclatively sim-
ple controls below the swash plate,

The reason: the rotor is a bench as-
sembly of expensive components; the
controls, composed of relatively cheap
control sticks, cables, push-pull rods,
and bell eranks are installed, adjusted,
aligned on the production line piece by
prece.

Use of heavier, but cheaper compon-
ents does not markedly affect helicopter
costs, according to Nichols, since other
more expensive components must also
grow to provide the capacity to carry the
cheaper components,

Effect of production rate on cost i
verv. marked at low production rates,
but unlike production quantity in which
leamming oceurs indefinitely, cost fat-
tens out at the higher rates for most of
the components considered, There ap-
pears to be no price advantage in ex-
ceeding some 30 aircraft per month
cven up to a quantity of 1,200 hel-
copters, he reported. With very large
guantities, the price decrease is due pri-
marily to quantity, not rate, Nichols
noted, considering a compatibility must
exist between rate and quantity,

Hiller determined production  costs
for cach of its two-place designs on basis
of production of up to 4,800 umits at
rates up to 80 per month, For a quan-
titv of 500 aircraft at a rate of 20 per
month, unit costs came out as: Tvpe A,
532,300; Tvpe AO, 536,000; Tvpe AC,
$28.300; Type AM, $33,000; Tvpe M,
. $22.700; Tvpe MO, $25,620; Tvpe

| MC, $25.100; Type O, 529,600 and

| Type OC, 532,000.

— Company noted that the cost target

technique
QUIONILCS

AVION

FOREMOST IN AVIONICS

This Airwork Extra Keeps The
Belly Clean!

ducing the taper to 0.002”. Then,
custom ream the valve guide to fit
the stem. This holds the tolerance
between 0.0045” and 0.0065". Re-
sult: no leakage.

It takes a high level of careful
craftsmanship to use this Airwork

Dirty smears on the wing . . . oil
drips on the hangar floor. Looks
bad! Most of it could have been
prevented at overhaul.

The overhaul manual allows a
0.006” taper in the valve stem, and a
minimum clearance of 0.0045" be-
tween stem and guide. Maximum ac-  procedure. But it produces a smooth-
ceptable clearance is 0.0105”. But—  er running, cleaner engine. (A
if vou get it—you'll also get oilleaks.  cleaner airplane and hangar floor,
" Here's Airwork’s answer to this tool) Send your next overhaul to
problem: First, hone the stem, re-  Airwork.

Airwork

CORPORATION
Millville, New Jersey

Vil

L0 |

. AVION DIVISION

MILITARY - INDUSTRIAL

I lr-\! tpmoent

— (.I {:_ f-- l.."'- I-:Il STRIES

and Components »

1 Park Place, Paramus, N. .

(1 Cf oivisions:

PFRODULCTS

AMERICAN CAR AND FOUNDRY. AVION. NUCLEAR
W K

ERCO. CARTER CARBURETOR. SHIPPERS CAR LINE

BRANCHES IN:
WASHINGTON
MEWARK » MIAMI » ATLANTA
CLEVELAND

|
it B |

InSex “q

-'I'.-_}I | ___._.____,_.ﬁ 5 T
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Mnd?l E6440-1 exemplifies Airborne capabilities in the design and development of large
special motors. Inset shows application on Walter Kidde & Compa ny lightweight com-
pressor package (2.4 scfm, 3000 psi) used for auxiliary pneumatic power an jet tanker.

AIRBORNE CAN HELP YOU WITH
LARGE SPECIAL-DESIGN MOTORS "

Airborne can design and develop almost
any type of large special motor vou need
and supply it in any gquantity you re-
quire, Evidence of this capability is
found not only in current projects, but
also in the many different motors de-
veloped over the vears for use on our
own actuators and electromechanical
systems.

Typical of the large special motors de-
signed and produced by Airborne is the
one above developed for Walter Kidde
& Company to power one of its out-
standing lightweight compressor pack-

LINEATORE® « ROTORAC® +« TRIM TROL® +« ROTORETTE® . ANGLgear®

m

ages. Special features include magnesium
castings for weight savings; modified
high-temperature insulation and lubri-
cants: and a special thermal overload
protector (lype C protection) to pre-
vent winding damage al temperatures
above 400°F,

Whatever your particular requirements
in large special-design motors, it will
pay you to consult Airborne. Chances
are we can solve your problem in good
time and at reasonable cost. Write, phone
or wire for more information.

CNIBBOBNE=-

AIRBORNE ACCESSORIES CORPORATION

HILLSIDE 5, NEW JERSEY

Represented in Canada by: WINNETT BOYD LIMITED » 745 mMt.
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Photo courtesy Walter Kidde & Company, Inc.

GENERAL ENGINEERING DATA
Airborne Special Design
Motor EG440-1

I 1. 115/200 v a-c, 400 cycle, 3 phase
(conforming to MIL-M-7969A)

2. Rated 1.7 hp at 10,900 rpm—

10 in-lb full load torque: 25 in-lb
starting torque

3. Duty cycle: 30 min, on at full
load /30 min. off

4. Ambient temperature:
—65 to 4 165°F

5. Altitude: to 50,000 ft
6. Weight: 8.8 Ib

| rROTOLOK
e | NEW
S vcater iy | CATALOG
" SAM-58

Describes Airborne special

actuators and motors. Write
for a copy today.

FPleasant Rd., Toronto 12, Ont.

ACOUSTIC-SEEKING torpedoes are slung between floats of Republic Alouette (left), shown taking off; aircraft is landing on fantail at right.

Alouette Demonstrates ASW Capability

By William S. Reed

Aboard USS Larson—Use of helicop-
ters to bring Navv destrover anti-sub-
marine warfare kill potential up to sonar
sear capability was demonstrated here
in a series of open-sea trials:  Project
DASH, for Destrover Anti-Submarine
[Tclicopter, conceived by the Navy as
an interim measure pending  develop-
ment of advanced anbi-submanne war-
farec (ASW) svstems, brings the addi-
tional dividend of extending the useful
life of a \Waorld War I vintage destrover
fleet.

Destrovers always have had to “run
over” submarines to drop depth charges
or torpedoes. Newer, faster submarmes
with increased underwater speed can
cvade attack even though destrover
sonar range is greatly increased. |

Fmploved as DASIH, Republic Avia-
tion Corp.’s Sud Alouette IT (AW Sept.
l, p. 18) scrambles from the fantail of
a4 destrover in pursuit of a submanmne
anvwhere within sonar range.  Detec:
tion of the helicopter by a deep-running
submarine is virtualv impossible: enemy
sub skipper's first indication of attack
would be the explosion of an acoushe-
secking torpedo against the hull.

Destroyers  can be  converted  to
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CERTIFIED for diesel fuel operation, Alonctte IT is fucled by hydrant from ship’s bunkers.
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The PLANE

New Douglas DC-8 Jetliner,
soon to enter commercial serv-
ice with 18 of the world’s
leading airlines. The four-jet
DC-8 cruises at 560 to 590
mph, carries 118 to 176 pass-
engers, and will cross the
Atlantic non-stop from New
York to Paris in just over six
hours. Fuel capacity on inter-
national flights exceeds 21
thousand gallons.

The PROBLEM

Coupling and sealing hundreds
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of joints in the DC-8's fuel
lines. These couplings must
be flexible and leakproof. On
Mark Couplings, Incorporated,
Los Angeles, the coupling de-
signer, prevents leakage with
rubber O-rings. For these O-
rings, Douglas tested standard
rubbery materials for fuel
resistance, thermal stability,
resistance to abrasion, weath-
ering, compression set, and
shrinkage after fluid immer-
sion and dry out.

The PART

—) | B ) ) 1

Test requirements for the O-rings
were met by a special compound based
on Silastic® LS-53, the Dow Corning
fluorocarbon silicone rubber. This was
the only material to stand over 1,000,-
000 cycle flexings without leakage.

T"|"F‘I_I:AL PROPERTIES OF SILASTIC LS-53

Temperature range, °F ________ —80 to 500
Compression set, 9%,22hrs @ 300 F ___ 22
Solvent resistance, 9% swelled

ASTM No. 3 0il, 21 days @ 300F ... 3
Jet Fuel JP4, 15 days @ 250 F _______ 18

For more information write Dept. 0914,

Dow Corning

CORPORATION
MIDLAND. MICHIGAN

D

N ITANCE TO LNLOUPLE \
- ._.-l‘: Ty,
Yy

[DASH l.,t]:hl]:lﬂi.'t'n. in 48 hr,, according
to the Navy, and already carry the neces-
sary sonar gear for submarine detection,

and radio .mcl radar gear nccessary to

cdireet the luhmr}tu Attaching te-
down cables to the deck and modifving
the fantail guard rail so that it folds 15
about all that 1s 1L':.|1H'L'1_'|;'|- The Alouctte
hias been I'AA-certiheated to operate
its Turbomeca Artouste 11-B1 turbine
cngine on the same diesel fuel used by
the destrover engines, according to Re-
public, making it unneccessary to carry
mn extra jet fuel bunker on the ship,
Capabilitv of the destrover-helicopter
Lmnhiil.ltinu wis demonstrated off Long
Beach, Cahf. USS Larson steamed at
25 kt. About two minutes after somar
contact was established the Alouette
was dairborne with two acoustic-secking
torpedoes slung between 1h Aoats. 1h-
reeted to the viecinity of an “enemy” sub
by ship’s radar, the helicopter pilot was
given the drop command by radio. After
the torpedo drop, the Alouette laid a
smoke screen produced by pumping
chemicals directly into the tail pipe.
New emphasis may be given smoke

-
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REPUBLIC Alonette's smoke-laving capability is attained by pumping chemicals t]lr{'t'll'. into
the tailpipe. Navy is testing materials to make the smoke opaque to radar,

load, 1s in the viecinity of 75 naut. mi.

Techmique in operating the Alouette
from a destrover fantail 18 not bevond
the average pilot’s capability, according
to HL]JuhIaL test pilot Tom Mason., Vir-
tually instantaneous vertical response of
the turhbine-powered helicopter makes
landings on the fantail easv.

would be complete all-weather capa-
bility.

Republic also demonstrated the Sud
Dyjinn, a helicopter considerably smaller
than the Alouctte. Unlike Alouette,
which has its rotor geared to the tur-
bine, Djinn expands the exhaust from
its Turbomeca Palouste IV mto the

sereens  following  tests by Navy  in-

volving introduction of agents into The ultimate in DASH would be a rotor hub and out through hollow
smoke which make it opaque to radar.  drone-tvpe helicopter, Some estimates  blades to tip exhausts. Djinn actually

The Alouette returned to the des-  of the weght required for droning run can lift a pavload approximately cqual
trover where rearmung and refuehing  as hittle as 100 1b. Signitheance bevond  to its own 500-1b. weight, according to

took about two minutes, Range of the  the inerease in pavload, decrease in size,  Republic, and has a '-.urpilml."h rapid
turbine-powered aircraft, with a 570-lb.  and the cxpendabihty of such a drone jump-oft rate.

