August 24, 1959

SPECIAL REPORTS:

- Atlantic Missile
Range Future

« MATS C-133s

Rantec Radar Tracks

Aviation Week

Including Space Technology

b - Canaveral Launchings

u
L]
Lt
v
B
e L
ST
e
s
s
v
" _ A L'
il e i
A SR Y.
. oodh .
s
iy
L
e,
"."I.-
v
e
e
. i
" !
EL s G e = ;
St . o
: s L
= - [ ; -
1 I i
S
[ o s
o
L - : F
a e Wl s
i » r
' e
3 o
A
1 i
1. : : (e v
w . > 3
F g e
- - i
Y 1 q e i
" Sy sl i
i f £ i e e
s N L -
AR T e
E L )
T T i Il i o o ety it B ol ool g SRRl et it Y 5
= v
|I ..- e &_
e |
i =
5 e S
i - o ‘..-.{ % . o
S R e b e e o m
[ L R L e R e T e . e )
e S s e R L
’ o b o M ar -
’ e e o oy o B e e e L
/! R R e H.._.---B-\F-a-:--c:-,:-'\--a-_-'\--\:,- o
- BT x N - o - R e e T r L
. = i e R o e I s o
e s L e = R S e 1
' e e e 2 35 E i
i
'
I-
T
- _I
e

3 . )
R R et " o s

e et B L 28 ) iy =Lty e e e DA
L e rEE % y i B e e



THE CREW « THE PASSENGERS - THE AIRLINE OPERATORS

FROM EVERY POINT OF VIEW, CONVAIR’S 880 JET-LINER...

“Ueans ahead. for yeans to come.

Convair's 880 Jet-Liners, powered by General Electric CJ-805 engines, incorporate advanced design and
engineering features that are as much as five years ahead of any commercial transport now in production.
A “pilot’s plane,” a delight to ride in, the 880 also meets the most exacting economic and operational require-
ments of airline operators. From everyone’s point of view, the 880 Jet-Liner, built by Convair, a Division of
General Dynamics Corporation, will bring you jet travel that is years ahead for years to come!

CONVAIR
aoivision or GENERAL DYNAMICS CORPORATION

First to offer Convair 880 or 600 Jet-Liner service will be TWA, DELTA, TRANSCONTINENTAL (Argentina), REAL-AEROVIAS (Brazil), 5.A.5., SWISSAIR, AMERICAN

FUIGHTEHARDWARESH ‘(o)1)

VICKERS HOT GAS
AUXILIARY POWER SYSTEMS
for missiles and spacecraft

CONCEPT

Vickers piston motors — as used in virtually all
existing commercial and military aircraft — are now
modified to operate efficiently on propellant-generated
hot gas, or bleed gas from the main propulsion sys-
tem. Minimum weight is achieved by mounting the
hot gas motor ''shaft-to-shaft'’ with a Vickers piston hy-
draulic pump in a common housing. The motorpump,
a simple gas generator, hydraulic reservoir, filter,
and relief valve are integrally mounted to form a com-
plete Auxiliary Power System in a compact package.
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DEVELOPMENT

Production line Vickers hydraulic motors have been
operating on hot gas for over 2 years. Units have run
on gases as hot as 2300°F without modification.

The present flight hardware was built and tested
after an intensive prototype development effort. Test
program motorpumps have accumulated over 100
runs each for 1 minute of operation cycle. Since the
current development program is aimed at meeting
known APS requirements, no limits have been estab-
lished on the operating cycle duration for this type
of equipment.

CONCLUSIONS

Performance and reliability goals for this concept
have been met successfully. A complete hot gas APS
package in the 2 - 8 horsepower range, shown above,
is available within 90 days. Customer specifications

for these and larger systems are invited. Write for,
Bulletin A-5223B.

APPLICATIONS

Because of the increasing scope of APS applica-
tions, Vickers conducted a series of studies to estab-
lish criteria for APS selection. Recent study results
(published in March, 1959) indicate that for short
duration operation, hot gas motors offer the best
weight advantage in the 1 to 30 hp range. See curve
below.

Attractive reliability and early delivery resulting
from extensive use of proven hardware may extend
the application of these systems to an even greater
range of second and third generation missiles and
spacecraft. Additional advantages include: low speed
equipment (up to 10,000 rpm), convenient ground
checkout, growth potential, and no alert time required.

OPTIMUM WEIGHT NON-PROPULSIVE POWER SYSTEMS
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In antenna systems

KENNEDY capability

s total capability

capability in the field of antenna systems?

It's the capability to do the basic R & D in microwave
propagation . . . to design and develop the antenna system
. to mdnufa::lurﬂ the dish, the mount, and all waveguide
tnmpﬂnﬂnts, horns, etc....to provide Ci:::mplLtc field
engineering service which includes site surveying, construc-
tion and erection, final checkout, and servicing.
In short, it's the capability to do it all — a tetal service

from a single source.

ANTENNA EQUIPMENT

- D. S. KENNEDY & CO.

COHASSET, MASSACHUSETTS EVergreen 3-1200

West Coast Affiliate . . .
SATELLITE KENNEDY,INC. of CALIFORNIA

P.0O. Box 1711, Mogteey, Californin — FRontier 3-2481

Diwon-to—earth SOLUTIONS v oul=of=this-worfd PROBLEMS
Tracking Antennas-Radic Telescopes-Radar Antennas
“Trans-Horizon" Antennas-Tropospheric Scatter
I!nnusnharlt Scatter

AVIATION CALENDAR

Aug. 31-Sept. 2—Annual Army-Navy Instro-
mentation F’mgmm (ANIP) mepmmm
and Industry Briefing, Statler Hilton Ho-
tel. Dallas, Tex,

Aug. 31-85ept 3—Conference on Strato.
spheric  Meteorology, American Mete-
orological Socicty, Curtis Hotel, Minng-
apolis, Minn,

Aug. 31-Sept 5-=10th Annual Congress,
International  Astronautical  Federation,
Church House, Westminster, London.

Sept. 1-2—Conference on physical chemis-
try i acrodynamic and space flight, Uni-
‘-LT"-Jh of |]4.:|IIH1|1. anii, |1']1I|I.{|LE]I|1I:I Pa.
Sponsors: Air Foree Office of "':{n.ntlﬁl:
Research and Ceneral Electric Co's Mis-
sile and Space Vehicle De pt.

sept. 2-4=1959 Cryvogenic Engincering Con-
ference, lfiltur‘«rt:'. of Cahformia, Berke-
ley, Calif,

Sept. 3-6—=National Convention and Aero-
space Panorama, Air Force Assn., Exhibi-
tion H.ﬂ] Miami Beach. Fla.

Sept. 7-13=1959 Farnborough Flying Dis-
]_ﬂ'n and FExhibition, "-:nuLh of Brihish
Aurcraft Constructors, |1r||.|'.|4|rru|ql|. Inn

Sept. 9-11—Sixth Midwestern Conference
on Flnid and Solid Mechanics, Univer-
sity of Texas, Auwstin, Tex. ":upn-mun
AFOSR /Directorate of Acronautical Sci-
ences; Ofhce of Naval Research: National
seience Foundation,

Sept. 10-11=14th Annual Mecting, Armed
Forces Chemical Assn., Hotel Statler-
[Tilton, Washington, D. C,

Sept. 14-15=Display of USATF Ground Sup-
port Equipment for Manned and Unf
manned Aerospace Vehicles, Socicty of
Automotive Engincers, Milwaukee Arena,
Milwaukee, Wis,

Sept. 14-16—14th Midwest Quality Control
Conference, American Society for Quality
Control. Sheraton Hotel, French Lick,
Ind,

Sept. 16-17—Western Regional Meeting on
Frontiers of Science and E meu.nnrr In-

(Continued on page 6)
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:" of WELDMENTS
* and COMPONENTS

quality
control

Quality control of precision sheet metal components for jet
engines, missiles, air frames and similar end products demands
the total resources of qualified men, methods and machines.
At Lavelle, experienced craftsmen use a variety of inspection
techniques and equipment at every stage of production ... from
tool control to final piece inspection...to maintain quality
control of critical parts to exacting specifications.

by LAVELLE

Lavelle specializes in producing weldments and assemblies made
of titanium, aluminum, magnesium, stainless steel and nickel
alloys. X-ray, Zyglo, and Magnaflux methods of non-destructive
mspection are certified and used to control material and weld
quality. Close supervision by Lavelle inspection specialists
assures consistent component quality . . . at a cost related to
your standards.

Quality control procedures employed by Lavelle are outlined
in a new brochure describing Lavelle’'s manufacturing services,
Write for your copy today.

"
'::*Tu?" iy,
hm"":u q'“::“"’ln
thllﬁl:::"tl:::mﬂuunpl m-:l

LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA.

Between Philadelphia, Pa., and Trenton. N..J.
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Pressure Potentiometers for...

HIGH TEMPERATURES
and CORROSIVE FLUIDS

Type PI103

Pressure Potentiometer
shown 14 size

New Trans-Sonics® Pressure Potentiometers, Type
P103, measure pressures of corrosive fluids such as
red fuming nitric acid (RFNA) and unsymmetrical
dymethylhydrazine (UDMH) for telemetry and con-
trol applications at ambient temperatures up to 600F. ENGINE

Corrosive fluids are contained by a welded Inconel-X
bellows which actuates a dynamically balanced mech-
anism. This mechanism is hermetically sealed mn a
stainless steel case for protection against corrosion
and other environmental hazards.

Accurate and reliable performance has been proven
under the following conditions typical of missile en-
vironments: Random Gaussian Vibration 0.1g°/cps,
15 to 2,000 cps; Acceleration 75g; Shock 75g.

Flexibility of installation is assured by small size and
light weight. Dimensions are 178" diameter by 178"
long. Weight is only 6 ounces. Standard ranges are
0-100 and 0-150 psia . . . other ranges to special

order. Write for Technical Bulletin P103 to

Trans-Sonics, Inc., Dept. 7, Burlington, Mass. ISA SHOW
: Booth Mo. 117

TRANS-SONICS
Dhecision Tansducens

AVIATION CALENDAR

(Continued from page 5)

stitute of the Aeronautical Sciences, Los
Angeles, Calif,

Sept. 17-18—Conference on  Effects  of
Nuclear Radiation on  Semiconductaors,
Western Union Anditorium, New York,
N. Y. Sponsor: Army Signal Corps.

Sept. 19-20—-National Air Races (190 cu. in,
airplanes), Baer Field, Ft, Wayne, Ind.

Sept. 20-25—14th Annual Conference and
Exhibit, Instrument Society of America,
Chicago Amphitheater, Chicago, 111

Sept. 21-22—Conference on Planning and
Designing of Urban Helicopter Faalities,
Institute of Aeronmaunbical Sciences Bldg.,
Los Angeles, Calif. Sponsor: Los Angeles
Chamber of Commerce.

Sept. 21-22—FEighth Annual Meeting, Stand-
ards Engineenng Society, on Investment
im Survival, Somerset Hotel, Boston, Mass.

Sept. 23-24—Engine and Operations Sym.
posium, Arrwork Corp., Millville, N, .

Sept. 28-30—1939 National Symposium on
Telemetering, Civic Auditorium  and
Whitcomb Hotel, San Francisco, Calif.
Sponsor: Institute of Radio Engincers’
Professional Group on Space Electronics
& Telemetry.

Sept. 30-Oct. 2—13th Annual Meeting,
Southeastern  Airport Managers™ Assn,
Washington Duke Hotel, Durham, N. C.

Oct. 1-3—=23rd Annual Convention, Inter.
national Northwest Aviabon Counail,
Multnomah Hotel, Portland, Ore.

Oct, 5-7—Scventh Anglo-American Acronau-
tics Conference, Institute of the Acro
nautical Sciences, Hotel Astor, New York,
N, Y.

Oct. 53-10—National Aeronautic Meeting,
Socicty of Automotive Engincers, the
Ambassador, Los Angeles, Calif.

Oct. 6—121th Annual Airport Development
& Operations Conference, Hotel Onon-
daga, Syracuse, N. Y. Sponsor: Burcaun of
Aviation, New York State Department of
Commeree,

Oct. 6-8—12th Annnal Meeting, National
Business Aircraft Assn., Hotel Leaming-
ton, Mimnneapohs, Minn.,

Oct. 6-9—=International Symposium on High-
Temperature Technology, Asilomar Con-
ference Grounds, Monterey Peninsula,
Calif, Sponsor: Stanford Research Inshi-
tute.

Oct. 7-8=5c¢cond Advanced Propulsion Sys.
tems Symposium, New England Mutual
Hall, Boston, Mass, Sponsors: Air Force
Office of Scientiic Resecarch;  Aveo-
Everett Research Laboratory,

Oct. 7-10—=Fourth Annual National Meet-
ing, Air Trafic Control Assn,, Biltmore
Hotel, Oklahoma City, Okla.

Oct. 8-10=5ocicty of Experimental Test
Pilots" Symposium on Pilot’s Role in
Spact Exploration, Beverly Hilton Hotel,
Beverly  Hills, Calif.  Third  Annual
Awards Banguet, Oct. 10.

Oct. 12-14—15th National Electronics Con-
ference, Hotel Sherman, Chicago, 111,
Oct. 12-16—15th Annual General Meeting
of the International Air Transport Assn.,

Imperial Hotel, Tokyo, Japan,

Oct. 14-23=-"William Tell IL" Seventh
World-Wide Interceptor Weapans Meet,
Tyndall AFB, Panama City, Fla. Host:

Air Defense Command.

AVIATION WEEK, August 24, 1959

Explorer VI

IS8 ="
.- space laboratory Ty
7" orbiting
/ \
; around
; \ ;
\ thE 1 i | /’
o earth X3 \\ UL
with ~~--__ |

paddles
capturing
sunlight
for

power

The scientific data that will some day enable
us to probe successfully to the very fringes of
the universe is being recorded and transmitted
at this moment by the space laboratory
Explorer VI, a satellite now in orbit around
the earth @ This project, carried out by Space
Technology Laboratories for the National
Aeronautics and Space Administration under
the direction of the Air Force Ballistic Missile
Division, will advance man’'s knowledge of :
The earth and the solar system ... The magnetic
field strengths in space . .. The cosmic ray
intensities away from earth ...and,

The micrometeorite density encountered in
inter-planetary travel ® Explorer VIis the
most sensitive and unique achievement ever
launched into space. The 29" payload,

STL designed and instrumented by STL in
cooperation with the universities, will remain
“vocal” for its anticipated one year life.

How ? Because Explorer VI's 132 pounds of
electronic components are powered by storage
batteries kept charged by the impingement

of solar radiation on 8,000 cells in the four
sails or paddles equivalent to 12.2 square feet
in area @ Many more of the scientific and
technological miracles of Explorer VI will be

reported to the world as it continues its epic
flight. The STL technical staff brings to this

space research the same talents which have
provided systems engineering and over-all
direction since 1954 to the Air Force Missile
Programs including Atlas, Thor, Titan,
Minuteman, and the Pioneer I space probe.

Important staff positions in connection with
these activities are now available for
scientists and engineers with outstanding
capabilities in propulsion, electronics,
thermodynamics, aerodynamics, structures,
astrophysics, computer technology, and
other related fields and disciplines.

Inguiries
and resumes

Laboratories, Inc. ...

P.O. Box 95004
Los Angeles 45, California

Space Technology




HOW WELL DO YOU KNOW THE NEWEST, LATEST APACHE?

SEE FOR YOURSELF HOW PERFECTLY

THE NEW 1959

GIVES YOU ROUND-THE-CLOCK UTILITY AT PRACTICAL COST

You may think you know the Piper Apache, but until
you look over and fly the much improved and thor-
oughly proven 1959 version of the world’s most popular
executive twin®, your conception of the Apache is
altogether out-of-date.

You'll like what yvou see and feel. You'll like the new,
improved Hight characteristics, the new center-mounted
radios, the nimble take-off, the healthy single-engine
performance, the five-to-seven-hour range, the over 170
mph cruising speed. You'll like the load you can carry
and the big, roomy cabin with individual seats for five
passengers. You'll like the super-soundproofing for new,
quiet flight. You'll like the way the Apache feels and
handles in all conditions and situations,

®In 1959, as in the past six years, more Apaches
hove been sold than any other multi-engine airplane.

You'll like best of all the principal reason why the
Apache should be your choice for round-the-clock util-
ity, good weather or bad — dependability! . . . depend-
ability that can only be ingrained into an airplane after
yvears of design refinement, improvement, and volume
production.

The high quality of workmanship, inside and out,
plus the complete perfection of all systems and compo-
nents add up to reliability that means peace of mind
both in flight and in your pocketbook.

Take a long, hard look at the Apache; give it a thor-
ough flight evaluation . . . you'll find this is a real
airplane that will do a real job. Priced well below any
other executive twin ... $36,990.

See, Fly the Apache at your
Piper dealer's . . . or write

for brochure, Dept. W-9.

PIPER

AIRCRAFT CORPORATION

Lock Haven, Pennsylvania

ATTRACTIVE LEASE AND FINANCE PLANS

Since Lawrence Sperry first Aew automatically,
thousands of Sperry automatic pilots have
been standard equipment on a wide variety
of mircraft — both military and commercial.

1912 — First Automatic Flight—by SPERRY

NOW...FROM SPERRY
The First Universal Automatic Pilot

REPLACES COSTLY CUSTOM SYSTEMS

A revolutionary 5-pound power unit is making avia-
tion history. This “black box™ is a universally adapt-
able servo system . .. and the heart of aviation’s first
Universal Automatic Pilot. The building block system
will provide precise automatic control for all types
of U.S. Army aircraft, including drones. Below the
cost of custom-engineered Hight control systems, it
offers a variety of installation “packages” to achieve
exactly the desired degree of flight automation,

DEVELOPED BY SIGNAL CORPS AND SPERRY
More than three years of study and development by
the Avionics Division of the U.S. Army Signal
Research and Development Laboratory, and Sperry,
have gone into the design of the Universal system.

ANY COMBINATION OF COMPONENTS

By means of a small plug-in computer capsule, the
system adapts itself to each aircraft type. A universal
power unit is installed for each flight axis which it is
desired to control: roll, pitch, yaw and throttle for
fixed-wing aircraft, plus collective pitch and rotor rpm
for helicopters.

UNIFIED COUPLING

An automatic navigation coupler gears the system to
take its commands from such sources as VORTAC, ILS,
radar altimeters, Doppler radar, and terrain-clearance
radar — selected by the pilot. A special guide line
coupler will permit helicopters to be lown “like kites™
from the ground.

(5) (6)

o

(1) Grumman YAOQ-1 Mohawk (2) Sikorsky H-34 Choctaw (3) Sikorsky
H-37 Mojave (4) Beech L-23 Seminole (5) De Havilland YAC-1 Caribou
(6) Vertol H-21 Shawnee

SPERRY

SPERRY PHOENIX COMPANY, DIVISION OF SPERRY RAND CORFPORATION, PHOENIX, ARIZONA

LOW WEIGHT PLUS EASE OF MAINTENANCE
Weight factor varies with the degree of automation
but a full fixed-wing system totals just 39 pounds; the
complete five-axis helicopter system, only 54 pounds.
Use of the unique “building blocks™ simplifies main-
tenance and significanily reduces the amount of elec-
tronic harnessing and other cabling required.

By pioneering the development of the Universal Auto-
matic Pilot, the Signal Corps and Sperry have made
a major contribution to airborne technology, logistics,
and the entire field of automatic control.

9



Variable Veltage

Main Capacitor D-¢ Power Supply

Bank

e
| Cables Are
| Chamber
/ Test Vacuum
1 Nozzle Jeclion Chamber =
| ] ™ ni E‘Eill
Trigger Ib0ER
] Fuse Wire | | f ”El“
T L
|
I F I Sy
| Trigger T
Source F"'f““
Switch

Shown above is a section of a 2-
million joule capacitor bank, special-
ly designed and built by General
Electric for the investigation of con-
trolled thermo-nuclear reactions.

General Electric capacitors supply 5-million amp arc to create Mach 27 conditions
in wind-tunnel research of missile and space vehicle design. Vaporized fuse
wire shorts electrodes in pressure chamber, dumping capacitors’ charge of 7-
million watt-seconds in brief arc. Diaphragm bursts, releasing hypersonic shock
wave past model in tunnel’'s test seclion.

What makes a good terminal block ?
Two things. One is quick connection.
The other is absolute dependability.
You get both in a Twin Lock Terminal Block.

Plug in the terminal lug and the
connection is made and locked. One
twist of the set screw and it's double
locked. Fast ? It's done in seconds.
Strong 7 It takes a hundred pounds
of force to pull a lug out of its socket.
Positive ? It has the least resistance
of any mechanical connection.

i EeSATE D

West Hil Blvd, Inglewood, Cali
mﬂ#—j' rwﬂlllﬁlm " --_m-mw

Coliseum Tower, 10 Columbus Circle New York 19, ..

Telephone: Clrcle 58170 « TWX NY 14987

IABILITY

General Electric Capacitors

Capacitive energy-storage and discharge
systems energize man-made thunderbolts
for scientific studies

A NEW "HOT SHOT" WIND TUNNEL, be-
ing installed by the Boeing Airplane
Company of Seattle, Washington, will
be powered by a Genecral Electric ca-
pacitor system. This installation will
provide temperatures up to 25,000 F
and pressures of 30,000 psi to create
a hypersonic blast of air for missile
and space-vehicle research. Electric
energy for winds up to 27 times the
speed of sound will be stored in a bank
of over 2000 General Electric capacitors.

G-E CAPACITOR SYSTEMS, backed by
over 30 years of research and develop-
ment, are today proving an economical
and efficient tool in industry's contin-
uing investigation of complex space-
age problems,

CAPACITORS OFFER THE OPTIMUM in
high efficiency, speed of discharge, and
dependability and economy of operation,
Properly designed and installed, they
will safely store the energy required

Power Space-age Research

and discharge it in fractions of a second.

GENERAL ELECTRIC RESEARCH has pro-
vided not only improved capacitors, but
complete capacitor systems. For ex-
ample, a G-E installation provides spe-
cial fusing developed to protect both
personnel and equipment from the high
currents involved. Unwanted resistance
and inductance are kept to a minimum
for low losses and fast discharge; not
only in the capacitors themselves, but
in the connections and cabling needed
to tie the individual components into

an efficient system,

FOR A COMPLETE G-E PACKAGE, charg-
ing equipment, rectihers, controls, pro-
tective devices, racks, and various other
components are coordinated. In addi-
tion, installation and testing are super-

vised by qualiied General Electric
personnel so that a finished unit is
delivered, ready for use,

THE SINGLE SOURCE OF SUPPLY provided
by General Electric offers yvou a com-
plete energy-storage and discharge sys-
tem, whether your work involves the
use of wind tunnels or that of plasma
generators, ionic propulsion, impulse
test apparatus, and others. For either
thousand-unit banks or a few units,
General Electric provides qualified en-
gineering and installation assistance
to meet your particular requirements.

FOR FURTHER INFORMATION, contact
yvour nearest Apparatus Sales Office or
sales representative, or write Section
447-6, General Electric Co,, Schenectady
5 New York.

Eogmss' ls Ovr Most Important Product

GENERAL &3 ELECTRIC
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Meet temperature demands of the satellite age
with the latest CDF laminates and tapes

Many new flame-retardant and high-temperature-
resistant grades of CDF laminated plastics were de-
veloped specifically for the exacting service of missile
and satellite operation. Here are a few:

High-temperature structural parts. New CDF
felted-asbestos phenolic laminates have successfully re-
sisted exposure to temperatures of 3500°F for 6 to 10
seconds, 2500°F for 60 seconds, intermittent operation
at 900°F, and continuous operation at 500°F, without
loss of mechanical properties. Negligible dimensional
and mechanical changes have been observed in dry or
wet heat after prolonged exposure at 300° to 350°F.

Flame-retardant glass-base laminates. Immediate
self-extinguishing properties characterize new CDF
glass-base epoxy laminates for high-temperature
printed-circuit and other electronic applications. Typi-
cal properties: CDF Grade GB-28EFR, which meets
MIL-P-18177B, type GEB. exhibits insulation resis-
tance of 100,000 megohms, arc-resistance of 180 seconds.
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Flexible printed-circuit sheeting. CDF has devel-
oped special flexible grades of Di-Clad® printed-circuit
base, made with glass-supported duPont TEFLON
TFE fluorocarbon resin, clad on one or both sides with
electrodeposited copper.

Full CDF line. These heat-resistant specialties are only
a few of the complete CDF line of electrical insulations,
which includes Dilecto™ Laminated Plastics/IDi-Clad®
printed-circuit laminates/Celoron®™ molded products/
Micabond® mica products/flexible tapes of Teflon,
Micabond, and Silicone-rubber,/Diamond® Vulcan-
ized Fibre/Vulcoid® resin-impregnated fibre.

Enjoy the complete plastics-fabrication facilities of
CDF,

CONTINENTAL-DIAMOND FIBRE

A SUBSIDIARY OF THE —/Bssaid— COMPANY » NEWARK 19, DEL.

BENDIX™
PYGMY*
MINIATURE
ELECTRICAL <
CONNECTORS s

Presenting our big and growing family

TYPE PT TYPE PC

3-Point Cam Llock

3-Point Cam Lock Double Stud Threod Back Panel Mounting

FAMILY FEATURES

5 Key Polarization on PT & SP Series
Heavily Gold Plated Contacts

Moisture and VYibralion Resistant

Lightweight, Compact
Resilient Inserts
Closed Entry Sockets
MS Mtg. Dimensions on PC & PT Series Quick Disconnect—All Series

TERMINATIONS

“A" General Duty “P"* Polting Boot

=
=

“A" [SR) Strain Relief | “E" Open Wire Seal “"W'" Cable Seal

"TRADEMARK

THE PT SERIES
[Typical of PC and SP)

Wall
Mounting Receptacle

|I

Coble
Connecting Plug

Box Mounting
Receptacle

Straight Plug

Thru-Bulkhead
Receptacle

solder Mount

Receptacle

Ambient (In Design)

Specify Bendix Pygmy Miniature Electrical Connectors for the minimum space and weight required to serve the most critical circuitry.

Scintilla Division [r. Mg

SIDMNEY, MNEW YORK

AVIATION CORFORATION

Expart Scles & Service: Bendix International
Mew Yark 17,
M. Y. Canodiaon Affiliate: Aviation Electric Lid.,

Divigion, 205 E. 42nd Streel,

200 leurentien Blvd.., Montraal

7. Quebec.
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WORLD'S LARGEST PRODUCER
OF COMPONENTS FOR FLIGHT

AIRCRAFT CORPORATION

CHULA VISTA AND RIVERSIDE, CALIFORNIA

ROHR

designed and built

F-100 THRUST

REVERSER

allows full thrust

for more control
at slower speeds

With full test stand trials
completed, Rohr's fighter
aircraft thrust reverser units
are now undergoing flight
tests by North American.
This modulating tvpe
reverser was designed to be
an integral part of the
glide path control system,
and to reduce ground roll
during landing operations.
The added safety of full
thrust at slowed landing
speeds and other in-Hight
aids are apparent.

Rohr engineers, with heavy
experience in the field of

thrust reversers, carried full
responsibility from initial
concept to working
prototypes.

PRODUCTION DOLLARS WORK HARDER
FOR YOU WITH IBM DATA PROCESSING

Exceeding estimates? What do materials cost? What is the labor
utilization? What are the causes of excessive indirect costs? How do
current costs compare with standards and budgets?

With IBM cost-control methods you get up-to-date answers to help
you spot runaway costs in time for action. And |IBM flexibility pro-
vides cost analyses by job number, cost center, department, part
number and operation.

As a direct by-product of cost controls you get mechanized related

records . . . summary payroll card, checks and earnings statements,
labor distribution, direct and indirect labor costs.

COMPLETE MANUFACTURING MANAGEMENT

In every area of manufacturing, IBM data processing systems are
supplying information once impractical to obtain . . . closing the
time lag between data and management decision.

For more information on IBM manufacturing management methods,
call your local IBM representative today. IBM data processing equip-
ment may be purchased or leased. 5

DATA PROCESSING
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REﬂ u I R ED . A lightweight, low-loss, radiation-free cable with electrical
* uniformity for interconnecting the navigation and communication
antenna circuits of the Douglas Aircraft Co.'s new DC-8 jet airliner.

SPECIF] Eg%ng/fex@ Coaxial Cable

A semi-flexible cable with tubular copper inner
conductor, foamed polyethylene dielectric and
commercially pure aluminum outer conductor.

With outstanding advantages for use in aircraft navigation, communication and warn-
ing circuits that include:

1. Twice the efficiency of solid dielectric (RG-8*/,,) type of cable now in
general use.

2. Extended life characteristics that permit permanent installation and assure
electrical stability during the life of the plane.

3. Good frequency response over wide temperature variations; capable of
withstanding highest summer ground temperatures, as well as extremely
low temperatures found at high altitudes.

4. Greater efficiency and improved system performance without the use of
additional electronic components.

9. Ability to operate in both pressurized and non-pressurized parts of a
plane without the use of cable dehydrators or pressurizing systems.

6. Lighter and smaller than many cables now installed in aircraft.

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels, For
further information or inquiries, write Dept. FC.

PHELPS DODGE COPPER PRODUCTS

CORPORATION
300 PARK AVENUE, NEW YORK 22, N.Y.
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The future is coming up fast, and Avion's Display Laboratory
is prepared to meet it more than half way.

Total Flight Management Display is fast becoming a reality
as Avion Display engineers, with a solid background of ex-

brings the
perience and capability, are developing hardware today to
f“'ure meet the critical demands of orbital missions of tomorrow.

[ your space project is scheduled to make headlines in 1965,

' d ' Avion can provide a practical, economical, demonstrable
up o u e.‘. answer to your flight management needs.

vm“ (0 Cf iNDUSTRIES INCORPORATED
(e AVION DIVISION
MILITARY  INDUSTRIAL

Eauipment and Components* 11 Park Place, Paramus, N. J.

ﬂ ': F DIVISIONS: AMERICAN CAR AND FOUNDRY. AVION, NUCLEAR

PRODUCTS-ERCO. CARTER CARBURETOR. SHIPPERS CAR LINE. W.K-M FOREMOST IN AVIONICS

INVESTIGATE OPENINGS IN DISPLAY AND OTHER AVION PROGRAMS



NOW...ALL OF
ALUMINUM'S
ADVANTAGES -
AT 800°F

=\

New Aluminum Powder Metallurgy Products Open New Application Horizons

THE TRADITIONAL advantages
of aluminum—at temperatures up
to around 500° F—can now be ex-
tended to temperatures hundreds
of degrees higher than conventional
aluminum can take.

THANKS TO Alcoa’s pioneering
with the metallurgical technique
known as “‘dispersion hardening,”
solid aluminum products reformed
from powdered aluminum by heat
and pressure take on new qualities.
They are fine-grained, hard, tough,
sapphire-like in brilliance, and
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amazingly resistant to heat effects.

ALUMINUM POWDER metallurgy
products—"“APMP" for short—
are available in a family of four
alloys. They are usually extruded
into forms which can subsequently
be further extruded, rolled, forged,
drawn or impacted by conventional
metal-working methods. Where
you need the properties of alumi-
num, but where temperatures seem
“too high” for conventional alu-
minum products, chances are that

one of these four alloys may solve

Your Guide to the Best in Aluminum Value

a host of hectic problems.

NATURALLY, there's more to the
story than we’ve been able to pack
into this limited space. If you'd
like to know more, please write for
our free booklet, Alcoa’s Aluminum
Powder Metallurgy (APM) Alloys.
Aluminum Company of America,
2026-H Alcoa Building, Pittsburgh
19, Pennsylvania.

=" ——— —T For exciting drama
walch "Alcoa
: Presenis’ every
ALCODA @ | Tuesday, ABC-TV
' =1 and the Emmy
{ ALURMMINMURM | Award winning
, e T R J *Alcoa Theatre'
alternate Mondays,
) - NBC-TV
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FAST, SMOOTH, DEPENDABLE

Fast, smooth, dependable . . . that sums up Convair's new 880
and the B.F.Goodrich Cladheat De-lIcers that protect the
empennage of this near-sonic jetliner.

Fast-acting ribbon type electrical heating elements with
built-in temperature sensors are sandwiched berween layers
of resin-impregnated glass fabric. Then they are molded into
a single unit and capped with a stainless steel skin. Six-foot
sections bonded to empennage leading edges of the Convair
880 form a smooth, integral airfoil.
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B.F.Goodrich Cladhear units reduce the possibility of
re-freezing runback—cut power consumption to 15-18 warts
per square inch by cycling small sections one at a time. And
lightweight B, F. Goodrich Cladhear De-lcers are designed
to function dependably, despite external impact damage.

B. F. Goodrich Cladheat De-Icers are available in metals
of various thicknesses with power densities to meet your
specific needs. B.F.Goodrich Aviation Products, a division of
The B.F.Guoodrich Company, Dept. AW-89A, Akron, Obio.

B.EGOOdl'iG aviation products

EDITORIAL

Mr. Khrushchev's Visit

The visit of Soviet Premier Nikita Khrushchev to the
United States and the reciprocal visit to the Soviet Union
of President Eisenhower are certain to add an interesting
chapter to the era of top level interchanges that began in
1956 with the visit of General Twining and other top
USAF leaders to the Tushino air show and has grown
livelier ever since with the Mikovan, Kozlov, Tupolev
visits to this country and the sallies into Muscovy by
Senator Hubert Humphrey, Adlai Stevenson and Vice
President Nixon. In fact, the trafhc of wvisiing U.S.
dignitaries to the Soviet Union has grown so heavy this
vear that it will be difficult for any candidate in the 1960
presidential race to make much of a case without at least
a standard Intourist whirl around Russia under his belt.

What the climate for these interchanges will be like
after the Eisenhower-Khrushchev exchange, one can only
euess. But we predict that, far from producing a thawing
of the cold war and an apparent era of peaceful existence,
it may have exactly the opposite effect and throw the
basic intransigence of the Soviet position into a much
sharper focus for the American people and the rest of
the world.

Khrushchev: Blurred Vision

For Mr. Khrushchev is approaching his U.S. visit in
a mood of supreme confidence in the economic, military
and political power of his country that has probably
blurred the reality of genuine Soviet achievements into
over-confidence. It is doubtful if he will be in any mood
to back down a fraction of an inch from the standard
Soviet position that what happens within the Soviet
satellite blac is none of our business but what happens
anywhere else in the world is most certainly Soviet
business. We predict that Mr, Khrushchev will be unable
to conceal this basic attitude from the American people
during his travels no matter how hard he tries to main-
tain the illusion of “genial Uncle Nick.”

Mr. Mikoyan almost turned the trick during his U. S,
tour but finally lost his composure at a National Press
Club luncheon over questions on Soviet actions during
the Hungarian revolution and left with the snarling
threats of force unless Soviet demands were met, M.
Kozlov was blunter from the start of his visit and judging
from Mr. Khrushchev's encounters with Vice President
Nixon and Averell Harriman, increasing belligerency is
the current Soviet policy.

We think President Eisenhower and Defense Secre-
tary McElroy have been well advised to offer Mr, Khrush-
chev a reasonable look at some aspects of U. S, military
might. For it is on this point that Mr, Khrushchev is
apt to make his most dangerous miscalculation and
become a victim of his own propaganda. We think the
sight of the Atlas production line at Convair's Astro-
nautics Division; a look at the Atlantic Missile Range’s
Cape Canaveral, and a tour of a Strategic Air Command
base might provide Mr. Khrushchey with some more
realistic data than is currently cranked into his military
computations.

It i1s extremely interesting that all indications so far
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from Soviet official sources indicate that Mr, Khrushchey
will decline to visit any military installations or produc-
tion facilities. This may stem from several reasons.

It may be that the Soviet premier wants to be in
his best “Moscow peace dove” mood and feels that any
exposure to military facilities would mar this illusion.

[t may also be that the stringencies of the Soviet secur-
ity system, which have really changed little since the
days of the czars, preclude even Mr. Khrushchev's throw-
ing open any Soviet missile or aircraft production facili-
ties to U. S. visitors in reciprocity for such visits over
here.

The Soviets are usually sticklers for reciprocity on such
exchange visits. Until this summer it appeared that
U. 8. practices were actually more restrictive for Russian
visitors than those of the USSR, But this summer the
Soviets balked at allowing two Americans to do things
that the U. §. had allowed their visitors to do in this
country.

The first occasion was the refusal of the Soviets to
permit Jacqueline Cochran to fly her personal Lodestar
across Siberia to Alaska. Tt was interesting to note that
when Mr. Mikovan indicated to the Federation Aeronau-
tique Internationale delegates in Moscow that he
thought this restriction might be silly and that airmen
should be allowed to fly everywhere, Soviet censorship
clamped down and bottled-up attempts to file this story
to the outside world by American correspondents. Thas,
despite the fact that some 400 people from 34 countries
heard Mr. Mikoyan’s remarks in both English and Rus-
sian at the FAT dinner. Yet, Mr. Mikoyan, Mr. Kozlov
and Andrei Tupolev were permitted to range from the
Atlantic to the Pacific coasts in this country.

Stringent Soviet Restrictions

Mr. Tupolev and his group of technicians also were
permitted to see the production lines of the Douglas
Thor IRBM and the Convair F-106 Mach 2 interceptor
during their tour of West Coast aircraft plants. Vice
President Nixon recently revealed that a request for his
party to view similar Soviet installations was rejected.
It is also evident the Soviets hope to avoid letting
President Eisenhower see similar sights.

So it is evident that the much-publicized Soviet pro-
testations of reciprocity have practical limitations. TFew
Americans realize that more than half of the Soviet
Union is still off limits to travel by foreigners. And
that, even in the open areas, foreigners are not allowed to
travel between cities without an accompanying Soviet
escort. Few Americans also realize the heavy hand of
censorship that lies on every news dispatch filed by
foreign correspondents in Moscow or the severe limita-
tions placed on the movements and contacts of resident
U. S. diplomats and correspondents, including constant
shadowing by police agents and wiring their living and
working quarters “for sound.”

Mr. Khroshchev's visit should prove interesting both
for himself and the American people to whom he will
be exposed.

—Robert Hotz
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From the Ford Trimotor in 1929 to the Boeing 707
jet of today, Kidde nacelle fire extinguishing systems have set
the standard for the aviation industry. For thirty years Kidde has
always been ready with lighter weight, more efficient equipment to
meet the fire safety needs of ever faster and more complex military,
commercial, and private airplanes. Actually since 1929, Kidde has
supplied nacelle systems for 272 different models, built by more than
30 airframe manufacturers! At this very moment Kidde is developing
still lighter weight, faster operating systems using new, more
efficient fire extinguishing agents.

Walter Kidde & Company, Inc., Aviation Division
818 Main Street, Belleville 9, N. J.

District Sales Engineering Offices: Dallas, Tex,—Dayton, Ohio—5t. Louis, Mo.—San Diego, Calif,
Seattle, Wash,— Van Nuys, Calif.—Washington, D. C. » Walter Kidde-Pacific, Van Nuys, Calif.
Walter Kidde & Company of Canada Ltd., Montreal — Toronto =Vancouvar
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WHO'S WHERE

In the Front Office

Lockheed  Aircraft  Corp., Burbank,
Calif., has formed separate aircraft and
missile-electronics combinations and made
the following appointments: L. Eugene
Root, gronp vice presidentamissiles and
clectromics; A. Carl Kotchian, group wvice
president-aircraft. Herschel J. Brown suc
ceeds Mr. Root as vice president and
sencral manager, Missiles and Space Divi-
sion, Sunnyvale, Calif.; W. A. Pulver suc-
ceeds Mr. Kotchian as vice president and
general manager, Georgia Division, Man-
etta, Ga.

Robert C. Jackson, exccutive vice presi-
dent, Ryan Aeronautical Co., San Ihego,
Calif., socceeding George C. Woodard.
\Vr. Jackson will continug as vice chairman
of the board; Mr. Woodard s now vice
president and executive adviser to  the
company on financial and business mat-
ters.

Flovd W. Jones, president and board
chairman, Ozark Air Lines, Inc., succeed-
ing Laddie H. Hamilton, resigned because
of ill health.

John J. Dempsey and William T,
Smither, vice presidents, Servomechanisms,
Inc., Hawthorne, Calif.  Mr., Dempsey
continues as manager of the company’s
Mechatrol Division, Westbury, N. Y.; Mr.
Smither continues as general manager of
the Los Angeles Division,

Jerome 1. Davis, vice president, Aircraft
Equipment Division of Consolidated Diesel
Electric Corp., Stamford, Conn.

Charles R. Abrams, Jr., Dr. George Koz-
metsky, and Harry J. Gray, vice presidents,
Littom Industries, Beverly Hills, Cahf. Also:
William L. Reynolds, sccretary.

Robert Martin, vice president and gen-
eral manager, Ling Electronics, Los Angeles,
Calif., division of Ling-Altec Electromcs,
Inc. Also: James Ross, vice president-re-
search and development; Paul Goodwin,
chief engineer.

Richard A. Wilson, vice president, Gen-
eral Mills, Inc., Minneapolis, Minn., and
general manager of the Mechanical Division,

William E. Jackson, head, Development
Division, Bureau of Research and Develop-
ment, Federal Aviation Agency, Washmg

ton, D. €.

Honors and Elections

Westinghouse Electric Corp. has named
dan '.'IT_]."n-']IE['ir.!.-' committee on lL"ﬁ-L'ﬁfE'h to coun-
sl top management, particularly i the
area of basic research., Named to the com-
mittee are: Dr. Cyril Stanley Smith, pro
fessor of metallurgy, Institute for the Study
of Metals, University of Chicago; Dr.
Julius A. Stratton, president, Massachusetts
Institute of “'i'::t-hnuiug}': Dr. ]J. C. Warner,
president, Carnegie Institute of Technology.