;IE‘W' ON MARK FLEXIBLE
LINEQGUFLINGE FOR DC-8

Standard equipment on the
Douglas DC-8 fuel lines is ON
MARK's new Flexible Fluid
Line Couplings. Vastly supe-
rior to old style "AN" tube unions, this
new coupling has been tested far beyond the
requirements of specification MIL-C-25014 with simultaneous flex-
ure, axial motion and pressure cycling at —63°F. WITH NO

DEVIATION.
Simpler in design, easy to assemble (NO SPECIAL TOOLS

NEEDED?}, and lighter, the ON MARK coupling seals on deformed,
marred and scratched tubing at all temperatures.

Tests prove these couplings to be equally effective for special
requirements such as hot air, gases, exotic fuels, and vacuum.

In produclion in standard tubing sizes.

For full information please conlact

4440 York Boulevard, Los Angeles 41, California
Telephone CLinton £.2278
rk Fr'r-'l anfale

ﬂh ON MIARK COUPLINGS, inc.

.ﬁ-.-'.urr:.- Campany, Besierly Hilks, Calif.; Aprg Enges
rimE |_rr|'_|1 Mmeola;, Leng I'.'.H'-'.‘l. N, ¥.!: Divisians of Tha
Garrell Carpor |r an: Asviation Electric, Lid., Montreal, Quebec, Canada
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THE SEAL
THAT MAKES
THE DIFFERENCE...

Tortuous test proves superior
seal of HADBAR O-Rings

After 1,500,000 test cyeles in a DC-8 flex- PEATEMAR
ible fuel line coupling, HADBAR 1000-80 : ckedlnantiene:
O-Rings showed little or no signs of wear P

and still sealed perfectly. Tests were con-

ducted through a temperature range of —65°F. to +160°F.

Seals and O-Rings fabricated of HADBAR 1000-80 compounds
are not affected by ozone and weather. Using Silastic LS5-33"
as a base HADBAR 1000-80 has great fuel resistance and gives
maximum abrasion resistance, HADBAR 1000-80 compounds
contain no plasticizers and retain low temperature flexibility
even after long periods of immersion in fuels,

The O-Rings used in the ON MARK couplings are just one
of many silicone, fluorosilicone and Kel-F products molded to
customers’ specifications by HADBAR., When you need supe-
rior products of this type write our Contract Department.

HADBAR, INC.
9530 Gidley Street, Rosemead, California

Telephone Gllbart 4-5853
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Announcing Epsco’'s NEW

DV

ADVANCE IN

DIGITAL
VOLT-OHIM
METERS

Yy ACTUAL SIZE

P T i,
4

® VERSATILE occurately measures both re-

sistances and AC-DC voltages and counts external events,
too! Directly drives printers, punches and memory storage
units and can be directly used os o bi-directional tele-
meler.

y
! UL TEON Y, TRANET J TH
1+ . RSO e Iﬁ
| el | ® FAST less than 2 millisecond reading time . . . up
; to 100 completely independent measurements per second
FULLV TRANSISTQRIZED ff_'ﬁfCIl'I"‘.-"E'}-"ErfE'ﬂ'II..IEE.
No Stepping Switches « No Relays ® EASY TO READ in-line, in-plane visual
display . .. lamp life up to 10,000 hours . .. numerals 1V
inch high . .. automatic indication of polarity, decimal point

aond mode of operation

True dependability and versatility have at long last come
to digital volt-ohm meters in EFSCO'S new DVOM. Fully
transistorized ... adjustment-free . ., no stepping switches or
relays. Provides precise numerical measurement of AC-DC
voltages, resistances . . . fast, accurate visual or printed
quality control data . . . high-speed data ocquisition for
direct print-out or storage . . . remote indication and data
transmission over a single line. Compact, lightweight, port-
able — alsc for rock-mounting. Write for Bulletin 95801,
) ) Epsco, Inc., Equipment Division, 588 Commonwealth Ave.,
First in data control  poston 15 Mass.; in the West: Epsco-West, 125 E.

Orangethorpe Ave., Anaheim, California

DVOM price. . sssxn s T I 4 I

Ask for o demonsiration.

24

INTERIOR ARRANGEMENT

ELECTROMNICS B8 O A 3K F
f
; = LN
(/E ! T
L= |
T, L -y - =
of Ly =~ -

i = D T
Al CORDNTIORIMNG
EADAR LAVATORY ACCESS DDOR FCELiPBAERT

COCKEMT

Cutaways of McDonnell Model 119 turbojet wtility transport show | :
scats for 10 passengers in both forward and rear-facing configura- : e AR Dy A\
tion. Floor to ceiling height is 74 in. + 20 - WARDHOBE  —
McDonnell 119 Has Varied Cabin Configurati
PRIMARY STUDENT
il
/ Y P ~SECONDARY STUDENT

Exploded view of McDonnell 119 entry in U. S. Air Force UCX competition (AW Feb. 9, p. 32) emphasizes wide use of multiple load
paths to produce structural safety in fail-safe design, Fuselage rings are 20 in. apart and stringers are 6 in. apart; crack stopping design halts
cracks when they reach first piece of structure. View at right shows arrangement for radar operator training aircraft,

Model 119 is pressurized with bleed air from Westinghouse J34 turbojet engines; later, Pratt & Whitney JT12 engines will be installed.
Configuration at left shows six of 12 litters. Another arrangement (right) includes use of divans and fore and aft seating,
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Kelay precision

HOW MUCH
SHOCK
GAN

A SYNCHRO
TAKE?

Improved Ketay synchros meet or exceed all the requirements of the

new Mil Spec 20708, superseding all previous Mil Specs—including the
drop hammer shock test, six blows of 2000 ft. Ib. intensity, in
horizontal and vertical directions.

Offering great accuracy and dependability, these Ketay synchros can
perform faithfully under such severe shocks as explosion or recoil . . .

in missiles or gun turrets, for example, or in submarines subjected to
the impact of depth charges.

Stainless steel housing—far stronger than aluminum—and epoxy
resin potting help make Ketay synchros rugged and shock-resistant.
These and other design advantages also assure consistent accuracy
despite extremes of temperature or moisture. Synchros of one or more

sizes smaller and lighter than previously required can often be used
because of their superior accuracy.

Ketay is the only source approved by the Navy Bureau of Ordnance
currently manufacturing and shipping the new Mil-type synchros.

Torque and control units (400 and 60 cps) are available in production
quantities in frame sizes from 08 to 23 at no increase in cost.

i:mpunmf#: Ketay personnel are organized to work with engineers designing
TYNOCHROS . ; .
REaA Ve advanced prototype control systems. Call or write for help in solving
FOTENTIOMETERS 1

EOTaNTINE IR your special problems,

TACHOMETERS w &

SERVD AMPLIFIERS

GYROMECHANISMS

Cataloguez arailable

FINANCIAL

Report Pessimistic on Industry Outlook

New York—Pessimism plavs a pro-
nounced note in the 1959 outlook for
airlines  and  aviation  manufacturers
contained in National Aviation Corp.’s
annual report. The portfolio of this -
vestment company s primanly aviation
and airline securibics.

After enticizing the Civil Aeronautics
Board for acting too slowly in the fare
increase crisis and the airhines tor then
lack of unanimity, the report adds:

“The best that it scems logical to
look for in 1959 is enough recovery in
its (the airfhne industrv's) standing in
the capital market so that its equity
base can be broadened without further
dilution of the kind which some ot the
frunks were forced to impose on their
stockholders just to stay alive,”

Noting the fourth quarter rise i anr-
line carnings, the report also points out
these looked better than they were be-
cause of the strike situation, Still, it
considers evidence of a resumption of
traffic growth a heartening sign through
no indication of “easy street” for 1959-
19610,

“Having been denied the opportu-
nity to put fat on its bones during the
19505, the report said, “the re-equip-
ment revolution of the next few vears
and the added capacity which must be
sold represent a gigantic undertaking
in relation to a credit structure that has
been stretched to its utmost limits,”

Though pessimistic to this degree,
National on the balance did increase its

aithne holdings last year in line with

a trend that has genemlly been fol-

lowed by professienal investors (AW
Oct. 6, p. 49; Jan. 26, p. 47). To some
extent this trend mav have been in-
fuenced by technical factors—buying on
the theory that what has come down
also must go back up—but a report from
Bache & Co. issued about the samc
time as National Aviation Corp.'s sum-
mary gives a good msight on how the
market analvzes the situation.

Jet Ainancing problems and reduced
carnings a vear ago depressed airline
stock prices. Recovery has been sub-
stantial since then, but the Bache re-
port notes that prices are shll well
below former price-carnings ratios, re-
Aecting investor dissatisfaction with air-
line stocks, and thus may still be selling
at low prices in relation to potential
CATNINGS POWET,

The report cites these favorable fac-
tors:

o Traffic growth apparently will resume
with introduction of new equipment
and recovery from the recession. How-
ever, the Bache report considered tap-
ping of new markets vital,

¢ Equity dilution, the threat of which
was a major deterrent to stock prices in
1958, was not as severe as feared be-
cause of unexpected lemiency on the
part of institutions in arranging debt
financing (AW Dec. 15, p. 37). Dilu-
tion is still a threat for some carners,
heavy debt commitments may handicap

carmings, and severe restrichons have
been placed on working capital and
dividend pavments in many cascs, the
report said. But the re-equipment pro-
gram was termed essential for growth
of the mdustry.

o “More lenient” policy of the Civil
Acronautics Board in allowing a general
fare increase, reduction of some dis-
counts and jet surcharges may indicate
a significant shift from the previous
CAB stand that no case has been made
for a rate increasc.

The report recommended United Air
Lines, Delta Air Lines and Continental
Air Lines, the latter as a highly specu-
lative situation but with considerable
potential. Several others appeared at-
tractive, the report said, naming Ameri-
can, Northwest, Capital (as a specula-
tton on further rate increases) and
Western. Trans World Airlines mav
be forced into further equity dilution
as its Anancing plans mature, the re-
port said, and National, Eastern and
Northeast are facing problems of in-
tense competition along similar routes.

IFortunes of the four manufacturers—
Boeing, Dounglas, Convair and Lockheed
—who are building the U.S. turbine
transports for the major trunks are
bound up in this situation.

“As matters stand todav,” the report
said, “not one of the four builders has
enough orders in hand to recover what
has been invested in the design, de-
velopment and testing of its hrst jet

- *
* i
LR

i NORDEN " DIVISION of United Aircraft Corporation

Convair Envisions Mach 3-5 Supersonic Transport
KETAY "',DEPAHTMEHT, Commack, Long Island, N.Y.

Artist’s conception of a Mach 3-5 supersonic passenger transport was prepared by Convair Division of Gcm.'nl! Dynamics {;ﬂrp. Adrcraft
would cruise at altitudes of 60,000 ft. or higher, according to design report by R. C. Sebold, Convair vice president (AW Feb. 2, p. 38).
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ROVERS...

airhner, “Their combined investment
just this phase is on the order of %500
million and has been wrilten off
made.

“However, to retrieve it in full solely
as a commercial venture, a high degrec
af ingenuity will be called for and the
radical step of accepting some trade-ins
1s an example.”

Diespite lhr.-ir reluctance to enter the
arca as principals in the disposal of
excess equipment, the report said these
manufacturers have recogmized that a
collapse in the used plane market would
stifle jet sales and have bowed to such
radical steps as trade-ins.

The report cnticized the Administra-
tion for its l:nmp]u.unu in the missile
and space field in face of Russian com-
petition.  Placing a ceiling on defense
spending when there is a question of 1ts
adequacy 15 a calculated nsk that need
not be taken, the report asserted.

FFavorable developments mentioned
in the report meluded:

e Establishment of the Federal Aviation
Ageney.

e [ssuance of the Cherington report,
bringing into focus publicly the prob-
lems of the airlines.

e Continued strength of the business
flving held.

Changes in the corporation’s port-
folio last year included:
¢ Eliminated: Bendix Awviation Corp;
KLM Roval Dutch Airlines; Northeast
Airlines.

— W% I-"Iu'lull.i hI.'l.'h . T T LT LTI TE R R R 1|.'l.l|'|.l|.
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Thermocouple Wires
Quality - Variety « Delivery

fy T

Thermo Electric makes thermocouple and thermocouple extension wires
for every possible use—actually over 1500 varieties. Just a few seconds
with a T-E Wire Catalog will find the exact type vou need. Solid and
stranded cenductors are available in all standard calibrations. The most
modern types of insulations will meet all conditions of moisture, chemi-
cal action, abrasion and high temperature. Our own complete facilities for
wire drawing, insulating and calibrating guarantee you unmatched quality.
Prompt delivery on most types from our large stock.

Write for New Wire Catalog No. 32-C

Thermo Electrie ¢. 2

SADDLE BROOK, NEW JERSEY
In Canada =THERMO ELECTRIC (Conada) Lid., Brampton, Onh.

IEEE LR AR E RN l-'l:l:h-]-'ll..;-'l-i.-'l;h_'l_'!-l_‘h‘l‘

. "-:;"-:% ® Added for first time: Ampex Corp.: i ’%mmj??i R Mm‘@ﬁ
s Grumman; Hewlett-Packard; Hoffman | & a
Electronics Corp; Lockheed Aircraft = i
e Corp; Statham Instruments; Thiokol; = s E T .
[ Nl Vanan Associates, Northwest Airlines. | % tr“ti“res nglneers ﬁ“
e ® Increased previous holdings: Acrojet- o o
[?L-_rlt_r;ll: Marquardt; North Amecrican % The Columbus Division of North American Aviation offers posi- ;E
Aviation, and Amencan, Braniff, United = tions in structural design and analysis, Development of the TZ2J i
= - and Western Air Lines, i jet trainer and the A3J Vigilante, an advanced weapon system, o
IaSt-m atu rlng Tl I "'rarEd SYS!EI I IE advance IR o I-:ILL'-”_‘“L[_] ]JIL‘I-EU“"II hﬂldiﬂgh, EULil’IE | :'f': are two ﬂfthﬂmﬂjﬂrﬂmjt'ﬂui .—:Eusing [JlUI'L"ﬂﬂtiﬂuiﬂgE-t-ﬂﬂ.ﬂxpﬂnﬂ-iﬂﬂ- %
i arly wanrn i a2 g reconn ai Sssance tai I-wam i N g (offset by purchase of Boeing converti- | o Additional development work must be accomplished in all fields of =
¥ 1 ble IIL]'-"L ntures):  Cessna Uhn_m % structures, including structures subject to high temperatures. %
Vought; Douglas; General Dynamics: o Structural Designers will work in an integrated group ...a group |
ALL-OUT DEVELOPMENT of the precocious infrared sciences at Texas : . :"h]I;JTTE]'[ “]mtl pson Ramo \W t}f}]JTIdgL E% composed of designers responsible for their own stress and weights Ji
. ' P T X . i 1 atd w
Instruments has brought this versatile field to new levels of sophisti- United Awrcrazt; Fan /mencan, . i calculations, . ; g : -
ti turitv that lls desi : licity i 1 ¢ d R Market value of the total portfolio i We also need Airframe Design Engineers capable of handling =
CAOOR —& MATIIY AL Spelis CRarEn SimplHEIRY M COIMAER By tes, ai apparatus division was given at $22,459,572 compared | analytical aspects of component design as well as layouts. Experi- .
permits expert use by inexperienced personnel. The keys to this new with an average cost of 515,775.245. I & ence integrating weight, stress, or loads information into design i
status for infrared are new optical materials, new materials/systems/ Tysiams management | % desired. ﬁ
application matching techniques, advanced detector cells, and low-noise systems — airborne early warning, airways Mﬂﬂﬂﬂd Plﬂﬂﬂ NEEd | & If you are llﬂtﬂrﬂﬂi'ﬂﬂ in advancing from a “board job™ to a design ’%
. . . . . control, antisubmarine warfare, attack-bomb Eet yasition, send resume to: 13
transistorized circuifry — all pioneered by Texas Instruments, DAVIERHAN Eveteins. COURDATTRITINS, angine Rﬂlﬂﬂiﬂﬁ PEH]F‘ SHTE . I :
Thi - - A ) instrumenllal:inn_ missile systems, portable . . o | % H. Keever, Manager ios
his experience can work for you immediately, whether your particular ground equipment, reconnaissance, space elec- New York—United States air defense | & B dinpshite Prroninal Bak AW 61 i
: - . . ; . . . tronics. , ; : ; Rl s : by A2 i
interest 1s reconnaissance, distant detection, early warning, tracking, tail- ; _ ]jj.i]{;-_.-,q 'IJII‘." 15 oving toward a “mixed %’ North American Aviation, Inc. i
warning, or merely curbing a heat-seeking missile’s tendency to chase ;“E'l'::t':;_t;ﬁ:l;’i“ﬁ;IT“*:;'IE;":&';‘:;E Air Force which will combine manned i 4300 East Fifth Avenue .
the sun. To obtain IR technical services, backed up by the capacity to intercom, microwave, optics, detectar cells, aircraft supplemented by missiles, ac- | %’% Columbus 16. Ohio 2
: . : engine inst ts, transf , 1 tand- le : : ' &
produce in any quantity the systems you require, properly cleared ;s and other precision devices, }f“i;ﬁ:”\: T:;'S; Ei"}m president of i -
A q - & o
military or industrial personnel contact SERVICE ENGINEERING - TTar.) | ﬁ A be Ywnnld L o 1 | %ﬁ THE COLUMBUS DIVISION OF 4
DEPARTMENT: research,/design /development/manufacture L L-'“L e “wouldn't want to hazire ﬁé &
-I o a guess” on the proportions of manned o -
_J)I aircraft to missiles, but he L-mphm.rui 3:-;:: HOR“I A"IERICAN AVIATION, |Nf. i

I + New York Society of Security i . s
EXAS i L(_ N ST RU M EN TS 1;:.!1:::'::&% I:'{?n: 1':*:‘[ week that “there will %E Home of the T2J Jet Trainer and the A3J Vigilante i
INCORPORATED : g 4 ' ' o

always be need for manned airbome e
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No matter where it comes from . . .
ultra-high angular velocities, skin-friction,
conduction or radiation from the burners . ..
today’s airborne bearings spin in tempera-
tures that approach ever closer to the soften-
ing point ﬂfrizunventiﬂnnl steels,

Unceasing research work here at Roll-
way strives for new understanding and con-
trol of limiting forces . . . and for practical
metallurgical combinations that will enable

® TYPICAL OF ROLLWAY R & D WORK IS
THIS JET AIRCRAFT HYDRAULIC PUMP BEAR-
ING, FEATURING A BROACHED INNER RACE.

Baby, it’s HOT inside ......

aerodyne engines to fly faster, higher and
further with less mechanical friction drag.

Rollway service extends all the way
from down-to-earth estimates of lead time
to closely-held schedules of delivery dates.
Maybe we have what you want now on test.
Costs nothing to find out. Just write or wire
Rollway Bearing Co., Ine., 582 Seymour St.,
Syracuse 4, N. Y,

ROLLWAY

BEARINGS

COMPLETE LiNE OF RADIAL AWND THRUSY CriinDEICAL ROLLIR BEARNGS

_— '
ENGINEERING OFFICES: Syrocuse » Boston ¢ Chicage # Detroit » Toronto » Pittsburgh & Cleveland & Seaitle & Houston o Philadelphia » LosAngeles » SanFrancisce

100

WHITE AYCDO TODAY

Titan nose cone from Avco — The recent flight of the Air Force Titan ICBM was achieved by the

free world's most advanced rocket technologists. Avco scientists and engineers, pioneers in missile reentry

R OPFPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . .

L

work, are members of the Titan team. They are contributing a reentry vehicle designed to withstand the

scorching friction during the reentry phase of the ICBM's planned intercontinental range flight. And now,

UNUSUAL CAR

Avco has been chosen as the associate contractor for the reentry vehicle of the next Air Force ICEM ... the

Avco

AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK 17, N. ¥,

mighty, solid-fueled Minuteman.




vehicles, whether they be aircraft or

space vehicles.” .
| Peale noted that in developing mis- QU'CK

siles, “we must remember that we face
the incredhbly ditheult job of trying to CHEC
duplicate the human skills of a ]:-Llut K
with mechanical, electronic and other
control devices. Im mn upmmn we will
never n.mll]:uhhh do this.”

Peale also cited the nising cost of
alreraft compared with the “enormous”
cost of missiles. He claimed that. in
production quantities, onc interconh-
nental balhishe massile wing may cost
$1 hilhon.