Maj. Gen. Ben 1. Funk, Commander of
Air Materiel Command’s Ballistic Missiles
Center, has been selected as winner of the
Air Force Assn.'s Distinguished Manage-
ment Award for making the most distin-
guished contribution to management I a
position of great responsibility,

(Continued on page 144)
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INDUSTRY OBSERVER

> Watch for some of the old-line firms that bought up small electronic
companies several years ago to start selling off these properties. ACF
Industries, for example, reportedly is looking for possible purchasers of
one or more of its electronic operations which include the Avien Division
i Paramus, N. ]., and its Nuclear Products-Erco and Electronics Dhivisions
near Washington. Companies with previous experience in the relatively stable
consumer or industrial products industries are frequently disillusioned by the
consistently high percentage of profits which must be plowed back into
development in the electronics industry to keep abreast of fast-moving
competition,

» Lack of funds may force Air Force to cancel several important support sys-
tem development programs now in their early phases. One such cancellation
may be the 460L weather surveillance project being developed by Bendix
Aviation (AW Oct. 6, 1958, p. 80). Project would make use of a Boeing 707

jet transport.

» Latest Air Force thinking on the Dyna-Soar program is to merge the efforts
of the two competitive teams headed by Boeing and Martin for a joint attack
on the second phase of the program with Boeing as the project manager.

» The Martin Co., if it can gain Air Force and NASA permission, hopes to
try and intercept an orbiting satellite sometime next month with one of its
test vehicles developed during Air Force’s air launched ballistic missile
competition which was subsequently won by Douglas, Object would be
to miss the satellite by a predetermined distance rather than try for actual
impact. Test would be used to demonstrate the accuracy of the Martin
Domar guidance system developed for its ALBM entry.

» Douglas, meanwhile, has submitted its recommended choice of avionic
contractor to develop the inertial guidance svstem for the WS-138A ALBM
for Air Force approval. One report savs that Douglas has recommended
American Bosch Arma Corp,, although Douglas originally had worked with
General Electric in its bid for the ALBM prime contract.

™ Omega Aircraft Corp. is designing a triple-turbine version of the BS-12D
cargo helicopter (AW July 27, p. 41) using Allison T63 turbine engines,
Bemard Sznycer, president, savs use of the tripleengine configuration will
raise pavload from 1,000 Ib. to 2,500 Ib. Company is now negotiating with
Allison Division of General Motors Corp. for three engines.

*The Tart, a small solid-propellant countermeasures rocket, is now being
produced in large quantities at Thiokol Chemical Corp.’s Elkton, Md.,
plant for use by both Air Force and Navy.

> Mergenthaler Linotype Co. is negotiating with Computing Devices of
Canada for the latter to obtain license rights to build Mergenthaler's M-2
integrated bombing system used in Lockheed F-104G jet hghters to be
built in Canada. Mergenthaler also has begun negotiations with a West
German avionics group (Lorenz) for M-2 license rights.

» Air Products, Inc. will produce 7,500 1b. of a new, high energyv liquid
rocket propellant oxidizer, nitrogen trifluoride, for the Air Force. Materal
will be fired in small rocket engines in an effort to determine nitrogen-to-
fluorine bond energies. A crvogenic hiquid, NF3 15 expected to prove less
powerful than straight liquid fluorine but less corrosive and easier to
handle. On a purely research level, NI3 also is of interest as an intermediate
step in the development of high energy, solid Huonne rocket oxidizers.

> National Research Corp. has received a 5100,000 Navy Bureaun of
Ordnance contract for the preparation and “determination of properties” of
ultra fine aluminum powder (AW July 7, 1958, p. 23). Fineness of the par-
ticles=no more than a millionth of an inch in diameter—enables them to
absorb large amounts of liquid fuels and to convert liquids to gels. High sur-

face energy of the ultra fine aluminum also makes the material attractive as
a solid propellant additive (AW Aug. 3, pp. 26, 69).
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THERE
IS

NO
BETTER
WAY
THAN
WITH

LIQUID
OXYGEN

Liquid oxygen is the safest, most efficient
oxidizer commercially available for mis-
sile and rocket propulsion systems. It is
stable, non-toxie, non-corrosive, and easy
to dispose of when necessary, That’s why
it 1s used in IRBM and 1CBM motors.

Large volumes of liquid oxvgen can be
stored indefinitely in LINDE designed and
built storage units — right where it is
needed. Vaporization losses are minor—
can be held to less than 5 per cent per year.

Using LINDE's methods, liquid oxygen
can be transferred safely from storage —
without pumps—ten times faster than
previously.

LINDE can supply larze quantities of
liquid oxyzen almost anywhere in the na-
tion—quickly, and at a cost of only pen-

nies per pound.

If you are concerned with the nation’s
vital missile and rocket development pro-
eram, take advantage of LINDE's more
than 50 years of experience in producing,
transporting, and storing liquid oxygen.
Callthe LinNDE office nearest you, or write:
LinpE Company, Division of Union Car-
hide Corporation. Dept, AW-85, 30 East
42nd Street, New York 17, N. Y.

M UNION

T LA C N

“Linde'" and “Union Carhide®® are
registered trade-marks of Union Carbide Corporation.
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Soviet Missile Submarines

Adm. Arleigh A. Burke gave hrst othaial U.S. recog-
nition last week to the appearance of operational ‘imi{t
hallistic missile submarines approximately a vear and
half before the U.S. is scheduled to have a wmhr
capability. Adm. Burke, who also was sworn in Jast
week for an unprecedented third term as Chief of Naval
Operations, indicated, however, that the missiles and
their conventional-powered submarines are inferior in
range and accuracy to the forthcoming Polaris nuclear
submarine weapon system scheduled to become opera-
tional in the fall of 1960.

Sketch and picture of two tvpes of Soviet ballistic mis-
sile submarines, both modified versions of the long-range
“4" class, were carried by Aviation WEEK in the June
15 issue (p. 26). One of the submarines was sighted in
an arca south of Iceland; the more rehned version was
seen near Rio de Janeiro.

Twenty-four hours after Adm. Burke's statement, So-
viet Fleet, official newspaper of the Russian navy, fol-
lowed up with a warning that Soviet missile submarines
could enter Hudson Bay while hidden by Arctic 1ce and
then strike U. S. industrial targets from that point. Near-
est Hudson Bay point is approximately 650 mi. from
the northern U.S. border.

High Energy Fuel

Hearings will be scheduled soon by the House Com-
mittee on Science and Astronautics on the Pentagon’s
decision to abandon its program for the stLl:}pnant
of a high-energy aircraft fuel (AW Aug. 17, p. 26). Rep.
Overton Brooks (D.-La.), committee chairman, said it was
reported that the Air Force and Navy based their decision
in part on the gmlmd that they had no further require-
ment for the project. “Our committee,” he said, “isdnter-
ested in determining why it took the services five vears and
some 5200 million to determine thev had no require-
ment for the fuel.” Brooks added that it was his under-
standing the National Aeronauntics and Space Adminis-
tration was still interested in the project, and one of the
purposcs of the committee’s action is to determine
NASA’s plans now that the services have canceled their
program.

Soviet Space Equality

Creation of a joint committec on peaceful use of onter
space with equal participation by the Western powers
and members of the Soviet bloc will be proposed by
Rep. Victor L. Anfuso (D.-N.Y.) at the annual confer-
ence of the International Astronantical Federation in Lon-
don, Aug. 31 to Sept. 5. Anfuso maintains that to deny
cijual ]31r{'u:1|r|t1-[:|;1 W mﬂd be virtually inviting the Sovict
Union to engage in full-scale {‘ﬂl]lpf_hhﬁﬂ :J.Umnt the U. S.
in space exploration, which could lead to the creation of
more menacing wavs of destroving the world than are in
existence todav. He also ﬁuU“LHtLLI his proposal be
brought to the attention of both President Eisenhower
and Premier Khrushchev as one item of discussion and
possible agreement when they meet next month.  Prior
ta their meeting, however, he suggested that the proposal
be given H}Hﬁlfllrlflﬂn by the United Nations and NATO
i'.l'[“\'{fl't"-.

Another of Anfuso’s scientific projects moved ahead
last week when the House approved a bill he sponsored

— Washington Roundup ——

to create a presidential award for scientists. The ll
would have the President award up to 20 medals a vear
to scientists chosen by the National Academy of Scicnce
for outstanding achievements in their fields.

Missile Management Reports

House Government Operations Committee is sched-
uled to release a report evaluating the management of
missile programs this week. FExtensive hearings on
Army's programs and on USAF programs under the tech-
nical direction of Space Technology Laboratories were
held carlier this vear by a subcommittee headed by Rep.
Chet Holifield (D.-Calif.).

Meanwhile, General Accounting Office has abandoned
its aim of getting a report on its investigation of USAF
management of ballistic missile programs to Congress
before adjournment. A draft will go to USAF late in
September for comment. GAO launched the investi-
gation after USAF refused to let it review the full report
on an investigation by the USAF Inspector General
(AW Nov. 16, 1958, p. 34). The USAF mussile mvesti-
gation has been GAQ's top-priority project.

SAGE Traffic Facility

Look for the early announcement of contracts between
the Federal Aviation Agency, the Air Force, and Mitre
Corp. for design and npuahnn of the SATIN-SAGL
Air Trafhe Intcgrqtmn experimental facility.  SATIN
will employ the AN/FSQ-7 (XD-1) SAGE-type com-

uter in Lexington, Mass., recently turned over to Mitre
w Lincoln Laboratories. The AN/FS50-7 (XID-1) 15 one-
half of the normally duplexed AN/TSQ-7 SAGE com-
puter installed in direction centers throughout the United
States. The computer will be used to test all air traffic
control functions planned for the SAGE super combat
centers in operation of an integrated air trafhic system.
Track capacity, however, will be limited to 100 aircraft
because the AN /FSQ-7 does not have the capacity of the
AN/FSQ-7A transistorized SAGE computer now under
development for 10 super combat SAGE centers by In-
ternational Business Machine Corp. Centers are not ex-
pected to be completed before 1963-64.

MATS Jet Fund Gone

Militarv Air Transport Service lost its second try of
the year for jet transport funds last week. Congres-
sional conference committee cut from the supplemental
appropniations bill 530 mullion which had been added
bv the Senate after MATS failed to get moncy for
turbine transports in the regular Defense Department
appropriation (AW Aug. 17, p. 45). Part of the $30
million was for development ﬂl! a powerplant for a work-
horse cargo transport, the rest for purchase of turbojet
transports.

Conference report cited confusion among proposals
and programs for the cargo transport powerplant develop-
ment as cause for dropping the I]Ji]rUFI-II ation. It also
sharply attacked Air Transport Assn.’s opposition to
"\HIE; Contending that MATS is necessarv and must
be preserved and modernized, the conference committee
observed that civil aviation “has grown by virtue of the
generous subsidy it has received From the government.
[t is now a giant grown fat by government subsidies and
high rate {*]nurgrﬁ.” —Washington staff
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Space Technology

NASA May Propose Revised Patent Law

Regulations giving industry greater protection may
be asked during next session of Congress.

By Ford Eastman

Washington—Changes in the patent provisions of the 1958 Space Act to
case government control of inventions probably will be recommended to
Congress by Nahional Aeronantics and Space Administration during its next
session, the House Committee on Science and Astronautics was told last week.

John A. Johnson, NASA general counsel, told the Subcommittee on Patent
Law and Scientific Inventions of the House Space Committee that his agency
15 carefully studving the patent section and probably will submit recom-
mended changes to the Budget Bureau as part of its 1960 legislative program.

Johnson told Rep. Frwin Mitchell
(D.-Ga.), subcommittee chairman, that,
from his personal viewpomt, it 15 un-
desirable for an agencv such as NASA
to he held to a '|:|.-1.t-_'111.' law different
from that of the Defense Department.
e said that, rather than an ontright
repeal of the patent section, he would
favor substitution of the general prin-
ciples of the Natiomal Scienee Founda-
trom law regarding patents which 1s sim-
tlar to Detense Departiment poliey.

The 1958 Spuace Act provides that
jpatents obtammed on inventions con-
nected with work on space projects by
private  industry  under  contract  to
NASA shall be the property of the gov-
crnment unless a waiver is granted.

Defense Department patent practice,
which is not prescribed by law, penmits
the inventor or the companv which s
awarded the contract to retain owner-
ship of the patent, subject to free
license for government use.

Under the National Science Founda-
tion patent clanse, ownership of patent
1'i5_:l11':-; 15 left to the discretion of the
agencv, which is directed to take what-
ever achion is in the public interest.
Johnson said that as a lawver, he would
prefer legislation along similar lines
which government concern over ifs in-
terests 1 patents is expressed but own-
crship rights are left to the diseretion
of the administrator, who 15 held re-
sponsible to protect public interests.

In this wav, he said, htle to an -
vention which would have little or no
eovernment use would be retained by
the inventor or the company with the
understanding that it be developed for
full commercial nse, By the same token,
Johnson added, the government would
he able to hold title to an invention in
which it has great mmterest.

During congressional consideration of
the National Acronauntics and Spacc
Act of 19538, industry representatives,
scientists and engincers strongly pro-
tested the patent provisions as a bad
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precedent in government control of in-
ventions. Contractors complained that
these provisions would offer little in-
centive for them to bid on NASA con-
tracts unless thev received additional
compensation for the loss of patent
rights to the government and that such
provisions might result in dclavs in the
over-all space program.

As a result of these protests, the law
passed bv Congress contained @ provi-
sion to waive all or part of the govern-
ment rights to inventions under cerbam
conditions if the action was found to
be in the public interest. 'This, how-
ever, did not satisfv industry objections,
and the Administmtion has been re-
peatedly urged to modify the entire see-
k1o,

Johnson told the subcommittee he
did not know whether the space pro-
gram has been held back I the strnict
patent ProOVISION. He added. however,
that a mumber of contractors have been
reluetant to enter comtracts with NASA
or had reguested added compensation

NASA Budgel
Washington—Congress last week voted |
National  Aeronautics and  Space  Ad-
ministration a S500 million budget for |
Fiscal 1960=529.7 million less than
NASA requested. |
Research and development took the |
major cut, S18.5 million. TFunds for
coanstruction and equipment were oot
€8.2 million and funds for salaries and
expenses by §3 million.

Here's how the budget now stands:
research and development, 5335 million;
construction and equipment, S73.8 nul-
lion; salaries and expenses, S91.4 million. |

The House originally made a total
$68.2 millioa cut.  The Senate restored
this in full, Conferees of the two legis-

lative bodies compromised on the 529.7
million reduction, I

for the loss of patent nghts. Tle also
said he had heard reports of still others
who said thev would accept no NASA
contracts because of the patent provi-
slons.

The NASA offhicial said there are wavs
im which the mtent of Congress regard-
mg the patent regulation could be
circmvented but that NASA had ad-
ministered the provision in line with
congressional mtent.

Johnson said, for example, that the
watver provision could be used in almaos!
eviery instunce where seerecy was nol
required but that this was clearlv not
the mtent of Congress. Another possi-
ble evasion, he sad, would be to do all
contracting with the Defense Depart-
ment, which, n turn, would place the
contracts with private industryv. Since
the Defense Department 15 not bound
by law to obtain patent rights to mven-
tions made while under government
contract, it could permit the inventor
to retain patent rights to a discovery,
subject to free license for govermment
s,

However, Johnson said, NASA as a
matter of policv has required the patent
clause to be placed in all contracts let
by the Defense Department for the
agency,  Lixcluding  the provision, he
said, would leave the door open tor
wholesule evasion of the patent section,

Johnson said the patent requirement
leaves NASA in a poor position in con-
tracting. Most of the companies that
do work for the Defense Departiment
are the smme irms that are capable of
handling NASA contracts and arc work-
ing on these projects side by side. There
are cases, Johnson said, where a com-
pany mav be working on a contract
placed by the Defense Department on
its own and, at the same hme, on a
contract NASA had asked the Defense
Department to plice. He smd that, as
a lawver, he regarded this as basically
unfair.

Rep. James G. Iolton (R.-Pa.), sub-
committee member and also a member
of the sclect committee which helped
draft the Space Act last vear, smd that
at the time the act was drafted. space
cxploration was new and that the patent
secction was provided to protect govem-
ment mmterests.

Now that the situation has changed
somewhat, 'ulton agreed that it nught
be well to review the patent provisions
and clarifv scctions where the langnage
is broad and leaves doubts as to the
meaning. He indicated, however, that
covernment interests in inventions with
large potential use by the government
should be protected by law,
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Models Show Canfi-gﬁ-futiuns of Titan Enéi.ﬁes

Acrojet-General 300,000 1b. thrust LR-87 liquid engine (model above) is for first stage of
Martin-USAF Titan ICBM. Modified 360,000 Ib. thrust versions are programed as second-
stage powerplant in ARPA's Saturn space vehicle, Aerojet second-stage LR-91 liguid engine
(model below), designed for altitude ignition in Titan, produces 80,000 Ib. thrust at altitude.
Turbopump gas generator exhaust passes through four small nozzles ducted together to pro-
vide vernier power. Titan engines have been 1009 reliable to date, according to Aecrojet.

-

Sodium Cloud Rocket
Launched by NASA

Washington—Investigation of wind
activity at altitudes up to 150 mi, be-
gan last weck when National Aeronau-
tics and Space Administration launched
the first of a series of sounding rockets
in a sodium cloud experiment.

Nike-Asp rocket fred from NASA's
Wallops Island, Va., station reached an
altitude of 148 mi., trailing sodium
vapor from the 50 mi. level and leaving
a sunhght-sensitive sodium cloud near
its peak altitude., Cloud was tracked
photographically to provide data on the
direction and velocity of winds in the
upper atmosphere.

Second shot in the senies failed when
the vehicle disintegrated as the second
stage burned, providing no wind data.
[‘urther sounding rocket launches have
not been announced, but there is a
serious lack of wind information in this
arca, and NASA will undoubtedly con
tinue the program,

Solid propellant Nike-Asp rocket was
used to produce the sodinm cloud, This
sounding rocket has a Nike-Ajax booster
as a first stage and a Cooper Develop-
ment Corp. Asp as a second stage. The
rocket is 27 ft. long and weighs 1,550
Ib, at takeoff,

The 75-1b. pavload includes 10 Ib.
of sodium pellets and 15 1b. of thermite
to vaponze the sodium. A timer mixes
the thermite and sodium, and they
start burning at an altitude of about
>0 mi., exhausting a trail of sodium
vapor that produces a sodium cloud as
the rocket reaches peak altitude.

Sunlight excites the sodium and
makes it glow, providing a good target
for photographic tracking. The shots
are made in dawn and evening twilight
so that, while the cloud is in sunlight
at 1ts 150 m. altitude, ground observa-
tions are not hampered by light scatter-
ing in the dark area nearer the earth.

Sodium cloud used in last week’s ex-
periment was produced at dawn and was
visible for several hundred miles as it
moved generally south and west across
the castern U. S, Best data was obtained
in the first 10-15 min. after launch
when wind effects on various sections
of the cloud were clearest.

NASA project chief Maurice Dubin
points out that this sodium cloud ex-
periment can provide information on
wind activity in an altitude zone where
almost no wind data exists,

Data is obtained from the experiment
by photographing the glowing sodium
cloud continuously from various angles
and assembling a three dimensional pic-
ture as it moves with the wind. Wind
cfteccts on different parts of the cloud
can be measured at set times and posi-
tions to determine wind velocity and di-
rechion, '
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Mercury Capsule Readied for Sea Drops

By Irving Stone

El Centro, Calif.—<l'irst tnal in a
series of 30 drop tests of the Project
Mercury  fullscale unmanned space
capsule models was scheduled for last
week over the Salton Sea in a parachute
landing svstem operation based at the
Air Force-Navy chute testing site here,
Series of drops 15 expected to streteh
over several months.

Twao Mercury capsules, htted with
photographic equipment, arc being used
in the test program, which is being con-
ducted by Northrop Corp.’s Radioplane
Division to cstablish basic compatibility
of the capsule with its parachute land-
ing system, designed by Radioplane’s
Paradvnamics Group. Radioplane 15 the
subcontractor to MeDonnell Aircraft
Corp., prime contractor for the capsule
im the National Aeronautics and Space
Administrabion manned space-capsule
project.

Capsule model weighs more than
2,000 Tb. The drop test program calls
tor the capsule to be carned aloft in an
Air Force Lockheed C-150 cargo planc.
Release altitudes for the capsule model
will be in a range of heights between
3,000 and 30,000 ft. The lower limit
altitude drops will be carned out to
investigate the response of the chute
landing svstem in relation to a possible
malfunction with a future operation:l
manned capsule, which would be de-

hberately separated from its booster
missile in an emergency procedure and
pushed to an altitude of perhaps 1,500
to 5,000 ft. by capsule rockets so that
the parachute landing svstem could be
deploved to permit a safe letdown.

In addition to investigating the gen-
cral characteristics of the parachute
landing svstem and its compatibility
with Mercury capsule, the drop tests
will check feasibility of shroud line
length, chute load-carrving capabilities,

and rate of descent with the capsule

model. Design descent mate for the
landing svstem's main chute s 30 fps.

Since Project Mercurv probably will
embodv a reliabilitv factor higher than
has ever been built into an operational
system, it is almost certain that the
capsule’s landing svstem will get a
rigorous wring-onut during the senics of
30 drops over the Salton Sca.

Affording a fairlv large test area,
California’s Salton Sea 15 an  mland
salt-water body, about 6 to 10 mi. wide
bv ahout 30 mi. long, located about
240 ft. below sea level,

In addition to its responsibility for
designing and building the chute land-
ing  svstem, Radioplane will  furmsh
retrieving aids, such as flotation gear
amd locator devices, under its subcon-
tract to MeDonnell,

The actual Mercury capsule will be
flotable and the additional Aotation
gear will be incorporated primanly to

g

i A

MERCURY CAPSULE mockups are nnloaded from Douglas C-124 Globemaster |1rim_tu
installation of complete landing systems by Radioplane Division of Northrop Corp. Landing

svstems were designed by division's Paradynamics Group for Salton Sea drop tests.
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provide surface stabilitv. No flotation
gear is being used in the Radioplance
drop tests, but locating devices such as
smoke pots probably will be emploved.

Use of a C-130 aireraft will limit, of
course, the altitude to which the full-
scale capsule can be carried for the drop
over the Salton Sea. However, in con-
nection with Project Mercurv's mannced
space capsule durnng opcerational  re-
entry, the plan is for the chute landing
svstem to be imtated either by pilot or
ground control stations bv hring retro-
rockets to decrease the capsule veloaity
and program the re-entrv  trajecton
(AW Apr. 27, p. 114).

At 60,000 ft, altitude, a mortar will
be triggered bv altitude controls to ex-
pel the drogue chute, which will pro-
vide stabilization for the capsule. The
drogue will remain attached unhl the
capsule descends to about 10,000 ft.
Main landing chute then will be de-
ploved, and when the capsule reaches
5,000 ft. it will have an impact velocity
of about 30 fps. as it descends to final
lctdown. At impact, the mam chute
will be released and recovery and locat-
ing aids, such as SOFAR bombs, dve-
marker, radio beacon flashing heght, and
smoke signals will be ejected.

In addition to antomatic sequencing
of the chute svstem, the landing tech-
mique also will incorporate an imdepend-
ent pilot-operated reserve letdown svs
tem.

The drogne chute is a nibbon-tvpe
conical configuration, It has  heen
tested at 70000 ft, at Mach 1 i release
from a Lockheed I--104 jet hghter.

Main or primary chute for the Mer
cury capsule landing svstem also 15 a
Radioplane design, known as a ringsail
chute. Originally it was developed m
connection with drone recovery to pro-
vide low shock opening at very lhagh
speeds and provide high stability,  Fs-
sentiallv, it is the same as that being
used to recover, in the White Sands
arca, the Air Foree's Radioplane X0
drone, a Mach 1-to-1.2 "'.‘I.'L'ht:ing]mﬂhu
XJS1-\WE-3 jet-powered conhgurahon,
with a weight comparable to the Mer-
curv capsule model. |

Ringsail configuration is not a solid
canopy but actually consists of pancls
with opcmings between them, Arrange-
ment of openings, plus pitch ot the
pancls, provides autorotation for sta-
bilitv in descent—to avoud oscillation
and to  allow straight-down descent
rather than lower in a drtting pattem,
This charactenstic would be an am
portant factor in projecting a letdown
pattern to achieve landing of a manned
capsule m a specified arca, Also, clinn-
nation of oscillation upon impact will
materially lessen the impact effect.
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is purely experimental, the company said,

Sikorsky S-60 Carries Detachable Passenger Pod

A detachable passenger pod which effectively dampens cabin
vibrations, was unveiled by Sikorsky officials last week as the
company’s S-60 crane helicopter entered the first phase of Army
flight evaluations at Ft. Rucker, Ala. (AW Aug. 17, p. 39). The
passenger pod, which was designed and built in three weeks,
The pod is attached
to rabber bungees at four points beneath the S-60 airframe,
climimating metal-to-metal contact. Four steel cables run from
the bungee contacts on the airframe to structural members of pod
Hoor. The pod floor is the only structural member of the cabin
area. By attaching suspension cables directly to it, the entire

Canada Selects F-104G Companies

Ottawa—Canadair will build the air-
trames and Avro’s Orenda Engine Divi-
sion will make the powerplants for
Canada’s F-104G in a production pro-
gram caleulated to provide maximum
support for a badly depressed Canadian
atreraft industry,

Canada will produce the Lockheed
F-104G under agreement with Lock-
heed Aircraft Corp. and General Elec-
tric Co., the manufacturer of the
hghter's J79 engine. The Mach 2
I-104G 15 intended to replace the age-
ing Sabre VI dav fighters now used bv
the Royal Canadian Air Force. '

Production of the F-104G will fll
some of the gap left in the Canadian
aircraft industry when the government
anceled the CI-105 interceptor and
lroquois engine programs. When the
CF-105 was canceled, the government
made the politically unpopular decision
to fill the air defense gap by building
the USAF-Boeing Bomare interceptor
missile under license.

Since then, the defense role of the
Bomare has been a matter of controversy
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i the U. 8., and Congress has suggested
that some U.S. Bomarc bases be built
i Canada. These and other factors
have kept the Canadian air defense
situation i a state of Aux, and appar-
ently Canada may still not produce the
Bomare for both technical and fnancial
IeASONS.

Canadair, Ltd,, a division of General
Dynamics Corp., will manufacture 200
F-104G  airframes, a contract which
represents about 36% of the total pro-
gram. Orenda FEngines Division of
Avro Aircraft, Ltd., will receive about
31% of the total program with its
contract to build the engines. Arrange-
ments have not been completed for
fire control and other svstems for the
fighter, but most of them will be built
in Canada.

Government  received bids  from
Canadair, Avro and de Havilland Air-
craft of Canada, Ltd. for the I'-104G
airframe contract. In making its deci-
sion on the airframe and engine pro-
duction awards, the government said it
tricd to spread the program on a regional

upper cabin area is left stress free, so that windows and openings
of any size can be cut at any location. '
cables attach to the S-60 airframe through bungee “‘clusters” of
three bungees each, all stock parts from Piper landing gears. The
steel cables are of failsafe design.  Sikorsky is also considering
hydraulic and air elements for vibration isolation.
powered by two Pratt & Whitney R2800.50s, is the predecessor
of a twin-turbine-powered crane, designated S-64 (AW Apr. 20,
p. 29) which the company has begun developing with its own
tunds. Potential payload lifting capability of the turbine-powered
craft will be about 12 tons,

The four suspension

The S-60,

basis, “if this could be done with due
regard to cost.”

splitting the work between Canadair
and Avro 1s described as accomplishing
this aim. Subcontracting pattern for
airframe and engine production also is
to be based on a policy of wide dis-
tribution among plants  throughout
Canada.

Bid which won the contract for
Canadair calls for production of 200
atrframes for a maximum of $91.5 mil-
lion.

This ceiling price excludes variable
costs under control of the government
and 15 based on present specifications of
the F-104G, If the actual production
cost 1s less than the ceiling price,
Canadair keeps a third of the difference
and the rest goes to the government,
The Orenda contract has similar incen-
tive provisions.

Defense Ministry said it accepted the
offers which provided the best prospect
of producing the aircraft at the lowest
cost. Also, building the airframe at

Canadair is expected to result in sig-
nificant savings because of lower over-

head charges possible on other defense

work there.
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Control Error Aborts NASA Air Density

Satellite

B v Eraig L.ewis

Washington—National  Acronautics
and Space Administration failed in its
second attempt to measure arr density
in the upper atmosphere with an in-
Hatable satellite when a control svstem
error kept the satellite from orbiting.

Satellite failed to go into orbit when
the upper stage attitude control system
apparently malfunctioned, pointing the
upper stages and pavload downward
and to the left. Second and third stage
rockets fred, drving the pavload down
mto the atmosphere where presumably
it ignited and was destroved.

JUNO Il main stage, based on the Army Jupiter TRBM, is erected on launching pad
at Cape Canaveral, Fla, Main stage was topped with two high-speed solid propellant
upper stages for the Beacon I satellite attempt,

these upper stages.
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Inflatable satellite in the pavload was
similar to the Beacon unit launched
with a Jupiter C vehicle last October.
That Beacon failed to orbit when part
of the upper stage cluster separated
from the vehicle before booster burn-
out. In Januarv, a similar sphere was
launched by a Nike Cajun to a 75-mu.
altitude in a successful demonstration
of the cjection and infation system,

Measurement of air density in the
upper atmosphere is an experiment of
hasie scientific interest, and the Beacon
satellite would provide wvaluable data
im this fAeld because of its great sen-
hi’[iﬁ.'it_\ to }I1.'I]t|;+'-.'|':|lq_':'il: 1E]‘=1£_.'_. .'\]l]inllgll
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Jet Propulsion Laboratory provided

another Beacon shot m1sn't on  the
schedule at present, chances seem
good that NASA will make another
attempt to get an mflatable sphere into
orbit,

Latest Beacon launch attempt fol-
lowed closely the highlv  successful
launching of the Explorer VI paddle-
wheel satellite (AW Auwg. 17, p. 30),
and NASA reports that Explorer V1 s
broadeasting generally strong and clear
signals, although it is still too carly to
draw hrm conclusions from the data
available. Solar cells on the satellite’s
four paddles are supplving the expected
current to charge the batteries wlich
power mstruments and communications
cquipment.

The 12 ft. mbatable sphere NASA
tricd to put into orbit was designed
as an air drag expenment by the Space
Vehicle Group under William ], O '5ul-
livan, Jr. This tvpe satellite 15 ideal for
air drag measurcments i the upper
atmosphere since its relatively large size
and hight weight make it quite sensitive
to air drag cffects.

Varying Frontal Areas

Some gage of atmospheric density
has heen denved from the vanous satel-
lites .'I.][L':u.[:n. launched, but most ot
them  present varving frontal areas as
they move around their orbits and are
not really suitable for dmg studies,
Vanguard I, Vanguard 11 and Sputnik
[ are spheres and thus better suited to
drag expenments, but NASA pomnts out
that the Beacon r-.]]h:_'l't' would be 161
times more sensibive to drag than Van-
guard 1. The inflatable sphere has a
frontal arca per umit of mass of 11.3
sq. . per b, while Vanguard 1 has
a frontal area per unit of mass of
070 sq. ft. per b,

Beacon Space Vehicle

Juno I launch velicle for the Beacon
attempt used a modified Army-Chrysler
Jupiter IRBM as a first stage, with the
upper stages clustered in a spin tub
assembly on its nose. This Juno [l
was the first to have two upper stages
in place of the usual three.  Sccond
stage was a ring of 11 scaled-down solid
propellant  Sergeant  rockets,  Third
stage composed of three of these scaled-
down Sergeants was located inside the
sccond stage.

Upper stages were protected by an
aerodynamic shrond which was jetti-
soned before second stage igmition.
Pavload was attached to the third stage,
and, after third stage burnout, the
signal which ordinarily ignited  the
fourth stage was intended to start the
mechanism for ¢jecting the sphere and
inflating 1t.
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Guidance was the Delta Minimum
Inertial Guidance Scheme standard in
the Jupiter TRBM. It was after the
Jupiter hrst stage with this guidance
package in it separated that the control
svstem malfunction in the upper stages
diverted them along a re-entrv flight
path. Beacon was programed for an
orbit inclined 48 deg. from the equator
with a mimmum perigee of 420 mi.
and a maximum apogee amounting to
1,460 ma.

Payload Weight
o

Pavioad weighed 25.5 Ib. and con-
sisted of a stainless steel cylinder
in. in diameter and 31.5 in. long which
contamed the folded sphere and its
cjection and inflation svstem. A tele-
metry assembly was attached to the
lower end of the cvlinder.

About 11 min. after launch, a timer
wils to have fired two squibs in a nitro-
gen pressure vessel, allowing the nitro-
gen to expand a bellows and force 2
piston to expel the sphere from the
cvlinder.

Nitrogen from the bellows was to
pass through a connecting valve after
cjection and inflate the sphere,

When the sphere was fully inflated,
it would have been detached from the
pavioad. After inflation, the nitrogen
was to be bled off to keep the satellite
from acting like a reaction jet in case of
a micrometeorite puncture, It would
retain its shape through rigiditv of its
aluminum foil skin.

The sphere designed for the dmag
expernment was made of Mylar ]'}]El!'-.'l'i:i'
one mil thick covered by two lavers of
aluminum  foil 0.5 mil thick., It
weighed 10.2 1h. Sphere with its ejec
tion and mflation system was developed
by  NASA's Space Vehicle Group.
Development of all other pavload com-
poments and  pavload assemblv  and
checkout was the responsibility of the
ageney's Jet Propulsion Laboratory and
Cooper Development Corp. |

Tracking

Telemetry unit in the pavlead case
operated with 60 mw. of ]JH.WL‘T trans-
mitting on 108.05 me. for a few
moments after launch,  This signal
would have been used for early track-
mg mformation on the sphere while it
was shll orbiting close to the pavload
casc. Pavload also had two flares which
were to ignite at 190 sec. and 320 sec,
for tracking, but there was no indi-
cation thev fired,

After the sphere and pavload case
drifted apart in orhit, tracking would
have been by sight and camera. The
aluminum skin would reflect about
s0% of the sunlight striking it. A
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FULLY INFLATED sphere 12 ft. in diameter is in foreground; another sphere is being
fabricated in background from extremely thin sheets of aluminum.

FOLDED SPHERE

BELLOW
SQUIB-VALVE gk

ASSEMBLY

' PISTON

PRESSURE VESSEL

RADIO BEACON

EJECTION and inflation mechanism is depicted in early stages of operation. Nitrogen
from pressure vessel expands bellows which push sphere out of 25.5 1b, pavload case.
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INFLATABLE PISTON

SPHERE

PRESSURE

VESSEL  SQUIB-VALVE

BELLOWS ASSEMBLY
PAYLOAD CASE is 7 in, dia. x 315 in. long. Collapsed sphere occupies 11 in, of the length,
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Polaris Fired From Ship Motion Simulator

First “live” firing of a Polaris test vehicle from the USS Observation Island is scheduled to
be made this weck off the USAF Missile Test Center, Cape Camaveral, Fla., following the
successful firing of a 600.700 mi. range AX test missile from Navy's Ship Motion Simulator
at Canaveral (above). In the simulator launch, vehicle was blown to 100 {t. altitude by
compressed air,  First-stage engine then cut in, and test missile traveled full runge.
In the test, the firststage engine ignited 1.8 sec. after the button was pressed to release
compressed air into the chamber.  Ofhcials said the vehicle designated AX-13, achieved all
its test objectives in the launch and downrange flight.
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satellite such as thas would vary gen-
crally between the brightness of third
and fourth magmtude stars.

NASA reports strong, clear signals
ar¢ coming in from its Explorer VI
satellite, but 1t s still too carly for
a hrm analvsis of data on radiation
helts, radio wave propagation, ete.

NASA  sad  data  received  thus
far  from radiation instruments ap-
puars  to  confirm some  facts  and
considerable theory about the structure
of the radiation spectrum.

txplorer VI was hit by 25 micro-
meteorites during its hrst two davs in
orbit. Facsimile system 1s working, but
it will be several weeks before cnough
data points have been received to
assemble a picture.

[nternal temperature 15 well within
the design range of 25 to 115F, and
solar cells on the satellite’s paddles are
charging the batteries as had been ex-
pected. Present orbit did not require
the aid of the small boost rocket i the
pavload, and no decision has been made
vet whether it will be fired later.

Raborn Urges Mobile

Defense Installations

Ontario, Calif.—=I'ixed bases in this
country represent a “Maginot Line tyvpe
of military  philosophy  that 15 com-
pletelv and unacceptably fallacious for
the United States of America in the age
of the ballistic missile,” according to
Rear Adm. William 1. Raborn, Navy's
Director of Special Projects.

Speaking to a group at dedication
ceremonies for a Navy Data Design
Laboratory here, he said it is quite pos-
sible for Soviet Russia to build inter-
continental ballistic missiles that can
zcro in on any fxed installation in the
United States.

As head of the Polaris project, Adm.
Rabom emphasized that the Polans
weapon system is a “major war deter-
rent” more than it is a retahatory
weapon, and will do its job maost cffec-
tivelv if it never has to be uscd.

“1 think it is important,” he said,
“that we evaluate how we spend our
defense dollar and that we don't buy a
plausible explanation or plansible de-
fense svstems which may be wished to
our attention by well-meaning salesmen.
[, for one, am completely willing and
cager to have the Polans weapon sys-
tem objectively evaluated by people who
are interested in their country as the
irst order of attention and I think
evervone clse who has something to sell
has to undergo the same close scrutiny,

“No amount of protection or warm-
ing devices that will tell us when the
Soviets may have launched their ICBMs
will bring about the kind of thing that
we want and that is that thev should

never launch them.”
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Hebert Group Lists Legislative Objectives

By Katherine Johnsen

Washington—IHouse Armed Services
Investigating Subcommittee will wind
up its hearings on charges of contractor
infuence i military procurement some-
time this week, issue a report during
the approaching congressional adjourn-
ment and consider legislation needed to
implement its indings as the first order
of business when the new session con-
venes in January.

The subcommittee headed by Rep.
Fdward Hebert (D.-La.) has sent out
over 5,000 questionnaires to former
high-ranking military officers and civil-
ian government officials emploved by
defense industries, to the major defense
contractors and to industry and service
assoctations, The hearings, which began
carly in July with testimony by Deputy
Sceretarv of Defense Thomas Gates
(AN July 13, p. 35), have represented
only a small cross-section of the exten-
sive field covered by the questionnaires,
which also will be evaluated for the
subcommittee’s report.

The objectives of the subcommittee

members appear to be unanimous, but
the method of achieving some of them
15 complicated and controversial. The
objectives include:
* First, encourage retiring military per-
sonnel to continue in government senv-
ice as civilians. At present, this is, in
effcct, blocked by ]ljuws against  dual
government compensation and by prac-
tice. In general, the law limits a retired
officer to an income of $2,500 a vear
from government emplovment plus his
retirement pay.

A check by the Armv of 500 officers
etiring over the past several months
showed an average age of 46 and an
average retirement pav of $350. Under
secretary of the Armv Hugh Milton
reported that there is “a great need”
tor the continued serviee in government
of many of the outgoing officers, who
arc often compelled to take emplov-
ment to meet financial obligations.

Top ranking retired officers, includ-
ing Lt. Gen, C. 8. Irvine, former deputy
chicf of staff for the Air Force, told the
subcommittee that they would have
Fruferrc:d to continue within the De-
ense Department structure but that
“there was no place further to go.”

The subcommittee’s problem is to
decide whether the former military men
should be knit into the civil service
svstem or whether a separate corps
should be established. Rep. Porter
[ardy (D.-Va.} proposes that retiring
admirals and generals now being bid
for by defense contractors be retained
on the Defense Department pavroll and
assigned to contractors. Hardy pointed
out that the government is now paving
the salary of many such top former offi-
cers as contract cost. If several con-
tractors sought the same retiring officer,
Hardy savs, the service secretary would
decide which contractor’s work he could
further most in the national defense
interest.  Hardy also believes that this
plan would broaden the base of con-
tractors who are well informed on fu-
ture military requirements and in a posi-
tion to direct their work to mect these.
® Second, eliminate “the appearance of
evil” as well as anv actual evil that
might exist in the relation between
active military officers and defense con-
tractors and between former military
ofhicers and civilian  government  offi-
cials and their service.

Subcommittece members have ham-
mered the point that the “appearance”
must be ended to maintain public con-
fidence and wipe out suspicions that
now exist, and were reflected  two
months ago when a spontancous mo-
tion to ban defense contracts to firms
hiring top ranking officers within five
vears after their retirement narrowly
missed passage, and then onlv after
promise of a studyv by the subcommittee
and a more considered solution.

Congressmen wish the military would
take the initiative and impose a rigid
code of ethics on themselves in ac-

GAO Challenges Convair

Washington—Testimony by General Accounting Office that Convair Division of
General Dynamics Corp. has denied its investigators access to information concerning
the Atlas ICBM and B-58 Much 2 bomber programs set off a flurry of protests from
members of House Armed Services Investigating Subcommnittee last week., The final
decision was a subcommittee wire requesting Frank Pace, General Dynamics chairman,

te make the data available to GAQ.

At frst, subcommittee members asked GAO to direct Air Force to call off all

turther payments on Atlas and B-38 contracts, until it obtained the data it wanted.
GAQO recommended against this until a final approach had been made to the company.

In a July 24 letter, Pace assured the Comptroller General that company files would
be opened, but GAO reported that as late as mid-August, Convair had refused. If the
wire to Pace is not effective, Rep. Edward Hebert (D.-La.), chainman, threatened to
nse subpoena powers to obtain the information and tum it over to GAQ.
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cepting entertainment or employvment
from contractors. Rep. Carl Vinson
(12.-Ga.), chairman of the Armed Serv-
ices Committee, and Rep. Paul Kildav
(D.-Tex.), chairman of its subcommit-
tee on personnel, have ur?m—l this.