Discussing Republic’s financial pic-

ture, Peale sa1dl the L-:‘.-li.plm. has a cur- pl"ﬂfEEtE -

rent hacklog of $42.019.000 and saiwd Ty
=) : : " f o

incications now are that Republic will against |

later negohate contracts to carry pro-
duction through 1962, Repubhic F-105

in-flight f,'
i I

s _ B _ Thunderchiet jet interceptor 15 pro- \ engine /’
Critical problems in weapons cramed for production through 1962. W\ failure /
system testing: the reduction He estimated Republic sales for 1958 : -
af test time with inereased | will he about %203 million: net income,
test reliability . . . the based on prelimmary fgures, will be

about %5 milhon, with earnings per share
about $3.39, agammst S4.15 in 1957
Peale predicted that in 1959, although
pr:u:lu{"riril‘t will increase, sales wall he
].:m'[_'r_ explamming that this 15 due to
| “accounting treatment given to differ-

reduction of equipment costs
with inereased test flexibility,

The search for a system

meeting these requirements | ent type contracts.
has led to the SCATE EGHEEI]f.L ' [|'|L COmMpmy will move trom a cost
of standardized block design. | plus fixed fee to a fixed price basis, re-
cording sales and earnings only upon
A TALENT SCATE—Stromberg-Carlson physical delivery of aircraft, as con-
.' Automatiec Test Equipment— trasted with progress hills and reim-
II,' FOR embodies existing hardware !mr;r-m:ntu made on cost plus fixed fee
contracts

as a nucleus.

|' Republi orking capital at the end
| public’s worki |
IIIII WEAPONS Implementation with special of 1058 fiscal vear is about $36,038,000,

or the upm.uhtir of $24.48 a share,

| stimulus E‘EI]EI'H'E{ZII‘E :1]1[1 ; ™ k. aEr -
IITES EQU/P ° ' : marking a hike of some $1,138,000 n
|III 7- MENT response monitors ]'D““dﬂ out x*-.'l'J['L:il'lH L:Ii]itt] []ltr[ﬂ.f.{ the wvear.
|

the SCATE svstem, which Defining the F-105 as “the most ver-
meets the testing needs of any satile weapon system  cver devised,” DETECTO RS

Peale said the airplane 15 constantly be-
ing changed and mmproved to mprove
desicn . . . “pushing obsolescence
further into the future.,” He continued:

“SWhen we reach that  inevitable
]:-:riﬂl-uf-l]q:--n_"rlETH_ we have p].l:]i for
seeond and third generation F-105s . . .
radical new models ke twim-engine

STOL and VTOL wversions, a strike _ _ ) |
fecon version, a 1I'|Il“]'|\|:!||'.l-t1"11_ export This quick, positive check pro-

version for the NATO countries. vides an advance warning of pos-
Turning to Repubhic’s diversihcation | sible internal breakdowns before

program, Pealc hli:] the Missile Divi- | in'High' failure.
sion should show about $6.4 mllion n A continuous in-flight warning

weapons system, component,
or sub-assembly ..

A powerful Alnico magnet in the
Lisle Chip Detector attracts any
terrous metal particles present in
the lubricant. These particles
bridge an electrically insulated
gap and complete an electrical
circuit for a positive reading on a
continuity tester.

and 1s flexible,
self-checking, self-
calibrating ...
brings lower cost,
new speed and
reliability to
weapons testing.

Brochure available

on request. cales for Fiscal 1938, a vear in which it | S EUCURCRR-EN =l lls[-1c N IRWITITTe
doubled its business, He pointed out the Chip Detector to the pilot’s or
"],1 | that the division this vear will build ex- flight engineer’s panel.
:': 'ST Rﬂ' M B E H G - GA R LS 'ﬂ' N S‘C G‘D pl_rlunLHLi] versions of the Swallow o WRITE :l"a.r Free Calalog and Samples
-__3'L| . | s | s supersonic drone, in addition to service for festing
A DIVISION OF GENERAL DYNAMICS CORPORATION f‘%* ,ﬁ tost ]J[[I[]H{ ion work on the '-,,[}-5]*:.[.1

1400 NORTH GOODMAN STREET » ROCHESTER i, N. ¥
ELECTRONICS AND COMMUNICATION FOR HOME. INDUSTRY AND DEFENSE

peller drven drone.

H:_pnh]ii he sud, also has under-
taken comprehensive study of an anh-
ICBM nussile and an anti-satellite mis-

CORPORATION

Clarinda, lowa

L
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Terrifically
thrifty. . .
Unlimited in Utility
vew ey @ U % IFHI INMILA N,
ELECTRIC TRUCKSTER

Built to carry a half-ton pavload plus operator and passenger, the three-
wheeled Cushman 734 Electric Truckster is a versatile and penny-pinching
performer. You save money, gain convenience in light hauling, plant super-
vision and security, warehouse service, personnel transportation and many
other jobs. Built for rugged duty with a big 455" by 61 flat bed, the .
Cushman 734 Electric Truckster travels up to 50 miles without recharging.
Fiber glass cab 1s available as optional equipment.

Ask your dealer for FREE demonstration or write for illusirated fliterature

T CU “MOTC )

Sold ond werviced notionally = fEplacamenl

parts immediately availoble CUSHMAN MGTGRS
By Thasi s taviia 1040 We, 2151, Lincaln, Mebr I'
9 Pleate send complele informotion on the 734 Electnic Truckster, l
‘l‘“ GUSHMA" MAME —_— e l
Mﬂrﬂﬂs ADDRESS. e l
I.'!I“.h‘ll‘idiﬂ:r:r ﬂ! U'l.llh[lﬂflﬂ Marine [ﬂrpﬂrlﬂiﬂﬂ CITY - —_ --ET-'lTE
LINCOLN, MEBRASKA | = —

& x
Fluoroflex-T (7eflon) hose for high pressure systems
now tested to the new Resistoflex standard of

instead of industry-recognized 100,000 cycles

Dept. 213 R E S I STO F L E )( Corporation, Roseland, N. J. |

ENGINEERS

® Design @ Research @ Development
® Electrical Controls ® Gearing @ Bearings

Projects include constant speed drives,
hydraulic motors, pumps and other com-
ponents for commercial and military air-
craft and missiles.

Send Resume and Technical Background Data fo:
SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, Il

SUNDSTRAND AVIATION

L
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sile, alonz  with  other sophisticated
projects.

[11 the helicopter field, sales of the
Sud Alouectte Il are “not easily come
by, Peale mentioned. The difficulty is
not with the product, he explained, but
in the tight financing position of op-
erators. Republic is taking “a long,
serious look”™ at the Sud Model 3200
triple-turbine helicopter (AW Dee. 29,
p. 25) which Peale said has potential
tor local transportetion and commuter
service operations.

In the research and development
field, which has S35 million earmarked
for Republic’s varied programs, between
$8-10 million will be spent this vear,
mostly in construction and outhtting of
the new Engineering Rescarch & De-
velopment Center on Long Island.

Peale said, in reference to Republic’s
R&D and space technology efforts, “un-
fortunatelv there seems to be an impres-
sion that this was a sudden do-or-die
decision on our part.” Generally, he
said, the program simply reflects long
standing company policy of "keeping
on top of rapidly changing technology.”

Projects include:

e Studies on practicality of establishing
a manned observabion post on the
moon,

* Complex formula for determining
proper trajectory for a lunar probe
which has been worked out by Repub-
lic scientists.

» Study programs on hot oils, magneto-
hydrodvnamics, and protective coatings
to withstand Mach 5 re-entrv tempera-
tures.

® Proposals for a manned hypersonic
bomber for Strategic Air Command.

Republic, Peale noted, also has done
considerable development work on
strategic orbital re-entrv vehicles for the
period between 1960-70; an carth orbit-
ing boost-glide weapons svstem, plus a
proposal to put a man in space and re-
turn him safelv.

AMC Contracts

Wright-Patterson AFB—Ohio: TFollow-
ing 1s a list of unclassified contracts for
$25,000 and over as released by the
Air Materie] Command:

Tube Division, Radio Corp. of Ameriea,
Harrison, N. J.. procurement of research
gnd development of methods and techniques
for manufacturing high sensitivity photo-
multiplier tubes, (PR XL-8-1410-T26K),
2AR.929,

Republie Avintion Corp., Farmingdale,
™., Y., materials, services and equipment
necessary to bring the XF-103 program
to an orderly conclusion and to provide
future manufacturing development methods
for titanium and high-temperature steels,
{PR PB-E-MMP-6301), $272,311.

Svlvanin Electrie Produoets, Ine., BEmpo-
rium, Pa., Improvement of the design, re-
peatibility and producibility of the SN-
2146C tube for the purpose of establishing »
firm specification, (PR PB-S-MMP-6234
and amendment no. 1), $136,2585,

Crueible Steel Co, of Amerlea, Midland,
Ha., development of methods and machinery
for cold rolling titanium and titanium alloy
to close thickness tolerances of less than
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Versatility

Want an electronic team to fulfill your precision requirements? A facility geared
to short lead time? Dedicated to absolute adherence to your specifications? Con-
sider B) Electronics’ proven record of successful accomplishment in development
of such diverse products as: Detectolab nuclear instruments, Northam miniature
magnetic tape recorders and Vibrotron FM transducers. Here's experience gained
from production of atmospheric sounding rockets (OWL), mobile radar test vans
(SAGE) and sensitive transducers and accelerometers (ATLAS). Here's an organ-
ization able to adapt to your requirement without loss of time. .. or sacrifice
of quality. Consider your need, then . . . consider our problem-solving versatility.
T35 Facilities brochure on request. BJ Electronics, Borg-Warner Corporation,
3300 Newport Boulevard, Santa Ana, California.

————— &
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191 m.p.h.: TR

Fairey's Rotodyne vertical take-off airliner has established i : _
itselt as the fastest roworeraft in the world. On sth G ot Canirmati)
January, 1959, it lew round a 6z mile closed-circuit record
course at an ofhcially observed average speed of 191
m.p.h. for a new world convertiplane speed record—at
ergsing power and eperational weight,

This record, almost o m.p.h. faster than the correspond-
ing helicopter record and 30 m.p.h. faster than the
absolute specd record for helicoprers, confirms Fairey's
claim that the true V.T.O. airliner is here, now, for city-
centre [0 city-centre journcys, nceding no expensive
airficlds, wasting no valuable time.

_.-"fFHI:.-'I'J::.'uH .L.Ii.l.'n'.'.fl &gy
THE KAMAN AIRCRAFT CORP.
BLOOMFIELD, CONNECTICUT

THE FAIREY AVIATION COMPANY LIMITED

HAYES « MIDDLESEX
ENGLAND ¢ AUSTRALIA » CANADA
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INORTH

work in the fields of the future at NAA

DYNAMICS
ENGINEERS

Immediate openings for vibra-
tion, flutter, and dynamic anal-
ysis engineers to work on the
most advanced weapon systems
—such as the B-70, the F-108,
and the X-15, first manned
space ship,

A background in AE, ME. or
other applicable experience is
necessary, Qualified vibration
engineers will caleulate and
measure vibration levels for
consulting on procedures to
insure crew comfort and work
out vibration environment prob-
lems on equipment of particu-
lar airframes. The fAutter and
dynamic analysis engineers will
evaluate flutter characteristics,
including servo systems, of par-
ticular airframes by analytical
techniques and by the use of
dynamic models, and conduct
other studies relating to gust
penetration, landing, and taxi
conditions.,

For more information please
write to: Mr. A. B. Stevenson,
Engineering Personnel, Naorth
American Aviation. Inec., Los
Angeles 45, California.

THE LOS ANGELES DIVISION OF

AN A\

AMERICAN
AVIATION, INC.
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+21% with a flatnezs of 1% or less using
material which has a width 1-.l'1‘.tt- r than
418 in., (PR PE-8-MMP-6204), $53.990.

Crucible Bteel Co. of f\.muriiu. Midland,
Pa., development of methods and technigues
[or rolling titanium alloys reduced to an
acceptable minimum  differential between
longitudinal and transverse properties ea-
gable of forming final aireraft components,
(PR I'B-8-MMP-6100), §94 204,

Crucible Steel Co, of Awmerlen, Milland,
Pa., development of methods for consistently
producing 010 to 1M in. thiek titanium
alloy sheet with o Hatness of 19 or less,
(PIT PE-3-MMP-6201)%, $121.000,

Westinghouse Electrie Corp., [Davion,
Ohin, hizvh temperature =ilieon switching
device, (PR D8738), 369 437,

Westinghouse I*JI.J-J.'lrIeI Corp., Davion,
Ohlo, miniaturized power transformers, (PR
PB-8-MMP-6634-1), 170552

Research, Ine,, Hopkins, Minn., arresting
eable, pop-up fdeviee for engaging jet air-
craft, (PR 08583), §191.821,

Eitel-M¢Cullough, Ine., San Bruno, Calif.,
construction of CD=-16 and CD-18 tubes for
environmental testing and statistical evalun-
tion, (PR PB-3-AIMP-6275), £046,741.

North American Aviation, Ine., Lo An-
geles, structural analyvsis and flutter analy-
gls reports, (PR 14470), £120,205,

IMoehler-Jdarvis Division, Nationnl Lead
Co., Toledo, Ohlo, Investigation of the effect
of ultra high pressure exerted on castings
during and prier to solidification, (PR PB-
R-MMP-8133), ®48,TT6.

Ploneer Parmnchute Co., Manchester,
Conn., canopies and accessory hardware for
experimental parachute sy=tems for use
with eclassified items, (PR H6438), 235 866,

Systems Research Laborotories, Tne,,
Davton, Ohin, development of high tem-
perature radintlon-resistant thermometers,
{FRE PB-S-MMP-L600), £51.385.

Ploneer-Central Divisgion, PBendix Avia-
tion Coarp., Davennort, Towna, =sarvival kit
assemblles for service test, (PR DG-9-01A-
7215 and 5T126), 830,000,

Dynnmic Research, Ine,., Los Angeles, de-
velopment, fabrication and evaluation of a
gerviee test gquantity of two recharcing
units, liquid nitrogen or oXveen, ineluding
supporting spare parts for three months
operations, (PR MG-8-4310-316 and amend-
ment no. 1), 56,470,

Standard Stee]l Works, Tne,, Wanzns Clty,
Mo, tyvoe AMH-1 eompressed cas cvlinder
semitrailer In aeeardancs with MITL-5-4072
and spare parts for storare, transportation
|f1iF h vl Aaf yvaelang |.r|-..'.-.-.|a|'..;1.:;\.F'[ L T il
(PR MP-0-2200-30115Y, 406,294,

Jdohn T. Thompson & OCon., Washington,
N ., storine and distribution of Alr Foree
forms and publications, (P OG-9-P-1007Y,
00, 04010,

The Ameriean Coleman o, Littleton,
Colo., one wvehicle, aireraft movement, un-
eonventional type, up to 500000 1h, eross
welght for B-52 aireraft with supporting
data, (RFQ 31-800-59-5002), (PR MP-a.
2420-30105), 857.508.

Internationn! Eleectronirs Engineering,
Ine.,, Washington, D. C., malntenance serv-
ices for data reduction and speclalized In-
telllgence equipment. (PR ATI-AM-L.P-19),
250,343,

Fay, Spoffard and Thorndike, Ine.. Bos-
ton, title TT architect-engineer inspection
gserviees, (PR PM-8-X-5618, 5623 and 5R22),
528,370,

Laboratory for Electronies, Ine., Boston,
five man vears of engineering services to
support AN/APN-105 Doppler radar pro-
gram for F-105 aireraft, (PR PE-2-8T-
23772y, $135,889,.

."I-[nr!-if- Instrument Co., Hudzson, Ohlo, vari-
ous replacement parts for C-1A & C-1B
timer, A-13 & EL-1A dryer. A-§ & EH-T
processors and D-1, EN-TA, A-14A, A-1S8
and =1 printers and ground support eguip-
ment, (PR MO-8-6T40-2665, MO-B-10E-T50,
MO=B-RT60-2543, MO-5-6T760=2595 and M-
R-GTEN-2602), £4D,089,

Waste RKing Corp., Loz Angeles, type
MA-1 =upersonie pitot tube for F-101 and
F-104 alreraft, (PR PE-T-03C-i698 and
=4016Y, 554 578,

Fropeller Division, Cuortizz-VWright Corp.,
Caldwell, N. J., propeller asseomblies and
components for C-15350 aireraft, spare parts
and data, (PR PE-3-03A-37T43 and 4015),
g, 001, T47.

Avoid false
test results with
GLENNITE
internally
ungrounded
accelerometers

Now you can avoid one of the major
causes of false test results — spurious
“ground loop” voltages — by using in-
ternally wngrounded GLENNITE acceler-
ometers,

These units contain sensitive seismie
elements internally insulated from the
mounting stud by rugged ceramic insu-
lation. You can employ a single point
growid at the data handling or record-
ing equipment by using a combination of
these accelerometers with ungrounded
GLENNITE amplifiers and filters,

GLENNITE accelerometers are avail-
able in uni- and triaxial models — wide
acceleration and temperature ranges,

A complete line of associated un-
grounded electronie equipment includes
filters, amplifiers, connectors and other
related umits,

For complete data on Gulton instru-
mentation systems — prounded or un-
grounded — contact your local Gulton
reprezentative or write us direct.

Call in Gulton

From transducer to readout, Gulton is
capable of meeting all your instrumen-
tation needs, If you have a measure-
ment problem, why not call in a Gulton

Instrumentation Engineer. His broad ex-
perience in shock and vibration meas-
urement can prove invaluable to you.

GULTON INSTRUMENTATION DIVISION

Gulton

Industries,

Inc.

Metuchen,
Mew Jersey
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SAFETY

State Department Report on C-130 Crash in Russia:
h
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ARTICLES from Sovetskaya Aviatsyia, Russian Air Force Daily newspaper (reproduced in part
above), contain what is apparently a description of the attack. The caption to the top photo
reads—"Operator Junior Sergeant A. Gvozdev, Komsomol member rated excellent in combat
and Pﬂ!itiﬂi]] l'.'[ﬂil'lil'lg, 15 hﬁﬂkiﬂg the tﬂl'gﬂ't.” In the bﬂﬂﬂm Phl]tﬂ of Russian airmen appa-
rently working at a situation plotting board, the caption reads—“In the photograph (left to
right) Navigator Captain N, Romanyuta, Plotters Privates D, Pankeev, N. Budarin, S. Ichin,”
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U.S. Monitors

(U. 5. State Department after several
months investigation has {ormally charged
that Soviet interceptors attacked and sﬁ:’;t
down a U, S. Air Force Lockheed C-130
last Sept. 2. The Department savs the un-
armed aircraft, which crashed side the
Soviet border, was attacked on the Turkish
side of the border while taking part “in a
world-wide Air Force project to study the
propagation of radio waves transmitted by
U. S, radio stations.” All 17 crewmembers
aboard the aircraft are believed to have been
killed. The Soviet government has conceded
that the C.130 crashed inside USSR ter-
ritory but demies it was attacked by Russian
planes. To back its claim that the C-130 was
attacked and shot down, the State Depart-
ment has released translations and photo-
stats of two articles from Sovetskava Avia-
tsvia, Russian Air Force daily NEWSspaper,
apparently describing the attack; what the
department describes as a transcript of an
mtercepted radio conversation between the
Soviet pilots who attacked the American
plane; a chronology of its protests, and the
Soviet replys, Aviarion WEEk is reprint-
ing the articles and reports i full. )

On Sept. 2, 1958, an unarmed United
States Air Force C-130 transport aircraft
disappeared while on a flight in Turkey.
Seventeen men were nhmrdg the plane.

As the result of an investigation con-
ducted by the United States Air Force in
Europe (USAFE), it was determined that
the plane had been intercepted and attacked
by Soviet fighter aircraft in the region of
the Turkish-Soviet frontier near Kars, Tur-
key, following which it had crashed in flames
n Soviet Armenia.  On Sept. 24, 1958, the
remains of six men were turned over to
United States authorities.

Missing 11 Men

The U.S, government has repeatedly
pressed the Soviet government for the re-
turn of the missing 11 members of the
crew of this plane or for information re-
g:trr:]m% their condition and whereabouts.
In its latest written communication on this
subject, a note of Oct, 16, 1958, the Soviet
government repeated its earlier denials that
any further information was available regard-
ing members of the crew of the plane.

On Nov. 13, 1958, Deputy Under Secre-
tary of State Robert Murphy made a lengthy
oral representation to Soviet Ambassador
Mikhail A. Menshikov, presenting him with
cvidence that Soviet fighter planes had inter-
cepted the C-130 and shot 1t down without
regard to the rules of civilized international
practice. Mr. Murphy said that the United
States wished a settlement of this case. He
emphasized that some of our men had been
killed, that there were certain rules of con-
duct in the civilized world, and that the
United States government hoped the de-
sired information regarding the 11 miss-
ing men would be promptly forthcoming,
The Soviet ambassador said that he would
convey the details of this representation to
his government, (A full account of Mr.
Murphy's representation is included here.)

The Soviet government did not reply to
this representation.

On Jan. 7, 1959, the Vice President of
the United States received the First Deputy
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Chairman ot the Council of Mmmsters of
the USSR., Mr. Anastas 1. Mikovan. Dur
g the course of their conversation, the
Vice President raised the question of the
11 nmussing crew members of the C-130
Reternng to the desiability of reducing ten-
sions between the United States and the
Soviet Union, the Viece President said it
would be usetul to make progress on matters
like this one. He said it would be helpful
if the Soviet government gave the United
States government an indication or a state-
ment about what had happened te the men
involved, The Vice President sad that the
C-130 case has great emotional impact in
the United States. Great concern 15 felt
about this case by the American people,

Mr. Mikoyan replied that the Soviet gov
ernment had given all the information it
had. He said that there was no sense in their
trying to hide anvthing and wondered why
the Americans were so suspicious about this,

The Secretary took up with Mr. Mikovan
on Jan. 16, 1959, the destruction by Soviet

lanes of the unarmed C-130 and asked
?m information regarding the 11 missing
crew members. He pointed oot that re-
sponse by the Soviet government to our
representations would help to satisfy seri-
ous anxieties felt by the American people,
who want the missing men returned, and
that a meaningfol response would be a
helpful step from the standpoint of United
States-Soviet relations.

Mr. Mikovan said that the Soviet govem:
ment had done all that it could, that all the
hodies had been returned, and that the
Soviet government did not know about any
other personnel. Mr. Mikoyan protested
that there would be no point in the Soviet
government holding anyv bodies or living
crewmen, and he expressed the Soviet gov-
ermmment's lack of understanding and wn.
tation over the U. 5. povernment’s insistence
concerning this case. He denied that the
plane had been shot down, asserting that
it had crashed.