To accomplish this objective, the
Hebert subcommittee is considering leg-
islation that would require a “cooling
off” period of probably two vears before
tormer officers could deal with their
former service.  Subcommittee  mem-
bers, however, are confused as to which
officers such a law should apply. It has
been repeatedly highlighted at hearings
that a former engineering officer with
mside technical knowledge, the former
planner with advance information on
strategic plans or an officer with na-
tional or world-wide prestige are some-
times more influential in making «
“sale™ for their company than the con-
tract negotiator.

In its efforts to climinate “the ap-
pearance of evil,” the subcommittee also
may propose a requrement that former
ofhicers who deal with the Defense De-
partment must publicly register and call
for an end to the practice of allowing
contractors to charge entertainment off
as a business expense against govern-
ment contracts.
® Third, discourage the lobbying activi-
ties of Acrospace Industries Assn. and
the promotional activities of Air Foree
Assn,  The subcommittee alreadv has
expressed its views on this to the ex-
ccutives of defense Airms appearing at
the hearings who support the two
organizations, Few sessions of the sub-
committee have passed without mem-
bers expressing  their  disapproval  of
AIA's use of dues charged off to gov-
ernment contracts i an effort to amend
the renegotiation law (AW Mav 4.
p. 31) and AFA’s 51.2 million annual
budget as compared with $580,000 for
Army Assn., $180,000 for Navy League,
® Fourth, minimize public battles
between  contractors  of  competitive
weapon systems which stir up local
pressure and make it difhicalt for con-
gressmen to vote funds for one or the
other on the basis of merit. The sub-
commmittee report is expected to censure
both Air Force and Armmv for en-
couraging their contractors—Bocing Air-
plane Co. for USAF's Bomare inter-
ceptor missile and Western Electric
Co. and Douglas Aircraft Co. for
Army’s Nike Hercules air defense mis-
sile—to allegedlv generate public con-
cern over possible cutbacks in  their
programs at a time the Department of
Defense was attempting to work out a
“master plan” for air defense which
has affected the future of Bomare and
Nike facilitics.
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Information from devices somewhat similar to Kolb's are included on curve at left.

Navy May Hold Key to Controlled Fusion

By J. S. Butz, Jr.

Washington—Strong probability that
q  controlled  thermonuclear  reaction
using deuterinm has heen achieved with
amall-scale Taboratory cguipment at the
Naval Rescarch  Laboratory was  out-
lined by the Navv last week.

Results of recent experiments, an-
alvzed in the framework of known
theory, show that the reaction which
aceurs in the sun and stars and n a
hvdrogen bomb probably has been con-
trolled on carth for the frst time,

Navy tempered its announcement by
pointing out that positive cxperimental
proof is still lacking to show that the
extremely high test temperatures of
20,000,000 deg. K had resulted m true
fusion of deuterium atoms.  Positive
proof can come only when the veloaity
of gases in random motion at millions
of degrees can be measured  directly,
Use :ﬁ mass spectrometers and  other
existing instruments for such measure-
ments is so complicated and debatable
that it is uscless for anv rigorous proof.
Navv hopes to get more positive proof
of its results when it starts using larger
cquipment now planned.

It was this measurement difficulty
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which carlier cansed British scientists
crroncouslv  to claim  achievement  of
controlled fusion and, aware of the
British  experience,  Navy  scentists
headed by Dr. Alan C. Kolb have re-
frained for several months from making
their results public. Working witﬁh the
anancial support of the Atomic Energy
Commission and the Ofhce of Naval
Research, the Navv gronp has felt
strongly for at least a '-.L':iT_II'rilf it has
heen achieving fusion reactions,

Data Checks

Using several varitions of  expen-
mental magnetic devices pioneered by
Kolb which preheat denterinm plasma
with shock waves and then compress it
to very high densitics, the group has
climinated all of its doubts concerning
its data. This data now stands up to
all known cross-checks.

These theorctical  cross-checks  are
possible through experimental measure-
ments  primanly made with a streak
spectrograph, Xerav photographs and a
scintillation counter. The measurcments
allow calculations of radiation  losses
from the plasma, plasma densitics and
oscillations, plasma and magnetic pres-
surcs and the number of nentrons pro-

duced. Such masurements and cale-
lations are  well-proven  methods  of
studving high temperature gases,

I'he prospect of using thermonuclear
reactors to produce virtually unlimited
power from the denterium m sea water

and to climinate the mdioactive waste

problem of fission powerplants is utﬂl]
on the distant horizon, according to sci-
entists connected with this work, AFC
statements regarding controlled fusion,
hiowever, have  become  considerably
more optimistic i the last two vears.

Until Tast vear, the AFRC view was
that the achicvement of a  thermo-
nuclear reaction i the laboratory was
still a considerable length of time away.
Last vear. top officials said that they
believed it would be accomplished m a
vear or two in UL 5. laboratones.
 There also has heen expert discussion
hoth in the U. S. and the Sovict Union
about the probable confignration of a
thermonuclear deviee which fuses den-
terium  to  cficiently  produce  power.
Such a machine would be very large,
probably a cvlinder up to 300 ft. long
and 20 ft. in diameter. Some cstimates
sav that two or three of these achines
consuming onlv sea water conld provide
New York Citv with power,
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In taking a major step toward this
goal, the Navy group under Kolb and
Dr, W. R. Faust feel that their major
accomplishments are:
® Stable plasma has been consistently
produced in their experiments for 5 to
10 millionths of a second. (Some pre-
dictions are that this plasma conhne-
ment time will have to be increased to
at least a thousandth of a second to
produce power.) This plasma is not
oscillating, changing dimension, under
the mfAuence of electric ficlds, or af-
tected by any other known form of in-
stability while it produces a shower of
neutrons.
® Confhinement of the plasma and pro-
duction of neutrons continues in the
Kolb device after the peak magnetic
compression has passed. In the absence
of any completely new phenomenon,
the onlv explanation for this eccurrence
in a stable plasma is the achievement of
a4 thermonuclear reaction.

The present Navy experiment is per-
formed with a modification of the mag-
netic mirror device first used by R. V.
Post of the University of California
Radiation Laboratorv. The Post work,
however, has dealt with the problem of
confining verv low density plasmas ap-
proximately 1,000 times longer than the
NRL experiments, Kolb's use of the
magnetic mirror geometry has been to
confine a very dense plasma after first
preheating it very rapidly with a shock
wave.

The Navv device is a glass cvlinder
nearly 12 in, long and about an
mch in diameter, and it is surrounded
by a heavy coil which has much stronger
helds on each end than it does in the

middle. The tube is flled with very
purc deuterium gas since any sort of
contamination in the gas or its con-
tainer will cause erratic action once the
ionization of the gas begins.

The sequence n? operation of the de-
vice begins with the ionization of the
deuterium by an RF signal so that it
will respond to the action of a magnetic
held.

Then an  extremely large current
15 discharged as rapidly as  possible
through the coil surrounding the ion-
ized gas. The strong magnetic field
that this discharge creates drives the
gas to the center of the tube so rapidly
a shock wave is produced.

Further Compression

I“urther compression is produced by
the strong helds on cach end of the
cvlinder which have a “mirroe” effect
and refleet the plasma particles back
into the middle of the cylinder as they
try to escape from the ends, ‘

Such preheating of ionized gas with
clectromagnetically created shock waves
was hirst done in 1955 at NRL by Kolb,
A number of different methods for pro-
ducing the shock wave to rapidly pre-
heat plasma to a million degrees or so
and then compress it to produce higher
temperatures have been tried. The mag-
netic mirror has proven the best com-
pression arrangement and is used for the
experiments which reach 20 million deg.

The Navy cquipment now in usc
will produce a peak current of about
four million amperes by discharging a
285,000 joule condenser bank to create
the 20 million deg. plasma tempera-
tures. The new equipment, now
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LAB?EATDR‘I" EQUIPMENT for Navy controlled fusion studies is among the least expensive
now in use. Magnetic fields squeeze plasma inside the black coil with magnetic mirrors on
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required fields hlls a large room below this apparatus.
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planned at NRL, would have a peak
current of 60 million amp., a 20 million
joule condenser bank and produce a
peak plasma temperature of 50 mil-
lion deg,

The NRL scientists feel that, if their
present results were gualitatively dupli-
cated at such temperatures, there would
be no doubt about the existence of a
thermonuclear reaction.

[t also seems that the successful dis-
charge of such large capacity con-
densers in 50 millionths of a second
through a coil about 10 ft. long and
seven inches m diameter would qualify
the Navy physicists as electrical switch-
ing specialists of the highest order.

A number of scientists studving con-
trolled fusion experimentally are known
to be working with shock preheating,
One group is at the Los Alamos Labo-
ratorv of the Atomic Energy Commis-
sion; two are in Britain, and France,
Germany and Russia have at least one
each.

The strong competition  between
these groups and among all scientists
working on fusion devices has been
steadily increasing. Kolb went to Upp-
sala, Sweden, last week to get his data
and theories prominently on the rec-
ord by presenting a paper to the Fourth
[nternational Conference on lonization
Phenomena i Gases.

West Germans Enter
Sidewinder Program

Paris—West Germany will be  the
dominant partner and a West German
company prime contractor in a  six-
nation NATO program to build the
U. 5. Sidewinder air-to-air missile,

Bodensee Werk, a subsidiary of the
Perkin-Elmer Corp., is the Prime con-
tractor. A score of other companies in
the six nations are included, such as
Phillips which will handle the Dutch
part of the program.,

Woest Germany, which wil have to
cquip its new Lockheed F-104G inter-
ceptors, will buy the largest number of
missiles in the program. Other coun-
trics involved are Denmark, CGreece,
The Netherlands, Norway and Turkev.

On a smaller scale than the five-na-
tion 5500 million Hawk program (AW
June 29, p. 24), the first joint produc-
tion agreement formed since the U, S,
promised technical and financial aid for
such programs two vears ago, the Side
winder venture might eventually run to
580 million. Initial amount ivolved is
525 million.

German defense ministry said Boden-
see Werk received a total order for ap-

proximately 8,000 Sidewinders at $3,000

to $4,000 each, making a total of $25-
330 million. Germans hope to have

production under way in nine months
tQ & vear.
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Space Technology

Discoverer Satellite Enters Orbit;

Payload Reaches 537 mi. Apogee

Vandenberg AFB, Calif.—After fail-
ing to recover the capsule ejected from
Discoverer 'V satellite on Aug. 14,
USAF launched Discoverer VI last
Woednesdav m a sccond attempt to anr-
smatch  the pavload before it struck
the water or retrieve 1t by boat soon
after 1t dropped into the ocean.

IDhiscoverer VI entered orbit near the
nomimal values songht for it, with an
apogee of 537 stat. mi., perigee of 138
stat. mi. and a period of 95.3 min. It
was launched at 12.25 p.m. Pacihe
Davhght Time, and was acquired by
the Alaska station coming around on
its first pass at 1:53 p.m. Pacific Day-
light Time. Authontics at USAF Bal-
listic Missile Division said evervthing
“looked normal.” For Discoverer V
the apogee was 450 stat. mi., pengee
was 136 stat. mi,, and penod was 94.1
min,

Pavload which entered orbnt weighed
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1,700 1b. and was up 100 1h. from
carhier Discoverer orbat vehicles. On
Iiscoverer V, the total re-entry vehicle
weight was 195 1b.. including retro-
rockets and the ablative structure which
protects the recovery capsule during
re-cntry, both of which drop away at
predetermined points in the re-entry
trajectory after their work has been ac-
complished. Recoverv capsule weighed
160 1b., leaving 35 Ib. for protection
and retrorocket,

l'or Discoverer V1, re-entry vehicle
weighed 300 1b., while the weight of
recovery capsule was not given, nor was
weight of retrorocket and  protective
structure. If the weight of these com-
poments staved the same, recovery cap-
sule weight would be 265 1b, However,
authorities said the classified pavload
(which 1s over and above the biomedical
specimen capsule and its hfe support
svstem), defimitelv did not include a
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Periscope .Designed for Mercury Capsule

Drawing of 8-in. optical display of Mercory manned capsule periscope shows how 190-deg.
view of earth would appear from a point 115 mi. above Raleigh, N. C.  Florida is left;
Cape Cod right. Altitude knob (lower left) moves four indices on viewing screen which
measure the apparent diameter of the earth circle displaved on it.  Other indices are used
to determine attitude and position. At orbital albitude the penscope womld view an
area of more than 1,700 naut. mi. diameter. Power lens swings over the screen to snperimpose

a magnified 20-deg. view on the display.

Perkin-Elmer {_'.urp-- designed the svstem and

5 |:|11|'|{|iug it under contract to MeDonnell Aireraft Ell'rp.
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living creature of anv kind. Al
though the c¢xact method of op-
erating the separation of the re-entry
vehicle from the satellite was not dis-
closed, it appeared to he a preprogramed
event. In Discoverer I, the separation
wias to be by command, with an auto-
matic timer backup, but the command
malfunctioned and the capsule  was
ejected earlier than intended and lost.

The re-entry vehicle on Discoverer
V1 will gject on the satellite’s 17th pass
and the same provisions will apply for
its recovery as did for Discoverer V,
namely the UHF radio beacon, high
intensity light, and parachute deplov-
ment at approximately 50,000 ft,

Beaver-tail Fairchild C-119s of the
6393rd Test Sqdn., based at Ilickam
AI'B, Hawaii, will attempt to air-snatch
the recovery capsule between 14,000
tt. and 1,000 ft. albtude (AW Aug. 17,
p. 37). Additionallv, Navy ships will
he i the area,

According to the penod of the satel-
lite, the 17th pass would have occurred
at about 2:13 p.m. Pacific Davlight
Time last Thuorsday or 1:13  am.
Hawailan  Standard Time. However,
the capsule would have been cjected at
such a point that it would fall into the
recovery area after re-entry, indicating
it would be in the recovery area within
a range of 1 to 14 hr. of this time
cither way,

Turbofan 707-120B
Wing to Be Modified

Renton, Wash.—Boecing Airplane Co.
lust week announced two new versions
of its jet transports, cssentially Pratt
& Whitney turbofan engine versions of
its standard 707-120 medinm-range air-
plane and the 720 short-medium range
transport (AW Julv 13, p. 45).

Along with the engine changes, the
707-120 will have a new wing leading
cdge inboard of the inboard engine
nacelles, and will have three addibional
scgments of leading edge flap.

Both airplanes will use the JT5D-1
powerplants rated at 17,000 1b. thrust,
and carry BT model designations; 1.
the 707-120 becomes 707-120B, 720
will be 720B.

Leading edge configuration and flap
which will be incorporated into the
707-120B are already standard on the
720; thus the onlv major change on the
7208 15 the powerplant.

American  Airlines has  ordered 25
07-1205 and 25 720s, In the delivencs,
the airline will get the last 15 of its 7205
in the B configuration, then will modify
all 1ts operational 707-120s into the
B maodels.

United Air Lines has ordered 18 720s
But has not vet announced whether
it will change to the B model, nor has

Aer Lingus, which has ordered three
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7205, Neither has any other hine except
Amerncan announced plam:; to retroht
fan engines on 707-120s or do the com-
plete modification to the B configura-
tion. Boeing 1s working with Pratt &
Whitney on development of thrust re-
verser and  accessories.

The first 720 now 15 nearing comple-
tion at the Transport Division plant
here, will be rolled out in October and
make its frst Aight in November, De-
liveries will start in 1960 on 720s, with
B models also to be available next vear
or carlv i 1961.

One benchit from the wing and en-
gine changes will be an increase in
cruise Mach number at maximum con-
hnuous power of the engines from .55
to .90,

News Digest

Pratt & Whitney J58 cngine program
wis revived last week when Navy Bu-
reau of Acronantics gave the company
an $11.2 million contract for further
development work. Program was not
funded in Fiscal 1959 and was dormant
until last week., The 30,000-1b.-thrust
engine is designed for Mach 3 flight,
and Navy said it is intended for a very
high speed aircraft “under considera-
ton but not under development.”

Capt. Thomas D. George, pilot of a
Bramift Airwavs flight which crashed on
takeoft at Miami International Airport
in March, 1938 (AW Feb. 9, p. 103),
killing mnine persons  and  severely
njuring 10 others, has voluntarily sur-
rendered his airline transport pilot cer-
tiicate and has agreed not to apply
for another certificate in the future.

Clande Grahame-White, 79. first cer-
tihcated British pilot, died last week in
Nice, I'rance. He was the first Briton to
win a pilot certficate from the French
Acro Club, and he later held pilot li-
cense No,. 6 from the British Rowval
Aero Club. With the Roval Flving
Corps in World War I, he flew on the
hrst bombing raid in British history,

Bell Aircraft Corp. will provide hy-
drogen peroxide reaction controls for
the Convair Centaur vehicle. Bell has
a $380,000 initial contract from Con-
vair's Astronautics Division for the con-
trol svstem.

General Electrie Defense Electronics
Division has received an S8 million
Navy contract to build gudance contral
umts for the Sidewinder infrared mis-
sile. Navy also awarded S1 million con-
tracts for Sidewinder fuzes to Baldwin
Piano Co. and the Ordnance Division
of  Minneapolis-Honevwell Regulator

Co.
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Titan Hold-Down Clamps Malfunction

Fjrst attempt to achieve in-flight ignition of the second-stage engine of Air Force-Martin's
Titan intercontinental ballistic missile was aborted earlier this month by the premature and
accidental release of the hold-down clamps, Designed to hold the missile on the pad for a
six second period after first stage ignition to permit a final systems check, the four “A-frame”
arms that lock on to longerons along the Titan's body fell back after only one second
while the umbilical cord was still attached to the missile. Reason for the premature release
was not dehnitely known. As the Titan began to rise off the pad, presence of the umbilical
cord automatically touched off a malfunction signal which, in tum, triggered a safety
mechanism that cut off the first stage engine. The missile, which had lifted prrﬂﬁm[ll'ﬂ;'
10 ft. into the air, then crashed back onto the pad and burned. .

Federal Aviation Agency has certif-
icated increased takeoff and landing
weights for the Fairchild F-27. Take-
off weight has been inereased 500 1b.
to 36,500 1b.; landing weight is in-
creased 2,000 1b. to 36,000 1h.

Texas Instruments, Inc. will build
AN/APS-80 advanced airborne surface
scarch radar systems for anti-submarine
warfare under a $9,373,728 Navv Bu-
rean of Aeronautics contract. ‘

Aerojet-General Corp. and Acoustica
Associates, Inc., will jointly explore me-
thods of utilizing, manufacturing somc
controls for advanced space vehicles.

- and 210,000 people. Deputy of Stroop,

BuWeapons Forms

Washington—Rear Adm. Paul D.
Stroop will head Navy's new Bureau of
Naval Weapons which becomes opera-
tiomal by Jan. 1 at the latest. New |
burean, which will be formed by merger
of Bureaus of Ordnance and Acronan-
tics, will become the Navy's largest, su-
pervising 350 naval bases and facilities

now head of BuOrd, will be Rear Adm.
William A. Schoech, former deputy
commander of BuAer. BuAer's present
commander, Rear Adm. R. E. Dixon,
will be given a sea command.
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Commuter Ticket Trend Gains Impetus

Ticketing system begun by three major airlines may
be followed by other carriers to meet competition.

By Glenn Garrison

New York—Recent introduction of “commuter” type ticket plans by three
major airlines has started an industry trend that many other carriers are
likely to join whether or not they are thoroughly sold on the idea,

Several major airlines will soon follow and if the plans work out successfully
most of the industry can be expected to go along, if only to meet the

competition.

Northwest Onent Airlines was the
third airline to institute a simphhed
plan for its commercial customers.
Capital Airlines and American Airlines
had introduced generally similar plans
carlier this month on certain of their
routes (AW Aug. 17, p. 54). All three
plans involve the sale of books of 10
tickets, with the customer making his
reservation by telephone, filling in fight
information on his ticket, and easing
the ticket counter load at flight time.

The idea of airline commuter tickets
has been around for some time, but as
an FEastern Air Lines ofhcial put it,
“somebody eventually had to make up
his mind to jump into it.”” Eastern
defmitely expects to go into commuter-
tvpe ticketing within the next few
months, despite  certamn mnglunga
about the plan.

But Fastern will tie such a move
imto a major hcketing imprm-r:ment
program now under wav, This involves
use of a new ticket printer, a new IBM
auditor’s coupon which will be attached
to tickets to permit computer revenue
accounting, and, the airline hopes,
eventually an automatic ticket reader
which will automate the entire account-
g Process,

I'irst markets where Eastern prob-
ablv will use the commuter plan are
New York-Washington and New York-
Boston. Nlost airlines see the plan as
suited primarily to high l'.]LIl'iIt". rela-
tively ﬁlhmt haul markets, but North-
west's commuter tickets will be good
on all domestic runs and to Alaska and
Honolulu. Here i1s how some other air-
lings view the commuter ticketing idea:
e Delta Air Lines is studving the idea
but hasn't vet deaded to ac]t}]::l' it. The
decision will depend partly on how
well the plan works out for other car-
ricrs.

e National Awrlines will watch the re-
sults of other carriers’ experience for
a while before gomg into the plan. It
will appraise the demand and the prob-
lems that come up in opcration. Na-
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tional has been considering commuter
service for some time, but did not pre-
viously feel it was worthwhile in terms
of demand for the service on National's
routes. The airline has been in the
commuter-tvpe New York-Boston and
New York-Washington markets  for
only about two vears and only recently
has reached a frequency level which
it feels might justify this tvpe of serv-
ice. Also under consideration is a plan
to link Norfolk to the commuter ticket
pattern.
® Northeast Airlines mav offer com-
muter tickets within the next month
over its New York-Boston, New York-
Washington and Washington-Boston
routes. The airline recently began sell-
ing preprinted tickets over some of its
routes as one move toward simplifica-
tion. According to Nelson Frv, vice
president-trafic and sales, the entire
industry must cope with the ticketing
problem as well as the reservations
problem, which is closelv tied in to
ticketing. An objective, Fry said, is to
keep as many people as possible away
from the jammed ticket counters.
e Trans World Airlines expeets to go
into commuter ticketing soon, although
no fnal decision has been  m ade,
Routes under consideration are New
York-Pittsburgh,  Pittsburgh-Chicago.
Chicago-Kansas City, Kansas Citv-St.
Louis, Los Angeles-San Francisco, and
New York-St. Lous,
e United Air Lines’ sales department
is taking another hard look at the com-
muter idea, but no decision has been
reached. It seems clear, however, that
United would he forced to offer a com-
muter ticket plan if its major com-
petitors did.
e Western Air Lines 15 watching the
mtroduction of the commuter ticketing,
but has no firm plans to go along. [t
will depend on how the competition
makes out.

American’s  plan went  into  effect
Aug. 15 over its Boston-New York-
Washington route, and the original

plan was to evaluate the results at the
end of October and then consider ex-
pansion of the plan. With what a
spokesman called “the rash of com-
petitive plans,” however, American is
almost certain to expand the scrvice
after the evaluation. Other probable
routes: New York-Chicago, Washing-
ton-Chicago, New York-Detroit.

American  foresees  little  difficulty
with possible abuses of the plan by its
users. An official of another airline
had suggested that the holder of a
commuter’s book might report for a
flight on which he had not made a
reservation and surrender a  coupon
(made out by himself) which neverthe-
less indicated space on that flight.

The ruse would be discovered, of
course, but this official didn’t like the
idea of having to “slap a customer's
wrist.” Controlling this sort of abuse,
in his view, would put the airline back
where it started—i.e., require another
check-in and eliminate the time-saving
advantages of the plan.

American, however, savs its commut-
er-book customers are regular American
travelers who are well known to the air-
line and can be trusted not to abuse
the service.

Regarding varniations on the in-flight
ticketing svstem introduced in June by
Continental with its new Emmg 707-
120 jet services, TWA 1s “very inter-
r:si:l.t] in the idea. TWA, along with
other carriers, has had representatives
fving Continental schedules to see how
ﬂu: svstem, which involves an additional

“passenger service agent” crew mems-
ber, 18 working out (AW Mav 18, p.
SL)

And Frfr of Northeast said his air-
line is “verv dehnitelv” considering an
in-flight ticketing plan, Northeast's svs-
tem will not be similar but mH mcor-
porate “all the good points” of Con-
timental’s, Frv said.

American, on the other hand, has de-
cided not to go into the svstem. The
airline feels that its own svstem of han-
dling passengers and ticketing, where
possible, in its new departure lounges
15 a preferable solution.

Continental, for its part, has no plans
along the commuter ticketing line. As
far as its in-flight ticketing system goes,
Continental points out that the ]ﬂm
might not work as well for larger car-
riers as it reportedly 15 for Contiental.
From a cost standpoint, Contmental
has found that the extra crew member
15 qust a httle less expensive than extra
agents behind ticket counters to han-
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Convair Accelerates 880 Jet Transport Tests
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Three Convair 8580 jet transports, nsed in Convair's flight test program, are lined up at San Diego plant. No. 1 plane (foreground)

and No. 3 (background) have completed six months test program; both have flown at 615 mph. in level flight.
(in center) has completed its initial flight and will be used for service testing to simulate actual airline operations,

The flight test 880
Federal Aviation

Agency certification flights will begin in September; frst delivery will be made in November to Trans Waorld Airlines with Delta Air
Lines getting its first 880 in January., Powerplants are General Electric CJ-805.3 turbojet engines rated at 15,000 Ib. thrust each.

dle the volume of jet passengers would
have been.

The increase in ticket counter traf-

fic to Continental is proportionately
much greater than to a carrier with
more volume to start with, and hence
the number of extra counter agents
must be proportionately greater. Out
of Chicago and Los Angeles, for ex-
ample, Continental offered about 250
seats a dav from each atv before et
SCTVICOS hc'g;m by Sept. 5. this total
will be about 800 ‘112;11.’5 at cach citv.

Continental said it had received a
number of complaints from  travel
agents about the new svstem, on the
ground that passengers would bypass
the agents and buv their tickets on the
planc. But the airlineg said only 3%
of its jet customers are actually ticketed

cn the plane. The rest already hold
ﬂfl-.r:ts u.hu:h are picked up by the in-
flight agent or rewritten by him if
thev require changes.

The airline had expected at least a
few customers to dispute excess baggage
charges, which are collected in Aight by
the airborne agent. But there have
been no complaints, according to Con-
tinental.

The carrnier said it has sold more than
55,000 worth of tickets on its jets to
representatives of other airlines making
the flight to check out Continental's
SCIVICE.

Recorder Checked
For Crash Clues

New York—Flight recorder recovered
from the American Airlines Boeing
707-120 that crashed during a training
flight Aug. 15 with the loss of five
crew members was being examined last
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week for possible clues to the cause of
the accident. The jet transport was
approaching for a landing on Runway
23 at Grumman Field, Calverton, Long
Island.

No emergency had been declared, and
the flight had received landing clearance
shortly before going into the ground
from an altitude estimated at 500 ft.
or higher on the basis of evewitness
accounts. Investigators were still sifting
evidence last week and exact move-
ments of the plane had not been de-
termined.

From the location of the crash site,
the aircraft might have been turning
from base leg to fAnal approach. The
traiming program includes two-engine-
out approaches.

The aircraft left New York Inter-
national Airport at 1:40 p. m. and went
out over the Atlantic Ocean for about
two hours of medium and high altitude
training maneuvers, It arrived at the
Long Island ficld about 4:20 p. m.,
made a no-flaps approach without
landing, and went around for the ap
proach that was to prove fatal, Impact
pomt was 3.2 mi. from the northeast
end of the runway and .07 mi. east of
its centerline. The impact area was
600-700 ft. in diameter.

An explosion and hre followed the
crash. Killed in the accident were
Harry C. Job, 45, the pilot instructor
in charge; Fred W. Jeberjahn, 50, and
William R. Swain, 49, student pilots:
Arthur Anderson, 40, the instructing
engineer; and FEdgar Freeman, 36,
student engineer,

Jeberjahn had 9 hr. 10 min. of actual
ljail::nt time on the 707-120, as well as
29 hr. 18 min. of training observer
time and 25 hr. 5 min. of line abserver
time. Swain had 9 hr. 55 min. of actual

pilot time, 14 hr. 52 min. of training
observer time, and 25 hr. of line ob-
server time,

Job had been an American Airlines
check pilot since 1955, He had more
than 200 hr, on the 707-120. The two
captains being checked out were hEing
qualificd for their tvpe rating, which
usuallv comes after about 15 hr. of
checking out.

FlyingTiger Completes
CL-44 Financing

Washington—Flving llgf.r Line last
week said 1t had successfully completed
the financing of a fleet of 10 Canadair
CL-44D-4 turboprop air freighters pur-
chased last spring from Canadair (AW
Mayv 18, p. 41).

Proceceds from a private sale of 55
million of 51% convertible debentures
due in 1974 were applied to down pav-
ments on the new aircraft. Previouslv,
the carrier had called for redemption on
Julv 1, 1959, an issue of 54% deben-
tures duc in 1967,

Balance of the purchase price total-
ing S43 million—80% of which is
guaranteed by the Canadian govern-
ment—is covered by equipment trust
certificates. The new issue will be
Series B bonds convertible into com-
mon stock at $18 per share until 1969,
The issue will call for a common stock
reservation of 277,700 shares. As of
July, 1,344,420 shares of common stock
arc outstanding.

General Dynamics itself bought $3
million of the debentures. Two mutual
funds—Axe-Houghton Fund and Puri-
tan Fund of Boston—bought $500,000
cach and three other funds took the
remaining S1 million.
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ADVERTISEMENT

BEGINNING NEXT MONTH...

A NEW STANDARD OF JET TRAVEL

UNITED AIR LINES DC-8

Next month the great Douglas DC-8 Jet will
make its first appearance in scheduled service
flying under the colors of United Air Lines,

During the last few months informed trav-
elers have been asking us why —when we could
have been the first airline to offer jet service —

we chose to do otherwise.

It is a matter of record that we did have
that choice. United was the first domestic air-
line to study, evaluate and order jets, In 1955,
after our decision to commit ourselves to a
jet equipment program, we conducted an
evaluation of the two jet airplanes then avail-

able to order.

Our conclusion was that both are exception-
ally fine aircraft, but the DC-8 is better suited
to our requirements for long-range operation;
it is larger and roomier; and built from the
sround up specifically for passenger service.
This greater flexibility of design has permitted
us to incorporate all the knowledge United Air
Lines has gained in 33 vears of airline opera-
tion, as well as to benefit from Douglas’ un-
matched record of experience in designing and
building passenger planes.

In choosing the DC-8 we selected the air-
plane having the later delivery date. But we

believed that this was far outweighed by
long-term benefits for the passenger in added
roominess, seating luxury, quietness, comfort,
convenience, and many other advances made
possible by the DC-8,

In one of the most thorough flight test pro-
grams ever conducted in commercial aviation,
which began during the Spring last year, the
DC-8 has proved to be a worthy successor to a

long line of dependable Douglas airplanes in-
cluding the DC-3, DC-4, DC-6 and DC-7.

Along with the development of the aircraft
itself has gone a careful program of preparing
United Air Lines for the Jet Age—in personnel
training, in new methods and techniques for
weather analysis and reporting, communica-
tions, ground handling, in-flight service, and
all other phases of our operations.

The product of all this extra time and extra
care will represent not only a jetliner that is
the largest and the newest by four years, but
in our judgment the finest as well —a standard
of jet travel that will not be equaled for years

to come.

On your first flight, we know you will agree
that the DC-8 was well worth waiting for.

(VG A

PRESIDENT
UNITED AIR LINES
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Trunklines Heading for Record Profits

Washington—Domestic  trunklines,
backed bv the most prosperous frst
half-vear in their history, are now aim-
ing for all-time highs in profits for
the vear.

Barring an unexpected reversal of
the spectacular rise in passenger trathe
recorded every month so far, chances
arc strong that the industry in 1959
will top the record $63 million in net
profits set in 1955. Thus far, even the
ﬁ.tLLI strike, which began in mid-July,
has failed to stem the upward trend
i trafhic growth.

Net carnings of the 12 trunklines for
domestic operations during the six-
months ending in June reached $29.5
million. Net profits for the same penod
last vear totaled only 57.9 million.

Operating revenues also rose sharply
to a new high during the six-month
period, a direct result of 1959°s re-
markable recoverv of trathe growth fol-
lowing an 18-month period of business
doldrums during which time trafhe
volume remained stagnant.  However,
expenses continued to chmb and to
threaten the rate of return the carners
feel is necessary to back the 53 billion
jet equipment program now In progress.

Each of the 12 trunk airlines showed
an increase m both revenues and ex-
penses during the period. Only Capital
Airlines and ‘\.{Jr{'hL ist Airlines reported
net losses for the penod.

American Leads Industry

American Airlines led the industry in
carnings with a net profit after income
tixes and special earnings of 58.8 ml-
lion. United Air Lines, despite inroads
from jet operations by competitors, wias
the second highest profit maker, with
a nct of S7 million for the six month
period meluding a gain of $476,000 on
aircraft sales.

According to Umited President W, A,
Patterson, an 11% increase in passenger
ievenues was attributed to a ‘guwml
upward trend in the industry.” He
noted that coach trafhe had increased
22% dunng the six-month period,
while first-class passenger miles dropped
39 from the 1958 level due to a
“planned reduction in our long-haul
schedules subject to jet compettion.™

Trans World Airlines reported a
svstem-wide net proht of 53.9 million
before taxes, as compared with a loss
of $119 million for the six-month
period o 1958, Tighter management
control over expenses and Boeing 707
operations were cited as the reasons
behind the sharp reversal in the com-
panv's financial results,

Available seat mules for the industry
hit an all-time high during the six
months, although tﬁﬂ month-to-month

AVIATION WEEK, August 24, 1959

increase during the pi:rinlcl wias not as
marked as it had been in vears prior
to 1958. Braniff Airwavs., which re-
ported an 11% rise in revenues, ad-
justed schedules during the pmnd to
hold available seat miles .45% helow
the 1958 level. Net income for the
period was 51.8 million, compared with
5870,000 during the first six months
of 19585.

Capital’s operating revenues climbed

10% in the fArst half of 1959 over the

same period last vear. Although the
airline reported a first half loss of
$624,000, an operating profit of $550,-
000 and a net profit of $312,000 was
reported in the second quarter of the
VEAT,

~ Woestern Air Lines showed first half
carnings of 51.8 million, while North-
west reported a 51.5 million net profit
from both domestic and international
cperations—a 260% increase over 1958
earnings.

Why the Increase

Generally, most carniers attnbuted
the increase in revenues and profits to
the expanding traffic markets developed
bv the attraction of the jets and to thL
wide-scale promotional and advertising
camprigns that have accompanied the
mtroduction of turbine power. Several
airlines, which have not vet taken de-
liverv on new equipment, EL:L] they have
benefited by the strong saies efforts of
the carriers which have started turbo-
prop and turbojet service.

In addition, ﬂw rapid monthly n-
creases in coach revenue passenger miles
during the first six months, compared
to a steady fall in hArstclass revenue

passenger miles, lead a number of ob-
servers to believe the airhnes are now
successfullv expanding the huge vaca-
tion travel market.

Eastern Air Lines ql‘l{m-r.d 1 com-
paratively small gain of 5% in total
operating revenues. Failure to res ﬂm a
larger increasc was attributed “prin-
cipally to the multiple competition
imposed by the CAB on Eastern.”
The airline said that the revenue in-
creases it did experience could be
attributed to the two fare adjustments
authorized bv the Civil Aeronautics
Board.

Fastern expects to enter turbojet
competition early in 1960 with the ﬁrsl:
of its Douglas DC-8s. United and Delta
plan to inaugurate their DC-8 service
early this fall.

Delta Boost

Delta reported net ecarnings for its
domestic operation of $1.6 million dur-
ing the hrst six months of the year.
On the basis of a fiscal vear ending
June 30, the carrier reported system-
wide net profits of $4 million for the
vear. Operating revenues reached a new
high at 5103 million—a 17% increase
over the 588 million for the previous
fiscal vear. Expenses were held to a
10% increase.

C. E. Woolman, Delta president,
attributed the improvement in earnings
to strikes expenienced by competing air-
lines, the effect of passenger fare in-
creases and the general recovery from
the 1958 recession.

National Airlines, which reported a
sharp Increase in passenger revenue
miles so far this vear (AW Julv 13, p.

An-10 Starts Moscow-Simferopol Schedule
Aeroflot An-10 turboprop transport loads passeagers for run from Moscow to Simferopol;
nonstop flight takes 2 hr. Note pronounced washdown in wingtips estending from out-
board engine nacelles (AW July 6, p. 34); another major modification is addition of two
vertical fins for additional stability. Plane carries 85 passengers and is designed for opesa-

tions from grass fields and dirt ronways, It has truck-bed level loading door for cargo
and has extremely short takeoff run and high initial rate of climb (AW July 27, p. 47).
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Organic rubber seals fail rapidly when exposed to the
sun's ultraviolet rays, ozone, rain, sleet or snow. Plastic-
izers used in the rubber to give low temperature flexibility
leach out, cavsing the seals to harden and crack and bond
to mating surfaces. Frequent and costly changes are nec-

o

Weather-proof silicone rubber seals last longer than organic rubber...reduce costs

after long weather exposure, 1s most economical for many
ground support equipment applications.

The advantages of silicone rubber have long been recog-
mized by aircraft manufacturers and it is used extensively
on all commercial and mtlitary jet aircraft in the form of

36), earned a net proft of 51.6 mlhon
during the first six months of the year.
Load factor remained well above that
of its two direct competitors on the
New York-Florida route, due principally
to the service operated with Boeing
707s leased from Pan American.

National’s operating revenues climbed
from 530.7 mullion during the fArst six
months of 1958 to $37.5 million in the
same penod this year.

FFor the industry, operating revenues
during the six month period climbed
to $859 million from $737 million n
the same 1958 period. Operating ex-
penses totaled $801 million this vear
compared to 5715 million last year.

In the international field, Pan Ameri-
can reported net mmcome after taxes of
5652,000 for the first half of 1959 as
compared with a loss of 51.6 million in
the first six months of last vear. Net
mcome in the second quarter of the
vear was $3.1 million, compared with
51.7 million in the 1958 period.

Four Carriers Propose
Military Airlift Boost

Washington—Four U. S, airlines last
week asked the Civil Aeronautics Board
for permission to confer with U.S.
government agencies on  development
of a plan to expand the commercial
airlift of military cargo and passengers.

Civil Aeronautics Board approval to
discuss the plan with Defense Depart-
ment and other federal agencies is
needed to exempt the carriers from
anti-trust laws which restrict them from
acting in concert with one another.
The four carriers involved are North-
west Airlines, Pan American World
Airwavs, Seaboard & Western Airlines
and Trans World Airlines.

Points the carriers want to discuss
with the Defense Department are:
® l.xpansion of peacetime commercial
airhift of military cargo and personnel
as the most economical means of devel-
cpmg a large fleet of modem aircraft
which would be instantly available in
emergency as well as in peacetime.

e Establishment of fixed rates for mili-
tarv air transportation services.
® Guarantee that continuity of the air
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Jet Training Flight Hazards

The recent crash of an American Airlines Boeing 707-120 jet transport
while on a training Aight must surely raise once again certain questions
regarding the adequacy of our pilot training programs. At the time, the 707
was practicing emergency landing procedures in the phase of the tramming
program that includes landing with two engines out. Pilots on many airlines,
as well as some people within CAB and FAA seriously question whether this
particular game is worth the candle.

There are CAB statistics available on training accidents. One can
learm, for example, that over the past 10 vears the airlines, on train-
ing flights alone, have damaged or demolished about 45 aireraft and
l.:iﬁud 27 crew members.  Some of these accidents might have happened on
any flight since there were collisions, engincering design faults in the air-
planes and various other things. But on the whole, these statistics tell us
only that training is dangerous. And we already know this.

Reduce the Risk

Still we can hardly drop the matter. We must find out if it is possible
to reduce the risk. Obviously the verv nature of the beast is a handicap.
Training implics lack of knowledge, which means mistakes which beget
trouble. So the overnight, sure cure is hardly possible. It seems that we
are faced with an industry problem which will take soul searching and
head scratching and much objective discussion to improve. Although I
speak in airline terms, there is no section of aviation that is immune to the
training discasc,

So here are some random thoughts. Do we know how much can be
accomplished with simulators? The Air Force has made considerable use
of such devices, but on the whole T do not believe that their findings have
had much influence on the airline industrv—a condition which means that we
are wasting valuable information. Among airlines, both United and Pan
American have made extensive use of training devices and claborate schools,
Is their knowledge being put to good use?

Qualified Teacher MNeed

The expenditure of money, time and effort does not, of course, guarantee
high scholarship. Personally, I have the feeling that we continually over-
look the need for good teachers. Indeed, T often think we palm off ground
school chores on anvbodv who will take the job. Yet, qualificd teachers
should rank high on the list of “musts” in a training program.

Numerous training accidents, such as the recent American crash, scem
to occur durnng low-level, partial power exercises. Are these necessary?
Must we tool around the local aerodrome in 707s and Douglas DC-8s with

essary to maintain an effective seal. iqﬂ:u:ahlc camnopy seals, fabric-covered aﬂmd}'nztmic_sfals, logistics }Hiptiiuu will be maintained dur- hwn L':I'Eginc-f: ant? Does thic reallv I“”‘d“ ce 3 safer F’i] ot? On the whole.
CHF}[ silicone rubber ?itl':'"ﬂlb;:!{:lﬂ the other ::m;J pr?."'ilfﬂ L!Jl'ﬁr:iﬂ‘lr.‘ :;nd enjmc 51:-:35% ﬁhﬂ:.wall seals, door and window ing Cmergencies. pilots seem to have little difficulty in coping with power failure dllrillg |
excellent resistance to the destructive attack of sunlight, seals, gasket and coated fabrics, M. g R S i B . Lo R , . A] hsterses -
time, weather and ozone. Though initially higher in cost, CHR specializes in the compounding, fabricating and t .I h? Pmirgfil”,],[h]-thf I'”“F. Lﬁrm.t ﬂlu 'I%I.MIHHEL#Tl.m:]ﬂ-] i 111 H":- ]]{'.mth'”_ climate ﬂfli‘r.nllllng. f_’r Er_ﬂ the check
siffocne rubBer i sctually more ecanbmical in. the loag developinent. of silicone rabber segls for jet aireraft and 1c part of the airhnes to win a larger rde, the hazard becomes magnified, and frf}ﬂ]]!L_Hfl‘U‘l results.

run due to a superior combination of properties, which missiles, As skilled fabricators of silicone rubber com- share “f military tr"’fﬁf moving Over Certainly, I would not make a plea for less training. Quite the opposite.
assure a more permanent, more dependable seal. Silicone bined with fabrics, Teflon® or metals, we can help you mternabional routes, The ]1]:1l1 15 simi- It WﬂliFd dppear that p:ltltﬁ should have the opportunity to acquire even
rubber with high tear, flex and abrasion resistance, even solve vour sealing problems. We invite your inquiry. lar to one proposed by Scaboard & more flight time on high performance aircraft. And not just command pilots

Woestern (AW Julvy 20, p. 30). cither because the davs of one man operation are gone.

COHRIastic Aircraft Products: Airframe and engine seals, firewall seals and coated fabrics. According to the carriers, the plan If T were the president of an airline, I belicve T would be extremely
conforms to a Defense Department choosey about who was in charge of my training plans where $5 million
policy which calls for assurance of a aircraft were concerned. 1 would not settle for less than mv best opera-

GOHNEGTIG“T “Ann H"BBER 00“ PA"' F-E‘]ﬁ'i'-'i':i that “is always available and Fiféﬂﬂl man, Wh{! would hire the best teachers and make use of all existing
reliable, and rates which are reasonable imtormation. And 1 would not pincl 1! ek, e ; ey

CHR Sales Offices « Atlanta « Los Angeles = St. Louis - Seattle and predictable, in crises as well as in would keep asking, “Is there a hfttu? lw:::-;'!mdpu il
*Reg. T. M. DuPont Main Plant + New Haven 9, Connecticut periods of normal trafhe.” L4 '
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An oursranding proposal © in 1903, dawn of the air age, Professor
Samuel P. Langley, then Secretary of the Smithsonian Institution,
dreamed of this triumphant scene, and with good reason.
Models of his ' aerodrome " had successfully lown over the
Potomac. Langley was the first of the pioneers with lightweight
power at his disposal — a 54 h.p. engine turned two pusher
propellers. Two attempts were made to fly the full-scale
machine from the anchored houseboat, in October and again in
December 8, 1903. Each time it plunged into the river. An
official report cited the launching catapult as cause of the

RO|OL

The world's most experienced manufacturers of turbo-

propellers — over 6,000,000 howrs of flving rime,

Rotol Incorporated after-sales service throughout the United
States provides immediate spare parts delivery, technical

service on propeller operations and applications.

ulsion through the ages. ..
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“ Helicopter-cumeantogive’ visualized by Jules Verne, 1886

failures. WNine days later the Wright brothers flew . Todav,
near the banks of the Potomac, Rotol, the world’s most
experienced manufacturer of turbo-propellers, maintains its
American subsidiary, Rotol Incorporated, for after sales service
on turbo-props in Morth and Central American and Caribbean
service, Over 100 airline and aircraft operators throughout
the world attest to the reliability of Rotol turbo-props, standard
equipment on the Vickers Viscount, Fairchuld F-27, Grumman
Gulfsiream, and Fairey Rotodyne.
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For information on Rotol products and after-sales service, call Rotol Incorporated,
409 Jefferson Davis Highway, Arlington 2, Virginia. Phone OTis 4-6290

SHORTLINES

» British Overseas Airways Corp. will
begin New York-Tel Aviv, Israel, serv-
ice via London and a continental Euro-
pean point in November. Bnstol Bn-
tannia aircraft will be used, with de
luxe and economy seating from New
York to London and first and tournst
class from London to Tel Aviv.

» Continental Airlines flew an est-
mated 70,484,000 revenue passenger
miles last month, a 77% increase over
the 39,775,000 figure logged in July,
1958. Air mail, freight and express rose
30% from 322,000 ton-miles in July,
1958, to 417,000 ton-miles this vear.

» Emery Air Freight Corp. had $3,205,-
033 in revenues during the second
varter of 1959, a 449 increase over
the same period last year. Adjusted
net income after taxes amounted to
$109,753, First half revenues for the
air freight forwarder were $6,264,517
this year, compared with $4,443,110
during the first half of 1958. Net in-
come for the 1959 period was $2385,-
918, or 33 cents per share.

» Frederick B. Aver & Associates, Inc.,
has purchased the interiors of five of
the 10 Douglas DC-7B aircraft being
converted from passenger to freight con-
figurations by American Airlines. The
interiors are in both first and tourist
class configurations and will be mar-
keted along with the Douglas DC-6A
and DC-6B aircraft Aver 15 currently
selling and leasing. Customizing will be
done by AirResearch Aviation Service
Co., division of the Garrett Corp.

» Board of Airport Commissioners, Los
Angeles, has approved two contracts for
improvement and development at Los
Angeles International Airport. The
first contract for $817,043 goes to Ma-
trich Brothers, Colton, Calif. for re-
construction of instrument Runway
25L and includes overlaying 6,000 ft.
of existing pavement with concrete.
Second contract for $36,963 provides
for extension of south taxiway i

» Pacific Northern Airlines carried 17.-
245 passengers a total of 14,884,000
revenue passenger miles during July, an
over-all increase of 6% over July, 1958.
The airline’s air cargo rose 7% to 336,-
935 ton-miles.

® Port of New York Authority has au-
thorized an expenditure of $1,250,000
for construction of a 3,350 ft. extension
to the east end of Runwav 13R-31L
which will make it 14,600 ft. long.
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» Domestic trunkline traffic continued its spectacular climb in July with the
12 carriers reporting a strong 64.38% load factor. Although July's revenue
passenger miles totaling 2.58 billion dropped slightly from June's 2.61 bil-
lion, the July figure represented a 15% increase over the 2.25 billion rev-
enue passenger miles flown during July, 1958. Available seat miles in July
reached four billion to set a new record for the industry. Thus far this year,
load factors have held above the 60% mark in every month except February
when the figure dropped to 57.72%. (For earnings breakdown see p. 41.)

» Heavy impact of turbojet operations on the investing public is indicated
by the market activity of Pan American common stock following the retumn
of a Boeing 707-120 transport to Idlewild last Monday shortly after taking off
for Buenos Aires. Immediately after the incident was , Pan American
shares gained in activity and closed the third most active on the New York
Stock Exchange. Boeing closed fifth in volume standings for the day. Both

stocks showed losses of one point.

» Capital Airlines will make a decision on its re-equipment program within
the near future. The carrier now is close to completing its refinancing plans
to underwrite the program which will include Lockheed Electras and Convair
880s. Active discussions between Capital and Hughes Tool Co. are still
under way covering the possible purchase of a part of the fleet of 30 Convair
880s Hughes has on order for TWA,

> Port of New York Authority takes a dim view of broadcasters’ proposed
efforts to steer crowds away from airports during emergencies 'l?r including
admonitions in bulletins describing the incidents. Austin Tobin, Port
Authority executive director, has said such instructions to radio audiences
were “like telling the baby not to stuff peanuts up his nose.” National Assn.
of Broadcasters recently met with Federal Aviation Agency and volunteered
to press for such wamings as part of emergency bulletins (AW Aug. 3, p. 35).

> Acroflot, the Soviet state-owned airline, in another step toward converting
its fleet to all-turbine power (AW Aug. 3, p. 40), has replaced twin-engine
I1-14s with 80-passenger I1-18s on the route between Moscow and Frunze,
central Asian capital of the Kirgiz Soviet Socialist Republie. The thrice-
weekly 11-18 flights cover the 2,050 mi. run nonstop in about five hours,

» Pilots flying for airlines involved in the recently-established Air Union (Air
France, A{ihﬁia, Sabena and Lufthansa) have formed a European Federation
of Airline Pilots “to protect pilots’ professional interests within the Air
Union set-up,” Lufthansa pilots have not as yet officially joined the group,
which is to be called Europilot. They have agreed, however, to cooperate
with it. KLM pilots will attend Europilot sessions as observers,

> Napier has replaced all bearings on all Eland turboprop engines that have
been subjected to truck transportation. Due to brinelling of bearings, Napier
engineers have determined that road shock on truck shipments between
New York and Washington was the direct cause of engine failures on
Allegheny’s Canadair 540 (AW July 27, p. 27). Plane has been in scheduled
service with Allegeheny for the past four weeks without any indication of
further bearing trouble. All engines are now being airlifted directly from
England to Washington.

» Pan American’s Boeing 707-320 turbojet service from Los Angeles and San
Francisco to Tokyo, scheduled to begin Sept. 5, is sold out until mid-October.

» Rolls-Royce has increased the thrust of its Conway turbofan engines from
16,500 1b. to a minimum guaranteed thrust of 17,500 1b. 18 months ahead
of schedule. The engine has been specified for the Douglas DC-8 aircraft
purchased by Trans-Canada Air Lines and Boeing 707-420s ordered by Air
India, British Overseas Airways Corp,, Lufthansa and Varig,

» New emphasis on promotions to attract tourist and vacation markets is be-
ginning to pay off. Sharp upswing in the sale of package vacations during the
first six months of the year is being reported by most major carriers.

AIRLINE OBSERVER|
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FOCAL POINT of United's operating base is brieing room; irregularitics can be spotted along entire system.

United Center Gears for DC-8 Integration

Denver—United Air Lines will lean
licavily upon its briefing room facility
here as a kev factor in the integration
of its fleet of Douglas DC-8 turbojet
transports into scheduled service mext
month.

The bnefing room, located at
United's operating base, serves as a
standing overseer of all operating and
maintenance activitics of the airline.
[t 15 a managernial command post where
last-minute operating facts and figures
are gleaned from every segment of the
system and then compiled into an up-
to-daté statistical record of the com-
pany’'s over-all performance.

Running Account

In this wav, a running account of the
arrlime’s current operating status 15 con-
stantly - available from the brichng
room’s wall charts and maps to permit
management to correct immediatelv—
and  anticipate—performance  deho-
encies. United President W, A, Patter-
son has on his desk early every morning
a current summary of the bnefing
room's records showing trafhic statistics,
operating performance, gross revenues
and proht for the preceding midnight-
toamidnight 24-hr. period.

IFocal point of the bricing room is
an 8 x 10 ft. wall map outlining the
company’'s 14,000-m1, route structure.
Coded lights on the map flash con-
tinuously to indicate weather conditions
and other operating factors at various
terminals,

The map 15 flanked by panels of
lucite approximately 8 » 8 ft. in size,
Complete summaries of operating per-
formance for the previous 24-hr, penod
are posted on the panels—a detaled
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record showing engine, aircraft, station
and fight FETEJIITJHI'IEEE. mileage flown
and canceled, delavs, maintenance and
overhaul statistics and trafhic records.
The room is enclosed with glass walls
so that anv person assigned to the base
mayv check up-to-the-minute records
throughout the day without actually en-
tering the room,

Briefing sessions begin promptly at
5:000 a. m. Mondav through Fridav and
are attended by managerial represen-
tatives from all departments, including
personnel, economic controls, finance
and propertyv, Actual records on the
lucite panels are posted everv 24 hr.
seven davs a week.

Sessions are conducted by four spe-
cialists who review operations for the
past 24 hr. and outline plans for the
next 24-hr. period. Opening discussion
5 presented by a meteorologist who de-
scribes weather forecasts for the next
24 hr. and pinpoints weather condi-
tions which have influenced operations
throughout the svstem and which may
continue to affect flight movements n
the period ahead.

Flight Progress

As a consequence, passenger service,
sround services, passenger  relabions,
ramp service and pavload control are not
excluded from the detailed weather n-
formation normally conhned to flight
operations and allied departments.
United places a high value on the cffect
such information has in kecping pas-
sengers informed on the anticipated
progress of their flights,

A maintenance and overhaul  spe-
cialist follows the nm-lt:]rulﬂgiat, Sum-
mary of cqupment covering aircraft

scheduled for service and those out of
service for routine and non-routine pur-
poses 15 presented.  Status of arcraft
and engine overhaul work at United’s
maintenance base in San Francisco also
15 included in this review.

‘Deficiency Patterns’

United officials here are convineced
that the engincering phase of the brief-
ing will be of major mmportance in
establishing “deficiency  patterns” in
the shakedown stages of the DC-8. At
present, the procedure enables engi-
neers to put their Angers on the exact
cause of a decline in operating efficiency
by studving problem patterns as they
develop.

For example, brieing records dis-
closed that in May the Curtiss-\Wnight
R3350 engines for the DC-7 expen-
enced 11.6 removals per 10,000 en-
gine hr. Aown—highest since December
-while the Pratt & Whitnev R2800 en-
gines on the Convair and DC-6 trans-
ports maintained a relatively normal
record of 2.6 removals per 10,000 en-
gine hours flown. The upward trend
was immediatelv checked following o
further analvsis and study of the R35550
engine performance record.

In another case, a rash of enginc
generator  malfunctions  which — was
causing a slight dip in on-time flight
performance was brought to light by
the records. Statistics revealed a prob-
lem pattern that spotlighted deficient
washers as the source of the generator
breakdowns, A new tvpe of washer was
introduced to climinate this particular
problem.

Trathe brichngs are third in line dur-
g the morning sessions, which last
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about 35 min. The traffic specialist con-
centrates on customer service problems
and proposes solutions adaptable to eco-
nomic, traffic and operational consider-
ations. Since customer service problems
generally arise from operational prob-
lems, a close coordination between the
various major departments—once rare in
the airline industrv—evolves as the is-
sues at stake are ironed out.

Trafhic summaries nclude current
load factors, number of passengers car-
ried, number of flight schedules com-
pleted—close to 99% at the present
time—onginating and en route fight
performance factors.

Equipment Availability

A Hight operation specialist takes over
tollowing the trafhc bricfing to outline
availability of equipment for regular
service plus charter or extra section re-
quirements, Operating plans for the
next 24 hr. are presented in detail.

The session closes with a summary of
the main items discussed, which are
flashed on a screen by an overhead pro-
jector.

Brichng room records not only serve
the airline as a minute-by-minute tabu-
lation of daily and monthly activities
but also act as a readv source of in-
formation in economic research and
analysis, traffic studies and source ma-
terial for testimony before Civil Aero-
nautics Board hearings. Each daily
record 15 permanently filed on micro-
film.

Data also are used by the sales de-
partment in directing sales campaigns
and adverhising programs to strengthen
weak traffic areas. Merchandising pro-
grams are developed according to traffic
flows disclosed bv the records. New
schedules are revised whenever the brief-
ing room records indicate a softness n
any arca or route segment.

Briching room information is avail-
able to all managers and supervisory per-
sonnel and plays the role of monitor in
ginding future moves toward maintain-
ing top efhciency and effectiveness of
the airline’s performance.

Communications Flow

Despite the fact that more than 100.-
000 figures are extracted from roughly
3,500 teletype messages received daily
from United stations, the airline has
made very few changes in communica-
tions requirements in developing the
program. Field documents extensively
cmploved, and most teletvpe messages
used are copies of messages essential to
fight dispatch, weather, load planning,
reservations, station coordination and
customer service.

In effect, basic information stems
from the passengers and how thev are
treated, A perfect trip—no delavs, no
incidents—is filed statistically and rou-
tmely  without  embellishment  and
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a series of flight tests. United has 40 DC-8s on order at a cost of $225 million. Air-
craft’'s four P&W ]57 turbojet engines provide total thrust of more than 40,000 1b,

draws little attention from those scan-
ning the brichng room charts,

It 15 the irregular flight that com-
mands the major attention of manage-
ment and calls for more than a simple
rundown of hgures. Statements detail-
ing the cause of the irregularity and the
corrective action, either taken or pro-
posed, must accompany the report.

Briefing Room

The brichng room is a elearing house
of information for the ailine, Data
ted to 1t through the various operating,
trafhc and sales departments is returned
to those departments as a compiled
history of each dav's operation. This
history, United officials fecl, will pro-
vide them with the constant check on
jet operations that will permit a smooth
mtroduction of DC-S flights into the
present scheduled pattern.

FAA Lists Federal
1960 Airport Funds

Washington—I"ederal Aviation Agency
has sct a Sept. 1 deadline for the fling
of requests for airport construction aid
funds totaling S126 million for Fiscal
1960 and 1961,

FAA also has cautioned state and
territorial applicants that requests will
be “carefully screened” in line with the
ageney's policy of stressing federal aid
projects needed for increased air safety,

Such items as acquisition costs of
land for auto parking areas will not be
cligible for federal funds, according to
FAA Administrator Elwood Quesada,
and airport construction projects will
be limited to buildings considered es-
sential to safetv.  These include air-

port trathc control towers and facilitics
needed for weather reporting, communi-
cations, fire fighting and crash equip-
ment, plus a limited amount of public
us¢ space in terminal buildings.

I'AA says its allocation of aid funds
available has been divided equally for
the two fiscal vears with %63 million
eligible for projects cach vear.

Here's how Fiscal 1960 federal aid
funds are apportioned bv individual
states:
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B IR RPE & oo s s r s s 58 ot e 04,980
® District of Columbin . ..........8120.271
L . . 1) . 1=1
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GRUMMAN AIRCRAFT ENGINEERING CORPORATION
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. PEACE TAKES A LOT
| OF WATCHING?
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That's why the U.S. Navy will send eyes aloft to scan _
the seas and skies beyond our shores. The eyes, with
this special kind of vision, are early warning aircraft.
Many will be WF-2 “Tracers”, produced for the Navy
by Grumman,

—

WF-2's “see” via a saucer-shaped radome that
houses super-sensitive, long-range electronic detec-
tion equipment. Operating from aircraft carriers far
out at sea, “Tracers” patrol the extremities of our
defense perimeter. And, detect the approach of air-
craft or missiles that might invade the privacy of a
nation’s peace.

Low-flying “enemy’ aircraft or missiles are unde-
tected by ground radar because, as the diagram
shows, the range of ground-level radar extends no
further than the horizon.

Deteclion range is increased appreciably when the
radar detection equipment is airborne directly over

the ground installation.

The scope and effectiveness of radar detection are
extended dramatically with WF-2's operating off
fast, mobile and far-ranging aircraft carriers at sea,
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PanAm to Convert

10 DC-7Cs for Cargo

New York—Pan American World Air-
wiavs will convert 10 of its 25 I"hmg]u
DC-7C aircraft to cargo confguration
under a2 S2.8 million :_nntnut with
[.ockheed Aircraft Service, Inmc.  The
program will begin next month at Lock-
heed's Ontano, Calif., base and the
hrst converter ]]l;nlc: 15 L‘I|JL‘J:'1'L'{] to go
back to PanAm in December. The rest
will follow at the rate of about four
a4 month.

The cargo DC-7Cs will cruise at 300
mph. and can carrv 16 tons of transat-
lintic cargo, compared with 250 mph.
and 11 tons for the four DC-6As cur
rentlv operated by the airline, PanAm
savs b has no plans for disposing of the
DC-6As.

Pan American plans to put its frst

Cargo DC-7Cs onto the Atlantic, with
the Pacihe and then Latin American
Divisions  recerving  the later aireratt.

But this sequence l'.]lL'J'LI'lL]‘-. on Milhitar
Alr Irmapurt Service contracts  and
ather trathe developments. The uncon-
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11 in. for the intercontinental range version.

verted DC-7Cs probably wall be used
on the Atlantic for a time, although
some mav be converted later.

Idlewild Impresses
Tu-114 Crewmen

Crew members of the Russian four-
turboprop Tu-114 which visited New
York (AW July 6, p. 358) were impressed
bv the facilities at Idlewild Interna-
tiomal Aarport.

On returning to Moscow, Plane Com-
mander A. P. Yakimov described dle-
wild as “a huge airdrome equipped with
the last word in technology,” He re-
marked on how manyv planes “take off
and land simultanconsly at any time of
the dav or might under very limited
weather minimums’” and  also  com-
mented favorably on ldlewald’'s “seven
active runwavs, all at least 2.500 meters
long, with an cighth under construe-
twon,”

Yakimoy noted particularly that the
‘enormous  tug”  dispatched at  lIdle-
wild to bring the Tu-114 to its unload-
ing position had all the power necessan
to tow the airhner. (Umt referred to
bv Yakimov was a Pan American World
Airwavs tractor with a 25,000 1h. draw-
bar pull, made by Silent Hoist Corp.)

He recalled that when the Tu-114
vistted Panis shortlv before, cach  of
three tugs sent to tow the Russian

transport had msufficient power to do
the job and that two tugs working to-
gether finally brought the Tu-114 to
the rAmp.

e
P
707 320, ?20 Furwurd Fuselage Se:hnns Compared

Forward fuselage section of the first United Air Lines Boeing 720 turbojet transport is in
foreground, between the forward fuselage sections of two 707-320 Intercontinental models.
Total length of the short to medium range 720 is 136 ft. 2 in., as compared with 152 ft.

The first 720 will be rolled out of Boeing's

Renton, Wash., plant in carly fall and will be delivered to United in April, 1960,
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If your career needs
care and feeding. ..

DOUGLAS AIRCRAFT COMPANY
MISSILES AND SPACE SYSTEMS

has immediale ocpenings
in the following fields—

Elegtrical and Electronics:

Control System Analysis & Design
Antenna & Radome Design

Radar System Analysis and Design
Instrumentation

Equipment Installation

lest Procedures

Logic Design

Power System Design

Mechanical Engineering —
Analysis and Design of the following:

Servo Unils

Hydraulic Power Systems

Air Conditioning Systems
Missile Launcher Systems
Propulsion Units and Systems
Augiliary Power Supplies

Aeronautical Engineering:

Aeradynamic Design

Advanced Aerodynamic Study

Aerodynamic Healing

Structural Analysis

Strength Tesling

Dynamic Analysis of Flutter
and Vibration

Aeroelasticity

Design of Complex Structure

Trajectory Analysis

Space Mechanics

Welding

Metallurgy

Physics and Mathematics:

Experimental Thermodynamics

General Advanced Analysis in
all fields

Computer Application Analysis

Computer Programming and
Analysis

Mathematical Analysis

For full information

write to:

Mr. C. C. LaVene

Box 620-M

Douglas Aircraft Company, Inc.
Santa Monica, Calif.
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It takes more than pressing a button to send a giant rocket on its way.
Actually, almost as many man-hours go into the design and construction
of the support equipment as into the missile itself. A leading factor in the
reliability of Douglas missile systems is the company's practice of including
all the necessary ground handling units, plus detailed procedures for system
utilization and crew training. This complete job allows Douglas missiles like
THOR, Nike HERCULES, Nike AJAX and others to move quickly from test
to operational status and perform with outstanding dependability. Douglas
15 seexing qualified engineers and scientists for the design of missiles
space systems and their supporting equipment, Some immediate opening:
are described on the facing page. Please read it carefully.

;
=

Alfred J. Carah, Chief Design Engineer, discusses the ground installation

requirements for a series of THOR-boosted space DO U G LAS

probes with Donald W. Douglas, Jr., President of

i

MISSILE SYSTEMS Bl SPACE SYSTEMS Ml MILITARY AIRCRAFT Il JETLINERS Ml CARGO TRANSPORTS B AIRCOME Ml GROUND-HANDLING EQUIPMENT
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AERIAL PHOTO taken from over the Atlantic Ocean shows four USAF-Martin Titan intercontinental ballistic missile launching pads
(foreground), one USAF-Convair Atlas pad (far left), industrial area (center background) on Banana River side of Cape Canaveral
Missile Test annex at Air Force Missile Test Center, Fla. Two pads for 1.5-million 1b. thrust Saturn space vehicle are now being built
at extreme nght foreground, bevond Titan pads.

Atlantic Missile Range—Part I

Space Spurs Missile Center’s Growth

By Evert Clark

Cape Canaveral, Fla.—Nine vears
after a rocket engine first split the quict
of this palmetto-covered sandspit, the
Air FForce Missile Test Center 1s pre-
paring for space svstems that will put
permanent stations mto orbit around
the carth and send men to establish
bases on the moon,

Launching pads to handle thrusts of
more than a million pounds already are
under construction, dwarfing the efforts
that began here when a German V-2
carrving an Army WAC Corporal first
roared seaward on July 24, 1950,

At least 10 more launching com-
plexes handling a range of thrusts trom
one-to-10 million 1b. can be located in
the 15,000 acre Cape Canaveral launch-
ing area as it now stands.

"'l.[ﬂjt:]n and civilian space systems
that fell into the categorv of science
fiction two vyears ago now dominate
future menmg for the center and pro-
foundly affect its current operations as
well.

For 19 months, satellites have been
launched into orbit around the earth;
space probes have been hred toward the
moon and around the sun, and the
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schedule is growing increasingly heavy,

Three vears ago this month, the Ll]]t
boasted onlv one of the ballistic mis-
siles that have made this new era of
light possible—the Armyv's Redstone-
and four Air FForce aerodynamic mis-
ales, the Matador, Snark, Bomare and
Navaho., MNlatador and Snark were ot
powered and rocket hoosted; Bomarc
used rockets for boosters and ramjets for
sustained  Aight: Navaho, powered by
turbojets 1 the test versions and later
by ramjets, was boosted by the same
mu:LLI: engines that now power the Thor
and ]ul:nh_r mtermediate range and
Atlas mtercontinental range missiles, as
well as fve tvpes of missile-boosted
space vehicles,

Mew Complexes

Now six ballistic missiles are being
Alown—Armyv's Redstone and Jupiter,
USAI’s Thor, Atlas and Titan, and
Navy's Polaris—and complexes are be-
ing built for the Armyv Pershing and
USAF Minuteman. The first four of
the six missiles currently flving have
heen used for space svstems and Titan,
Polaris and Minuteman are expected to
be used in the future.

In 1956, 11 contractors employed

1,600 engineers and technicians here.
The rmange operators, Pan American
Airwavs and Radio Corp. of Amenca,
cmploved only 4,000, Now some 30
missile contractors employ 4,742 and
the range operators employ 7,970, Total
population of the center, mcluding its
military complement, was 18,417 last
Mav 31.

The greatest upsurge came  during
1956 in preparation for the frst launch-
ings of intermediate and interconti-
nental range missiles.  In that vear,
the center’s population increased by
40%. It since has increased another
53% over the TRBM-ICBM buwmldup
period and is expected to grow by an-
other 20% or more in the next few
vears before it levels off at an estimated
21,000 to 22,000,

Brevard Countyv, the 18-mi. wide,
72-mi. long Atlantic coastal strip in
which the center is located, has had
cven more spectacular growth, and it
has seen missiles surpass citrus fruit
and livestock to become the principal
industry, producing approximately half
of the county’s personal income.

In 1940, Brevard had a population of
16,142, By 1950, when the center’s
average population stood at only 876,
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SPACE TECHNOLOGY

Brevard's population was 23,653, [is
population now is estimated at 114,500,
and studies done by and for the Air
IForee indicate it will reach 162,500 b
the end of 1963.

The center’s impact on  the sur-
rounding area can be measured in many
wavs, but one of the best 15 in ]:{.rmni!
income,  Brevard in 1950 had a total
persomal income of 524,086,000, By
1957, the hgure had reached an csh-
mated 5160,000,000, Even with the
great influx of population, per capita
income rose from $1,418 in 1930 to
51,915 m 1956, an mcrease of 98% as
compared with a 30% boost for the
state i the same period.

One basic engineering fact has ac-
counted  for rlu Lmh_n amazing
growth—complex missile and space svs-
!th must be extensively  tested and
proved before they can he used and
the center is the largest and  most

heavily instrumented rocket  proving
ground i the Western world,

It consists of the missile assembly
and launching areas on the triangular-
shaped cape; Patrick Air Force Base,
15 mi. south, which scrves as the
center's  admimistrative and  technical
support area; and a 5,000-mi-plus net-
work of island tracking stations and
occan range vessels making up  the
Atlantic Missile Range. These facilities
and a few small tracking stations seat-
tered along the Florida coast represent
an investment valued at 475,345,000
as of last Mar, 31.

Island Range

The cham of island range stations
stretching  southeastward  almost  to
Africa are a fortunate accident of geog-
raphy  from the standpoint of flight
monttoring and control. Even more for-
tunate from the spaceflight point of

n gl |
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view 15 the fact that they stretch in an
casterly direction. Space vehicles requir-
mg many thousands of feet per second
of velocity to reach their goals gain a
natural .t{]x.m’rJLL from the speed of
the carth’s rotation, just as they gain a
trajectory advantage from the center's
proximity to the cquator.

Although the center is not suitably
located for launching vehicles into polar
orbits or hrng precisely  from  the
cquator, almost everv svstem that will
be used 15 expected to go through its
proving days at Cape Canaveral.

The closest thing to being a potential
limiting factor on increased use of the
range right now 15 development of new
mstrumentation, Thas 1s based on the
ever-recurring research and development
problem that the tools used to test a
very advanced weapon must be more
accurate than the weapon itself.

"'h|t] Gen. Donald N, Y ates, who
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GROWTH of the Atlantic Missile Range to enable it to monitor Cape Canaveral, was first used late in 1957 for a Thor-Able flight.
missile flights as long as 6,300 mi. is illustrated by the history of
ity 1sland tracking stations. Grand Bahama was first used in mid-
1951 to track and land Matador. Eluthera,
aguana, Grand Turk and the Dominican Republic stations were
first used late in 1955 for Snark flights. Mavaguez was first used
i mid-1956 for X-17 re-entry test vehicles, Antigua began service
late in 1957 for a Jupiter firing. St. Lucia was first used in late
1956 for a Smark flight, Ascension, more than 4.800 mi. from

AVIATION WEEK, August 24, 1959

Ocean range vessels nsed for telemetry, tracking and recovery now
number a dozen and effectively extend the range bevond Ascen-
San Salvador, "'hLH 51011, Hllipfi have been used for t{_'h‘n‘u_‘tr}'_ tru::king and recovery,
now number o dozen and effectively extend the r.mg:: l‘.l-LmnH
"hl:.L-I:.u";lml "}lllp'i h'l'l- € hL*l:}I'l used '-.IIH.L" Lﬂﬂ\ i HIL I';Illgl. i, |'||1.,|'{1.|"|,
and have been added to as needed. Intermediate range missile

impact area is near Antigus; intercontinental ramge impact area
15 in the vicinitv of Ascension.
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One of the largest manufacturers of motive power units in the world, Bristol Siddeley

Engines Limited produce the Proteus.

A turboprop in the 4.000 hp class. the Proteus powers the Britannia airliner. in
service with RAF Transport Command and ten airlines all over the world. The Proteus
is perhaps the most dependable engine in the air today. It reached an overhaul period
of 2,000 hours in under two years—a rate ol increase never before achieved by any other
engine, piston or gas turbine. Proteus derivatives have been designed for use as turbo-
generator powerplants and as marine turbines.

" BRISTOL SIDDELEY ENGINES LIMITED

TWO BRISTOL SIDDELEY MAYBACH diesels
power this British Railways diesel hydraulic
locomotive—develop a total of 2,200 hp. A
large number of Maybach diesel engines
have been ordered by British Railways alone,

THE BRISTOL SIDDELEY GAMMA rocket engine
powers the Saunders-Roe Black Knight—
Britain’s highly successful space research ve-
hicle. The Gamma, for a dlrj.' weight of 700
Ih., sends Black Knight 500 miles into space.

...AND THIS

THE BRISTOL SIDDELEY MARINE PROTEUS pow-
crs the world’s fastest naval wvessels, the
“Brave” class Royal Navy patrol boats.
Three Proteus deliver a total of 11,500 hp—
give Lhese boats a speed of over 50 knots,

a3



Aviation Week artist's conception shows how Air Force Missile Test Center Lunching
aren is expected to grow to handle advanced space systems and booster engine thrusts
ranging up to 10-million lb, Dark blue squares show future lannch pads; light blue indi-
cates pads existing or under construction. North section (A) will be Very Heavy Vehicle
area, with six or seven pads to handle booster thrusts from one to 2.5-million 1b. for
orbital versions of Dyna-Soar, large military satellites, other space wvehicle test systems.
Construction is under way on two pads for ARPA-ABMA Saturn wvehicle in this area.
ICBM area (B) now has four pads each for USAF Titan and Atlas. Modified Atlas pad
is being added at south end of ICBM arca for NASA’s Vega and Centaur. Vega will be
able to put up a twoanan capsule; Centaur could be used to launch early versions
of Dyna-Soar, as could Titan pads 19 and 20. Early Dyna-Soar is expected to have about
5,000 mi. range, land at downrange islands, Atlas pad 14 will launch Sentry/Atlas shots.
Atlas pad 12 and new Vega Centaur pad will be used for Project Mercury. Ultra Heavy
Vehicle area (C) will handle vehicles for very large manned satellites; orbiting space
stations and their supply and support vehicles and lannch vehicles to establish and sup-
port Ilnnar bases. Pads would be stressed for thrust ranging from three-to-four million
to about 10-million lb., with possibly a 3-4 million Ib. pad, two 5-million lb. pads and
a 10 million Ih. pad. These would be built just bevond original aerodynamic missile
area. New aerodvnamic missile area will be located just north of the harbor channel
(extreme right). Launch pads and underground silo for Minmteman are under con-
strucion next to existing pads for Thor, Thor-Able and Vanguard, ABMA area,
including Jupiter, Redstone and satellite launch sites, is being expanded to include two
Pershing pads. Nuvy Aect Ballistic Missile area has two pads and a ship’s motion simulator
for Polaris launches., Enlarged harbor is used by Polaris test ship USS Observation
Islaind; ARPA-Army American Mariner used in  anti-ballistic missile studies, USAF
ocean range ships and nuclear submarines which will train with Polaris. A 75-ton-a-day
liquid oxvgen plant will be added to expand capacity. Industrial area now has 17
assembly and checkout buildings; 13 more can be added by filling in river front.

— VERY HEAVY THRUST AREA—
(IM TO 25MLB))

®)

SATURN COMPLEX

Lias commanded the center since 1954
and through its period of great expan-
sion, warned recently that “supporting

provide instrumentation of commen-
surate performance, . . . [ sce a prob-
lem forming which becomes acute upon

RECEIVER BLDG. NO2 c—><3_ Y

facilitics such as are provided by our
range and its instrumentation are too
often taken for granted,” with the re-
sult that “for the past five years we
have been driven into a frantic race
with missile performance in our job to
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close comparison of our future measure-
ment requirements versus the state of
the art in data acquisition,” Yates said.
“For example, m electromie tracking,
we are being asked to improve our ac-
curacy not by a factor of two or three

Cape Canaveral Growth Potential

ICBEM AREA-

(ATLAS, TITAN,MERCURY, EARLY DYNA-=SOQAR)
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but by one order of magnitude to ac-
commodate a second gencration missile
soon to be tested.

“Explorations in space will bring
about their own family of requirements
which, a few years hence, will prob-
ably relegate today's space tracking
equipment to the class of primitive hrst
attempts.”
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SCALE IN THOUSANDS OF FEET

The backlog from war-time develop-
ments was exhausted in mecting the
requirements of the ICBM program,
Yates said, and “‘we were ﬂfll:'lﬂlll'illlt':-'r
forced to use an assortment of instru-
mentation systems obtained from var-
ious sources to meet a single require-
ment.

“In some cases, compromises in mis-
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ATLANTIC
OCEAN

MINUTEMAN COMPLEX

THOR COMPLEX

REDSTONE-JUPITER COMPLEX

PERSHING COMPLEX

POLARIS COMPLEX

LOX PLANT

ARMY, NAVY, USAF
PORT FACILITIES
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sile test requirements were made due tated that this must be deferred.
to the exorbitant costs incurred by the “We must get this equipment devel-
usc of these assorted, expensive systems,  oped and installed on the range if we

“We are now at the bottom of the

barrel, so to speak, in instrumentation
development. We would like to initiate
a major development on a new tracking
systemn during this fscal vear (1959):
however, funding limitations have dic-

are to mecet presently known require-
ments, It 15 not dificult to foresee
astronautic systems of the future with
more demanding requirements than can
be met even with this new equipment.”

Yates said the job cannot be done
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ROCKET ENGINES

NEW tunjsten linings
for rogket nozzles . ..

-

arosion.

locations.

The Flight Propulsion Labeora-
tory Department’s Rockef En-
gine Section is the nucleus of
General Electric progress in
rocket engines and their com-
ponents. It is well-equipped ;
and it uses Company-wide
copabilities and experience fo
speed advances. If you would
like more information aboul
the section's products and ca-
pabilities in solid or liquid
propulsion systems, please
mail this coupon. Rockel
Engine Section, General Elec-
tric Co., Cincinnati 15, Ohio.

MELTING
POINT:
617OGFI

Tungsten-lined lightweight nozzles for solid pro-
pellant engines are now being fabricated by
General Electric. With a lining melting point of
6170°F, these are among the highest temperature
lightweight fixed and flexible nozzles in use in the
missile industry, enduring high rocket propellant
temperatures and pressures with no measurable

These nozzles are produced by an arc-spraying
process pioneered by General Electric. 'Tungsten
is vaporized in an arc and deposited on a mandrel.
For some applications, the liner is molded in light-
weight plastic, and the mandrel leached out.

Arc-sprayed nozzles have been hot-fired with
the new high temperature propellants at several

G.E.’s capabilities in metallurgy and manu-
facturing are combined with equally advanced
capabilities in engineering, research and develop-
ment. Integrated advanced rocket engine ca-
pabilities at General Electric can meet your needs
for high performance solid propellant engine
cases, nozzles and liquid engine components using
eryogenic and storeable propellants.

Progress ls Our Most Important Frodvct

GENERAL @3 ELECTRIC

Section L182-2
Rocket Engine Seclion
Flight Propulsion Laboratery De-

partment

General Electric Company
Cincinnati 15, Ohio

Please send me additional infor-
mation about General Electric
solid propellant cases and nozzles

(GED-3763). [ .
| would like to discuss G-E rocket

engine products with a sales

representative. []
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without “a complete about face from
the “level of funding for instrumenta-
FLom L[L-U_-Iu]'nn:_'nl' during the past s
eral vears.

“The funds L"-«E:u'ur.hd on the Athintic
Missile Range for {lL-'L'L'lu]}||1:,'ut of all
imstrumentation are a very small fraction
of ;|]:||}rm;[m.|li:'|j.' the cost of the pro-
duction  missiles  themselves,”  Yates
'-.,LI.I;.]-

“It is not anusual for the range to
be asked to evaloate a new gmdance
svstemn that mav have cost S100 malhon
or more with an instrumentation svs-
tem that has cost a few per cent of
that.”

In addition ta the need for funds and
the need for maximum accuracy and
100% reliability, time also is an enemy.
“Generallv,” Yates said, “we have found
that it takes as lonz. and sometimes
longer, to develop an mstrumentation
prototype as it docs to develop new
vehicle prototypes. When the missile
contractor has his prototype complete.
he is ready to test it. On the othe
hand, the mnge usually will require
SOME []]'uduf_"[ii_:n units of the {]L"I.'L']ir]]t'd

Maj. Gen. Donald Yates

Maj. Gen. Donald N, Yates has com-
manded the Air Force Missile Test Cen-
ter since July, 1954, through its period
of significant growth into the West's
largest and most complex missile testing
TaNge el space lmnching kacility, Gen.
Yates was born in Bangor, Me,, in 1909,
wis graduated from the U. S. Militar
Academy in 1931 and from California
Institute of Technology in 1939, He
learned to Ay at Kelly Field, spent five
months in Russia in 1942 a5 a member
of a military mission and directed Stra
tegic Air Forces Weather Service  in
Europe in World War [1. He served as
chiet of the Air Weather Service from
1945 to 1950 and as assistant depuoh
chiet ot staft for development and later
as director of research and development
at USAF headquarters betore taking over
AFMTC. He is a former president of
the Amencan Meteorological Society and
1 member of the Institute of Aecronauti-
cal Sciences and the American Rocket
Society,
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New Serfes of Sprague Cylindrical-5tyle Rodio Interference Filters: top row, [, to r.—4JX 14, 3IX8,
AN IS, 200 XI5, S0JX 20 bottam row—5IX27, IJXS4, TJXTIZ, 1JXTET, 20X4%, 1JX118,

New Series of Small, Light
Radio Interference Filters

The new cylindrical-style radio
interference filters recently an-
nounced by Sprague Electric
Company are the smallest and
lightest filters of their type avail-
able for military and industrial
electronic and electrical equip-
ment. Their basic design was
pioneered by Sprague in order
to achieve maximum miniaturi-
zation.

This new series of standard
filters, believed to be the largest
in the industry, ranges in cur-
rent rating from 5 milllamperes
to 50 amperes to cover the great
majority of application needs.

The natural shape of the
rolled capacitor section and of
the toroidal inductors dictates
the cylindrical form. All filters
have threaded-neck mountings
for use on panels or bulkheads.
This assures both the proper
1solation between inputand out-
put terminals as well as a firm
peripheral mounting with mini-
mum impedance to ground.

Listed in Sprague Engineer-
ing Bulletin 8100 (available
upon request to the Technical
Literature Department) are 68
of the more popular low-pass
filter designs intended for use
as three-terminal networks con-
nected in series with the cir-
cuits to be filtered. The excel-

lent interference attenuation
characteristics reflect the use of
Thrupass® capacitor sections.