In view of the refusal of the Soviet gov-
ernment to respond satisfactorily to this gov
ernment’s representations on this case, the
United States povernment reserves its rights
with reference to the human and material
losses incurred as a result of the Soviet action
of Sept. 2, 1958.

The remains of six members of the crew
of the C-130 were . . . returned to United
States anthorities on Sept. 24, 1958,

Murphy Presentation

On Nov. 13, 1958, Deputy Under Secre-
tary of State Robert Murphy received Soviet
\mbassador Mikhail A. Menshikov, who
was accompamied by Maj. Gen. Mikhail N.
Kostiouk, Air Attache of the Soviet Em-
bassy at Washington,

Mr.  Murphy  recalled  Ambassador
Menshikov's past statements regarding lus
desire to promote improved . S.-USSR
relations and better understanding between
the two countries. He then referred to the
loss of the United States Air Force C-130
in Soviet Armenia on Sept. I, 1958, as a
cause of grave misunderstanding. He ex
pressed the hope that the Ambassador
wonld cooperate in removing this misunder-
standing.
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Mr, Murphy told the ambassador that
it was difhcult for the United States
government to understand why the Soviet
government had supplied no information
regarding the crash until 10 days after
the imcident had cccurred and then had
furnished only a fragmentary report.  Mr.
Murphy reviewed the facts i the case
and mformed the ambassador that it ap
peared to the United States government that
the American pilot, as a result of the sig-
nals transmmitted by radio beacons i Soviet
Georgia and Armenia, had probably made
a navigational error which resolted in his
unmintentionally crossing the Soviet border,
The plane, having thus flown into Soviet
territory, had been shot down by Soviet
hghter aircratt without regard to the rules
of cwilized international practice, as though
it were an enemy aircratt. The tail assembly
had been shot off and the plane had fallen
out of control.

There had been 17 men in the plane,
but the remains of only six men had been
rctumed to the Amencan authornties. Ac-
cordingly, the United States government
was making this demarche to the Soviet
government through Ambassador Menshikov
tor information in the possession of the
Soviet government regarding the men who
were still mssing,  Mr. f"-.lurph]. said that
he could not emphasize enough the gravity
with which the Umted States government
viewed this case. The United States gow
ernment wanted the facts. It wanted to
know what had happened to the men.

Since the ambassador had questioned Mr.
Hurph}"ﬁ statement that the United States
plane had been shot down by Soviet hghter
aircraft, Mr. Murphy offered to have plaved
for the ambassador a recording of the radio
conversation between the Soviet pilots who
had shot down the C-130. The ambassador
dechned to listen to this recording, saving
that he was not competent to assess it from
a technical point of view. Mr, Murphy ex-
plained that it was for that reason that the
Soviet Air Attache, General Kostiouk., an
aviation expert, had been nvited to accom-
pany the ambassador on s call.  Mr,
Murphy explained that the ambassador
had been summoned n order that facts
known to the United States government
might be communicated to him as Soviet
ambassador to the United States for convey-
ance to his government. Mr. Murphy said
that it was Ambassador Menshikov's e
sponsibility, as Sowviet ambassador to the
United States, to listen to the representations
that were being made to him. The Soviet
ambassador nonetheless refused to listen to
the tape recording. Mr. Murphy then gave
the ambassador a transcrnipt n Russian of
the recording.

Ambassador Menshikov stated that the
soviet government had rephed to the notes
addressed to it by the United States gov-
ernment on this matter and 'iugg-:—.‘-i‘t‘d that
these rephies represented all the imformation
available to the Soviet government. Mr.
Murphy replied that evidence in the pos
session of the United States government n
dicated that additional and very I':II'II'JJ'II.’I’JII?
information was available, and added that it
was the intention of the United States gov-
crnment to pursue this case further. M,

Soviet Attack on Air Force Transport

Murphy smd that the Umted States gov-
ernment wished a settlement of this case,
He emphasized that some of our men had
been killed, that there were certain rules of
conduct m the civilized world, and that
the United States government hoped the de-
sired mformation regarding the missing men
would be promptly forthcoming.

Mr. Murphy then briefly reviewed the
case once more, pomting out that the op-
crabion of Soviet radio beacons in the area
might casily have induced a navigational
error on the part of the pilot. He said that
the plane had entered Soviet amrspace in
error, and not intentionally,

Mr. Murphy then read most of a transla-
tion of any article entitled “Great Skill: A
Swift Attack,” which had heen published
m Soviet Aviation, the newspaper of the
Soviet Air Force, on Sept. 20, 1958. When
he had concluded, the Soviet ambassador
asked Mr. Murphy whether what had been
read were fiction. Mr. Muorphy then handed
the ambassador photostatic copies of the
article and a preceding one on the same
subject. Mr. Murphy once more told the
ambassador that the United States govern
ment regarded this case with extreme gray-
itv.  Ambassador Menshikov said that he
would convey the details of this represen-
tation to his government.

Incident Chronology

® Sept. 2: An unarmed USAF C-150 trans-
port aircraft, attached to the 7406th Support
Squadron based at Rhine-Main Aiar Base,
Frankfurt, Germany, disappears between
Trabzon and Van, Turkey, while participat-
mg in a world-wide Air Force project to
study the propagation of radio waves trans-
mitted by Umted States radio stations, The
plane was on a flight from Adana to Trab-
zon to Van and back to Adana, all within
Turkey. Aboard the aircraft were:

Capt, Paul E. Duncan, Washington,
D, L,

First Lt. John E. Simpson, Richland,
Wash.

Capt. Rudy ]. Swiestra, Compton, Calif.

First Lt. Ricardo M. Villarreal, Laredo,
Texas.

Capt. Fdward | Jeruss, New  Haven
Conn.

Set. Leroy Price, Hodgeville, Ky.

Technical Set. Arthur L. Mello, Erie, Pa.

Master Sgt. George P. Petrochilos, Lewvit-
town, Pa.

Aircraftsman irst Class Robert . Oshin-
skie, Shamokin, Pa

Aircraftsman Second Class James E. Fer-
euson, Jr., LaPorte, Ind.
" ASC Joe L. Fields, Cynthia, Ky.

ASC Genald C. Maggiacomo, Lverctt,
Mass.

ASC Harold T. Camps, Coleman, Wis.

A\SC Robert 1, Moore, West Monroe,
La.

\SC Archie T. Bourg, Baton Rouge, La.

ASC Clement O. Mankins, Fayette, Pa.

ASC Gerald H. Medeiros, New Bedford,
Mass, |

The Turkish government and the Air
Force begin an intensive search for the miss-
g plane.
® Sept. 6: The American Embassy at Maos-
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cow dehvers a note to the Soviet Ministry
of Foreign Affairs, and the American Em-
bassy im Tehran orally approaches the Ina-
man Foreign Mimstry, asking for any avail-
able information regarding the plane and
its crew of 17,

® Sept. 8: The Sowviet Foreign Ministry
orally informs the American Embassy at
Moscow that the Soviet authonties con-
ducting the imvestigation requested in the
embassy's note of Sept. 6 desire to know
in what region the plane might have ap-
proached the Soviet border. In response
to the embassy's question, the Ministry
states that the Soviet authorities have no
imformation about the plane.

® Sept. 12: The Soviet Foreign Ministry
delivers a2 note to the Amencan Embassy at
Moscow in which it is stated that a USAF
aircraft has been found 55 kilometers north-
west of Yerevan im Soviet Armemia. The
note further states that remains of bodies
were found “from which it is possible to
assume that six members of the plane crew
perished,” The note charges a dehiberate vio-
lation of the Soviet frontier. In answer to
oral questions put by the United States
Charge d'Affaires, Richard H. Davis, the
Soviet Foreign Ministry states it has no
further information to add to that given in
the note, The Charge d'Affaires requests
that a further search for the missing men be
made, that an ofhcer of the embassv or an
other United States official be permitted to
visit the crash site of the plane and that
arrangements be made for the transfer to
American authority of the remains of the
six crew members mentioned in the Soviet
note,

® Sept. 13: The American Charge d Aftares
m Moscow delivers a note to the Soviet
Forecign Ministry requesting information as
to the whereabouts and condition of the
11 mmssing men and stating  that the
United States expects full cooperation from
the Soviet government in granting access to
the crewmen and in returning tﬁfm. The
note also requests that representatives of the
embassy accompanied by technical experts
as may be required to investigate the circum-
stances of the crash be permitted to wvisit
the scene of the crash and that facilities be
extended to them for effecting identification
of the victims and arranging for the transfer
of their remains to appropriate United States
authorities. The note goes on to reject the
Soviet charge that the plane intentionally
violated the Soviet frontier and states that
the United States government is unable to
understand the delay of the Soviet authori-
ties in furnishing it with the limited intor-
mation contained in the Soviet note of
Sept. 12 or the oral denial of any informa-
tion made by a Foreign Ministry official. It
states further that the United States Air
Force has information to the effect that the
plane was intercepted by three Soviet fighter
aircraft in the region of the Soviet-Turkish
frontier, that following the interception the
plane proceeded eastward under the control
of the Soviet aircraft, and that shortly after
this an explosion was heard and a large col-
umn of smoke was observed rising at a point
within Soviet terntory, Finally, the note
demands complete information regarding the
circumstances surrounding and following the
interception. In answer to a question of the
Charge d'Affaires, the Ministry official to
whom the note was delivered repeats that
the Soviet authorities have no further in-

formation  regarding  the mussing  men.
® Sept. 15: The American Charge d'Affaires
m Moscow, Richard H. Davis, asks Acting
soviet Foreign Minister Kuznetsoy when 2
reply to the note of Sept. 13 will be forth.
coming and if he has any further mforma-
tion on the missing men, pointing out the
anguish suffered by the men's relatives, The
Acting Foreign Minister replies that he has
no further information, that a reply will
be expedited, and that these unpleasant
affairs would be avoided if American planes
would sto penetrating Soviet airspace,

® Sept. 17: Soviet Deputy Foreign Minister
Firyubin repeats the answers given two days
carlicr by the acting foreign minister to the
same questions put by the American Charge
d’ Affaires.

® Sept. 19: The Sowviet Foreign Ministry
replies to the American Embassy’s note of
sept. 13, The reply states that the Soviet
government has no information on the 11
missing crewmen and indicates the willing:
ness of the Soviet government to transfer to
the American authorities the remains of
six members of the crew found at the site
of the crash, The note denies that Sovict
fighter planes intercepted the USAF C-130
in the area of the Turkish-Soviet frontier.
The American Charge d'Affaires again
presses the Acting Soviet Foreign Minister
for information on the 11 missing men but
15 told that the Soviet government has no
information about them. The Charge
d'Affaires also reiterates the request that
American officials be permitted to examine
the wreckage at the scene of the crash, but
15 informed that this would not be possible.
In response to a question, the Acting Soviet
Foreign Minister tells the American Charee
d'Affaires that he has nothing to add to
what is in the note concerning the circum-
stances surrounding the crash.