Since maximum effectiveness
of filtering involves elimination
of mutual coupling between in-
put or noise source and output
terminals, filters should be
mounted where the leads being
filtered pass through a shielded
chassis or bulkhead. The
threaded neck mounting is de-
signed to give a firm metallic
contact with the mounting sur-
face over a closed path encir-
cling the filtered line and to
eliminate unwanted contact re-
sistance so that the theoretical
effectiveness of these units is
realized in practice.

Typical insertion loss i1s de-
termined by measurements
made in conformance with Mil-
itary Standard MIL-STD-220.
Minimum curves for specific fil-
ters are available upon request.

For assistance in solving un-
usual interference, rating, or
space problems, contact Inter-
ference Control Field Service
Manager, Sprague Electric Co.,
at 12870 Panama Street, Los
Angeles 66, California; 224 Leo
Street, Dayton 4, Ohioj or 327
Marshall Street, North Adams,

Massachusetts.
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TRI-HELICAL telemetry antenna, mounted atop an Air Force Missile Test
Center's large Technical Laboratory, 1s one of many duta gather devices
operated by Radio Corp. of America.
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MISSILE velocity and position data obtained by Convair Azusa system allows prediction of impact point.
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Note Atlas tower at rear.

mstrumentation svstem to meet the
test requirements of the new vehicle in
addition to the prototvpe,

“Thus the ‘bottlencek” . . . is instru-
mentation. For example, several major
mstrumentation systems used to support
the ballistic missile operations . . . re-
quircd an average of about four vears
for development, If vou add to this the
amount of time required for the budget
cvele, plus the time required to check
out and ‘de-bug’ the svstem after it is
mstalled, the average time from incep-
tion of the need to an operational use
of a complex instrumentation svstem
can be as great as five to six vears.”

Yates suggested the following as some
partial answers to the lead-time prob-
lem:
¢ Continual cognizance by the instru-
mentation developer of what  missile
people are developing. This is difficult
because “systems contractors do  not
have a clear outline of test needs until
the actual test stage is ncar. Conse-
quently, thev are reluctant to releasc
the advance imformation we need to
proceed with our development plans.”
® Permit development of new instru-
mentation to procecd “not on the basis
of known missile requircments solely
to advance the state of the art but
against the trend of technical require-
ments as forecast by top missile and
astronautic people.” The center’s parent
Air Research and Development Com-
mand has apphied rescarch  programs
with these goals, but instrumentation
projects must compete “with  more
glamorous endatem developments  for
their funds.”

Yates said a “well-founded, fAcxible
instrumentation development plan, ade-
quately funded and aggressivelv  pur-
sued,” wonld allow narrowing or ¢ven

AVIATION WEEKX, August 24, 1959

EXPERIMENTAL helical telemetry antenna  (above) s
mounted atop a building at Patrick AFB, headquarters
for the test center. Below is one of a dozen ocean range
vessels used for tracking and telemetry along the 3,000

mi. range. Note instrumentation domes. Ship is docked
at Trinidad,

by General Electric will be used in future attempts to place Atlas in orbit,

AUTOMATIC TLM-18 high-gain tracking antennas located at Cape Can-

averal, several dm‘l'i'ﬂ:mgr: islands are used for missile and satellite trckin

a‘
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Population Growth—
Brevard County

n eW high-performance

(Location of Air Force Missile Test Center)

motors from AIRBORNE
B e R R R 16,142
| 1 - L R e - R e 23,653
| gL e R LN e S 46,000
JUne YO8, . i iedrnas T2.000 ’ These 400-cycle, 3-phase, 115/200 v a-c motors
ol | | PPt S Y . . [ M_ﬂfBUu 44[] SBHES were developed onginally as components of
VOER ricnrrnrngrsnes 11200 : g Airborne large special actuators for aircraft/missile
1960. . . .......0000u... 131,000 [:'l"p]fy Eﬂﬂﬂbllmﬁs applications. Because of their useful performance
1967, . .......000nuu... 144,000 . . ; characteristics, we now offer them separately—
POER v v sy | 156000 . 1l mﬁ‘ﬁ“"g Sﬂemal both as additions to our ling of special motors
1963 162, 500 and as examples of Airborne capabilities in their

R M S | dESlﬂ" rﬂfllllrﬁmﬂﬂtﬂ particular class of application.

Note: Due to lack of complete census, fig-
ures from 1955 through 1959 are esti-
males, although oaveoilable figures

WHEN GUIDANCE COUNTS...}

indicate estimates are quite accurate.
Figures beyond 1959 are, of course,
projections.

Daystrom Pacific

closing the gap between need and exist-

; TYPE
ing hardware. He added, however, thal - P '
has 120 this gap i_ﬁ “now widening dav by dav. M-430 F‘Ln*rfa'if L 'Ii
“Certanly some  breakthroughs are (Filly Enciossn) I NhEs

necessary in the state of the art 1if we arc

| gy ro answe rs to satisfyv the data acquisition needs for i i =L ) =
future vehicles.” 23 5000 20 9609 e 0000 30 0090 ——t——1——
Among the most recent instrumenta-

' R a . 20 Sd ek RGO B 00 D G

7] ~ ) tion additions is the improved Azusa « E§ 1 | | \ | « £ L 2

“ L 1 e Mark II mussile impact predictor (AW (3 300 17 K000} —— . -:Euﬁ o -

Lm—ll July 27, p. 81) with a 1,000-mi. range A o™} / |
_" l_ Hlli.:lt‘ can be L'.‘_-.'t_r:nduc] to lunar distances Y WIWF | e ﬁ__, :
with ﬂ!:.L' -'.I[Ii:]lflt]_l‘l {',f narrow band and PR — : § 350010 00 1=
correlation eircuits. This will be operat- ' | l!
g carlv in 1960. ; Cale BT " i it 20 24 i o o e e
TaRQuL LB M VO (L8N}

Other advancements that the center
IO ATy and its range operators Im]u{; to obtain
N in the next two to three vears include:

Typical Performance, M-430 Saries, 200 v line Typical Performance, M-440 Saries, 200 v line

For every quidance system requiring a rugged, reliable, tield-
proven gyroscope, Daystrom Pacific has 120 answers. They
are the 120 Daystrom gyro design variations, available for

modification that may meet your exact needs. Industry-tried

e Shift to higher telemetry frequencics.
Next vear the 216-245 me, band will
become 225-260, with the lower band
remaining available on a non-protective

Personnel Growth

Air Force Missile Test Center

M-430 Series, 3-in. frame

Intermittent duty ratings to 1.8 hp; con-
tinuous ratings to 1.0 hp. Available with
magnetic brake which will stop motors
in 22 rev. from no-load spead and pro-
vide 30 in.-lb. holding torgque, Model
shownisa 7.5 1b. brake-equipped motor
rated 1.5 hp at 10,000 rpm under a
duty cycle of 0.5 min. on, 9 min. off.

M-440 Series, 4-in. frame

Intermittent duty ratings to 5 hp: con-
tinuvous ratings to 2.5 hp (neither of
these are absolute ceillings). Optional
brake provides holding torque of 140
in.-lb., stops motors in 20-40 rev. from
no-load speed. Model shown weighs
13.2 Ib. with brake, is rated 4.0 hp at
10,000 rpm—=1 min. on, 1 min. off.

Year Personnel
] * - 1 - i
and mdustry-appn}ved. Daystrom Qyros have met customers Dacomber. 1953, . . . 7 219 Whatever vour requirements in large special high-performance motors—
requirements, including the toughest environmental condi- Pt an i A, el = Wik P".F.:"m' g '"Theck Wity eucne, hiost Tecry e ol
y , . an lat; ith istent SUCCESS L - - R, 8,639 furnish a motor of minimum weight and bulk that will meet exactly your
tions, in more than 30,000 installations with consiste ' M svssmanprsn: V2,088 specifications. Write or phone any of our offices.
e BT e e i 14,456
E 1958, 17,463
For more information, write for Data File AW-688-1 May 31, 1959 isiia AT
Estimated Future growth
Fiscal 1950. . 20,010

AYSTROM PACIFIC

_ a division of DAYSTROM, INC.
9320 LINCOLN BOULEVARD, LOS ANGELES 45, CALIFORNIA

potentiometers [/ gyro instruments / airborne systems

T 1961, 1962, 1963, 1964 . 21-22,000

*Includes 15,323 civilians, of whom
12 712 are conlracter personnel; 3,074 mili-
la'y. OF the military, 1,849 are assigned lo
the center, 1,158 to lenont units such as
A my and Navy, and 87 te coniraclors

AVIATION WEEK, Augqust 24, 1959
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Engineered Equipment for Aircraft and Industry
AIRBORNE ACCESSORIES CORPORATION

HILLSIDE 5, NEW JERSEY & Offices in Los Angeles and Dallas
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Westinghouse equipment

Complete electrical distribution systems
for USAF’'s first two Titan hardened

missile complexes at Lowry AFB, Colorado,
will be 100% Westinghouse.

Whether above ground or below, soft or hardened,
defense installations require a great variety of equip-
ment which must operate without fail as individual
units and as elements of interrelated systems. As a

supplier to the government and to general, electrical
and mechanical contractors, Westinghouse provides sys-
tem-coordinated applications of standard or shock-proof
apparatus which assure the most reliable and economi-

cal installations.

Take advantage of this Westinghouse experience,
product range and application coordination. Contact
your Westinghouse sales engineer, or write: Westing-
house Electric Corporation, P. O. Box 868, 3 Gateway

Center, Pittsburgh 30, Pennsylvania.
J-92040

selected for Lowry Nos.1and 2

Westinghouse distribution system equipment includes:
Circuit Breakers « Switchgear « Power Centers e
Motor Control Centers « Panelboards « Reduced
Voltage Starters ¢ Transformers « Alarm Panels »
Relays « Safety Switches « Pushbuttons

Major Participants in Lowry Nos. 1 and 2 include:

Daniel, Mann, Johnson & Mendenhall & Associates—Architect-Engineer
USA Corps of Engineers, Omaha District Office—=Contracting Office
Morrison-Rnudsan & Associates General Contractor
Fishbach & Moora Electrical Contractor
Ling-Howard Electric, Inc. Electrical Contractor

Artist's conception of a possible hardened missile site, showing in
blue some of the equipment which Westinghouse can supply

Copies af this illustration suitable for framing are available when
requested on your letierhead.

You cAN BE SURE...IFITS

Westinghouse 3

L

iI

Walch “"Westinghouse Lucille Ball-Desi Arnoz Shows' CBS TV Fridays




ikorsky S-60
—glant new
flying crane

NEW CONCEPT: The S8-60, prototype for future Sikorsky flying
cranes, now is demonstrating in flight exciting new
ways to handle both military and commercial materials

and construction bottlenecks.

NEW POWER: Sikorsky flving cranes will utilize high-powered gas
turbine engines, affording every advantage with its
favorable power-weight ratio.

GREATER CAPACITY: The prototype S-60 lifts 5 tons with ease,
with its two 2100 h.p. Pratt & Whitney Aircraft R-2800

piston engines. Turbine-powered models in design will
carry from 10 to 40 tons of payload.

ALL-PURPOSE DESIGN: Cargo lifting is simplified by design that
straddles the load. Specialized pods will speed move-

ment of personnel and of communications, maintenance,
and medical equipment, and will answer many other

particular needs.

$|KOR5KY AlRCRﬁFT, Stratford, Connecticut
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AIR FORCE MISSILE TEST CENTER
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QIgl'l at entmance to Patmck AF ﬂ USAF Missile IL_L.t Center ]ldequﬂ{H wias recently changed to reflect its expanding space role.

basis. Some time prior to 1970, all
telemetry operations in the 216-260 mec.
band will shift to ultra high frequency
bands to relieve congestion in lower fre-
(UENCICS. ‘h]t]u}ugh some¢ UHF com-
ponents are not vet fully developed, use
of UHF frequencies are expected to re-
sult 1 less flame attenuation of signals
and less noise from the stars. This also
should favor development and use of
new tvpes of modulation such as pulse
code modulation and utilization of
mgher  subcarriers in the present
'M/TM system,

® New telemetry receiving system in
the 2,200-2,300 me. band for Grand
Bahama Island and Anhgua Island
tracking stations, and pulse cmlf, modu-
lation tdumtn eground stations for
CGrand Bahama, *'ml'lffni San Salvador
and Ascension. The 1‘{ M system will
offer the advantages of increased ac
curacy, high-channel capability and re-
rrnmnmnm and I:::-mpit]h]hh

e Infrared tracking svstems for PASSIvE
tracking of missiles when re-entrv shock
Waves h] ik out radar beacons. Two svs-
tems would be installed on Ascension
and one on Antigua. They would be
slaved to radar ITICLHIH units and be
capable of self-tracking uhm radar was
meffective,  Pickoffs on the infrared
trackers would provide the angular data

AVIATION WEEK, August 24, 1959

for ripmitinning the radar antenna.
¢ larget acquisition and th:«plu SYS-
tems, handling real time data for the
extended range, would be installed on
Grand Bahama, San Salvador, Antigua
and Ascension. This system is consid-
ered essential not muh for present re-
qulrumuh but also would meet re-
quirements for missile and space svstems
over the next 10-15-vear period without
requiring major modification.

® Mobile electromagnetic radiation
monitoring stations to support special
programs and spaceflight programs.
Fighteen units would be used, three at
(Grand Bahama, three at Ascension and
one each at San Salvador and Antigua.

Grand Bahama Station

Grand Bahama, the first island sta-
tion in the chain, 15 some 150 mi. from
the Cape. It was first used on June 20,
1951, to monitor a Matador flight, and
1 Matador first landed there nine davs
later. Since it is one of three or four
primary stations, a list of its services and
equipment illustrate the function of the
downrange bases:

e Data acquisition for midcourse and

terminal trajectorv  telemetry, using

eight telemetry links.
e Midcourse and terminal radar cover-
age tor technical and range safety pur-

poses using two tracking radars,

¢ Electronic and position data acquisi-
tion in support of halhstic missile tests.
using DOVAP and EXTRADOP svs.
tems.

e Air surveillance radar for range clear
ance, using AN/FPS-5.

® Radio destruct control (two fixed
AN/FRW-1 transmitters) and Iagh
power destruct control (10 kw, dual,
RF, power amphhers) for range szlﬁrl:}-'
and control.

e XN-2 (AN/FPS-16) radar coverage.
® Optical tracking coverage of ballistic
missiles (three BC-4 ballistic camera
facilities).

¢ Frequency analysis and control for
range safety and control.

B quc:uphult sounding for measure-
ments of the ionosphere.

e Surface and apper air weather data.

e Single point control for range safety
and control,

In the future, Grand Bahama also
will provide additional improved inter-
ference control, Nicerolock tracking of
missiles and theodolite tracking of satel-
lites,

( T his 15 the hrst of two articles de-
tailing the technological advances and
needs of the Air Force Missile Test
Center, its past growth and future po-
tential, )

&7



All these jet aircraft use General

CONVAIR 880

BOEING 720

BOEING 707

- iy DT LA el -
' : : LOCKHEED ELECTRA
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DOUGLAS C-133 (LA

NORTHROP T-38 NORTHROP N-156F

REASON: operational savings

through more efficient cruise control

and lower fuel reserve requirements.

Electric fuel flowmeter systems

BOEING B-47 e

NORTH AMERICAN T-38
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CONVAIR 600
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LOCKHEED C-130B

McDONNELL 119

For the full story on mass fuel flowmeter systems, write for bulletin
GEA-6828, General Electric Company, Aircraft Instrument
Product Section, 40 Federal Street, West Lynn, Massachusetts.
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INSTRUMENT DEPARTMENT
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AERONAUTICAL ENGINEERING

AVIATION WEEK cditor-pilot Robert 1. Stanfield flew to Europe and return as a crew member of a MATS Douglas C-133A,

C-133A Overcoming Operating Problems

By Robert 1. Stanfield

Dover AFB, Del.—Militarv Air Trans-
port Service's Dmlgl s C-133A Cargo-
master logistics carrier is fast approach-
ing a scheduled operating basis despite
‘growing pains’ tied to en route sup-
port and spares, modifications, and
problems with engine and propeller
components. The C-133 has hauled as
much as an 85,000-1b. payload to Eu-
rope, and has carried a record 117,900

Ib. of caIgo to an altltudr: of 10,000 ft
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For a frst-hand check on C-133
operations and en route performance,
this AviaTion WeExg editor traveled to
Eastern Transport Air Force's Dover
AFB, from which he flew to Europe
and back as a crew member of the
Cargomaster, which was first evaluated
in this magazine last vear (AW May
12, 1958, p. 70).

The .]11'1:] me, which normally flies
at a maximum gross weight of 275,000
Ib., can carry up to 117728 |b. of fuel
and has a maximom p:av'lmd of 117,800

w;
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Ib. Its average overscas nussion 15 to

carry a 60,000-1b. payvlead. The C-133A
is powered by four Pratt & Whitne:

T34-P-7W or T54-P-TWA turbines of
6,500 eshp. each. Three-bladed propel

lers, of 18-ft. diameter, are full-feather-
ing Curtiss-Wright electric,

The C-133 can carry anv missile at
maximum fuel—with full tanks it can
haul some 39,000 Ib. of cargo. Begin-
ning with production aircraft No. 33,
clamshell doors will add three feet of
usable space. fnr handling of Titan

L -I'- —
= '- .

FALLETS are pushed manually into 'E 133A (left) by backing a conveyor-equipped Hal:h-ﬂd trailer to the horizontal ramp. Lightweight
roller conveyors are being installed in C-133A floor in hm:l-.gmm:d at right. Nylon straps form a cage which restrains palletized cargo.
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without disassembly. (Titan, 84 ft.
minus nose cone, is presently shipped
i two parts, the aft section being
loaded hrst.) Atlas, which is now a
tight squeeze and uwsually carried via
one C-133 and one C-124, also will
it mmto the new maodels as a less tickhish
operation than at present.

Capable of handling 96% of the
“implements of war,” the turboprop
Cargomaster—and it alone—can carry
intact a 20-ton crane, Ross straddle car-
rier, 120 mm. gun on the M-1 mount,
Sikorsky H-34 helicopter and T-41 E]
sun 76 mm. tank.

The C-133 route structure is practi-
cally unrestricted with the exception of
the Arctic (until next vear), due to this
area’s supplyv-test status (maintenance
support).  Aircraft from Dover have
Alown to the Middle East, Africa and
Furope, On the Paciic side, from
'ravis ~ AI'B,  Calit., Cargomasters
normally flv to Honolulu, \".":JEE [sland,
Japan and Okinawa. Both bases mihate
Hights throughout the United States,
particularly from missile manufacturing
sites to test rangces, |

MATS has vet to achieve its uph
mum utilization rate for the C-13
Thirteen of the aireraft are assigned tu
the 39th Air ‘Transport Squadron of
FASTAF's Dover AFB, and 10 to the
s+th Air Transport Squadron of \West-
e Transport Air Foree’s (WESTAL)
T ravis AFB.

Dover expects to have 16 mreraft as
signed by January, 1960. Travis also
cxpects to reach this figure at this date,
with one-a-month deliveries through
December. Dover received  its  first
Cargomaster on Aung. 28, 1957, Travis
received its first airplane Oect, 15, 1958,
and made its fArst flight in the Pacihe
area the following January,

Dover's C-133 Operation

Highlights of Dover AFB's C-133
operabion, under the 1607th Air Trans-
port Wing now commanded bv Brig,
Gen. Robert |. Goewev, include the
following:
® Overseas airlift. On Aug, 10, 19585,
a Cargomaster ont of Dover airlifted
the heaviest load overseas to date: 82.-
00 Ib. of cargo, via Harmon, New-
toundland, to Lajes, Azores, to Chateaun-
roux, France. A Dover-based C-133
made the first fight over the Pacific
m October, 1958,
* Altitude-payload record, On Dee. 16,
1958, a C-133 carried 117,900 Ib. to
10,000 ft., breaking a world record set
by the Soviet Tu-104 in 1957, Airplane,
off the ground after a rall of 4,900 ft.,
mitially gmsml 274,500 Ib. Weight on
landing was 261,300 b, Actw nl pay-
lad of 117,900 1b. was greater than air-
craft operating weight of 116,900 1b.
e Domestic airlift. With one refueling
stop at Carswell AFB, Tex., a C-133

AVIATION WEEK, August 24, 1959
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ATLAS ICBM upper section is loaded into a C-133. The Convair missile airframe can be
loaded as one vmt into a C-133, but is usually carried in one C-133 and one C-124.
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ARMY TANK is unloaded from a C-133A, The Cargomaster is capable of handling 965
of all war materiel items. The turboprop transport has hauled as much as an §5.000-1h,
payload to Europe, and has carried a record 117,900 1b. of cargo to an altitude of 10,000 ft.
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In many bearings, various dimensions ond surface finishes
must be held to within telerances of ane millionth of an inch.

CUSTOMER PROBLEM:
Missile guidance system manufacturers require
a dependable source for super precise instru-
ment hall bearings. When used in spin axis and
gimbal applications, for example, these ball
bearings help restrict vitally important drift,
through extremely close tolerances and high
precision uniformity.

SOLUTION:

New Departure research, development and
production facilities were applled to solving
the vital problem. Visual evidence of New
Departure’s success is the bright path of pre-

cision written across the skles h}r SpErry,

/
NEVV
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Comparator measures dimensions to one-
millionth of an inch. One of many
pieces of ultra-precision equipment in
the Mew Departure instrument; minia-
ture baoll beoring laboratories.

T /nstrument Ball Beorings Help
Missriles Along A Bright Parhr OF Frecis/on/

AChiever and other guidance systems used in
many of the most advanced missiles and space
craft. In the case of Sperry's gyrosyn guid-
ance system, for example, New Departure
mstrument ball bearings are credited with a
remarkable 12009, gain in gyro accuracy.
Proof enough that New Departure has the
know-how and facilities to solve tomorrow’s
imstrument,/miniature ball bearing design prob-
lems in missile and space exploration.

What's more, these New Departure facilities
are available for your design development right
now! Call or write Department G-3.
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MOTORS, BRISTOL, CONN.

ANQTHIANG BOLLS LIE A SALL

e

on Oct. 28, 1958, carmed 105,513 b,
of cargo from Long Beach, Calif., to
Dover AFB. Total Aving time was 9
hr. 10 1.

e Support task, During the last three
months of 1938 C-153s from Dover
AFB airhfted components and support-
]Elg L']I:_'Il'li']ll."l LI"F k2 | I I||.]T '||l|"'."|'||If_' Ilil ]'I”[H-'ll'l'.
(C-1245 carned missile itselt), Cargo-
masters  carnied  more  cumbersome
liguid oxvgen tanks and missile shelters.
Tanks are about 625 in. long, weigh
about 35,000 1b, each and can be
loaded on a C-133 in two hours leaving
about 575 i, length tor other cargo.

° ].rl.:l'pll.'ill.'ig. General cargo can be loaded
mto the C-133 iu 5.5 hr. and a pal-
letized load in 2 hr. Flat-bed loading
is currently utilized, in which cargo is
placed on a three-fourths inch plvwood
pallet (of 10,000-1b, capacityv) and
hl.‘li]L‘Ll on flat-bed roller (low-bed 40
ft. trailer which holds nine pallets and
15 tied down with nets). At Dover
219,500 1b. has been loaded on C-133
at one time. Two-stage Martin Titan
has been loaded, via winch, in a total
of 39 mm. (14 min, for second stage,
25 min, for first stage), By COMPETISOT,
the hrst |itan TurJL 16 hr to load. Six
men, using complete roller convevor
and net huhmn svstems nu*fhmﬂ ap-
proximately 2,356 1b., can load and
secure about 70.000 |'h. of cargo in 43
I,

DAY-GLO®
AVIATION SAFETY PAINT

"SAVED
Y LiFE™

Says Corporation President and Pilot Peter Flagg

¢ Crew capability. MATS crews are ex-
ceptionally well tmmuL .lml the 39th
AlSs, fAying the C-133s at Dover,
nweraged on Apr. 50 about 3,856 total
Aving hours for 36 qualificd and qualify-
ng ]JI]111‘- including line and adminis-
trative, flight cxaminers, aircraft com-
manders, and first and second pilots
attached for training, Averige time for

32 aircraft commanders assigned and
attached was a high 7.173 hr. C-133
second pilots are all hand-picked C-124
first pilots. Normal crew has averaged
10 members: three ]‘.'ul]nl-. three thunu
engieers, two  navigators, two load-
masters, In additbion to simualator and
svstems-procedures  schooling,  pilots
must run four ﬂlﬂlH checks pir vear,
two local and Tun hine.

Two hours per month are required
m aircraft or simulator and, for a three-
months period, cight instrument let.
downs (two in simulator) and e¢ight
night landings. |

T34 Turboprop

The T34 turboprop also has its
problem areas, rangmg from “growing
pains’ and 1luL|u]'JanI|] troubles to
“musance items. As one operations of-
heer mentioned to Aviation WEEk,
“Too much 1s expected of this airplane,
which can haul twice as much as the
C-124."" Main trouble spots:
¢ Climb-cruise power. At maxumum

Peter Flagg is president of the C. N. Flagg Company of

Meriden, Connecticut. ..
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the largest specialized pipe line con-
tractors in the Eastern U.S. The company operates a two-engine,
seven-passenger Aero Commander and employs a full-time pilot.

aross, MATS would prefer to start in-
ihial cruise at not less than 20.000 ft.
but 1s forced to .'-.T]Et at an average of
15,000 ft. and fiv 2,000-ft. step-climb.
Reason: 111-L|ﬁi{|tnt power, above 10.-
000 ft., at maximum gross weight, Final

crmse  altitude  on nonstop  fight
averages  12,000--25.000 ft. Hot-da

operation often fnds the C-133 limited
to matial chimb altitude of 14,000 ft.
Heavy fuel consumption at low alti-
tudes  restricts lrmcrrmm nonstop
operations. Along ’rhq_w hnu Federal
Aviation Agency trafhc control comes
in for some criticism for prolonged low-
level holding procedures, which are fuel
consuming. 'I'hL' arreraft in which Avia-
1108 WEEER Aew from Dover was held
aftter takcoff at 4.000 ft. for 12 mun.
With taxi time, takeoff, holding, and
climb to 15,000 ft.—total of 45 min.-
fucl consumed was 11,500 1h. Con-
sumption at 15,000 ft., 1 hr. 20 min.
after takeoff, including gas turbine
units, was $.910 1b./hr. Whether initial
cruise altitude will increase with  in-
stallation of Pratt & Whitnev T34-P-
W (PT2G-6) engines of 7.500 eshp.
m the “"BY model 15 problematical,
since aircraft gross weight is expected
to increase frnm 275,000 1bh. to 256,000
Ib. Feeling in some quarters is that
the airplane needs an engine in the
5,500-10,000 eshp. bracket,

¢ Engine overhaul., 154 turbines now

“We were flying along at 8,500 feet,” says Mr. Flagg,
“when I suddenly noticed a jet turning sharply away
not 500 feet from our left wing. He was so close

my passengers said they could see the expression on
the pilot’s face. I am convinced that because my
plane was liberally painted with Day-Glo,

the jet pilot had time to take evasive action.

I feel that Day-Glo saved my life.”

This is just one of hundreds of experiences reported
on what a gallon or two of Day-Glo Aviation Paint
has meant to pilots and control tower operators,

too. These provable case histories demonstrate

the protection afforded by a paint that is four times
more visible than ordinary paint, particularly under
poor visibility conditions.

The U.S. Air Force evaluation proved even more
dramatic. After a year in which they suffered nine
“see-and-be-seen” mid-airs, the Air Training Command
decided to paint some 1,600 planes. These aircraft
were alive with Day-Glo paint and “see-and-be-seen”

mid-airs dropped to ZERO on the fluorescent
painted aircraft.

Genuine Day-Glo Aviation Paint with the Filteray®
clear overcoat lasts and lasts, according to Flagg.
“Even though my plane has been hangared

very little since it was painted last summer,

the paint job still looks like new.”

Do not accept substitutes! Insist on genuine Sunbonded®
Day-Glo. Write today for name of nearest distributor.

SWITZER BROTHERS, INC. Aviation Finishes Division

4T32 5t. Clair Avenue
aunbonded, Day-Glo and Filteray are Registered Trade-marks of Switzer Brothers, Inc,

Clavaeland 3, Ohlo
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As a starter, we've shown a few of the many proved
applications of the Fenwal Continuous Fire and Over-
Heat Detector. But you know your particular require-
ments best. So we'll deseribe this advanced protection
system . . . and you fill in the blanks below!

The simple, lightweight sensing tubing strings like
a clothesline . . . slips easily into the tightest spots on
a plane or missile. Ties into a light, no-moving-parts
control unit. And it’s a discrete, non-averaging system

. every ineh a troubleshoofer!

Separate lengths of tubing, each responsive fo a
different temperature, can operate independently in
one control loop: in an engine nacelle, near a bleed air
duet, in a wheel well, in a “‘solid pack” ecargo compart-
ment, or wherever temperature hazards exist. And s
low 1mpedance protecis against “‘morsiure alarms"!

Get complefe coverage with today’s posilive airborne
fire and over-heat protection. Talk your requirements
over with a Fenwal Sales Engineer. Write Fenwal
Incorporated, 128 Pleasant Street, Ashland, Mass.

Think of the

Possibilities!
Where could you use the

versatile Fenwal Continuous Fire and Quver-Heat Detector?

Rugged “static” sensing tubing and magnetic amplifier of
Fenwal Continuous Fire and Over-Heat Detector provide frue
multi-point protection.
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Hot Gas
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Detection

Cargo
Compartment

CONTROLS TEMPERATURE ... PRECISELY

C-133A Specifications

Maximum takeoff weight. . 282,000 lb,

Design weight . . S 275,000 1b.
Design zero fuel t" () 1:||||!

load factor) .......... 215,000 1b.
Maximum landiog  weight

(40 e iiesian .731,I3U[l b,
Normal landing weight I{

R e 245,000 1b.
Operating weight . ....... 120,000 Ib,
Maximum payload® ...... 117.800 Ib.
Wingspan .....c000... 179 . 8 m.
Length . ..cvvmmmnmn . 157 ft. 6 in.
REOE o aces v ey . 48 f. 3 in.
otmbilier Span ..o nvninnae 60 ft,
Cargo compartment:

Lempth: - oosnnnnans 7 i 4 in.

BIRIEIE i v ari e s vaea s 12 ft.

Width ...... S R, B 12 ft.

Volume ........... 13,028 cu. ft.
Cargo ramp length . .. .. . 15 £ 9 in.

Rear ramp door. .. 12 ft. 6in. by 12 ft,
Side cargo door. .8 ft. 10 ia. by 8 ft. 4 in.
Engines: Four Pratt & Whitney T34-P-
TW/IWA turbines of 6,500 eshp. each.
Propellers: Curtiss-Wright electric, three
bladed, 158-ft. diameter, full feathering.

‘(Note—Operating  weight must  be
lowered 2,800 1bh. in order to CATTY
117,800 Ih.)

have 600 hr. overhaul intervals, which
are expected to increase to 1,500 hr,
the time for which the prototype was
previously  validated. (Initial engine
problem area at Dover concerned 22
engines overhauled at San Antomio Air
Matenel Area, of which 11 failed at an
average of 35 hr. Thrust bearing
tailures, cracked accessory cases and ex-
cessive oil consumption were involved.)
® Icing restrictions. The C-133 has been
restricted from areas forecasting moder-
ate 1cing which are expected “to exist
for periods in excess of one hour cruise
conditions. Reason: engine fluctuations
when propulsion system is subjected to
icing. Occasional freezing of the fuel
control system was attributed to freez-
ng water entrapped within  burner
pressure-sensing  bellows.

® Spares and support. En route support
and spares problem gradually is being
alleviated, but it 1s stll in the “nui-
sance” stage and a delav cause. Parts
are being LIIII]]'MIIIL{I Spare propellers
and L[}mpmlunh constitute a sore spot,
particularly because of difficulties with
EOVETNOTS, drlflmg from switch settings,
o leaks and shorting of cannon plugs
Propeller inspection Tevel is 1,200 hr.;
in early test program was validated at
1,100 hr.

* Auxiliary gas turbine units. Units pro-
vide hvdraulic and electrical power,
provide pressurization and air condi-
tioning. Time between overhaul is 300
hr. for the 85-2 model, 400 hr. for the
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| (initial, zero faps) . . .

55-3, expected to increase to 1,000 hr.
The umt initially was subject to fre-
quent and premature failure,

Current procurement program  for
the C-133 covers 50 aircraft, with the
present contract running through 1959.
[ncluded are 15 C-133Bs, the hrst of
which will go mto test this December.
Dover AFB i1s programed to receive all
of these B models.

Dover now has 12 C-1355 “assigned”
(others having been returned to Doug-
las at Long Beach for m: ajor modifica-
tion),

Aircraft utilization runs about 15%
for training, 35% for scheduled opera-
tions (cargo only) and 50% for special
MIss10ns l:nm‘a!]u, missile components
and support equipment, the former
termed “Go-Way Operation™)

Cargo Operations

Cargo operations usually are sched-
uled two or three months m advance.
Special missions embrace a diversity of
routes,

Channeled cargo 15 handled In
MATS at a ton-mile rate, all tunded.
Special missions are charged at an
hourly rate.

By comparison, the smaller Douglas
L l_-i Globemaster, of which Dover
has 74, has a utilization breakdown of
O0% scheduled cargo, 15% traiming
and 25% special missions. Both the
C-155 and C-124 flv 65% of their total
missions over water. On special mis-
sions, the C-133 flies 75% over water,
215% domestic.

The Cargomaster 1s programed to fly
about 5 hr. per day, approximately

l C-133A Performance

(at 275,000 Ib. unless otherwise

specified)
Service ceiling ....... R L 2 |
I Emergency ceiling (MRP on
three engines) .......... 11,100 ft.
Optimum altitede ........ 15,000 ft.
Minimum control speed . ..... 105 kt.
Minimum with two engines out, |
| ol e e 136 kt.

Maximum speed (20,000

ft., 220,000 1b.) ...... 288 kt. TAS
Normal operating speed. . 260 kt. TAS
Never exceed speed (be-

low 15.000 ft)....... 274 kt. IAS
Critical held length. .. ... .. . 5,400 £
Takeoff field length . ....... 4,500 ft,
Landing ground voll . ... .... 2,510 ft.
Rate of climb (initial, zero

L R . L100 fpm.

'l'hrt:r:--:ngit]u rate of climb
440 fpm.

Fuel capacity .........., 117,728 1h.
Range, maximum gross,
full tanks, 47,000 Ib.
cargo (no reserves). .

3,975 naut. mi.

your avionic

TESTING
PROBLEMS

SOLVED!

r ’
Radome Boresight Error

The CTl Rodome Boresight-Error Measuring System

sotisfies MIL-R-7705A[ASG), including type I

radomes. Boresight error is automatically recorded

directly in millirodians with an eccuracy of £0.1

| milliradian, Percent transmission and antenno

patterns with or withayut the rodome are also
plotted. Availeble from 5 throvgh K, bonds and
infrared. Model 150C for monopulse and conical
scan, Model 150B for bombing-type and other
shoped-beam rodars.

Flight and Altitude Simulation

Three-Axis Flight Simulator reproduces roll, pitch,
ond yaow positions, velocities, and accelerotions
for occurate analysis of flight control systems
and inertial guidance plotforms in the laboratory.,
Dynomic Altitude Simulator [not shown] produces
0-to-10-cps altitude fluctuations through range

of =700 feet at levels up to 80,000 feet.

Quality Control and Ground Support

Only avtomatic testing can assure the reliobility
of electronic equipment where time, manpower,
or accuracy is crificol. Used for pre-flight, main-
tenonce, and production tests, CTI devices locale
faults and incipient failures in seconds. Madel
180 Tape-Progrommed Supertester for circuits ond
systems; Model 165 Cable Tester for wiring hor-
nesses; cuitom equipment to your requirements.

Write for Full information

Engineers: Coreer opportunities are available at CTI

CALIFORNIA
TECHNICAL

INDUSTRIES

DIVISION OF TEXTAON INC
BELMONT 7, CALIFORNIA

Foremost in Avtomatic Testing
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Marine HRS Modified for Spraying

Sikorsky HRS helicopter has been modified at Cherry Point, N. C., Marine Corps Air
Station for insect spray uses. Aircraft carries two 55-gal. tanks of insecticide ducted to
spray booms on each side. Modified HRS was test lown at Cherry Point and will undergo
service evaluation tests at Patuxent River, Md. Modification was made under a program
of the Bureau of Aeronautics and Bureau of Medicine and Survey.

twice the flying now done. The C-124,
by comparison, utilizes about 5 hr. per
dav, and is ]}Iﬂgfllﬂﬂ_d for 5 hr.

Monthly C-133 utilization is high-

lighted in the following EASTAF oper-
ations data for Dover AFB tlurmg
March of this vear:

* Total time. Flving hours numbered
699, of which 346 were for training,
511 for transport, 32 for test hops,
ctc.

® Engine changes. Total was 15, of
which 12 were for failure and three for
high time. Tngim life at time of
change; aver rage, 258 hr.; failure at,
186 hr.; high Time at, 346 hr.

e Maintenance. Manhours totaled 61.-
372; in direct labor was 36,200 hr.
Dircct manhours/flving  hour  were
51.8. Maintenance inspections were as
follows: Preflight, 49 imptctir}m 7
1+ hr./inspect.,, 43 manhours inspect.
Postflight, 12 inspections @ 29 hr./in-
spect., 155 manhours/inspect, Periodic,
five inspections @ 215 hr./inspect.,
1,575 manhours/inspect,

!P;nlnad Average during the month
was 56,200 1b. (25.1 tons).

® Loading. Manhours per aircraft aver-
aged 24.6. :’U'Cr;ig{: time to load one
atreraft was 3.9 hr, Manhours expended
per ton loaded average 1.0, Emnplr{.d
with 1.4 for a C- I"~| Bv comparison,
the average C-124 pavload in March
was 30,500 Th., 20.9 manhours were ex-
pended per aircraft loaded and average
loading time was 2.6 hr. In the tme
that onc C-133 was loaded, 1.42 C-1245
could have been loaded, but 13,000
fewer pmmch would have been loaded
on the C-124s. Direct operating cost for

the C-133 averaged about 7¢ per ton

mile. This hgure is for actual pavload
flight, and does not involve tr; uning and
FLHll!tg Hlf—fht hours,

e Cost per hour. Dover's cost per fly-
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ing hour bv type aircraft, based on
actual operations for the first three
quarters of Fiscal 19359, were $258.52
for the C-124C and $487.18 for the
C-133A. For March, the cost was
$299.66 for the C-124C and $489.18
for the C-133

The Globemaster's jump over the
hirst three quarters was due primarily
to increases in depot maintenance of

e
]

o
2

3
TN/

1N

arrcraft and engines. The saine holds
true for the Cargomaster, though the
main factors were matericl expense and
depot maintenance of engines.

Overseas Routing

C-133s out of Dover are normally
routed to Europe via Lajes, Azores,
2,275 naut. mi. from the Delaware
base, or via Harmon, Newfoundland.
064 naunt. mi. from Dover. Aircraft
operate to two main areas; Chatean-
roux, Irance. and Mildenhall, England.

The distance from Lajes to Chatean-
roux i1s 1,352 naut. mi.; from Lajes to
Mildenhall is 1,445 naut. mi. From
Harmon, the distances are 2,472 naut.
mi. and 2,289 naut. mi., respectively.
Distance direct, Dover to Chatmurmw
15 3,420 naut. mi.;: to Mildenhall direct
15 3,410 naut. ma.

Pacific routing out of Travis AFB,
with figures in nautical miles, covers
Travis to Hickam, 2,142: Hickam to
Wake, 2,070: Wake to Tachikawa (via
Marcus Island), 1,775; Tachikawa to
Midwav, 2,300; Midway to Travis,
2,875; Midway to Hickham, 1,100.

Base Capability

Cargo moved through Dover, in-
bound and outhound, runs between 10-
14 million 1b. a month. The base has
the capability of handling and process-
ing 20 million lb. without moving into

e

Bell HUL-2 Features Turboshaft Engine

Bell HUL-2 turbine-powered helicopter model is cut away to show positioning of the Alli-
son YT63-A-3 turboshaft engine which ]]II‘Il‘lll{:Ei 250 shp. Navy has ordered two aircraft
for evaluation (AW July 6, p. 33); !mluuphr is an advanced version of Bell's HUL-1 and
company says it will have increased hov eTing Ll:lhuﬂ (in excess of 15,000 ft.), higher pav-
load and faster speed.  Climb rate will be up to 1300 fpm.; maximum speed will be
more than 110 mph., and aircraft will carry 1,000 Ib. payload in addition to the pilot for
a range of more than 200 mi. Engine drives a metal rotor.

T



CONMMUNICATIONS...

Radio Set AN/ARC-57 . . . designed and de-
veloped by The Magnavox Company, in
conjunciion with the Air Force, i1s an essen-
tial UHF communications system, providing

the utmost in performance and reliability for
the CONVAIR B-58.

It clearly demonstrates The Magnavox Com-
pany’'s ability to produce and work as a prime
contractor on a complex weapons system.

MAGNAVOX capabilities are in The Fields Of Air-
borne Radar, ASW, Communications, Navigalion

Equipments, Fusing and Dale Handling . . . your PRODUCTS
THAT SPEAK FOR

inquiries are inviled.
THEMSELVES

Magnawvox

MAKES THE B-58 TALK!

A ;4- MISSILES

THE MAGNAVOX CO. » DEPT.103 « Governmenl and I'ndusgirial Divicion « FORT WAYNE, IND.

COMMUNICATIONS DATA HANDLING

78

wartime capacity, Current storage facili-
ties can backlog 1.5 million 1b. of cargo
without crowding. About 250,000-
260,000 Ib. cargo “is overscas-outbound
per dav; about one-half this amount is
mbound daily.

Cargo Handling

C-133 cargo is loaded on pallets in
the terminal, which 1s 200 ft. wide, 485
ft. long, and has a 15-ft. wide covered
loading dock. Eight ramps provide ac-
cess to 95,634 sq. ft. of gross arca,
which 15 reduced to usable net of 95,-
349 sq. ft. by four fire doors and 48
posts, Cargo is moved from a pler
equipped with roller convevors to the
aircraft. Pallets also are placed on flat-
bed tratlers equipped with roller con-
vevors and driven to the aircraft.

The prototvpe Douglas system, de-
veloped at Dover for the C-133 and
undergoing a six-month test, embraces
7 ft. x 10 ft. rigid pallets to which

cargo is restrained by means of nvlen
hl’!‘.!l'ﬁ forming a cage. Pallets are moved
to the aircraft on lightweight roller con-
vevors restrained to the aircraft foor.
Side guide tails, running the entire
]Lngﬂa of the cabin floor, guide the
pallet and provide a means of rapid
restraint.

Guide rails are restrained to the
floor with integral tiedown rings and
incorporate pins which engage the pal-
lets and provide restraint 1 all direc-
tions. Loaded pallets not exceeding 90
in. total height mav be loaded by the
straight and level method. By backing
a convevor-equipped flathed trailer to
the horizontal ramp, pallets can be
pushed manually into the aircraft.

The C-133 ramp is restricted to
10,000 Ib. lifted and 10,000 1b. stowed.

The Titan missile” is presently loaded
in two stages. Redstone, by com-
parison, comes i three enclosed trail-
ers. For the former, an electrically-

B-52G Bomb Bay Made of Forgings
Boeing Airplane Co. technician inspects forward landing gear bulkhead in bomb bay

section of B-52G jet bomber; Bay dimensions are 12 x 14 ft. and unit is made almost
entirely of forgings. Top assembly (W-shape) is manufactured by H & B Machine Co.
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the

LIGHT
AND
ACCURATE

ACCELEROMETER

. only three ounces in weight,
this rugged unit has 0.59, linearity
to half range, 29 to full range,

CONSTANT-
DAMPED

. requiring NO HEATERS,
with compensated damping
0.5 = 0.1 from

—45°F to +230°F,

the

AP-S1 SPRING-
RESTRAINED
PENDULOUS

ACCELEROMETER

. » . input ranges, full scale,
+2.5 to 1000 G’s. Full scale
output 7v at 400 cps excitation.
Resolution 0.019; of full scale.

ENVIRONMENTALLY
QUALIFIED

the

lightness you need and the accuracy
you've been seeking . . . in the AP-S1

ACCELEROMETER

For full information, write AMERICAN-
STANDARD', MILITARY PRoODUCTS DIVISION
100 Morse Street, Norwood, Mass,

“Asrnican-Standard and Standard B are rrademarks of

American Radiator & Seandard Sanitary Corporation.

._;_; Anmmmastandard
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operated portable winch is utilized. The ME’:ChEHiCﬂl, Cheminali Aerﬂnauti_cﬂl Engineers!
winch can be plugged into aircraft out- -

lets or tied in to an external power umt y

of 200 v. The winch holds 205 ft. of '
‘w-m.~dia. steel cable, capable of mov-
mg an object requiring a 15,000-1b.
pull at the rate of 6 fpm.

Cable from the winch, hooked in the
front sechion of the aircraft, 1s run out
to Titan, which sits on its transtainer
(trailer), and is broken into two stages.
Stage two, weighing more than 10,000
Ib., 1s shorter than stage one, and is
pulled into the Cargomaster hrst. Stage
one, also weighing over 10,000 Ib., takes
up most of the mircraft and usually

entails lowering the front end of the
transtainer mld raising the back end
during the loading r.]i]L'Flltjﬂll.

Clearance area on stage one is criti-
cal, as a servo motor |1|11gmc- from the

cabin top allows only 2 in. clearance
from the top of the missile, which can
be decommissioned with but  one
scratch. Personnel are stationed at
critical areas as the missile is pulled
aboard. Should the missile come within
one inch of any part of the aircraft, a
sharp blow on a police whistle is given
as a signal to halt the winch.

T'wo Martin Co. personnel will service

the Titan during the entire flight, via consulting thet will have
four nitrogen bottles of 1,500 psi. each, B pemendous impaEt ot the Futuira
keeping it under pressure to prevent | operations and policies of its clients
contamination inside the tank, which in industry and government
could cause its collapse, & '

Efhciency and thoroughness of well-
coordinated MATS crews was evident

=
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What does the dynamic

decade ahead hold in
store for you?

Arthur D. Little, Inc., founded
in 1886, is currently conducting
projects in research, engineering,
and research-based management

In essence, ADL’s total area of activity
15 tomorrow’s technology.

to Aviarion WEeexk pilot-editor who Typical is our position as a leader in Cryogenics,
Hew eastbound to Mildenhall, via Lajes, a field that is as vital to tomorrow’s industrial processes
with EASTAF C-133 and return from as it 1s to developments in national defense.

Chateauroux to Dover, also via Lajes,

with WESTAF Cargomaster. Positions are open in the following areas:

Thermodynamics, Fluid Mechanics, Heat Transfer . . .
Flight to England Heat and mass transfer, transient and steady state conditions
for compressible and incompressible flow, two-phase flow,
and other analytical design and development programs
pertaining to gas liquefaction eycles and ervogenic systems.

The flight to England constituted a
"Go-Way Mission,” and also an up-
grading to aircraft commander for Capt.

This is a glass cockpit panel for the Convair F-106 jet fighter. Richard Brooks., who was ]1..5._;””_'| checked r’jl‘fjﬁﬂ'f! Mechanics and Stress .‘ll’ll’l{"l-'."';iﬁ . + . Studies of

by 1607th Air Transport Group chief stresses caused by thermal, dead weight, blast shock, and

E‘nl:r[ Maj. Henry Bierbaum. Other other dynamie loads on complex piping configurations

Need glass that's stronger than some metals? Lighter than aluminum? ﬁ;:k“n; Lt:}i?:mﬁ :.:,fhlztﬂnﬁx : T!: 11[:3,”{1 :L, : ; : - H}?Etefn mm.p.lﬂ.ﬂ o

Sensitive (or insensitive) to light, heat or electricity? Corrosion resistant, Cant.  Diogal  Tellmer. tavts Systems Engineering . . . Design of special facilities for
apt. Donal Zellmer, navigator L. servicing ballistic missiles, such as those fi :

: s . o " o) _ S - ' se for storage and
nonabsorbent, or low in contraction or expansion? These are among the Warren Packard, engineer techmicians, transfer of eryogenic liquids and the associated high-pressure
many glass characteristics L-O-F has provided for aircraft design and safety :II"LI " lldhtﬁr ¥ ﬁulr]g.u;; “]tﬁf:"l :'ﬂn -.}rm{ I i’{““ gases. Responsibilities also include surveillance of field
requirements. I :--’:.:E:m h‘: :I| L}}’,‘fq{{ LE‘;‘;::; é-}**'”- erection and evaluation testing of the system.

2 o AS5TET wWas S/agl. I'rancis Lave. A : ) 7 :
And as one of the world’s major producers of glass, we can supply you Takeolt ‘tram. Dbver: iolo & eross: Qualifications: Degree in engineering, plus at least 3 years’

with ‘““grid photo-tested’ top-quality glass at reasonable prices. wind of 12 kt., outside air temperature pertinent experience. All applicants must be U. S, citizens,

) A : _ _ 28C. was made at eross weight of 274.. available to travel and, in some cases, willing to accept
Aircraft Division, Dept. 7329, Libbey'Owens'Ford Glass Company, 056 T tﬂm ﬂj[“_ﬂﬁfﬂ:!:‘51}.;,.]]:]:;-’:L. o assignment away from ADL’s Cambridge, Mass., laboratories.

608 Madison Avenue, Toledo 3, Ohio, a roll of 6,200 ft. Initial rate of climb Please phone for appointment (UNiversity 4-5770,
was 200 [:Il'l'l'l- until the airplane cleaned Ext. 820) or send resume to CHARLES C. ScHOCK . . .
up and speed built up to 180 kt. The
rate then increased to 1,200 fpm.

Fhight to Azores was made via step-
LIBBEYOWENS - FORD ” G N ijﬂ.r G {'“I]'I}:E.J ]lw:]il L;:;:n ‘I:I:[l'l-:lt;]:f Lh;'E I’rr;?['!ljr: | grthur ﬂ Ittlv Jnt
P B . neals Vase m - L 11272 | - »

control which held the C-133 in hold-

ing pattern at 4,000 ft. for 12 min, Re- 20/330 Acorn Park
B08 MADISON AVENUE, TOLEDO 3, OHIO sult, about 3 hr. after takeoff, at 17.000 Cambridge 40, Massachusetts
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Model Shows New Kamov Helicopter Configuration

Soviets are constructing a new Kamov helicopter as a follow-on to the Ka-15 and Ka-18
developments, This model was displayed on an aft landing platforms of a model of the
nuclear-powered icebreaker Lenin at the Soviet Exhibition of Science, Technology and
Culture in New York (AW July 13, p. 117).

fl., was average fuel consumption of T/Sgt. Darrell Johnson, T/5gt. Joseph
10,000 1b./hr. Chini, and loadmasters S/Sgt. Henry
The aircraft, No. 56-2008, landed at  Turnsk and A/1C Carl Depp.

Lajes 8§ hr. 40 min. after takeoff, with From Chateauroux, grossing 248,322
15.000 1b. fuel left on board. There 1b., outside air temperature 30C, ficld
were no delavs en route to Mildenhall  elevation 532 ft., awrplane was airborne
and no trouble areas. C-133 flight after a run of but 4,200 ft. Imtial
characteristics and controllability are
good. The aircraft has no boost system,
only flying tabs. Cruise was held to 260
kt. true airspeed. The flight was entirely
by hand: Eclipse-Pioneer PB-20 auto-
pilot is still in test status.

Return Flight

Return was made via C-133 “Spirit
of Santa Monica Schools,” No. 54-140,
which had been on display at the Paris
air show (AW June 29, p. 20), and
which was extremely impressive during
its low-level fly-by, grossing 170,000 Ib.

This WESTAF airplane, out of
Travis AFB, at the request of air show
officials made two of its passes with
engines cut; first the two starboard, then
the two port, Impressive, also, was the
high-speed pass and climbout imitiated
following takeoff and last low-level run
across the field, with two propellers
feathered on onc side.

The WESTAF crew, hand-picked for
the Paris show, was commanded by Maj.
Robert Tourte, assistant operations
officer for Travis' 84th ATS. The crew
included flight examiner (a/c) Capt,
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chimb, clean, was at 1,500 fpm. At
17,000 ft. the C-133 was ascending at
500 fpm., and leveled off at 18,000 ft,
Cabin altitude was 1,500 ft., with 6.55
cabin differential pressurce.

I'rom Lajes, grossing 274,000 lb., out-
side air temperature at field elevation
of 150 ft. being 25C, climb to mitial
cruise altitude of 14,000 ft. was made
m 20 min,

Big as the C-133 cockpit is, the de-
sign might have embraced the engineer
sitting parallel with pilot and copilot,
rather than facing his panel aft of the
copilot's seat. Reason: the engineer
has no clock, outside air temperature
gage or airspeed indicator for his cal-
culations; neither has he engine instru-
ments or access to engine controls. He
must check other panels to maintain
his flight log.

The bottom row of engine instru-
ments, on the main pilots’ panel, the
oil temperature and oil pressure gages,
are partially obscured by the hump of
the center pedestal, and can’t be read
properly by either pilot or engineer at
their respective stations.  Readings
necessitate one of the three bending
low over the pedestal.

The new C-133 flight deck is roomy;
the adjoining “lounge” is comfortable
and relatively quiet, with two airline-
type seats and a four-place couch that
breaks out into a bunk, Pullman-styie.
Coffee buffet and heater provide hot
“TV-dinner” type meals, a far cry from
the “box lunch™ days.

Escape Capsule Designed for Mach 2-3 Aircraft

Robert McMurry, first pilots Maj.  Aircraft escape capsule was designed by Republic Aviation Corp. for escape from Mach 23
[ames Mvers and Lt. Warren Saline,  aircraft, and from manned satellites. Two rockets separate the capsule from the vehicle
sccond pilot Lt. Sidney Cutter, naviga- and a parachute facilitates recovery. The capsule may also be :ld:lptt‘:l to low-altitude and
tor Lt. Charles Greenlev, engineer tech-  low-speed escape as on takeoffs, Republic savs. Sequence of operation, shown from left
wic : | e - r . " : ' ’ ; o
nicians M/Sgt. Kenneth W hitaker, to right, takes less than two seconds.
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Chne of o series OF odvertisements depicting histaric incidents in military communicatigns thraugh the oges.

GLOBAL COMMUNICATIONS —1815 1% Barsle of New Orleans

ont Jarmary 8, 1815 was fought 15 days after the end of the War of 1812, The Treaty of Ghent terminating
the war between the U. 5. and Britasn bad been signed in Eurape on Decernber 24, 1814, Yet before the news reached Amterica,
General Andrew Jackson with bis morley forces of froneser militiamen, gulf pirates and a few regulars, out-numbered two to ene,
foughe and won the memorable victory over Sir Edward Pakenbam's crack line regiments—uveterans fresh fram victory over Napeleon,

Thir war war but a facet of the .",..-r_grr Efﬂﬁfxf fornent srerredd i 4':1_]-' the amnbirions af J""lur.rJ'Pﬂl.lrfﬂJ'I arid the French Kevolurion.

The Batimann Archive

Now, the United States is leading the free nations in building a bulwark of defense to maintain
world peace in the face of today’s aggressive ambitions. In this age of global commitments our
defense network requires instantancous Electronic Communications. Within seconds, policy
makers and commanders must have knowledge of events, must receive and give orders. Two-
way command and data-link communication, instantly available, is essential for world-wide
action in time of crisis.

ECI 1s proud to be supplying major communications equipment to our armed forces...in
surface, air-borne and space applications. Systems such as the air-borne communication and data
units linking the latest USAF all-weather Century Series Interceptors into the Continental
Defense network are ECI products.

LECTRONIC
OMMUNICATIONS

LINC. St. Petersburg, Florida

ralists in o o ic communications, couvnlarmeasures, a election sysfems
Specialists in advanced electronic commu tions, f . and detect y 5

Regional Offices: Washington, D. C., North Hollywood, Calif., Paramus, N. J., Dayton, Ohio, Dallas, Texas

OPENINGS AVAILABLE for enginetrs and scienbsis in advanced communications fechnigues. Contacl Dmector of Industrial Relations, Electromic Communications, Inc., 51, Petersburg, Florida
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This is our R. L. Lillestrand, Project Engineer. Here he ex-
amines a model of his Stellar Aberrascope, a multiple star
tracking device which is expected to provide the measure-
ment of space vehicle velocities to acouracies of the order of

General Mills is working today to help guide vehicles in outer space tomn

Development of a space vehicle guidance sys-
tem which may one day be a factor in sending
manned U.S. space stations into orbit around
the earth is just one problem being attacked
at the Mechanical Division of General Mills.
In research, engineering and manufacturing,
we are finding scolutions to many problems
that have application in the space age.

Our research activities cover broad areas in
physics, chemistry, mechanics, electronics

100 feet per second. The Aberrascope is designed so that
precise alignment of the star trackers is not necessary. His
investigations could have a bearing on self-contained
Ruidance systems used in future space vehicles.

and mathematics. Some of the studies repre-
sentative of these activities are: ions in
vacuum, deuterium sputtering, dust erosion,
magnetic materials, stress measurements,
surface friction and phenomena, trajectory
data and infrared surveillance,

In our engineering department, current proj-
ects include: airborne early warning systems,
micro wave radar test equipment, antennas
and pedestals, infrared and optics, inertial

assembling a space station ... illustration from a book written for General Mills by Willy Ley.

guldance and navigation, digital computers.

Our entire manufacturing department is
geared to produce systems, sub-systems and
assemblies to the most stringent military
requirements. Our people have a wealth of

MECHANICAL DIVISION MT“S

1620 Central Avenue, Minneapolis 13, Minnesota

Qo
5

i
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I'TOW

experience in complex military projects.

We will be happy to discuss with you the
many ways in which our research, engineer-
ing and manufacturing capabilities can serve
vou. Write for more information.

General

To wider worlds—through Infensive Research « Creative Engineering « Precision Manufacturing



PRECISE
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5= WeSTERN DESIGN Timing rovide flexible,
~ highspeed, multi-cire AT

| it programmed switching for
eritical applications such as automatic checkout,
flight control, rocket firing, propulsion systems, and
gatellite programming.

WESTERN DESIGN has more than a decade of success-
ful experience in the design and manufacture of
timing devices, intervalometers, and programmers.
This equipment — either rotary or solid state — with
AC or DC drives (current and pulse length to specifi-
cations ), can be engineered to your exact application.

TYPICAL WESTERN DESIGN TIMING DEVICES NOW IN USE:

MISSILE CHECKOUT TIMERS —The
only 10-channel timing devices
ever produced to meet military
specifications. Contact bounce
less than 60 microseconds.

ROCKET INTERVALOMETER—Firing
device switches 15 ampere high
speed pulses to multiple rocket
and auxiliary control circuits.
High vibration & life capabilities.

T | w o
=1 BStEI‘II BESIgII
DIVISION OF L. S. INDUSTRIES, INC.

WESTERN DESIGN OFFERS PROVED PERFORMANCE AND RELIABILITY in the engineering
and production of complete instrumentation systems, support equipment, electro-mechan-
ical and rotary devices, flyaway cargo hoists, training systems, simulators, teaching
machines and materials, ASW systems and components, hydraulic fluid systems, landing
gear, and heavy ground and shipboard handling equipmant.

Wo- 3450 SANTA BARBARA AND MONTEBELLO, CALIFORNIA # Santa Barbara Airport = Goleta, Calif. « WQodland 7-4571

Kuznetsovy Turbojet Engine Powers Yak-25

Cutaway model of the Kuznetsov axial flow turbojet that powers the Yak-25 (Flashlight) all-weather fighter is displayed in the Air
Museum in Moscow. This turbojet is rated at 8,000 Ib. static thrust without afterburner and about 12,000 1b. thrust with afterburner.

Note simplified design that smacks strongly of the German Jumo axial flow developments. Engine has a six stage compressor (shown
above), cannular combustion chamber and a two-stage turbine., Short, simple afterburner is shown below. Yak-25 is powered by two of

these engines mounted under the wings.
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Knowmanship—the professional partner for prime contractors

There are associate contractors—and
then there are associate contractors.
What a difference it makes in the
over-all success of the ‘“‘prime’s”
project when an assoclate has the
necessary experience and capabilities
to fit into the “team"” picture
smoothlv—and to ecarry out his
responsibilities efficiently.
KNOWMANSHIP 18 our word for
describing Eclipse-Pioneer's unique
qualifications in these areas, KNOW-
MANSHIP stands for the eritical com-
bination of technical knowledge,
experienced management and special-

FECLIPSE-PIONEER

ized craftsmanship that we offer
prime contractors.

Consider the supporting facts:

. « » Over forty years’ experience in
developing and manufacturing high-
precision, airborne sub-systems and
components . . . management experi-
ence under the Weapons System con-
cept dating back to the very first
such contract awarded and including
association with such “primes” as
Convair (for the Air Foree), Martin

(for the Army), and Douglas (for
the Navy).

Backing up this proved experience
and management ability are the
physical resources needed ‘'to get the
job done"”. These include over 9,500
skilled people and more than 1.1
million square feet of plant area.

In short, we offer you professtonal
parfner KNOWMANSHIP in advanced
aireraft and missile sub-system devel-

opment and production. Our repre-
sentatives are at your call wherever
and whenever you have a project to
discuss.

694 of E-P's procurement dollars
go to small busingss,

~Gendi”

AVIATION CORPORATION

TETERBORO, N. 1.
DIVISION of

AUTOMATIC FLIGHT CONTROL & CENTRAL AIR DATA SYSTEMS & SPECIALIZED INSTRUMENTATION  NAVIGATION COMPUTERS AND DIRECTORS
STABLE PLATFORMS & INERTIAL GUIDANCE ® RADAR ANTENNA STABILIZATION AND TRACKING SYSTEMS e GROUND SUPPORT EQUIFMENT
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TUNNEL project engineer J. A. Kyser adjusts a mode] about to be tested at 13,000 mph. in test section of the Chance Vought Aircraft
hypersonic unit. At right is a photo of the blunt shape during a test at Mach 13. Luminous air rushing past the model produced its own
picture when camera shutter was left open. Circular rings behind model are reflections on window on opposite side of the 12-in. tunnel.
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SQUARE arc chamber (left) is heart of the Mach 20-capability wind tunnel. Capacitors behind technicians store up more than 1 million
Il:w._nf clectricity for release into chamber of compressed air inside the chamber. Tests last only 40/1,000th sec. At right, a 10-in. ramjet
engine provides a 3,400 deg. flame to test ceramic and metal nose cones; hoses below engine supply water for cooling.

Wind Tunnel Capable of Mach 20 Testing

Dallas—Chance Vought Aircraft has
extended its wind tunnel test capabili-
ties into the Mach 20 area by adding
a new hypersonic tunnel to its subsonic,
transonic and supersonic tunnel com-
plex.

Hypersonic tunnel now in operation
supplements an older subsonic tunnel
and the new trisonic tunnel opened
late last year (AW Dec. 29, p. 57)
which can handle velocities up to Mach

> Company also has a ramjet facility
for testing space vehicle nose cones.

Compressed Air

In the hypersonic tunnel, 20 cu. in.
of air are compressed in an arc cham-
ber at pressures ranging from 500 to
2,000 psi,, then one million kilowatts

AVIATION WEEK, August 24, 1959

of electricity are released in the cham-
ber, and temperature goes to 15,000F
and pressure to 30,000 psi. A quarter-
inch nylon disk is ruptured, and the
pressure wave and compressed air rush
through an eight-foot-long nozzle into
the evacuated 1Z2-in. test section and
on down an 18 ft. tube.

High Mach number flow around the
model "in the test section lasts only
0.040 sec., but 1t .can be recorded with
a press-type camera, using a short time
exposure. Polaroid and cut-ilm cameras
mounted on oscilloscopes give pictures
of traces on cathode ray tube displays
for further test data.

In its test facility for nose cones,
Chance Vought uses a 10-in. ramjet en-
gine to produce 3,500F heat and simu-

late re-entry effects, Metal or ceramic
nose cones are mounted on a water-
cooled sting and can be moved as close
as three inches from the ramijet engine
exhaust tube.

Ramjet burns oxvgen and JP-4, and
a water jacket 1s used to cool the en-
gine during tests which can run as long
as two hours.

Control Room

Test objects can be moved toward
and away from the ramjet exhaust to
vary temperature, and angles of attack,
and vaw can be varied. Operators mon-
itor the test from a control room pro-
jected by shatterproof windows and
through a closed circuit television sys-
tem.
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AiResearch is now in quantity
production of an extremely reliable
engine bleed air fuel heater which pre-
vents icing in the B-52 engine fuel
system during flight. This unit utilizes
a minimum of hot compressor bleed
air automatically modulated to keep
fuel temperature above 32°F. Heating
the fuel in Hight overcomes the icing
problems resulting from the presence
of a limited quantity of water in the
airplane fuel system regardless of the

source of such water contamination.

Efficient design and development
capability made it possible for AiRe-
search to build an efficient lightweight
bleed air fuel heater system on an ex-
pedited schedule of seven month’s time
from initial order to production deliv-
ery. AiResearch has been the world’s
largest and most experienced manu-
facturer of aircraft heat transfer sys-
tems for 20 years. Qutstanding design
and production facilities, supported

SPECIFICATIONS

Fuel Side (MIL-F-5624A, ]P-4)
Fuel temp.in . . . —=45°F

Fuel temp.ont. . . +33°F
Fuel flow 10,500 lbs/hr

Air Side
Airtemp.in . . . . 480°F
Air flow . 90 Ibs/min
Control — Integral automatic

modulating thermostatic power
element type.

by extensive laboratory and test
equipment, enable AiResearch to
quantity-produce fuel heaters of any
configuration in minimum time while
maintaining rigid quality ‘controls.

In addition to the B-52 fuel heater,
AiResearch is also producing several
other types of plate and fin air-to-fuel
as well as shell dnd tube oil-to-fuel
heaters for both military and com-
mercial aircraft applications. Your
inquiries are invited,

CORPORATION

AiResearch Manufacturing Divisions

Los Angeles 45, California » Phoenixz, Arizona
Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS

Aerial Mappers Use Gravity Meters

New York—5Successful  gravity  con-
tour-mapping of Califormia’s  Iimperial
Vallev by means of airborme gravihy
meters promises increased mapping ac-
curacy for plotting mssile trajectories
and more effective means of mapping
anchartered areas of the carth. Aenal
mapping svstem, precise to 10 nalligals

(gr;:n'jh measurement umt) or better.

15 adequate for geodesic purposcs.

Mapping Project

The mapping project, accomplished
with a Boeing B-17, was undertaken
bv Fairchild Aertal Surveys, Inc., n
conjunction with LaCoste and Rom-
herg, a gravity meter company, and
Gravity Meter Exploration Co., a data
reduchion concem.

The B-17 fights amphfied the fnd-
ngs of a limited gravitv meter test
made in November, 1955, from an Aar

lF'orce Bocing KC-155 uncler SPONSOT-
ship of the Air Force Cambridge Re
wearch Center. Bedford, Mass.

Air Force interest i more precisc

geodesic information stems not only

from nterest in missile  trajectornes,
but also in pinpointing locations of
long range navigation facilities, Small
errors 1 the location of Loran stabions
arc magnified in fxing the location of
an aircraft or ship at long ranges. Cor-
rections in island positions have been
made by observations of satellites; how-
ever, this method s impractical for
mapping large areas.

Aerial Gravity

Acrial gravity contour mapping is
made possible by advances. not only n
mobile gravitv meters, but in naviga-
tion equipment, radar alhmeters, auto-
pilots and recording cquipment which

Dural Propeller Tested on Electra

Newly designed Hamilton Standard propeller, now undergoing flight tests on a Lockheed
Electra turboprop transport, features round tipped blades and solid dural construction.
Strain gages are attached to the blades to determine stress loads in all configurations. The
propellers, geared to Allison 501-D13 turbine engines, will be installed on 12 KLM Roval
Dutch Airlines Electras and on U. 8. Navy’s YP3V-1 anti-submarine warfare models.
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~Norristown

Teflon™ tubing is well known to be chemi-
cally inert, to resist abrasion, and fo stay
flexible at extreme {emperatures.
For mechanical, chemical, aeronautical and
electrical uses, extruded tubings of Teflon
and other plastics bearing the FLEXITE
trademark assure you dependable perform-
ance through precision manufacturing by
MARKEL—with whom excellence has been a
credo since 1922. Name your need; let
Markel send samples and dafa.

y / "0y Potil Trademark

MARKEL

SINCE 1922

L. FRANK MARKEL & SONS

Pennsylvania

?1
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~ Vertol selected to build new 2-3 ton transport helicopter

Vertol has been selected by the U.S. Army to develop a new 2-3 ton capacity heli-
copter, destined to write a new page in the mobility book of today’s fast striking forces.
This multi-turbine powered vehicle (Army designation the YHC-1B Chinook) is a
growth version of the company-developed Vertol 107 family prototype.

The all-weather, dav-night YHC-1B will he capable of performing such varied
missions as redeployment, reinforcement, attack and pursuit. In a logistical role, the
aircraft could transport missiles, nuclear warheads and general cargo, and evacuate
casualties. Its unobstructed 30-foot long payload compartment, with a straight-in
rear loading ramp that can be left partiallyor completely open or removed entirely to
transport extra-length cargo, speeds the entry and discharge of men and materiel . . .
and facilitates in-flight parachute or free-drop delivery for special missions.

The YHC-1B will not only be able to air-lift tactical units capable of completing

o — "I v ! assigned combat missions, but provide vitally needed mobility within the combat zone.
__ - : This mobility is requisite in the concept of limited conflicts and, in addition, provides

mma ) an important offensive and defensive weapon against nuclear attack. In a nuclear

_ \ situation, the YHC-1B could provide the means for the prompt concentration of

{#‘ troops for attack and their equally rapid dispersion to negate effective retaliation.

- All the proved advantages of tandem-rotor helicopters as pioneered by Vertol, will

be inherent in this newest Army air wvehicle. Large center of gravity range that
permits indiscriminate seating and regrouping in flight » Low rotor downwash veloe-
ity » Excellent towing characteristics « Rotors high on airframe to permit landing in
wooded ferrain + Excellent hdovering characteristics under varied conditions * Pilot
seats low in airframe for ease in judging clearances - Fasy maintenance.

Vertol's years of research in the VITOL-STOL field. personified in the YHC-1E,
assure our Pentomic army the mobility, speed, flexibility and freedom from terrain
that are among the nation’s most potent weapons in preventing aggression.

ﬁ IR — /\:1‘\, 53 f.::p_.-"'-—-_.r"'q .
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% Engineers: Join Vertol's advanced engineering teant
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MORTON, PENNSYLVANIA
SUBSIDIARIES: ALLIED RESEARCH ASSOCIATES, INC., BOSTON, MASSACHUSETTS, VERTOL AIRCRAFT CO. (Canada) LTD., ARNPRIOE, CNT.




The TA'PoT® is
the fundamental
component of these
B & H Instruments:
AUTOTEMP"™,
AUTOTAK™,
MILLI-V-METER"",
JETCAL Analyzer®,

TEMPCAL

TA'POT is the regirfersd rrode mork of
Howell Instrument Company
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In the instrument with the TAPE-SLIDEWIRE

... highest accuracy
CcoSlS no more

The basic accuracy of the Ta Pot® results from its designed built-in
correction for variations in wire diameter, structure or mechanical
arrangement. Calibration is simply represented by punched holes
in the tape (for gearing to an in-line counter) or by printed scale
markings on the tape. B & H Instruments incorporating the Ta'Pot
have a normal accuracy of 0.1 % and higher accuracy is available.

NO MANUAL TAPPING or PADDING is PERFORMED or NECESSARY.
LOW COST and HIGH ACCURACY ARE the SIMPLE and NATURAL
ATTRIBUTES of the DESIGN! IT CANNOT BE MADE LESS ACCURATE!

For particulars write or telephone (EDison 6-7243)

BaH INSTRUMENT Co.. INC.
3479 West Vickery Blvd., Fort Worth 7, Texas

Soles-Engineering OMces: ATLANTA, GA., COMPFTON, CALIF., DAYTOM, OHIO, VALLEY STREAM, L. 1., N.Y.,
WICHITA, KAN,, TORONTO, ONT, (George Kelk Lid.). MITCHAM, SURREY, EMGLAMD (Bryons Aeroquipment Lid.)

permits data reduction of the gravity
and flight records.

Measuring  gravity  varnation  while
airhorne 15 made difhcult h‘_n the instan-
tancous effects of the motion of the
aireraft. These forces are thousands of
times greater and indistinguishable
from local gravity variations. Thesc
instantaneous forces are halanced ot
by averaging the readings on the basis
of one-minute primarv averages, which
are averaged over 3 min. intervals.

Another problem in airhorne gravity
measurement is caused bv Eotvos Ef-
fects—changes in the earth’s normal
centrifugal force caused by motion,
These effects, greatest when the aireraft
is flying an ecast or west course, can
be as high as 1,200 milligals when
flving eastward at 200 mph.

At 200 mph. cast, a change of one

mile per hour in groundspeed will

cause a gravitational change of 6 milli-
gal. At 200 mph. north, a course
change of one degree would make an
cast or west component of 3.5 mph.,
which would introduce a gravity eftect
of 20 milligals.

The aircraft's altitude must also be
recorded preciselv, as a variance of
10 ft. will result in change in gravity
meter readings of one milligal.

The Imperial Vallevy was chosen for
the project because of its topography
snd the availability of accurate maps of
the region, The Fairchild B-17 carried
some 500 1b. of equipment, including
a LaCoste and Rombere mobile grav-
ity meter and recording equipment.
to accomplish the mapping project.

The aircraft was flown at an altitude
of 12,000 ft., an altitude more turbu-
lent than the 20.000 ft. flown bv the
KC-135. Nine firhts were made to
map the region, with the final one con-
sidered too turbulent for reliable re-
sults.

Course, speed and elevation were
established bv means of photoeraphic
and APR radar altimeter records. in
conjunction with maps of the area. In
addition to the radar altimeter, the
aircraft carried a hvpsometer, a pre-
cision instrument for measuring pres-
sure altitude bv determining the tem-
nerature of boiling toluene. The use
nf doppler navigation svstems will sim-
nlifv the task of maintaining precise
navigational tolerances.

Electra to Tour
South America

Lockheed Aircraft Corp. will send a
turboprop Electra on a 16,600 mi,, 23-
day sales trip through South America,
departing Burbank, Calif,, on Sept. 3.

Demonstrations will be given at Cara
cas, Rio de Janerro, Brasilia, Sao Paulo.
Porto Alegre, Lima, Bogota, Mexico
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Here is a man you should know

he'sa DELAVAN FUEL INJECTOR SPECIALIST

His name is Paul D. Burgess. He's a senior project engineer on Fuel Injector Develop-
ment, specializing in injection devices for thrust augmentation and primary fuel
injection, He's been with Delavan 5 vears, and has designed and developed fuel
injectors for use on some of the most advanced aireraft l.‘l'lli.!iﬂl!'.'!':. scheduled for 11rudu:_'-
tion in the near future. Men like Paul Burgess, concentrating their talents on fuel
injector development, have made Delavan the world's largest nozzle specialist, Theyv're
the main reasons leading turbo-jet, rocket and APU manufacturers rely on Delavan
for fuel injection problem solving.

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

DELAVAN
West Des Moines, lowa Hﬁ C%?W?

World's largest nozzle specialist
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rockets
and

missiles

Componentry capabilities of the
Kelsey-Hayes Company as & supplier of
precision propulsion assemblies, structural
parls and exolic high temperature
matenals for first and second peneration
rockets and missiles include—

Swivel nozzles, hydraulic control systems
and auxihiary power supply systems for
thrust vector control; weldments, rockel
and combustion chambers for liguid and
solid propellant propulsion systems;

inner cones, exhaust cones, rotating wheel
assemblies; vacuum induction melted
alloys o withstand corrosive and
extremely high temperature atmospheres;
advanced design, research and develop-
ment in gas dynamics, internal ballistics,
transient heat and thermal stress analysis.
Kelsey-Hayes Company,

General Offices: Detroif 32, Michigan

KELSEY-
HAYES
COMIEENNY

Automotive, Aviateon and Agniculiuzal Parls
Hand Tools for Industry and Home

I8 PLANTS: Fletror? ond Joerkenn, Mick |.|_|'|r||;
lf,.dllr _,-1 I'r._.I.i"lll'.l'_ |"'l:| ||'|J-|,|!.|"|'||:.|'||'.| |,'|:.:I _'I-_F.',Hl L il L

F'es LT fia RV I .l":.IIJJ'.Ill'"rri'r' r:||I 8 et New ”'..lrr_l"..r.i
and Utica, New Yorks Davenport, fowd;
Windpar, Clafira, Conada,

City, with a total of 34 demonstrition
flights scheduled.

Airlines invited to participate include
Loide, Real, Panair do Brasil, Cruzeiro,
Varig and Vasp (all of Braail); Fauncett
(Peru): Bramiff and Panagma (U. 5.);
Austral  (Argentina); LAN (Chile):
Avianca and RAS (Columbia); LAV
and Avensa (Venezuela); British West
Indian Airwavs (Trinidad), and Aero
naves (Mexico).

Lockheed Senior Vice President
Cyril Chappellet, B. W. Holloway,
T. F. Bergman and R. G. McDonald
will lead the group, while flight crew
will be headed by Herman R. Salmon,
with Frank Butora as copilot. Also
aboard will he propulsion svstem repre-
sentatives from Allison and Aeroprod-
ucts Divisions of General Motors, and
AiResearch Corp.

British Aviation
Exports Set Record

London—British  aviabion  industry
had a record half-vear for exports. In
the first six months of 1939 shipments
overscas were valued at $245.64 million,
representing an annual rate of more
than $490 million, Society of Bntish
Aarcraft Constructors reports,

Last vear the industry exported a
total of 5431 million worth of goods.
During the half vear, exports of aircratt
and parts totaled S149.5 million, com-
pared with 5104.7 million in the corre-
sponding period of 1955,

Owerseas sales of engines were valugd
at nearly $86 million, $18.2 million
more than the frst half of last vear.

Yon Braun, Blackburn
Differ on Pilot Role

Santa Monica, Calif.—Pilot’s rolc m
the space age lies in the re-entry phase
of orbital and space Right, rather than
in the powered exit phase, Dr. Wemher
von Braun, director of development
for Army Ballistic Missile Agency told
the Society of Experimental Test Pilots
here, Sharp exception was taken Iy
SETP Fresident Al Blackburn, who
cited recent successtul centnbuge runs
where pilots have “threaded the needle”
during cxit and re-entrv  transverse-g
profile runs.

Von Braun said that multistage rock-
cts have no inherent stability due to a
lack of acrodvnamic surtaces and can-
not stand cven momentary  displace-
ment from course. Therefore, he said,
“there 1s very little time for intelligent
reachion during the powered phase of
flight. We like to think of man as an
amazingly versatile computer, but
missile terms he 15 outrageously slow
and cumbersome.”

Re-entry, however, 1s a different mat-
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Snap-ring grooves in this 127 O, D.

thin-section Kedwction Drive Gear are
miachined before carborizing and harden-
ing. Both spline and gear teeth are

ground and held to .001" excentricity
after hardening the entire gear.

When you

DRIVE

for profits,

Tlhis Hawdy Gear Cal-
carlator, easy o use,
saves time. Folder il-
lustrating Perkins cus-
LOm precision gears
and facilities offers
information. Both
yours on roqucst.

ENEEEUREE

MACHINE AND GEAR CO.

Dept.4H West Springfield, Mass.

Men who &now will tell you that custom
precision gears made by Perkins can
eliminate many design, production and
maintenance headaches — literally help you
drive for better profits. When you want precision
gears in experimental or production quantities,
chances are you'll save time and money by checking
with Perkins first. Whart is your gear problem today?

Most machining operations on this

Drive Gear Shaft are performed after
localized hardening with the cored
arcas at Rockwell C42. External spline

and gear teeth are ground with splines
held o precision tolerances.
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Piedmont’s ‘ofl-weothev capability

MAFLI DIRECTOR

iTER PROTS]

Combines director informa-
tion with attitude, heading,
and glide slope refergénces.

SITUATION DISPLAY

iCEHTER PEHOTO
Logical, orderly display of
direction and relative posi-
tion ta VOR/LOC course
and glide slope.

AUTOPILOT CONTROLLER

(ST TOR FHOTE R
Combines push bultton
fiignt cantrol and mode
selector functions.

ONE OF PIEDMONT'S NEW FLEET OF F-27°5

Picdmont Airlines maintains schedule with
Lear CIS-100/ L-5B autopilot combinat jon™

Piedmont can be proud of their growing

reputation for on-time operation under adverse

weather conditions. This is particularly impressive in view
of the high take off and landing frequency of local

airline service. Operating from small airports and high
density areas, over short distances with minimum

sround times, imposes heavy demands on pilots and
equipment. Lear's Command Instrument System
(L-1-F-E)° combined with the Lear L-5B autopilot

assures unparalleled all-weather capability.

*Lear Integrated Flight Equipment —another Piedmont Airlines first!

LEAR TRANSPORT SALES

LEARCAL DIVISIOMN = 3171 SOUTH BUNDY ODRIVE, SANTA MONICA, CALIFORNIA

Le-59

ter and here man will prove his useful-
ness, he continuned. Capsule-tvpe vehi-
cles, such as planned for Project Mer-
cury, have the disadvantage that their
landing point is extremelv difficult to
predict, necessitating a  “considerable
portion of the U. S. Navy” to be stand-
ing bv for recoverv, von Braun con-
tended. Piloted hvpersonic glide vehi-
cles such as Dvna-Soar are the answer
to making a “spot landing” at a prede-
termined point on earth but the main
difhiculty here is that the re-entrv vehicle
must have aerodynamic surfaces which
will permit a fnal controlled descent,
such as the North American X-15 will
make, according to the speaker.

Von Braun emphasized that if a
winged vehicle were placed atop a multi-
stage rocket, its acrodvnamic surfaces
would be extremely destabilizing during
the powered portion of flight. An an-

swer to this problem, he said, would
be to have the acrodynamic surfaces de-
ploved only after powered flight is com-
pleted. Inflatable structures mav be
the answer, he added, saving that
ABMA was already at work in this area
on what he termed the “hypersonic
blimp.”

He was not, he said, “a two-headed
monster who is tryving to throw airplancs
into the ash can.” The missile age is
now at a point where its technology is
not suthcient to permit man’s inclusion
and that, as knowledge is advanced,
safety factors will become high enongh
to make manned flight possible, he said.
Although he admitted that there has
been little use for pilots in missile ex-
periments, he stressed to the test pilots:
“This is not to tell yon, however, that
vour profession is dying. Its greatest
challenge lies ahead.”

Designers Modify Soviet Yak-12M

Moscow—=Improvements in perform-
ance and comfort have been accom-
plished by a clean-up of the design of
the Yak-1ZM single-engine utility air-
plane,

The new Yak-12A, powered by an
Al-14R radial engine, has completed
its test program, according to official
Soviet engineering sources.