® Sept. 21: The American Embassy at Mos-
cow delivers a note to the Soviet Foreign
Ministry again requesting information on the
Illi‘-Hittg 11 ecrewmen. The note also requests
the transfer without delav of the remains
and all materials which will facilitate identi-
fication of the six airmen who are known to
have perished.

® Sept. 24: The remains of the six airmen
are delivered by the Soviet authorities at
Leninakan on the Soviet-Turkish fronticr
to the Air Attache of the American Embassy
m Ankara, '
® Oct. 3: The American ambassador at
Moscow hands to the Acting Soviet Foreign
Minister a note requesting further informa-
tion on the plane, The note repeats the
description of the interception of the USAF
C-130 by Soviet fghter aircraft in the
area of the Turkish-Soviet frontier and
states that it must be assumed that the
Soviet fighter pilots involved have knowledge
of the circumstances surrounding the erash
of this unarmed plane. The note states that
in view of this, the United States govemn-
ment cannot understand why the Soviet gov-
ernment appears unable to furnish informa
tion on the circumstances of the crash or
on the whereabouts and condition of the
missing 11 airmen. After again rejecting the
Soviet charge that the C-130 intentionally
violated the Soviet frontier, the note requests
information on the crash and on the miss
ing men, requests that United States tech.
nical experts be permitted to examine the
wreckage at the crash site, and states that
the United States reserves the right to full
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STEPS IN THE RACE TO OUTER SPACE

This 30-foot high Unicycle is designed Tor
preliminary exploration of the Moon,
once a base camp has been established,
It's entirely constructed of inflated, rub-
berized fabric, with the exception of
strengthening members, hatches and a
few other items of equipment. Gyros
stabilize and steer the vehicle; electric
motors furnish the driving power.
Electricity for the motors and instru-
mentation comes from solar batteries
mounted in the “parasol". The cleated,
rotating wheel upon which the Unicycle
travels is made of inflated tubes. A spare
wheel, carried around the body, acts as

Lunar Unicycle

a bumper in traversing narrow defiles,
Built in two sections, these wheels are
assembled by belt-lacing type fasteners.

The upper level, the navigating and
communications deck, is ringed with
recording and surveying instruments.
Living quarters make up a middle deck
and below is the hold with supplies,
spacesuits, oxygen egquipmentand spare
apparatus.

In the background, two of the expedi-
tion's ferry ships are seen; one landing,
one unloading in the bright Earthlight.

ENGINEERS » SCIENTISTS
ARAMA needs key men to augment a
broad researchand engineering program
in missile guidance and space technol-
ogy. As designer and developer of all-
inertial navigation systems for ATLAS
and TITAN ICBM's, ARSEA provides a
stimulating atmosphere where creative
talents can develop. Write to E. C. Lester,
Professional Placement, AW-2, ARAES
Division, Garden City, N. Y. A Division
of American Bosch Arma Corporation.

AMERICAN BOSCH ARMA CORPORATION
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What the eye would see on the other side of the moon has intrigued and defied the imaginations of scientific
minds for centuries. But there’s another way to look at moon tnips—from a very much down-to-earth point
of view, The Space Age is built upon the ingenuity and capabilities of American scientists and engineers
who have solved the myriad problems of the space arts—propulsion, stabilization, and control of launching
vehicles—and the transmittal, reduction, and analysis of data so that man can comprehend the scientific
import of his achievement. The Telecomputing Corporation, through the specialized activities of its six

divisions, has contributed significantly to advancements in each of these areas of the space arts. Look to

the skills, experience, and facilities of Telecomputing for the solution of your control and data processing

problems. Write today for your copy of-the. TC story—"Blueprint For Pgogress:’
.
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DIVISIONS AND SUBSIDIARIES
OF TELECOMPUTING CORPORATION

BRUBAKER ELECTRONICS An R & D leader in the field of ground
and airboarne IFF components, test & checkoul equipments —
IFF systems anailysis — Air Tralfic control systems —radar bea-
conry —detection equipments.

WHITTAKER GYRO Leading producer of electrically driven and
spring-wound free gyros, rate and floated rate gyros for
advanced missile systems —rate of roll, pitch, and yaw indica-
tors for manned aircraft —bank and turn indicators.

DATA INSTRUMENTS Pioneers in equipments for fast and accu-
rate analysis of test data, with automatic recording of punched
cards, tapes, or printed lists —for aircraft and missile flight
tests, industrial and scientific applications.

ENGINEERING SERVICES Specialists in rapid, accurate reduc-
ticn and evaluation of military and commercial data. Currently
handling data redection for daily missile firings at Holloman
Air Force Base,

WHITTAKER CONTROLS The largest developer and buoilder of
custom-built high-performance hydraulic, pneumatic, and fuel

valves, controls, and regulators for advanced missile, aircraft,
and industrial applications.

MUCLEAR INSTRUMENTS Designers and builders of high guality,
reliable equipments for prelaunch checkout and testing of
nuclear special weapons,

TELECOMPUTING CORPORATION

815 Morth Citrus Ave., Los Angeles 38, Califoarnia

compensation for the loss of the arcraft and
its equipment.
® Oct. 6: In the course of a conversation on
another matter raised by the ambassador,
Deputy Under Secretary of State Robert D.
Murphy requested Soviet Ambassador Men-
shikov for information on the missing 11
mrmen and for access by United States an-
thorities to the crash site of the C-130. The
ambassador states that the Soviet govem-
ment has no further mformation on the
matter and that, since the crash site was
probably in a restricted frontier area, the
United States was asking to visit a closed
area i the Soviet Union. Mr. Murphy asks
Ambassador  Menshikov to  inform  the
Soviet government of his comments, adding
that the United States has evidence that
the C-130 was shot down.
® Oct. 16: American Ambassador Thompson
is handed a note by Soviet First Deputy
Foreign Minister Kuznetsov in Moscow.
The note reiterates the statements contained
in carlier Soviet communications on this
subject to the effect that no further informa-
tion 15 available and that the United States
bears the responsibility for the incident.
® Nov. 4: The Air Force announces the
identification of four of the six crew mem-
bers who perished in the crash and whose
remams were transferred to American offi-
cials on Sept. 24. The Air Force announces
that the two crew members whose remains
were not identified will be buried at Arling-
ton National Cemetery with full military
honors. The crew members identified were:

First Lt, John E. Simpson, Richland,
Wash,

Capt. Rudy J. Swiestra, Compton, Calif.

First Lt. Ricardo M. Villarreal, Laredo,
Texas.,

Capt. Edward J. Jeruss, New Haven,
Conn.
® Nov. 13: Deputy Under Secretary of State
Robert D. Murphy receives Soviet Ambas-
sador Menshikov, who is accompanied by
Maj, Gen. Mikhal N. Kostiouk, Air
Attache of the Soviet Embassy at Washing-
ton, Mr. Murphy presents the Soviet Am-
hassador with evidence that Soviet fighter
planes intercepted the C-130 and shot it
down.
® Jan. 7, 1959 Vice President Richard M.
Nixon, during a conversation with Soviet
FFirst Deputy Premier Anastas 1. Mikoyan,
asks that the Soviet government give the
United States government an indication or
a statement about what happened to the
11 missing crew members of the C-130. Mr.
Mikovan replies that the Soviet government
had given all the information it had.
® Jan. 16: The Secretary of State, during
a conversation with Soviet Deputy Premier
Mikovan in the afternoon of Jan. 16, asks
about the fate of the crew of the C-130.
Mr. Mikoyan says that the Soviet govern-
ment had done all that it could do. Mr.
Mikovan declares that the plane had not
been shot down,

Radio Transcript

(Following is the State Department’s
translation of the conversation among the
Soviet fighter pilots which the Department
says was recorded during their attack on
the C-130.)

I am at maximum speed . . .
Roger.

What is yours?

3,000,
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I read you excellently.

583, 1 read excellently,

I read 18 excellently.

Understood altitude 1010,

Understood.

In the northwest, about 7 balls here. (Seven
balls apparently refers to the cloud layer
below the air craft. Seven balls would
mean 70% cloud cover.)

Very poor, almost none.

1302

Roger, 330.

582, 1 have taken course 330, altitude 80,
Roger, 1 am taking.

You are understood, altitude 90,

Roger, 40 kilometers.

.« . poor, I cannot sce the orientation
point yet,

No, not visible, it doesn't matter.

L

150 I have taken,

201, passed the second.

I am 201. I can see the fence well.
(“Fence” is believed to be a reference to
the Turkish-Soviet border.)

Roger.

Roger, proceed m a slight climb toward
vour point,

. « « altitude 100,

My course is 200,

Roger.

Roger.

Roger.

Roger, I have already tumecd toward the
gi_nt, over 136, now [ am turning toward
3.

Yes, I am over 136 now,

Roger.

Roger, 1 am approaching your point.

I am turming to 180, T am taking , . .

to 135.

Roger . . .

Roger, | am approaching vour point,

My altitude 15?]1 10, 2 :

Roger, I am looking.

I am climbing, I am 201, I am climbing.

Roger.
No, I...

Roger, . . . 582,

I am looking.

To the south there is, 2.3 balls.
5382, 1 see the target, to the right.
I see the target, a large one.

Its altitude 15 100, as vou said,

I am 201, 1 see the target, attack!
I am 201, 1 am attacking the target,
You are understood.

I am attacking the target.

Stand by.

The target is a large one.

Roger.

Attack, attack, 218 attack.,

Stand by.

582 . ..

Roger.

Roger.

Attack by four fourths,

:Fl.-r:l target is a transport, four-engined.
Roger.

Roger.

201, I am attacking the target.

218

L

Target speed is 300, 1 am going along
with it. It is turning toward the fence.

. . . the target is burning,

There’s a hit,

The target is burning, 582,

The target is banking,

It is going toward the fence.

.+ » Open hre .

218, are vou attacking?

Yes, yes, I

The tar%r:t 15 burning

The tail assembly is falling off the target.
82, do vou see me? I am in front of the
target.

. . . look!

Oh?

Look at him, he will not get away, he is
already falling.
Yes, he is f%l]]ing. [ will finish him off,
bovs, T will finish him off on the run.

The target has lost control, it is going down.
Now the target will fall . . .

82, a little to the right.

The target has turned over . . .

The target 15 falling . . .

218, no?

Do vou see me?

. . . form up

82, I see, I am watching the target, T scc.
Aha, vou see, it 15 falling.

Yes . . . form up, go home.
After my third pass, the target started
burning.

. . . IN SUCCession.

Roger, I am turning . . .

Roger.

16,577, give the altitude, mission.
Who asked? 1 did not understand.
877.

Altitude 100, toward 135,

Roger.

Repeat, where are you?

On the left, on the left, below.,
Well, let's form up, follow, Let’s go.
I have tanks . . . the group.

Oh?

I have tanks.

Yes.

577, von passed 1347

Yes, yes, fu:ml going toward 135,

1 sce von, proceed, contact the , . .