The Yak-12A differs externally from
the previous model by having tapered
outer wing panels, compared with the
rectangular planform on the Yak-12M,
this change reducing wing area by 13.4
5q. ft. and increasing wing loading from
12.6 Ib./sq. ft. to 14.2 1b./sq. ft. Wing
bracing was modified; a single strut re-
places the former V-strut. Stabilizer is
now cantilever and is attached to the
fuselage at three points and is supported
on both sides at two points, rather than
three points and a strut. Wing leading
edge slats are now automatic—previously
they were of the fixed tvpe,

Top speed is now 130-133 mph,,

compared to 111.7 mph, for the Yak-
12M.

Fuel capacity on the Yak-12A is
»7.2 gal. Range at full gross weight has
been increased to 621 mi., compared
with 280 mi. for the Yak-12M, Endur-
ance 15 increased to almost seven hours.
In spite of increase in weight from
5,190 1b. to 3,498 Ib., the Yak-12A's
rate of climb at sea level was decreased
by onlv 1.6 ft./sec., the Russians re-
port, and service ceiling decreased 525
ft. Service ceiling is 13,120 ft,

Yak-1ZA designers are reported to
have improved ventilation and heating
of the four-place airplane and installed
additional windows on both sides of the
cabin.

A control wheel has replaced the
stick control used on the Yak-12ZM.
The control wheel shaft is said to carry
a brake lever connected to PU-7 main
landing gear brake valve. A locking pin
will fix the brake lever in the “brakes
on’ position.

PRODUCTION BRIEFING

The Garrett Corp.’s AiResearch Man-
ufacturing Division, Los Angeles, will
produce fuel heaters for Boeing B-52
aircraft under $1.5 million contract.
Fuel heaters, which prevent fuel icing,

will be installed on production B-32Gs,
and will be retroftted on all othe:
B-52s. Heat exchangers utilize engine
bleed air to heat —60TF fuel to betweel
35 and 45F temperature.

Arrwork Corp., Nhllville, N. J., will
act as distributor and overhaul facility
for Rolls-Rovee Dart turboprop engines
under agreement with Rr.rr]a-Hu}'L'E.
Ltd, of Canada. Aircraft using the
Dart engines in the U.S. are the
Vickers Viscount, the Fairchild F-27
and the Grumman Gulfstream.

Lockheed Aircraft Service, Inc., On-
tario, Calif,, will furnish flight data
recorders for Boeing, Douglas and Con-
vair for factory installation on Boeing
707, Douglas DC-8 and Convair 880
jet transports. Sales of the Lockheed
flight recorder total 229.

Carrier Corp., Syracuse, N. Y., will
supply 15 air compressors to furnish

E nl-i b ||-!':I|"!"._I i
it 150 M M ey

YAK-12A throttle is fitted with a lock to stop slippage (left). At right, instrament panel control wheel replaces former stick.
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One head is better than two ...

When you can combine the engine-starting and electric-power-
generating functions into a single machine it means one less
mounting pad, less congestion, less space and less weight
per installation.

Above are two views of the famous J&H G-32 starter-
generator. More than 25,000 are in service today . .. running
as many as 1000 hours without everhaul.

This G-32 design has sired the most complete line of starter-
generators available from any manufacturer. Machines are
rated from under 100 amps thru 750-amps d-c, and they will

start engines up to 4000-1b thrust, or equivalent hp. They are
particularly suited for aircraft and helicopters driven by turbo-
jet and turboprop engines.

Control systems for the machines range from simple manual
to completely automatic where operation, including “fuel-on™
and “ignition-on" is reduced to one push of a button.

For free Starter-Generator Systems Data Book which de-
scribes the design and performance of the J& H machines and
control systems and also their applications, write to:
Jack & Heintz, Inc., 17635 Broadway, Cleveland 1, Ohio.

JACI{ & HEINTZ* Imc.

SYSTEMS FOR AIRCRAFT, MISSILES AND GROUND SUPPORT

compressed air to the four internal
combustion catapults (AW June 3, p.
89) on the USS Enterprise nuclear
aircraft carrier. Three steam turbine
driven compressors will furnish the
1,500 psi. air needed by each catapult
with one set of three kept as a spare.
The Bureau of Ships contract totals S5
million.

Waste King Corp,, Los Angeles,
Calif., will supply jet transport flight
data recorders to Northwest Orient Air-
lines, Swissair and Scandinavian Airlines
Svstem for use on Douglas DC-8s,
Convair 880s and Sud CLIII"I-L"{,"-. The
orders, totaling 56 tape recorder units,
brings the number of recorders on order

to 176, representing a backlog of
51,200,000.

Pre-Flite Industries Corp., Stratford,
Conn., a subsidiary of Avco Corp., will
deliver stored air tvpe jet starting units
to American Airlines. Self-propelled
[lrtlug units, with a 70 cu. ft. LI]Jltlh
and a 50 min. charge time, will be used
for starting the airline’s Lockheed
Flectra and Boeing 707 aircratt.

Lockheed Aircraft Service, Inc., will
perform aircraft maintenance and ‘mod-
ification work at the National Aviation
IFacilities Experimental Center, Atlantic
Citv, N, [., under $809,350 FAA con-
tract, Work involves 12 jet and pis-
ton engine aircraft used by the FAA to
o\ l]th air traffic control svstems.

Robertshaw-Fulton Co.'s Acronauti-
Lt! and Instrument Division, Anaheim,

Calif., will produce stability augmenta-
mm unphth for the Convair F-106
under $963.335 contract. The transis-
torized unit s an airborme computer
used to dampen pitch, roll and vaw.
It commands the autopilot by summing
serodvnamic and fire control data when
the aircraft is being guided by the
Hughes MA-1 automatic fire control
system.

North American F-108 Nach 3 lone-
range interceptor elevons wiall be manu-
factured by Rohr Aircraft Corp. and
Solar Aircraft Co. has been selected to
build the Rapier's wing leading edgc
and ventral fin.

Metallurgical research center will be
constructed by E. 1. DuPont de Ne-
mours & Co. at Baltimore, Md., for work
in fields of high temperature metals for
jet engines, rockets and missiles and
atomic power generators. Installation
will be completed in 1960.

Aerojet-General Corp., Azusa, Calif.,
has established an Anti-Submarine War-
fare Division to speed completion of a
multimillion dollar contract received
recentlv for development and produc-
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Since merging with Food Machinery and Chemical
Corp. and Tennessee Gas Transmission Co. a year ago,
Grand Central Rocket Co. has developed an organiza-
tion of highly competent management and efficient
modern facilities. FMC and TGT have set as their goal
building GCR into one of the strongest, most capable
solid propulsion organizations in the country.

With over 500 employees, this seven year old organ-
ization (a veteran in this business) has some 200 engi-
neers and scientists with an average of over eight vears
of experience in solids.

This able group has been augmented with the addi-
tion of Mr. John J, Crowley, former director of the
Office of Guided Missiles, Dept. of Defense, as Vice
Pres. for Project Management and Marketing; Mr.
G. R. Makepeace, technical director of propulsion
for Polaris, as Vice Pres. for Research and Engineer-
ing; Mr. Albert T. Camp, formerly Head of the Pro-
pellants Division, NOTS, as Asst. Vice Pres. and Dir.
of Research; Mr. G. Daniel Brewer, of the Minuteman
missile program, Space Technology Labs, as assistant
to Mr. Crowley; Mr. George Cushman, former staff
specialist in the Office of the Dir. of Guided Missiles,
as Dir. of Marketing, and others.

Al this moment the Company has a capacity of
700,000 Ibs. of propellant a month to place at the dis-
posal of the Nation’s rocket program.

GCR now has the know-how, men, facilities, finan-
cial background, and the management capability to
undertake successfully any solid propulsion develop-
ment and production foreseeable in the Nation's mili-
tary and space program.

It has a planned standby available now—a strong
complement of engineers, scientists and support per-
sonnel to undertake these programs at once. They are
now engaged in company sponsored work on propel-
lants, thrust control, and reliability assurance to
advance our knowledge and be ready with new and
valuable 1deas when called upon. They will not have
to be taken off other important projects.

If you have an application requiring a seasoned
team of men and facilities to counsel you, to partici-
pate 1n your advanced concept studies, or to start
immediately on a new development, contact GCR for

i prompt response,
Co, v /rusizzs

Cledo Brunetti
Vice President and General Manager

(1f you bave the gualifications that a fast-
maving space propulsion team needs,
contact our Director, Personnel, Open-
mgs now for chemists and engineers.)

Grand Central

poke?” 5.

An Affiliate of Tennessee Gas Transmission Company
And Food Machinery and Chemical Corporation

P. O, Bex 1N
REDLAMNDS, CALIFORNTIA
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all
In One

down-time!
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While your Convair 340 or 440 is undergoing
conversion to the G.M. Allison prop-jet Super
Convair at PacAero Engineering Corp., you
can have the entire airplane modernized
within the same down-time. Refurbish the
interior. Have that major overhaul, Get radar
installed. And much more. Only at PacAero
i8 it possible to get this unusual service...
and from Convair-conscious specialists.

PacAero is the exclusive source for con-
verting Convairs to Allison 501-D13 prop-
jets. This 1s a result of joint design and
development planning between General
Motors-Allison and PacAero with the direct
cooperation of Convair.

Many important changes are included in
the conversion, such as modifications of the
nacelle, fuel system, heating, controls,
empennage, and other elements, What better
time to complete the modernization of your

PacAeEro convERTs CoNVAIRS
To ALLISON PROP-JETS
: AND COMPLETES THE MODERNIZATION

Convair, especially when the modernizing
will actually cost less when done at the same
time as the engine conversion.

All PacAero materials and workmanship
are warranted and certified, And PacAero
engineers and technicians are rcknowledged
to be among the finest in the Aviation
Industry. When you bring yvour Convair to
PacAero for the Allison Conversion, consider
the important advantages to having these
done at the same time:

Custom interior design, installation

Radar installation

Fuel expansion, outboard and/or
inboard tanks

General upgrading of airframe

Overhaul and service

Exterior painting

Specialized electronie installations

Navigation and communications
installations

tion of a new type of anti- xli]‘-l!llll'iTlL
torpedo and to expand the company’s
basic research 1o ASVV detechon, under-
water communications, weapon svstems,
opcean survelllance and related activibies,

Consolidated Diesel Electric Corp.’s
Aircraft Equipment Division, Stamford,
Conn., will build transformer-rectifier
type power supplies for starting jet en-
gines under 5450,000 Air Force con-
tract. Power units will have an output
of 1,000 amp. at 28 v.d.c. from an
mput of 220/440 v, 60 cyele a.c.

Vitro Laboratories, Silver Spring,
Md., will build weapon svstem simula-
tion and training devices under three
contracts from the U. S. Naval Training
Device Center, Port Washington,
M. Y., and one from the Curtiss-Wright
Co., Carlstadt, N. ]. The four contracts
total 5225,000,

Lockheed Aircraft Service, Inc. will
maintain Navv Lockheed WV-1 and
R7V aircraft at New York International
Airport and at Honolulu under two con-
tracts totaling 515,100,000, The New
York contract covers the Atlantic
WV-2 aircraft based at Argentina, New-
foundland, and Paxtuxent River, Md.
The Honolulu contract calls for main-
tenance work on Pacihe based WV-2
airhome early warning aircraft and R7V
rrlmpnrh and will be performed at the

Navy facility in Keehi Lagoon, Hawail.

Electronic Systems Laboratory is the
new name for the Servomechanisms

Laboratorv at Massachusetts Institute
[]f ILLhnnh}m Electronic Svstems is
said to more c‘iu-u;l'l. describe the control
technology, data processing and meas-
Uring sy m,m research now being carried
out by the laboratory,

Hawker Siddeley Group has formed
an advanced dLugn team to work on

supersonic transports and space vehicles,
Designer of the Canadian Avro CF-105

Arrow fighter, J. C. Flovd, will head the
new unit, which is to be staffed by key
men from operating companies within
the group.

Fokker do Brasil, a wholly-owned sub-
sidiary of The Netherland's Fokker
parent plant, has started voluntary bank-
ruptey proceedings at Sao Paulo, Fok-
ker do Brasil began assembling training
aircraft for the Brazilian government in
1953 on a cost-plus-15% basis.

Aerojet-General Corp. will produce
1 3 hqmd 1:unuru| rocket engines similar
to those used in V 2||1u|_||1'|:] and Thor

COLUMBIUM

...ready for
space-age service

“t.h.‘_;

For over a hundred years, the metal that answers to two names —
columbium and niobium — sat happily around with no real job all its
own, although the stainless steel people have used small quantities of
this “rare” metal as a stabilizing element.

Then about 1957 the people at Tarco decided columbium, now no
longer “rare”, ought to go to work...at the hot spots in missiles
and aircraft.

In the past 18 months, the Tarco Group, in joint research projects
with E.I. duPont de Nemours & Co., Inc., has worked out commercial
ways to produce columbium alloy forgings and sheet-metal parts. These
columbium parts will withstand very high combustion temperature in
gas turbines and very high friction temperature in missile structural and
surface parts. Tapco columbium-working experience includes precision-
forging of turbine blades and forging of leading edge preforms, as well as
stamping, welding, and machining columbium alloy sheet and extrusions.

If your project needs heat-resistance to 2600 F, sustained strength at
elevated temperatures, good resistance to high-temperature oxidation,
let us show you how TArPco experience can supply the columbium alloy
parts to meet these requirements.

/ \ TAPCO GROUP
TRW Thompson Ramo Wooldridge Inc.
e — T,

DEPT. AW-859  CLEVELAND17, OHIO

Tadieno

PacAErO ENGINEERING CORP.

3021 Airport Avenue, Santa Monica, California « EXmont 1-5281

Able and modihed for T"J'l.'iht dtfp space
program under a multinullion dolla:
contract from Douglas Aircraft Co.

DESIGMERS AND MANUFACTURERS OF SYSTEMS, SUBSYSTEMS AND COMPONENTS

T . : . p 4 ; FOR THE AIRCRAFT, MI L
A subsidiary of Paeific Airmotive Corporation, Burbank, California SSILE, ORDNANCE, ELECTRONIC, AND NUCLEAR INDUSTRIES
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AVIONICS

Welded Modules Reduce Component Size

By Philip J. Klass

Washington—Construction technique
which slashes the size of avionics equp-
ment by 75% or more and reduces its
weight by nearly as much, vet which
uscs existing conventional components,
15 arousing mdustry terest.

The technique, sometimes reterred to
as “‘weld-pack,” also promises greater
resistance to shock and vibration and
improved reliability.

Navy recently invited approximately
a dozen avionics manufacturers to sub-
mit bids for the fabrnication of weld-
pack versions of the guidance computer
to be used on later models of the Polaris
fleet ballistic mmssile.  Manutacturers
were briefed on the techmique at the
Massachusetts Institute of Technology's
Instrumentation Laboratory (AW f‘hllé
10, p. 71). The weld- prtl:‘L version of
the computer will be onlv about one-
quarter as large and as heavy as the
conventional construction umit vsed n
early muissiles,

Technique 1s the brainchild of Sam-
uel Francis of Francis  Associates,
Marion, Mass., who several vears ;l%u
interested MIT's Instrumentation Lab
oratory in its potentialities. MIT spon-
sored the development using Air Force
Funds initially, more recently with
Navy money, for application to inertial
guidance cmnputcrﬁ

Refinements in the techmique also
have come from Instrumentation Lab-
oratory engincers and from Ravtheon,

WELD-PACK construction, which cuts size of avionic equipment by 75% with comparable
weight reduction, will be used by Navy for Polaris guidance computer.
ﬂuve'll;}iﬂ:d h'q. Francis Associates for MIT's Instrumentation Lﬂhﬂlﬂh]l‘_‘h‘. i |‘.I'H:I'l.':il:]£.'
packaging densities of up to 260,000 components per cubic foot using conventional
subminiature components, compared with 35,000-50,000 components for conventional

printed conductor board construction.

104

which was brought in as a manufactur-
ing source for prototvpe hardware.
Francis Associates, a consulting engi-
neering hrm, set up an athliate known
as Sippican Corp., Manon, Mass,, to
fabricate weld-pack units for MIT.

Weld-pack construction 15 ideally
suited to digital computers where there
are dozens of repetitive subcircuits, each
using transistors, diodes, resistors and
capacitors. However, it 1s not hnuted
to repetitive circuitry and should pay
off in many types of avionic equipment,
according to Thaver 'rancis, one of the
partners in Francis Associates.

Construction Description

In appearance, weld-pack construc-
tion bears a slight similanty to the
three-dimensional sandwich t'l.pL con-
struction [.'111|]]|[J1. ed by some avionics
manufacturers in which components are
mounted bv their axial leads between
two printﬂﬂ conductor boards. lor
example, the modules used in portions
of the new Air Force AN/ARC-65 air-
borne HF radio developed by Hughes
Aircraft, employ this sandwich construc-
tion.

Upon closer examination, however,
the significant differences bebween con-
ventional sandwich and the new weld-
pack construction is apparent. For
example, in weld-pack, the components
are stacked almost like cordwood, usu-
ally with their bodies in direct contact
with adjacent components. Such tight
spacing 1s possible becanse an clectrical

Technique,

resistance welder 15 used to make elec-
trical connections instead of a conven-
tional soldering 1ron or solder bath.
When a soldering iron 15 used there is
danger of damaging nearby components
unless suthcient clearance 15 provided.

Components can be stacked to form
almost anyv desired shape of module.
I‘or MIT computer applications, a
number of nearlv identical logic sub-
ILII‘LLHIH are  built up into a module

called “logic stick”) which measures
r1;:r]:1rm.n|1 itelv an inch square by several
inches in length, A group of such
logic sticks then is stacked together
like building blocks into a solid assem-
bly which 1s the computer.

Although procedures for fabrication
of weld- |L14:L units will vary, depending
upon the manufacturer, the general
putline is as follows:

Transistors are glued back-to-back
with their leads protruding from oppo-
site ends. Then, together with resistors
and capacitors, they are placed between
B0 ﬂml Mvlar tapes with holes
punched to receive the component
leads. The Mvlar tapes serve as a jig
for Li'-.ﬁ.mnb]mg the individual compo-
nents, much like the printed conductor
hoards in conventional sandwich con-
struction. However, the tapes have no
interconnecting conductors.

Nickel Ribbons

\When the resistors, capacitors, tran-
sistors and other components have
been installed, with their leads protrud-

ing through holes in the tapes, thin nb-
bons of mickel are welded to appropri-
ate leads to interconnect components
into a group of subcircuits.

The stick now consists of a series of
subeircuits which are not vet intercon-
nected. The manner in which these
subcircuit elements are interconnected
will depend upon the function to be
performed. Components which need
no further electrical connections have
their leads clipped off so thev do not
extend bevond the nickel hus-bars.

The nickel ribbon bus-bars arc next
insulated from the inter-clement con-
nections which will follow by cover-
ing them with another Mylar tvpe.
also with holes which permit remain-
mg component leads to protrude.

Two more Mylar tapes, each contain-
ing a grid or matrix of nickel wires,
are then prepared by placing series of
wores along the length of the tape on
one side, with a series of wores run-
ning transverselv on the opposite side
of the tape. At certain positions, de-
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termined by the required mter-clement
connections, tiny holes have been
punched in the tape so the longitudinal
and transverse wires can be welded to-
gether to provide desired connections.
Those wires 1n the matrix which are
not needed for electrical connections
for the particular logic function being
fabricated are clipped off and dis-
carded.

Component leads which were not
chpped oft earlier, protrude through
tiny hales in the tape and provide the
means for connecting the individual
subcircuits to the matrnix. When all
such connections have been made the
stick is now a major subassembly of
digital computer.

Until the time the matrix tapes are
placed atop the sticks and weld-con-
nected, each stick is identical. The
conhguration of the matrix tape de-
termines the function the stick will per-
form.

Stick Encapsulated

Input-output connections to the
logic stick are provided also by the
longitudinal matrix wires which are
brought ouat to a sort of combined ter-
minal block/connector at one or both
ends of the stick. Then the stick is
ready to be encapsulated. Components
which dissipate the greatest heat usually
are located along one of the external
surfaces of the stick. If this is not ade-
quate, thermal conductors can be
brought out to a metal heat sink plate
which is attached to one surface of the
stick.

Instrumentation Laboratory has de-
veloped a techmique whereby an IBM
650 digital computer can be programed
to device the optimum lavout of com-
ponents and their interconnections for
logic sticks. The 650 computer and
its output equipment produce a phvsi-
cal layout which can be photographed,
reduced, and used to print a wirnng
diagram showing required matrix con-
nections on the strip of Mylar tape.

Using conventional subminiature
components, 1t 1s possible to achieve
packaging densities of at least 140.-
000 components per cubic foot. If
microminiature hearing-aid type transis-
tors, resistors and capacitors are em-
ployed, figures of up to 260,000 can be
achieved, By way of comparison, a
density of 35,000 to 50,000 COmMpo-
nents per cubic foot is about the best
that can be obtained with conventional
printed conductor board construction.

Furthermore, these packaging densi-
ties can be achieved for entire equip-
ments, not merelv for a few isolated
modules. The rectangular configura-
tion of the weld- 1::-‘1!.“1-. sticks provides
maximum space utilization without the
wasted areas frequently found in more
conventional equipments. All of the
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USE DF DISCHARGE W’ELDEH tu assemble weld-pack modules and make all [‘lEL“hIl’.HI
connechions promises to improve I'(."]J:'Il'.lllll'_\_ make umit less yalnerable to shock, vibration.

COMPONENTS are frst sandwiched between two thin Mylar sheets with their leads
protruding through holes in the sheets. Then nickel ribbon wire is welded in place to
connect components into group of individual subeircuits (left). To interconnect individual
sub-subcircuits in the module, two more Mylar sheets with grid of wires are prepared (right).

AFTER TWO STRIPS of Mylar are added to insulate previous wiring, the two strips with
nutrix of interconnecting wires are added and welded at appropriate locations to com-
ponent leads to form a complete operational module (left). After unneeded component
leads have been trimmed off, module is encapsulated (right). Longitodinal matrix wires

provide input-output connections to module. Configuration of matrix tape determines
function stick will perform.
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The whites of the enemy's eyes are now visible half-way around the earth...
thanks to technological contributions from Stavid in the area ol long-range

ballistic-missile detection and high-power radars.

When it becomes operational, the high-power Early-Warning Air-Search
Radar now being developed by Stavid will greatly extend the vision of ships in
our DEW-line defense network. Innovations in radar transmitter design will pro-
vide a compact, high-power system, achieved through new techniques in side-lobe
suppression and antenna gain.

Every new advancement in long-range detection finds Stavid in the vanguard,
working with exotic as well as state-of-the-art techniques.

OTHER STAVID PROJECTS INCLUDE:

* Sferics Locating System AN/FMS-3
* Electronic Beam Steering Sub-system
« Antenna System AN/BPA-G

Antenna systems engineer,
A. J. ORLANDO haa 8 years'
erperience in microwave an-
tennag and related compo-
nents. His work at Stavid
ineludes antennas for air
search, surface search, and air.
borne bmuhmg gystemas, cover-
ing a range from L to K band,

STA. VID Engine&rfng, Ine. cuinties, new Jersay

Jm%ﬁim@ &Mﬁ'ﬂ{kﬁf —"

Outstanding engineers and scientists are invited to inquire into opportunilies

on Stavid's advanced systems engineering eams.

CONVENTIONAL sandwich construchion,
as in this unit from Hughes AN/ARC.68
radin, bears some resemblance to weld-pack
construction, but uses soldered connection
and is less compact.

wiring required to interconnect sub-
circuits  is integral within the shck,
while all of the wiring required to inter-
connect individual sticks mto a com-
plete equipment is contained n the end
terminal-board ‘connector to which thev
are attached.

(Once the stick has been encapsu-
lated, it cxhibits extremely high struc-
tural strength for much the same rea-
son that runfun_u:i comerete 1s 50 strong.
The matrices of welded nickel wire :L:n.d
rbhon 1n two ]]]:I]'IL'?-, and the closely
stacked components m the third plane,
act much like the steel rods in rein-
foreed concrete.

This, combined with the extremely
compact, lightweight construchon gives
cach stick or module a verv high stiff-
ness-to-weight ratio. When a group of
sticks are stacked side-byv-side into a
complete assembly, additional structural
reimforcement and ngidity 15 achieved.

Rugged Construction

lo illustrate the rugeedness of the
weld-pack construction, Ravtheon
EllI_HI'LH thie FIJ”U'-.'-.][]"" sort of shock-vibra-
ton environiment 1.'l.'htl:,]L the umits can
withstand without difhculty or malfunc-
tioning:

LY |hr,atmn 30g, swept sine wave from
75 to 2,000 cps. in three minutes, re-
peated for total of 12 hr.

® Shocek: ]?[]fr of 11 ms. half sine wave:
] Hﬁllg_r_ of 0.5 ms, impulsc.

'he use of welding instead of solder-
ing is expected to improve over-all reli-
Jh]hh and  limited  tests  to  date
substantiate this expectation. Although
considerable :_'*-.1]1,'1‘(111:,11ml::iun mav be
required to determine the best dis-
charge voltage, duration and electrode
shape needed to produce a good weld,
once these have been established the
operation 1s much more consistent than
soldering and far less dependent upon
the individual operator’s skills, Thaver
I'rancis says.

|'u1'l’|unnnm a defective weld usualls
15 far :_er to detect by visual inspec-
tion than 15 a poorly soldered connec-
tron, Francis predicts that it should be
possible to produce an average of more
than one milhon welded connections
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the

firm

that

fires

the
A-bombs

adds
skills

to
missile /

race |/

In the timing, firing and instrumentation of nuclear devices, a single error in judgment or mistake
in technical operation can lose a costly experiment or worse.

Yet Edgerton, Germeshausen & Grier, Inc., has helped to control, measure and photograph every
nuclear test detonation for the Atomic Energy Commission. Its record — more than 100 shots in
10 years — and EGEG has never lost an experiment!

The unmatched capabilities proved by this remarkable record are applicable directly to the
firing, instrumentation and tracking of missiles and satellites, as well as to other Space Age
problems, Edgerton, Germeshausen & Grier, Inc. offers expert support to the missile man in:

Test facility operations e  Test instrumentation systems e  Nuclear warhead technology
Precise detonator timing e Flash systems for optical tracking e Technical field photography

Scienlific and engineering positions, i physics and eleclronics are available, Additional information wall be furnished upon requesl.

EDGERTON, GERMESHAUSEN & GRIER, INC.

160 BROOKLINE AVENUE, BOSTON 15, MASS. = 1622 S0UTH "A"™ STREET, LAS VEGAS, NEV.
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Stub R is the newest member of ampuexor's family of
fully approved MIL-C-5015D environmentally resistant
connectors. The “R" construction is a recent addition to
this Specification and is described as "environment re-
sistant—light weight". Like AMPHENOL's superior Stub E,
the Stub R offers plus features above and beyond the
minimums established by the Specification. Together,
these connectors provide users with a complete selection
of the shortest, lightest, finest environmentally resistant
AN/MS connectors available to MIL-C-5015D. AMPHENOL
Stub R connectors offer the following plus features:

. Slippery Grommet Material A special neo-
prene material that allows easy slippage over

wires. A cost-saving advantage that speeds up assembly.

Unitized Rear Grommet Grommet, clamp nut,

clamp shell and retainer ring form a single sub-
assembly, making assembly and disassembly easier and
quicker than with any other “E” or “R” connector.

Uniformly Tinned Solder Pockets Uniform
and complete distribution of solder tinning on
the inside of the solder pockets, assuring the user of
producing the best electrical and mechanical connection.

Metal-to-Metal Bottoming The unitized rear
grommet provides metal-to-metal bottoming to
the front shell when the grommet is fully engaged, assur-
ing pre-determined, controlled sealing and minimizing

the possibility of compression “set”.

N % 7 ! / AP SIT
= | \\H i s
777 ZZNN \\ \} X S S
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I i ; {_._,‘__' T -.xﬁ = | |

Check the PLUS features of
the NEW Amphenol “R"!

Ease of Soldering Solder pockets are exposed
for easy wiring and soldering, providing fast,
low cost and high quality assembly.

. “O'* Ring The Stub R incorporates an “O" ring
on the shoulder of the MS 3106 plug for addi-

tional sealing protection.

Shorter Length, Lighter Weight Both Stub E

and Stub R are the shortest and lightest types
available, allowing for more compact equipment that
saves money where weight = money, as in aireraft.

Closed Entry Socket Contacts Resistant to test
prod damage, female contacts are machined of

a copper alloy and provided with a closed entry.
Positioned Contact Pockets All solder pockets
face in the same direction, accelerating wiring
and substantially reducing assembly costs,

mﬁl@ CONNECTOR DIVISION 1830 S. 54th Ave., Chicago 50, Illinois

Amuphenol-Borg Electronics Corporation

INDIVIDUAL modules are assembled into
a complete computer, or device in fixture
shown here, after which a connector plate
is attached to interconnect all module wires.

per undetected defective weld, Be-
cause welding requires only a  brief
and accurately timed burst of heat,
there is far less possibility of damaging
heat-sensitive components like transis-
tors and diodes during assembly, accord-
mg to Stephen Cudhitz of the Instru-
mentation Laboratorv. This makes it
possible to weld-connect a component
at a point close to its bodv, eliminating
the space and weight of long leads for
thousands of components.

Instrumentation Laboratorv has been
conducting life tests of one complex
svstem, contaning 2,500 transistors and
diodes and 1,000 resistors and capaci-
tors, subjecting it to voltage cvcling,
but no shock or vibration. After nuﬂrﬁr
2,000 hr. of operation, there has been
omly a single failure—a silicon transistor
—Cudlitz says.

Ravtheon, in life tests which now
total “thousands of hours,” has not ex-
perienced a single failure, according to
1 company spokesman.

Once a weld-pack unit has heen en-
capsulated, replacement of a failed com-
ponent is impossible. The entire unit
must be discarded. Even before encap-
sulation it is moderately  difficult to
replace a defective component after the
matrix tape has been installed. For this
reason, components are  thoroughly
tested prior to assembly and at key
stages in the fabrication process. '

At hrst glance it might appear that
weld-pack construction would be con-
siderably more expensive than conven-
tional printed board construction. How-
ever, MIT, Ravtheon and Sippican all
sav that it is directly competitive for
both pilot and large-scale production
quantities, If mechanized assembly fa-
cilities were developed, Cudlitz believes
the weld-pack tf.‘f:ﬁniqm: might prove
substantiallv cheaper than conventional
Processes.

Francis Associates has been granted
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one basic patent on the weld-pack tech-
nique, has several others pending, ac-
cording to Thaver Francis. However,
the government has rovalty free rights
because of its funding of the develop-
ment.

I'rancis Associates currently is work-
ing with several outside companies, as-
sisting them in adapting their circuits
for weld-pack construction and in set-
ting up their own in-house weld-pack
capability,

Both Ravtheon and Sippican, which
are producing pilot quantities of weld-
pack units for Instrumentation Labora-
torv, are now building units for outside
companics, Newly formed finm, called
Ditran Instruments Corp., West New-
ton, Mass., also plans to produce weld-
pack units under contract.

Sippican  does not r!:m to nd on
Navy's forthcoming weld-pack guidance
computer production program, but Ray-
theon probably will. Other companies
that were invited to bid include: AC
Spark Plug, General Electric, Hughes
Aircraft, International Business Ma-
chines Corp., Kearfott, Lockheed,
Minneapolis-Honevwell, Radio Corp. of
America, Sperrv Gyroscope and Texas
[nstruments. Hughes and IBM  are
known to have been investigating
welded construction techniques on their
own, prior to the recent bricing on
weld-pack construction.

Because many of the techmniques in-

volved are similar to those used in the
manufacture of vacuum tubes, tube
makers may move into the field to com-
pensate for possible loss of market to
semiconductors, Ravtheon's weld-pack
work 1s handled by company’s Industrial
T'ube Division.

Capital Links Cities
With Univae System

Washington—Cuapital ~ Airlines  re-
cently inaugurated 1ts Remington Rand
Univac electronic reservations svstem,
linking 12 cities on the carrier’s routes
with its Washington headquarters. Uti-
lizmg 175 agent sets connected by long-
Ime teletvpe network wath a computer
in Washington space control, the svs-
tem handles seat sales and cancellations
and provides scat availability, weather
and flight status information when the
computer 1s queried.

Capital cities not directly linked to
the computer are served by two special
agent scts located in the space control
headquarters.  Telephone transactions
and mquiries from these cities are re-
laved to and from the computer by use
of these sets.

The Univac ile-Computer makes
use of five magnetic drums, each with a
150,000-character storage capacity. It
provides information on a 2 million-seat
inventory.

Eight Circuits Mounted in Frame

Avionics construction devised by Stanford Research Institute consists of two sets of eight
cirenits mounted back to back in a hinged aluminum “window frame.” Single 20-pin con-
nector provides connection for complete assembly,
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Avionies Profits Rise

In 1959 First Half
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New York—Avionies manufacturers' FI'Y TH[ r}
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® Texas Instruments, Inc., reports lugh- T 9"
est sales and earnings for any second THE H[AHT -
N iy DAIBOUTI -
F HISTORIC === *
quarter of 1958. Earnings during this i k*
period were 53,322 000, equal to 86 |
199,000, up 124% from the first half of
1958, Six months net carnings were

sales and an even stronger rise in profits
period mm 1958, Here are a few repre- HDUT[ Tn Y o i s ;
quarter and first half in the company's
history. Second quarter sales were 551,-

=3 cents per common share, an increase AFH'GA N B Hillfﬂﬂi

e of 170% from the previous vear. Total | 2 N N4

$6,505,000, equal to $1.62 per share.
Uhe latter 15 an increase of 143% over

over hgures reported during the same
sentative examples: .
465,000, up 137% from the second
R - : -
- ) sales for six months of 1959 were 594, (3
the previous vear. The company expects
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Melpar is an arsenal of technology supplying
vital electronic elements linked to the nation's

alert, en garde defense posture. Advancing the

state of the electronic art is our mission — In-
volving original conception, design, expedited
production, and logistics support. Melpar equip-
ment is created and produced for world-wide

governmental, industrial and space application.

——— .

MELPAR@ZNG

A SUBSIDIARY OF WESTINGHOUSE AIR BRAKE COMPANY

For details on pravocative job openings in advanced sciantific
engineering areas, write to: Professional Employment Supervisor

25806 Arlington Boulevard, Falls Church, Virginia

1959 sales to total approximately $200-
milhon, more than double last vear’s
$91.9 million, Present backlog 15 $85.7
million of which about S42.8 million
represents direct government contracts,
® Lear, Inc., reports a 32% increase in
sales for six months ending June 30 over
the previous vear's first half, with a 79%
increase in net earnings over the corre-
sponding period. Total sales for first
half of 1959 were $38,576,000, with
profits of 51,124,000, equal to 44 cents
per share. Per share earnings last vear
for the same period were 27 cents on a
slightlv fewer number outstanding. See-
ond quarter sales were 521,353,000,
with carnings of $728,000, equal to 28
cents per share, This represents a 24%
imcrease in sales and a 75% increase
in per share earnings over the same
sceond quarter of 1958, The company
reports a June 30 backlog of $74.5 mil-
lion, 3% higher than as of Jan. 1, and
10% above the backlog of a vear
carlier. Shipments in the last half of
1959 are expected to exceed $42 mil-
lion, the companv reports.

® General Precision Equipment Corp.
reports second quarter sales of $55,319.-
803, an increase of 30% over sales in
the same quarter of 1958, Farmings
were 51,143,114, cqual to 77 cents per
common share after dividends on pre-
ferred and preference stock., Earnings
for the same period of 19358 were $283.-
239, approximately equal to preferred
dividends paid. Sales for the first six
months of 1959 were $102,301.439, an
imcrease of 23% over the first half of
last year. First half carnings were
22,063,121, equal to $1.34 per share
of common stock after preferred divi-
dends, an increase of 174% over the
2734934 profit for 1958's first half,
which was equivalent to 16 cents for
cach share of common stock after pre-
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Fly the route of history via Ethiopian Airlines!  from Frankfurt (now 4 flights weekly) to

See Cairo . . . the Red Sea . . . and Ethiopia,
Land of the Queen of Sheba. Alrica offers
today’s greatest business potential, newest travel
adventiure, Fly overmight in luxuriouws DC.6Hs

Greece, Egvpt, Sudan, Ethiopia and Kenya.
Incomparable service.

Visit ane of our 5,000 offices in the United
States and Europe—YoOUR TRAVEL AGENT.

CATPRL 1 APC 10318 =

ETHIOPIAN AIRLINE.

THE WONDERLAND ROUTE —

AIRCRAFT

ARMAMENTS:

COCKEYSVYILLE, MARYLARND

INC.

Associated with Frankford Arsenal
in the development of

CANOPY POSITIONER AND REMOVER
FOR THE CONVAIR F-106

Complete Engineering, Laboratory,
and Manufacturing Facilities for
Design, Development, and Production
of Cartridge Actuated Devices.

¢ GAS GEMERATORS e CUTTERS
® THRUSTERS

® CARTRIDGES

A SUBSIDIARY OF THE UNITED INDUSTRIAL CORPORATION
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Raytheon Studies Unmanned Space Platform

Ravtheon Co. has received a $90,000 study contract from Wright Air Development
Center for the company’s proposed radio-powered unmanned helicopter, designed to
SCTVEe 9% a H_'.'Eng platform for surveillance radar or {:ﬁl‘ﬂndt}d-mng!: communications (AW
Aug. 17, p. 34). Platform would be designed to hover on microwave energy beamed to

its antenna from the ground.

ferred dividends. The company’s back-
log as of June 30 is 5206 million, 16%
above figure on Mar. 31, 1959, and
23% above backlog as of Dec. 31, 1955,
Sales and earnings are expected to show
continued 1mprovement during second
half, the company savs.

® Chicago Aerial Industries, Inc., rc-
ports first half sales of 56,007,478, up
60% over frst halt of 1955, Earnings
of $400,525, equal to 76 cents per com-
mon share, were up S0% over previous
vear's first half. The company backlog
exceeds $6 million.

¢ Electronic Communications, Inc., re-
ports sales of $25,755.492 for the hrst
nine months of its fiscal vear, an increase
of 60% over the same period last year.
Net earnings were 5763,339, equal to
51.90 per common share after a pre-
ferred  dividend. This is nearly a
1.200% increase over dollar earnings
last vear. For the third quarter, the
company reported sales of 57,784,012,
up 26% for the same quarter last vear.
Net earnings were 52167,136, equal to
66 cents per common share, compared
with a net loss of $3,556 for same quar-
ter of 1958, Company backlog as of
June 30 was $12.2 million.

® The Siegler Corp. reports net earmings
of $2,203,022, equal to $1.36 per share
for fiscal year ended June 30, Per share
carnings are up 70% over last year’s
figure, with about 6% more shares out-
standing. Sales for the year totaled
577,074,442, approximately 6% above
the previous year's hgure,
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San Francisco Builds
Separate IFR Room

San  Francisco—lederal  Aviation
Agency has unveiled a “hot-line” con-
trol tower intercommunicabions system
at San Francisco International Airport
which is expected to set a pattern for
other such installations in military and
civilian terminals across the nation.

Designated the SF-1, the system
makes it feasible to maintain a separate
IFR room by providing instantaneous,

I

IFR ROOM at San Francisco International Airport has overhead controls, subdued lighting.

sclective voice communication between
that room and the control tower. [t
also provides fast land-line contact with
other control facilities in the Bay Area.

Increased volume of air trafhe and
the advent of the jet transport neces-
sitated extra radar scopes in the San
Francisco tower which threatened severc
overcrowding of operators and equp-
ment. Under the direchon of Chef
Controller E. P.  Sullivan, a separate
radar room on another level was de-
signed. Pacihe Telephone & Telegraph
was requested to work out an intercom
svstem to replace face-to-face conversa-
tion and occasional shoulder-tapping
which characterize conventional com-
munication between radar and control
personnel.

The result, after 18 months of devel-
opment and engineering, was the SI-1.
Heart of the svstem s new Western
Electric 595A key switchboard, one-
ffth the size of the standard Western
Flectric 102A unit. Through two key
switchboards located on panel of each
operator, any of the eight stations which
make up the control tower-radar room
complex can communicate mstantane-
ously with any other station merely by
pressing a dimly lighted key.

[f the line is busy the key will shine
brightlv. but an override feature auto-
matically cuts the caller in on the con-
versation if he presses the key anyway.
The system, which contains 36,000
separate wire connechions, cost about
$51,000 to develop and install. Other
features include:

e Lightweight headsets, about the size
of a large hearing aid speaker.

® Modular construction of the key-
boards, permitting fast replacement for
maintenance purposes.

¢ Dual phone jacks for training pur-
POSEs,

e Hot-line backup system, consisting of

i L L “
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4 |ul_1d:-1}mlktr which overnides all E:l-:.ri!H-
to-pomt communications i event of
CINETECNCY,

e I'iny luuds;wakcm at each scope,
which automatically carrv the voice of
the pilot in fhight when the radar op-
crator 15 speaking on a land line.

Most signithcant feature of the new
radar room 1s the case with which the
radar equipment can be mamtamed.
Directly behind the instrument bank is
a brightly lit work area, i which repairs
can be made with a mimmmum of inter-
ruption to operations. The room itself,
part of an addition built m 1958 at a
cost of 5115000, features subdued,
carefully  reflection-proofed  lighting.
Flach radar station has compuict over-
head, cockpit-tvpe controls.

[ .
Japan Vies for Sales
In Avionics Market

Los Angeles, Calif.—Reborn Japanese
precision industries are producing high-
quality, low-cost semiconductors which
are so compehitive with U, 5.-bmlt prod-
ucts that American companies are “fall-
mg over themselves” trving to buv into
the Japanese firms, according to Frank
A. Kasala, president, Twimn Lock, Inc.,
manufacturer of clectrnical  terminal
blocks here. He returned recently from
a tour of Japan during which time he
was a guest of Japanese industry and
closing speaker at the First International
Svmposium on Rockets and Astronau-
tics held in Tokyo.