I am 201 ...

Altitude is still only 3,000, but 1 will
climb a little higher to there from below.
ROBST. .. a

Roger.

Over 130 1 am climbing,.

Roger.

Yes, let's.
That's right, go off to the left.

We are beginning.
577, how do you read me? I am 16,
Excellently, T read you excellently.
You should be altitude 120, in the area of
134, 135;: watch out for the fence.
Roger.
382, how do vou read me? I am 16.
582, 16 is asking you,
(Continued on page 115)
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Rarely does a corporation of United Aircraft's stature
make available such key positions. Ordinarily these
openings would be filled from within, but as the othar
divisions (Pratt & Whitney, Sikorsky, Hamilton
standard, Morden) cannot spare additional valuable

staff men, these openings must be filled from the
outside. You will work beyond ordinary boundaries on

Unusual,infrequently offered, high level positions far:

ELECTROMNIC ENGINEERS
AERONAUTICAL ENGINEERS
MECHANICAL ENGINEERS
PHYSICISTS

Please raply to Mr, John Morth, Engineenng Dept.

A Division of

432 Main Street, East Hartford, Cann.

7582, how do von read me? 1 am 16,
3582, why don’t you answer 167

Roger, this is 577 talking to vou.

Switch off . . .

I did not understand you, repeat.

\h, no, not received yet.

382, how do you read me? 1 am 16,

| am 201, repeat what vou sad.

. I am located here to the north of
130.
I read vou :.'?L-I.'.‘I:“L'I'IH:.'. [ am 577.
Well, I am hetween 134 and 35.
Roger, I am climbing.

Roger.

782, how do vou read me? T am 16.

383, how do vou read me? [ am 16.

377, do you have communication with 827
I will ask now.

82, 1 am 577, how do yvon read me?

Go home, why are you fooling around there
wome place?

Said he has gone home,

52 did vou understand me? 1 am 377.
Roger, 552 to point 107, will land.

I am 16, Roger, vou should be at 12 m
that area.

Roger, Roger, 1 am climbing.

Roger, T will take 350,

Brakes.

\pproach . . .

377, T have taken 350.

377, on communication. T am 16.

[ read vou excellently, my course 15 330,
[ am proceeding to the far one.

Roger, where are vou?

"hpprl:l‘ﬁ;inmtr.'f}‘ on the traverse of point 1007.
Roger.

My altitude is 10 absolute, T am climbing
fFarther.

16, Roger.

Roger.

377, vour course is 100 deg.?

Yes, | am turning toward vou, . . . ordered,
Roger, T see you.

Roger.

I read 129 excellently, I am 16.

I do not authonze.

377, for communication. I am 16,

I read vou well,

I see von, approach the point from the
north.

Roger, Roger, I am turning toward 150,

21VE,

I am proceeding toward 130 from pont
108.

I did not understand you.

Roger, 1 am going on 10, 1 am chmbing
farther.

Fxcellent, 11.

Roger.

I read von excellently, 11.

159, 12,

377, approach the point for a landing. T am
16,

Roger, I am descending.

Excellent, 11.

129, 11

Fxcellent, 11.

I read excellently,

129, 12. 199, 11.

199, 12,

577, where are you?

I am approaching the old point.

How is your fuel?

Well, only the wing tank has run out.

I did not understand.

(Continued on page 117)
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M-3 Arcweld Creep Rupture Tester, custom de-
signed for labs which test smaller size specumens or
use lighter loads.

For accurate creep rupture testing
choose from 8 ARCWELD models

Wherever there's a need for accurate, economical creep rupture test-
ing, the answer to that need is performance-proved creep rupture
testers from Areweld Manufacturing Co.

Choose from 8 compact, easy to operate, low maintenance Arcweld
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize
Arcweld furnaces produce stable temperature up to 2,200 degrees
maximum at no additional cost. Exclusive automatic beam leveling
control: no matter how far the sample stretches, beam remains level.

Other products: eight-station rotary furnace jigs for hot tensile
testing, master control panels, twelve-furnace Universal heat treat
units and instrument cabinets,

Hundreds of thousands of hours of lab performance have proved
Arcweld testing machines to be the logical choice. Clip this coupon
or write on your business letterhead to Arcweld Manufacturing Co.
today for more information and a complimentary Arcweld Creep

Load Caleulator.

#gee Arcweld’s Booth 958 at Western Metals Show, Los Angeles, March 16 to 20.”
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NOSE COMNE SPLICE JOINTS ARE FASTENED WITH H5&7
PING, TYPE 431 STAINLESS STEEL, HEAT TREATED TO 125,000
PSl MINIMUM SHEAR, THE H540M COLLARS ARE R MOMEL,

WING ATTACH STRUCTURE |5 ASSEMEBLED WITH INTERFERENCE FIT
HI-SHEAR RIVETS. THE HS12B PINS ARE 17-4PH STAINLESS STEEL,
HEAT TREATED TO 120,000 PSI MINIMUM SHEAR. THE HS591 AMD
H592 PINS ARE A-285 ALLOY, HEAT TREATED TO 95,000 PSI MIM-
IMUM SHEAR, BOTH PIMS USE H350M R MONEL COLLARS.

#
HI-SHEAR'' TRADEMARK REGISTERED U.5. PAT, OFFICE. U.5. PATOKTS 2,058, 579
;155,588 O-108-378; OTHER U5, ANO FORLIGH FATCNTE PENDING,

WING SPARS, FROMNT AND
REAR, HAVE SPAR CAPS AT-
TACHED TO WEB SECTIONS
WITH HS592 PINS, AZ84
ALLODY, HEAT TREATED TO
¥5,000 PSI mINMIMUM SHEAR
H540M COLLARS ARE USED.

*X-l5 -+ A CHALLENGE

FOR FASTENERS

The X-15 research vehicle. .. ready for the first manned
probe into space ... with speeds exceeding 3600 mph...
for altitudes above 100 miles...to withstand 1200°F...
a challenge for fastening techniques.

The selection of the Hi-Shear rivet for use in the X-15 is
an outstanding example of how this and other high
strength fasteners are being developed at Hi-Shear
research facilities to keep pace with the ever changing

requirements of the aircraft and missile industries,

The Hi-Shear rivet still offers the lightest strength-weight
ratio of any swaged type fastener, simplicity of installa-
tion and service reliability established by sixteen years
acceptance by industry.

Contact your Engineering Standards Group or write to us for
specific fastener data.

%%—ﬁff RIVET TOOL COMPANY

2600 WEST 247TH STREET » TORRANCE = CALIFORNIA

The wing tanks have just now run out,
What is your altitude?

Well, altitnde is 5,000, 1 am descending.
You should be at 5,000 over the pomt now,

Roger,

Excellent, 11.

Roger, . . . you have. Roger,
129, 12.

Ilngcr,

o —

377, yvou are descending, where are yvou?
I am approaching the small one, altitude 5.
Left turn, with an approach for landing.
Roger.

Fxcellent, 11,

| cannot.

77, over vou,

Ixcellent, 11.

158 12,

377, landing gear is down, landing.

[Md not understand vou.

Landing gear is down, landing.

I authorize landing.

FFull faps.

Roger, the wind is from the right at 90, two
to three meters.

Roger.

After a run to metal,

Excellent, 11.

159, 12,

xcellent, 11,

199, 12.

Fxcellent, 11.

199, 12.

Excellent, 11,

199, 12,

Excellent, 11,

229, 1 cannot.

I read excellently,

199, 12.

Excellent, 11,

16, I am 373, how do you read me?

16, I am 573, how do vou read me?

16, T am 573, how do youn read me, for com-
munication?

199, 12.

68, 1 am 573, how do vou read me?

573, I read excellently.

Why is 16 silent there?

Just a minute,

81, I am 573, 1 have communication with
mine, 1 am ending communication with
VoL,

573, for communicabion. . .

I read well.

You also . . .

Now I am approaching the place where
ours were working.

Roger, approach . . .

| am gomng close to our side.

51, how do vou read me? [ am 373,

... I am 573, how do you read?

It is necessary to go past onentation pomt
135, . . . orientation point 132 to the
north, and far . . .

Sovetskaya Aviatsyia

(The two articles from Sovetskava Aviatsyia
released by the State Department are be-
lieved to be descriptions of the Soviet attack
on the C-130, although no frm reference
is made to an attack against an actual air-
craft and it is inferred that the flight is a
training misston., The articles which ap-
peared in the Soviet air force newspaper ap-
proximately three weeks after the C-130
crash, Sept. 19 and Sept. 20, described the
flight of four aircraft on an intercept mis
sion. Two of the aircraft identified in the
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articles, 5582 amd 201, are also identified
the radio transcript of the Soviet pilots” con-
versation during the attack  aganst the
C-130, Course positions mentioned in the
articles also are similar to those in the radio
transceraipt, The articles were signed h} a

My, Meshkov,)
‘Great Skill: Part I’

The vigilant Aeghiting men at one of the
anti-aircraft defense posts detected the acrial
target. They did not know what it was or
where it wounld go; however, they mmme-
diately assigned a nomber to the target
and 1t was sent out for warning at once.
The specialists at the radar set, who ure
always watchful and know their job well,
immediately prepared for work and mtensi-
hed observation of the air situation,

Now the target appeared on the com-
mand point plotting board. It was plotted
by the senior plotter, Pvt. First Class Borsh-
chenko who has a rating of excellent in
combat and political training. This dili-
pent and disciplined hghting man recorded
the conrse of the “enemy” with short pre-
cise chalk marks,

Duty Officer Kulikov observed the work
of the plotter. This officer has vears of
experiecnce in flving operations, in the air
battles of the concluding phase of the Sec-
and Warld War in which he shot down two
enemy aircraft, and much experience carry-
g out missions for protection of the air
borders of our native land.

Flights had been completed only 1-14 hr.
before this time. The ﬁgh[’ing men at the
command pomnt had to work for a consid-

International Story of

ROCKETRY and SPACE
EXPLORATION

l TOW ANDREW G. HALEY,. president
i N of the International Astronautical
Pederation, tells the exclting story ol
rocketry from earliest beginnings to to-
day. FPamous men and milestones .
facts on rocket production in U.S. and
abread . . . and a glimpse of the Tuture,
With 170 dramatic llustrations and au-
thoritative text, this huge book explains
exacily how rockeis operate, Describes
Atlas, Titan. Thor. Nike, X-15. Sputnik,
Vanguard, Explorers. And it looks ahead
ta incredible accomplishments.

FREE EXAMINATION: Mall coupon to ex-
amine book 10 days free. If not delighted.
return it owe noathing!
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Dept. 622, Princeton, M. J.
(In Canada, 25 Hollinger Rd., Toronto 16)

denil sue—Tlor 10 days' free trinl—Rocketry and Space Ex-
ploration. 1f not delighted 1 will return Book; owe noti-
ing. therwlse, 1 will remit $1.953, plus shipping, aad
£4 %k a month Tor 2 months
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