According to Kasala, several large
U. 5. companies, among them Interna-
tional Business Machines and National
Cash Register, already have set up in
Japan and are turning out precision elec-
tronic equipment on a price basis with
which U. 5. companies cannot com-
pete due to lower Japanese labor costs,

He dispelled the common American
conception of the shoddiness of Jap-
anese-huilt goods and contends the cal-
iber of their products 15 excellent. In
Kasala’s opinion, the qualitv of Jap-
anese-built computers, memory drums,
digital readout equipment, ete,, is su-
perior to the products of U. 8. labor,

Automation has not been neglected
by the Japanese either, he said. Excel-
lent laboratory facilities are available to
study automation possibilities and even
though labor is cheap, automation is
pushed to achieve high volume, One
Japanese plant alone, he said, turns out
in excess of 1.5 million transistors a
month using fully automated processes.

Doors are gradually being closed to
U. S. interests, he continued, citing that
the American exports Japan needed were
U. S. dollars and technology. Capital is
now no longer needed due to a steady
strengthening of the Japanese ven on
the world market and Japanese tech-
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New Avionic Products: e
Battery, Doppler Radar

“Snake battery” to power repeater ampli-
fiers in submarine cables consists of a series

of scgmented cells which makes the battery
Hexible enough to ft inside a cable, even
when wound on drums. The zincsilver
thloride battery, developed by Aerojet-Gen-
eral for Army Signal Research and Devel-
opment Laboratory, is activated when im-
mersed in water. The battery measures 1 .

in diameter and is 30 in. long. It delivers

5 ma, current at one volt for periods up to
ane j'l...":l.r.

Radan 500 commercial doppler radar, developed by General Precision Laboratory, weighs
68 lb., is accurate to within one knot plus 0.29% for ground speed indication and 1o
within (L2 deg. in drift angle determination. Fquipment is a transistorized, pulsed, self-
coherent type doppler radar and is designed to Arine Characteristic 540,

'['.mt]-'.-u:n'igutinn computer, for use with Radan 500, is dual-channel device which computes
distance to go to destination or way point and perpendicular distance off desired track.
The transistorized TNC-50 computer and control panel weigh 23 1b. and are accurate

to within { naut. mi. plus 0.2%. Computer also provides output signals for use by
automatic pilot. -
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PRACTICAL FIRST CHOICE
FOR BUSINESS...

FAIRCHILD /55 2)/

The Fairchild F-27 propjet transport is first choice of corporations

because it is tailored to their special air transportation

requirements.. All the superior qualities that make the F-27 a
superb profitmaker for short-medium range airlines also

make it an economical, efficient aircraft for cost and time conscious
corporations. Such leading companies as General Tire & Rubber

Co. and Johns-Manville Corp. are now using the F-27 for a wide
variety of tasks. It has been purchased by a total of 21 firms

to which aircraft are an essential tool in day-to-day business activities.

EFAIRCHILD 52 2//

FAIRCHILD ENGINE & AIRPLANE CORPORATION » HAGERSTOWN, MARYLAND

nological capability has progressed to
the point where outside help s no long-
er solicited, Kasala sad. Some com-
panies have set up facilitics in Japan
onlv to find that getting dollars out of
that country 15 almost impossible, and,
he added, trade restrictions are so com-
plex that a firm of American lawvers in
Tokvo has been specializing i these
problems for some bime.

Three methods are open to U, S, bus-
messmen who want to take advantage of
low Japanese labor costs, Kasala said:

s Fstablish their own manufacturing
facility 1 Japan. This is dithcult be-
cause of the “hne print” which creeps
mto the agreements and results in dif
ficulty 1n gething monev out of Japan.
¢ License a Japanese compunv to man-
ufacture products. The same drawhacks
arc imherent i this arrangement as in
the preceding one. Additionally, pro-

tective taniffs may force prices to the
LT, S, consumer as high as domestically
manufactured goods.

¢ Buy into Japanese industry—ditheult
because U. 8. capital 1s no longer sought
with the same fervor it once was.

In Kasala’s estimate, the Japanecse
lack one important tool used extensivelv
im the U. 5. for scientific rescarch:
namely, the trivmverate composed of
mdustrv-umiversitv-government. Re-
scarch in Japan is conducted on an in-
dividual basis to solve problems as they
are confronted. Industry and govern-
ment do not scem to take advantage of
rescarch skills available in universities
and the granting of studies has not been
practiced. His opmion i1s that this 1s
a lack of coordination on the part of
industrv due to a deficit of trained man-
agement personnel. That the Japanese
are aware of this is evidenced by their

Marconi Demonstrates
Avionic Systems in Air

Marconi radio communications equipment
and navigation aids are installed in a Vickers
Viking for demonstration purposes. Top
photo shows part of the cabin with the
demonstration panel on which the primary
mavigational instroments are  installed, in
addition to those in the cockpit. Photo
at right was taken just aft of cockpit.
Equipment includes Marconi AD2300B
doppler navigator, Type AD712 radio com.
pass, Type AD712 subminiature radio com-
pass, Type AD307 high-power HF com.
munications  transnutter/receiver, 'l '}'F{‘
AD305 VHF mult-channel communica-
tioms  transmitter, with associated Tvpe
AD704 receiver, Type AD308 airtbome tele-
printer receiver, and VOR/ILS equipment.
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In addition to
the 21 companies which have

selected the Fairchild F-27,

twelve local airlines are flying this
proved profitmaker in daily seheduled
service, Unsurpassed shore-field
capability, permitting operations
at many airports closed to other
propiets , . . pressurization . .. air
conditioning on the gronnd and
i the air,,.are a few of the
n.ffr.:r:u.m'f:':g fﬁ’.‘ﬂ.ﬂ'r&'f that make the
F-27 the air traffic generator of
the Jet Age—and first choice of
airlines and corporations,

The Fairchild F-27 is in
daily scheduled service with
ALOHA AIRLINES

AREA (Ecuador)

AVENSA

BONANZA AIR LINES

NORTHERN CONSOLIDATED
AIRLINES

0ZARK AIR LINES
PACIFIC AIR LINES
PIEDMONT AIRLINES
QUEBECAIR

TRANS MAR DE CORTES
WEST COAST AIRLINES
WIEN ALASKA AIRLINES

RRS— -

FAIRCHILD ENGINE & AIRPLANE CORPORATION

113



Keen anterest noall thimgs onented to-
ward management traming methods.

So far, impact of the Japanese pre-
cision industries has not been felt i the
U. 5. defense buving progrim, he said,
because of our governmental pnllu to-
wird buving U. S.-made items. This 15
not to sav, according to Kasala, that
J[apanese-made  semiconductors  could
not be found in a computer manufac-
tured i the U. 8. for a commercial com-
pany and used on a defense contract,
He concluded however, that direct con-
tracting or procurement of items for de-
fense 15 not being done.

,.I:—E FILTER CENTER Tl

 British ATC Beacon—Radio Division
of Bendix Corp. will manufacture and
distribute its version of an air traffc
control transponder  beacon (lL“n'L‘Iﬂ.FFL‘d
bv Cossor Radar and Electronics, Litd.
of London. These Cossor beacons are
now being installed in BOAC's Boeing
707 Intercontinental jet  transports,
The beacon 15 said to be 75% tran-
sistonized and capable of accommodat-
ing 64 identification codes. It occupies
! ATR and weighs 18§ 1b.

»5Some Like It Hot—Jupiter's outer
.Ii"l]H]!'-i".IIILTL' I'EilL']IL'H tL‘]'I‘Jl]LTLIh.l[L'!‘F -'.ILTI'.J"'l'f..'

10,0001 wlale the planet’s ammonia
and methane clouds at lower atmos-
phenc  levels reach  temperatures  of
—220F and colder.  This picture of
Jupiter's atmosphere, gathered by radio
astronomers at the California Institute
of Technology's Radio (lbservatory, in-
dicates that the planct 15 surrounded
either by a corona similar to the sun's
or 4 radiation belt like that around the
carth, scientists sav.

» How High and How IFast?—An ar
borne computer that will employ -
frared detechion to assist 1t determine
altitude and speed of a photo recon-
naissance aircraft 1s being developed by
Avion Division of AI'C Industrics, Inc,
I'he computer, called the V/IH (velocity
over height computer) 1s aimed  at
salving the problem of blurred flms
which result when hlmspeed through
the camera 1s not kept constant n re-
lation to aircraft speed and altitude.
The unit uses two mfrared sensors set
longitudinally  and  pointed at  the
ground, one aimed slightlv ahead of
the other. The time difference be-
tween when a karget is detected by the
two sensors 1s the basis for computation,

» Mercury Programer—Development of
a satellite clock and time programer
for the Project Mercury capsule 15 un-

=S —_

The NEW MARK of LEADERSHIP |

....ready to assist you

IN RESEARCH and DEVELOPMENT,
ENGINEERING, PRODUCTION and
TESTING. From the smallest com-
ponent to the most sophisticated
missile system, Horkey-Moore
Associates provides fresh, impar-
tial approaches to your technical

problems, And if it's manufactur-
ing you need, HMA's advanced
precision production methods and
equipment—recently expanded—
are avoilable for your use, Call or
write HMA today.

Ask for new HMA brochure

HORKEY-MOORE ASSOCIATES

2446860 Crenshow Boulevord

« Tarrance, California

AERODYMNAMICS - MECHANICAL - ELECTRO-MECHAMICAL- PNEUMATICS - BALLISTICS - HYDRAULICS - ELECTRONICS
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der wav at Waltham Preaision Instru-
ment Co. under a subcontract from
MeDonnell Aircraft Corp.  Called a
chronomctne  programer, the deviee
will record clapsed time from launch
and -.mtumeltit:ull}' set m mobion on a
precise schedule 13 activities including
re-entry into the atmosphere. The unit
also will gencrate signals to be trans
mitted to the ground through the tele-
metry system.,

» T'wo-Story Tube—Super-power micro-
wave tubes will be tested at Ravtheon
by means of a modulator 100 ft. long,
believed to be the largest in the world.
The two-story modulator  installation
will be housed in a special 50,000
sq. ft. wing to be added to Ravtheon's
Spencer Labontory,

P Autonetics Division of North Amer-
ican Aviation, Inc., has received an 55
million advanced go-ahead contract
from Lockheed Aircratt Corp. for elec
tronic armament control systems  for
mstallation i F-104G ordered by West
sermany.  Svstems  will prov ide the
highters with all-weather, air-to-air and
ur’fu eround attack capabilities. Auto-
m'ti{'.n NASAR radar provides informa-
tion for both high and low-level missions
such as air scarch, automatic tracking,
ground mapping and terrain avoidance

* Boeing Airplane Co. awarded 5500,
000 Minuteman 1CBM test program
subcontract to United Electrodynamics,
Inc., for design, development and fab
rication of FNI/FM airbome telemetn
systems to be used for collecting and
!rm',mn_'tmn data during test operabions.
First plnmr}pL system to be off the line
in January, 1960, is fundamentally the
same svstem as designed by company for
Atlas, Titan, Thor, and Pioncer 1.

» Airthormme  Instruments  Laboratory
heads an cight-company team to design
and develop advanced airborne elee-
tronic cquipment for U, §. Air Foree
under a $38.9 million contract. Other
members  are Acrojet-General  Corp.,
Filtron Co., Ine, HRB-Singer, Inc..
Ravtheon Co., Spun E‘l.]‘i:l'-.['{:ll_':l._ Co..
Svlvania Electromic Svstems and Temeo

Corp.

» About 757 of the cost of the Bendix-
Navvy Eagle air-to-air missile will go for
¢lectronic gutdance and control, which
is under dev clopment by Sanders Asso-
ciates. Inc.. of Nashua, N. . Launcher

aircraft has not yvet been designated by
Navy.

» Radar equipment for Air Defensc
Command’s Aircraft Data acquisition
network will be manufactured by Cros-
lev Division of Aveo Corp. under 2
$21.5 million contract awarded by U, S,
Air Force. Radar is 30 ft, in diameter
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and 15 mmstalled on a steel tower which
is three stories high.,

> Collins Radio Co. has received a
$3.75 million Navy contract to produce
ferrite reccivers for ship and submarine
use in detecting and analvzing signals
from cnemy radars. Each ferrite re-
ceiver uses 252 vacuum tubes, 176
diodes and transistors and consumes
about 14 kw. of clectric power, Navy
5aVS.

> Nation-wide weather facsimile net-
work which can provide high altitude
weather information to 57 U.S. Air
Force bases at double present transmis-
sion speeds has gone into operational
status. Known as Strategic Facsimile
Circuit, the network was c]mgm,-:l and
installed by Western Union Co.

» Hallamore Electronics Division of
Siegler Corp. has received a contract
from Army Ballistic Missile Agencey,
Huntsville, Ala., to mstall seven new
closed ecircut TV camera installations,
Unites are designed to withstand shock
waves of highest known sound volume

level of 150 db.

» Daystrom-Pacific was awarded a sub-
contract for $105.468 for displacement
oyros to be used in the Minuteman re-
search and development program by
Autonetics, a division of North Amen-
can Aviation, Inc. Autonehics 15 asso-
ciate contractor for Minuteman and is
responsible for guidance and control
svstems.

» Air Force has been selected by De-
fense Department to act as purchasing
agent for three services for conmmmon
LILI{_TI‘{]H tubes used by the three depirt-
ments, with full |1n|'.-l{.1m.|1t:t1nn of
new assignment by Mar, 31, 1960, Dur-
ing lhr:'Ll 1959, three services bought
548 milhon worth of commonly used
tubes, of which USAF accounted for
more than 50% of the total.

» Westinghouse  Electric  Corp.  net
sales were 5914,204,000 for the hrst
half of 1959, as aganst $923,961,000
tor the corresponding peniod last year.
Net income was 534,150,000 for the
first six months this vear, compared
with $29,973,000 in the first half of
1958, Earnings were 51.92 a share for
the first half of 1959, compared with
51.70 a share for the same period last
vear.

» Induction Motors Corp., Westbury,
N. Y., maker of avionic compo-
nents for missile and aircraft use, has
acquired Mason Electric Corp., Los
Angeles, Calif.,, through a stock ex-
change. Corporate name has been
changed to IMC Magnetics Corp.

AVIATION WEEK, August 24, 1959

MORE POWER—Less Weight

with the New
CHERRY G-85

The new Cherry G-85 lockbolt gun
is designed to give you maximum
pulling power with less weight. Its
simplified rugged construction as-
sures low maintenance costs. The
gun weighs only 10.5 pounds, which
reduces operator fatigue.

No special air supply is required
with this lightweight gun, because
it develops this high capacity at
normal line pressure.

As the leader in the field of special
aircraft fasteners, Cherry Research

Lockbolt Gun

and Development department has
produced this new lightweight,
high capacity gun to increase the
efficiency of installing lockbolts.*
The G-85 gun may be adapted for
setting stainless steel, monel, alu-
minum and carbon steel Cherry
blind rivets.

For information on the new
Cherry (G-85 gun write Townsend
Company, Cherry Rivet Division,
Post Office Box 2157-N, Santa
Ana, California.

*Licensed wnder Huck patents REZZ, 192; 2,114,4583; 2,527, 307; 2.531,048; 2.570,0M9 and 2,754,703

CHERRY RIVET DIVISION

Townsend Company
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HUMAN FACTORS

Scientists Study Spacecraft Shielding

By Russell Hawkes

Los Angeles—Materials in the closed-
loop ecological system of a nuclear-
powered spacecraft can  save  much
weight by doubling as a shield agamst
direct nuclear radiation from the power-
plant, Robert I'. Trapp and lugene
D). Koneeci of Douglas Aircraft told a
technical meeting of the American As-
tronautical Sociecty  western regional
meeting herc.

The study covered the shield replace-
ment problem with heat exchanger nu-
clear rockets and nuclear 1onic propul-
sion systems,  Best location for life

Atius Gets Air-Transportability Test

Assembled Convair Atlas intercontinental ballistic missile is loaded into a mockup of
a Douglas C-133B Cargomaster turboprop transport at Long Beach, Calif., as |1=If| of a
series of air transportability tests. Atlas center nozele is not installed. C-133B is pres.

sustenance matenals to serve as shield
replacement was found to be the base
of the crew compartment. In any nu-
clear propulsion svstem the reactor s
the prime radiation source. Van Allen
and cosmic radmtion have no important
effect on shield requircments unless
prolonged operation n the lower Van
Allen lobe 1s planncd.

Radiation charactensties of heat ex-
changer nuclear rockets and nuclear-
ionic systems differ. Heat  exclunger
systems produce Ingh level acute radia-
tion while 1onic systems and secondary
nuclear power sources produce low-level
chronic radiation, Radio biologists ask

. &
" kT .F-‘ ]
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ently in production at Douglas Aircraft’s Long Beach facility.

118

for the smallest possible dosage regard-
less of the source, for no matter how
small the exposure to tomizing radiation,
there will be some damage to the in
cividual.

Among other requirements for space
flight 15 a recveling ecological svstem
needed to permit Life away from the
carth environment, It is logical to make
any system be wseful for more than onc
purpose because of the stnct weght
reuirements of space flight. The re
scarchers studied the closed ecological
system from the standpoint of its usc-
tulness as shielding against nuclear
ciation.

Daily requirement of different per-
sons under dentical conditions of activ-
ity will depend on age, body sme and
muscular efficiency, but the normalls
active average man metabohzes aboul
5,000 kilocalones of carbohvdrates, fat
and protem,

To satisfy this nLlﬂ:l. need, he would
consume 2 1h, of oxvgen, prodoce 2.5
Ib. of carbon dioxide requiring about
the same weight of lithium hedroside
to absorh it, nced 3.7 1b. of water m
food and drnk, and eat 2 1b. of maxed
tood for a total vital ]3;1}1{1511:1 of 12.2 1b.
per dav.

Most of the required materials
can be carried and jethisoned for trips
lasting between one and 20 davs, but for
trips Listing more than 20 dayvs conserva-
ton of materials by conversion and re-
cveling of waste mayv become profitable
it weight of equipment and power sup-
p]} does not exeeed Wur_'ight of basic
physiological requirements.

Present weight estimate for a one-
man closed ccological system 15 about
6S0 1h. which assumes a few advances
in the state of the art as well as avail-
ability of power. A more realistic
weight is probably closer to 2,000 b,
IJL'T IMELTE,

[t 15 apparent that for long-duration
fights like 1,000-day mimimum energy
transfer orbits to Mars and back, a three-
man crew would need a vital pavload
of 36,600 1b. without reeveling. With
recveling, this figure could be reduced
to approximately 21,950 1b.; that is, 7.3
Ib, per dav per man rather than 12.2
Ib. per dav per man. A complete algae-
based recveling svstem conld be ex-
pected to weigh approximately the same
regardless of flight duration. To avoid
the monotony of pure algac dict, 1t may
prove necessary to carry 2 Ih. of food
per man per dav in addition to the
complete algae svstem.

Because hvdrogen  propellants  and
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boron can be wused to thermalize and
absorb neuntrons, the shiclding problem
is simplified to attenuation of gamma
radiation. Shield replacement capabihity
ot the vital pavload can he ealeulated by
analvzing its attenuation cocfhicients and
those of shield matenals as a function
of gamma energy.

Sustenance Requirements

High molecular weight absorbers are
maost cthaent for the removal of gamma
ridiations with energies below about 1
mev and above about 3 mev. Low mo-
lecular weight materials which consti-
tute sustenance n:ql!lin;mcuh prm'idﬂ
ccomomical shielding in the intervening
energy range. Calculations of gamma
shield replacement capabilitics of the
sustenance matenals were based on the
following analvsis of the chemical com-
position of the sustenance material:

Oxvgen—92.80 1b./man-day.
Hyvdrogen—0.87 1b./man-dav.
Carbon—0.80 1b./man-dav.
Lithinm—0.73 |b./man-day,

Lithium hvdroxide is used for carbon
dioxide control. Other materials in the
basic composition, such as the nitrogen
i protein, were assumed to produce
little effect.

IDirect rachation from the reactor en-
hrring the crew compartment will be
more energetic than scattered radiation.
A large portion of the direct radiation
will be in the energv level between 0.5
and 5.0 mev. Most of the scattered radi-
ation will be in the range from 0.1 to
less than 1.0 mev. This indicates that
life sustenance material 15 effective as
shiclding agamst dircet radhation while
cemsiderable efficiency is sacrificed by
using it to replace scatter shielding.

Shield Replacement

Average shicld replacement capability
for direct radiation mav be on the order
of 8 Ib. of shicld replaced by 10 1h.
of sustenance material, while a compar-
able value for seattered radiation mav
be on the order of 10 1b, for every 3 1h.
of shield. Shield capabilitv of susten-
ance matenal need not change with
time. Since the quantity and composi-
tion of sustenance material will remain
constant, that which enters the crew
compartment will be replaced in shield-
ing by waste products.

Two examples of what can be done by
replacing shielding with sustenance ma-
terial were presented. The examples
dealt with round trip flights to Mars
using 21,000 mw. reactor power and
hvdrogen propellants with a specific
impulse of 865 sec. Researchers said
two examples are as follows:

* “Reactor is operated on both earth
and Martian atmosphere exists, there-
fore a scatter shield is required. At a
reactor-orew  distance of 100 ft, the
carth-to-Mars scatter acute dose with
25,000 1b. of mercumv shielding would

AVIATION WEEK, August 24, 1959

be 5.2 rem (roentgen equivalent man)
and the direct acute dose would he
negligible sinee the hvdrogen propellant
for the return trip would be used as
the direct shield. The Mars-to-carth
trip wonld result m 71 rem with 15,000
Ib. of the onginal 25,000 1b. of mercury
used as a scatter shield and the remain-
img 10,000 Ib. used as a direct shield,
thereby giving the crew another 1.3
rem, or a total of about 77 rem in the
1,000 dav trip. Without recveling of
any kind, a crew of three would require
36,600 1b. of sustenance material and
all of this could be used as a scatter
shield for the exat to the carth’s atmos-
phere. As a scatter shield, the susten-
nance material only replaces 10,980 Ib,
of the above mentioned mercury scatter
shicld, The difference of 14,020 Ib.
would have to be carned mm addition to
the sustenance material on the return
flight through the Martian atmosphere;
the 15,000 1b. of secatter shield would
be composed of 14,020 1b. of shiclding
matertal and 3,265 1b. of sustenance
matenal would be required. The direct
shicld of 10,000 1b, could be replaced
with onlv 12,500 1b. of sustenance ma-
terial. The remaining sustenance ma-
terial would now be waste material and

could be left behind.

® ““T'he reactor 15 not operated within
the earth or Martian atmospheres, henee
no scatter shield is required. At a re-
actor-crew  chistance of 100 ft. there
would be no scatter or direct dose on
the carth orbit to Mars orbit flicht. On
the return journey, a direct shield of
10,000 1b. of mercury would keep the
crew dosage down to 1.3 rem acute
direct dose. In this case, if the threc
crew members did not regenerate any
material, thev would begin with a pay-
load of 536,600 1b. and would H:ql_tl";{'
onlv 12,500 Ib. of sustenance material
to protect themselves against the direct
radution on the return trip from  the
Martian orbit to the carth, Tt should
be noted that in this case if we assmme
the availability of power and an S0 Ih.
witter purithcation apparatus, the vital
pavload for the 1.000 dav journev would
be reduced to 22,140 Ib. With onl
12,500 Ib. of the sustenance material
nsed as a direct shield, the crew could
be protected against the direct radiation.
In this case, about 10.000 1b. of bio-
logical waste material could be left in
the Martian orbit.  Another varation
could be mentioned; that is, if the pre-
vious water purification unit was supple-
mented by a chemical sealed tube re-
generating system. In this case, the

Thor Engine Fired After Freezing in Test Chamber

Rocketdyne 150,000-Ib. thrust engine for Thor intermediate range ballistic missile is static-
tested immediately after 72-hr. exposure to freezing temperatures in an environmental
chamber. Engine was exposed to five days of 160F heat and 95% rclative humidity at
Rocketdyne Division of North American Aviation's Propulsion Field Laboratory.
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The PLANE

America’'s newest production
bomber, the Convair B58
Hustler. This delta-wing jet
emplovs an area-ruled fuse-
lage for supersonic regime
efficiency, and has reportedly
been flown in excess of Mach 2
at 50,000 feet. Engines are
four J 79's, in pods below the
wings.

The PROBLEM

Sealing and cushioning vacu-
um tubes in cooling air ducts
for the B58 Fire Control Sys-
tem, designed and produced
by The Emerson Electiric
Manufacturing Company. Dif-
ficulties involved include heat
—the sub-miniature tubes
operate as high as 350 F—
and severe cold when the units
are inactive during flight.
Protecltive material must
stay resilient despite these
extremes.

The PART

—) ) R ) ) L}

Tubes and other electronic equipment
in the B 58 are cushioned by molded
parts of Silastic®, the Dow Corning
silicone rubber. Silastic stays
rubbery, has excellent electrical

properties.
TYPICAL PROPERTIES OF SILASTIC MOLDED PARTS

1F-------_--_u---i---------------—-----

Temperature range, °F _____.. —130 to 500
Tensile strength, psi —coeoo-- 600 to 1400
Elongation, %% cceeeeeecccaa- 150 to 500
Electric strength, volts/mil ... 300 to EﬂE

R — —

For further information write Dept. 0920.

first in

Dow Corning

CORPORATION
MIDLAND. MICHIGAN

siliconos
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SILASTIC
TUBE GROMMET

TOP VIEW

SILASTIC
AIR DUCT SEAL

vital pavlead could be reduced to 14,
490 1b., of which 12,500 1b. would be
used as the direct shield, on the retumn
fAight."”

These examples show that vital payv-
load properly utihzed can save on the
order of 10,000 Ib. on missions pen-
ctrating planetary atmospheres with no
reeveling of vital payload and can pro-
duce savings approximately equal for
orbital missions with lighlv regenera-
tive ecological systems. -

Space Vehicle Simulator

DL‘]L‘g;ttL':i to the Amerncan Astronau-
tical Society meeting heard Walter
Kuehnegger of Martin's Denver Divi-
sion descnbe a proposed reaction control
simulator as a fhght trainer for manned
orbital and space vehicles,

According to Martin studies assuming
that 100% reaction control efficiency
15 reached at zero ambient pressure, re-
achion controls become practical at alti-
tudes above approximately 15,000 ft.

At present no simulators combine
acrodyvnamic and reaction controls, nor
are there simulators which can impose
rotational velocities upon the subject.
A centrnifuge can only reproduce condi-
tions of linear aceeleration and decelera-
tion so 1ts simulation 15 limited to the
mitial and final phases of space Aight.
This has led Kuehnegger to conclude
that a need exists for reaction control
devices to qualify and prepare personnel
for the intrnicacies of orbatal and space
flight.

Martin has considered the following
configurations:
® Gimbaled, mechanically supported
simulator. This version was abandoned
because of the inevitable gimbal lock
and because of input, output problems,
® Hydraulically supported simulator,
This was rejected because it produced
noise indications to the occupant and
would result in bumping and spillage
besides offering many sealing problems.
® Pneumatically supported simulator.
s appears to escape the problems
associated with the other two tvpes and
is more amenable to modifications.

How Simulator Works

Heart of the simulator is a 10-ft.
sphere pneumatically supported on
contoured base. Sphere resting on the
outer ring of the base forms a chamber,
mto the center of which air is dis-
charged at pressure.  In the static condi-
tion, pressure will be equally distributed
over the spherical surface. [f mass flow is
adequate, only about 2 psi. pressure is
required for the initial Lhiftoff. Pressure
distnibution then changes over to the
dynamic characteristics of the mass flow.
Onlv resistance to the rotation of the
sphere by the air bearing support is skin
friction of negligible value. However,
the sphere must be completelv free
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from the base to pernut unrestrained
motion. Sphencity of the shell s the
signithcant factor. As tolerance in this
respect increases, air bearing  pressure
mereases almost parabolically. Only 5
psi. bearing is needed if tolerances are
small. T'he spherical simulator weighs
about 1,600 Ib,, including weight of
the pilot. Almost any structural ma-
terial mav be used if it is rigid enough
to keep the necessary sphericity.
Simulator center of gravity will be
over the geometric center of the S4-in.
chameter base. Evervthing in the sphere
will be located so as to maintain near-
perfect balance. A balance mechanism
with linear actuators will enable the
operator to hold the center of gravit
at the geometric center of the sphere
and will permit adjustment for a center
of gravity displacement to produce os-
cillatory movements, Pilot seat will be
track-mounted to make lincar move-

Atla

]

ment possible. Pilot can be located with
his center of gravity coincident with
that of the sphere or he mav be lowered
so that his vestibular mechanism can
be located at the centgr of the sphere.
This last position would permit physio-
logical testing for otolith sensitivity,
Importance of otolith (internal  ear)
sensitivity for weightless space flight is
unknown but must be determined for
crew selection. Seat must be counter-
balanced to compensate for this change
111 position,

The simulator requires a specially de-
signed seat with body and limb supports
at mght angles to eliminate sliding in
odd positions. Bodv retention allows
only sidewise head movement and hand
movement below the wnst. If the
tightly strapped occupant passes through
the inverted position, relative pressure
stimulus on the limbs is expected to
be reduced. This should contribute to
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s Ablative Nose Cone Shows Re-Entry Effects

Recovered Atlas 8-C nose cone built by General Electric Co. is prepared for post-recoven
mspection.  Ablative material on experimental nose cone shows signs of having flowed back
during heat of re-entry, USAF-Convair Atlas 8-C flew 6,300 mi. (AW July 27, p. 40).
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disorientation of the occupant. Em-
ergeney release system to free the oc
cupant of his arm straps is operated
bv a pushbutton in front of the right
arm rest, The rest of the bodyv re-
straints must be  released  manually.
The hand grips help him leave the sim-
ulator if it comes to rest in a non-level
position.

Smmulator control svstem 15 located
under the occupant’s right hand and
requires only fingertip mcnupulltmn
Stick controls positive and negative
movements about all three axes. Stick
movements for pitch and roll control
arc conventional. Yaw i1s produced by
rotation of the stick about its own axis.
Proportional control response is pre-
ferred to the “bang-bang™ tvpe for ver-

nmicr control. Sradics 1l be conducted
to find whether lincir or logarithmic
svstem should be used,

Twelve reaction jets are mounted
flush on the surface of the sphere. Only
six are needed to produce any compound
rotation but the duphication was made
necessary by entry problems in the base.
Reaction jets must be closed by a de-
tector switch before entering the base
while another in the opposite side of
the sphere 1s opened. If a jet were
permitted to operate within the base
1t would distort the mass flow of the
support and change its own thrust due
to the ambient conditions. Mission
programs for evaluation, sclection and
traming tasks can either be carried on
board or transmitted mto the simulator

Furnace Heat-Treats Rocket Casings

Heat treatment facility, now being built for General Electric's Rocket Engine Section at
Evendale, Ohio, will heat-harden solid propellant rocket castings up to 30 ft. long and 10 ft.
diameter. Facility, which will cost about $1 million, will be operational next March and
later will be expanded to handle 40 ft. casings. Unit consists of quench pits and several
1,300F furnaces arranged in a circle below floor level. A 2,000F furnace will be above floor
level, operating on a centrally-located pivot, and riding on a circular track. Rocket casings
first are heated to 900F in a pit furnace and then hoeisted into the foorlevel turmace tor
heating at higher temperatures. After treatment, rocket casing is lowered into a quench pit
and then transferred to another lower level fumace for inal tempering.
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by radin. No wired connections arn

possible.

Control svstems can be modified to

simulate  specific dvnamic character-

istics of a space capsule or vehicle.

Communication between the occu
pant and the outside operator can be

made possible by flush-mounted two-way

speakers mn the surface of the shell and
intercom or miniature chart recordes
may be used for telemetry.

A roller-tvpe velocity and direction
indicator can be used to record the test
run externally, Closed circuit television
will be a later addition. Diameter of
the base sets the safe maximum angular
velocity at which the sphere can be
rotated. With the 84-in. base, this cal-
culation limits the sphere to 20 rpm.
Should the air bearing collapse at less
than 20 rpm. there w ould be no danger
of the sphere rolling oft the base. A
larger dinmeter base would permit morce
rapid rotation; however, 20 rpm. s morc
than that expected in orbital or space
mancuvers. IF the bearmg collapses, the
simulator can be righted to clear the
door by an emergeney cvlinder of an
or nitrogen.

Simulator Projects

Iirst of the possible projects for the
simulator would be to determine the
limitations of man to rotarv velocities
and accelerations. Controlled mdepend-
ent variations of environmental ]althu
mena such as pressure, humidity, CO.
content, temperature and Iwhhn-rr Comn-
ditions wonld show lht.'n.‘ t’t.hput."lm
effccts on pilot capability, Later, 1t
would be used for crew sclection and
training programs. The simulator lends
itself casilv to modification and many
other missions may be found. For mn-
stance, it would be possible to make a
celestial navigation device of it by sur-
rounding the simulator with a planc
tariiim dome. The base surface could
also be finished in dull black and htted
with simulated stars to give the appear-
ance of complete freedom. The basic
unit can be used for evaluabing control
systems, instruments, and Lqmpmtul
under gravitv-independent conditions by
Eﬂnhnu:}mh changing the direction of
the g vector.

Rear Adm. Jack P. Monroe, Pacific
Missile Range commander, told a dinner
meeting of the AAS the reasons for
Navvy interest in space.

Adm. Monroe predicted the wither-
ing of any service excluded from space.
He said the Navy's aim 15 to use space
to accomplish naval warfare objectives
and to prevent it from being used to
the detriment of those objectives. There
is no doubt that the capability of spacc
vehicles already in the realin of feasibil-
ity will influence directly the manner
in which Navy performs its job of con-
trolling the seas, he said.
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BUSINESS FLYING

el el SN .

BUSINESS AIRCRAFT fleet operated by Pacific Automation Froducts, Ivc., includes (1. to r.) Beech Twin Bonanza, Cessna 180, Morrisey
2150, two Beech Bonanzas. Variety of types means there is seldom need to use an airplane on a job for which another is better adapted.

Air Fleet Saves Time, Builds Prestige

Glendale, Calif.—A five-plane busi-
ness plane fleet is used by electrical
sble manufacturer Pacthe Automation
Products, Inc., to keep pace with mis-
sile builders and missile range operators
who frequently require  custom-made
material and often kev their orders to
quick delivery schedules.

Tight schedules require that Pacific
1uh1|1ut|un President Arthur P. Jacob
and  his enginmeers stkay on the move,
not only to close contracts, but also
to investigate the customer's problems
and help in installation of the cable.
With orders often depending upon de-
very on 24-hr. notice, time en route
spent by engineers becomes a critical
factor in meeting schedules.

Time Factor

Cables and cable harness used in the
missile industry  frequently must be
designed to incorporate special circuits
and adhere to hightly specified electrical
properties. Production runs are short.
Average in-plant cvele for an order lasts
five hours. To mantain this pace, over
4 million dollars must be tied up in
raw materials inventory and at least two
shifts must be kept operating in engi-
neermg and production,  This means
that time en route for an investigating
or installing engineer can form a large
part of the total time from initial con-
tact to delivery. Time lost 15 extremely
costly.

The Pacihe Antomation fleet includes
1 Beech E-50 Twin-Bonanza, an '-35
Bonanza, one of the onginal Model 35
Bonanzas, a Cessna 180, and a Mor-
risev 2150 two-place trainer, The com-
pany’s flight department also serves
space Electronies Corp. (AW May 18,
p. 26), a subsidiarv, and Radio Corp.
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ol America, from which Pacihce Auto-
mation holds a subcontract for instru-
mentation at Vandenberg AFB, Calif.
A fee charged to outside users of the
fleet is intended to cover costs of the
service and no more. The company
takes its proht in prestige and good will.

The Twin-Bonanza is used on twice-

daily scheduled runs between Glen-
dale, santa Monica and Vandenberg
AFB. Santa Monica 15 the handiest
field from which to provide service for
RCA. Unscheduled stops are occasion-
ally made at Pacific Missile Range Head-
quarn:n. NMC Pt. Mugu. The sched-
uled trips carry routine mail and light
cargo as well as personnel.  An extra
T'win-Bonanza or Aero Commander is
sometimes rented to put a second sec-
tion on the scheduled run when trafhe
s verv heavy. This happens as often as
twice a month. OFf Pacific Automation’s
own 900 emploves, a single dav may see
300 at Vandenberg and adjacent Naval
Missile Facility, Pt. Arguello.

The little Morrisey is used for courier
mail or to carry a single high-priority
passenger. It and the other ‘-.]I'ngL Cr-
gined aircraft often carry Jacob and
other exccutives and experts to Burbank
or Los Angeles International Airport
to catch commercial airline flights u-'llu;'n
this 15 more economical than going all
the way 1n company aircraft. This ac-
counts for a major time-saving by avoid-
ing long trips through Los Angeles traf-
hic.

About 90% of the tune, the decision
about what tvpe of transportation to use
is made by a full-time travel clerk in
the accounting department who also
provides haison with the Flight Offce.
Decision 1s usually based on a compari-
son of the costs but if the company fleet

can deliver the passenger to his destina-
tion substantially quicker than commer-
cial air and time 1s at a premium, cost
may be overlooked. On rare occasions,
Jacob or other high company officers
overrule the travel clerk to obtain some
competitive advantage or collect the
preshge which the fleet eamns.

Pacithc Automation’s accounting of-
hee considers this centralized control of
travel an important factor in the proht-
able operation of the company fleet.
As well as avoiding uneconomical use
of the airplanes, it reduces the likeli-
hood of all the Lm]}]ﬂm_h or pilots being
absent when they are needed for some
especially rewarding trip.

Plant Mear Airport

One factor which obviously contnb-
utes to |1r:}ﬁt|h ility of the Pacific Auto-
mation feet is the location of the plant
at privatelv owned Grand Central Air-
port here. This factor will probably be
eliminated this month since Grand Cen-
tral will be closed unless municipal sup-
port can be found. Neither Jacob nor
chiet pilot Ray Cote expects this to al-
ter thr_ p‘ll'tl'.l’ﬂ of fleet operation very
much. The companv is now consider-
g purchase of a helicopter to provide
factory to flight line transportation and
Cote has ]‘J-lﬂtl.'d up a helicopter license.
Pacihc Automation has not vet decided
which airport it will move to, but
Burbank seems a likely choice.

Particularly in tight competitive situ-
ations, Jacob believes fast, immediately
available transportation is too important
an asset to give up in his business. He
cites the time when Pacihe Automation
was bidding on an important missile
umbilical cable contract. The job called
for a big, specalized production ma-
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chine to bruid metal shiclding over the
conductor bundle and inner lavers of n-
sulation, Neither Pacihic Automation
nor its competitors had such a machine
bmt one was available 1n Spokane,
Wash. At 8 a.m., four men hoarded
[ the Twin-Bonanza with Ray Cote, Thev
were experts from engineering. purchas-
ing, manufacturing and plant engineer-
g departments, Pive hours later the
landed at Spokanc where a rental ca
waited at the flight line. The four ex-
perts drove awav unmediately  while
THE Cote hlled out the rental agenev's
forms and had the fee billed to his own

credit card.
MILITARY When thev returned an hour-and-a-

REQUIREMENTS | half later, 11‘]-14?' braiding machine be-
longed to Pacific Automation and was

FOR being packaged for shipment. Cote had
the wirplane fucled and box lunches
MOON BASE were aboard. At 5:30 p.n., the four

were back in the Glendale, Calif., plant

s o : - fnishing up the Pacihce Automation
Iis is the title of one of four g uj

praposal.

: An unexpected advantage of com-
Mmajor space proposals developed panv-owned aircraft in this tvpe of op-
5 s cration 15 privacy. In a high-pressure
by Martin for the military and situation, such as the Spokane trip, time
en route need not be time lost. Con-
astroscientific branches of our ferences can be held, decisions arrived
' ' at and paper work completed during

Government. The importance of the fight,

Fleet Economics

The economics of company feet op-
cration are sometimes surprising,  Oe-
casionally, Pacific Automation flies truck
drivers to Vandenberg to pick up trucks

base program "r*"."f thes country | and drive them back to Glendale. This
15 highly profitable because the drivers

this proposal is tico-fold:

the inevitability of an actual moon

within the next 5 years, and; the carn per diem and the six-hour drve
cach way would make it an overnight

Jaet that we could and can operabion to use surface transportation.

They can be fitted in on the scheduled

undertake sueh a project now — morning flights on a space-available

basis without incurring any significant
costs at all,

Pacihic Automation Ilight Depart-
ment logs as much as 280 hr. and 410
landings per month,  Time between
_ ok stops averages about #0 min.  Filot

f".!'_f"'"f divisions add ip to availability rather than aircraft avail-

| —— abilitv sets the capacity of the com-

one of the top capabilitics in the free panyv's flight departinent. lor its five
arrplines, it has onlv four full-bme

”'rs”‘"'l""'r,ﬁﬂ' man's first ventures in pilots and one outsider who 15 some-

. times available when trafhe s heavy,

w}”{.f,_f};”,”.””.y .:nr';;.?m'u!f'uu. | his s {h,H" at least partly to the difh

culty of finding people who meet the

qualifications.  Besides the basic e

quirements of commercial or air trans-

port rating and instrument rating, Pa-

cific Automation pilots must meet quite

hizh personal standards because they

meet influential customers and assocr-

| ates of the company and must often per-

_ form non-flving services as steward, busi-
' LSS NENEAECT and SECTCTAry.

VT £ F=2 W F INF | | .ddition the pilots do nearly all

their own company paperwork without
BALTIMORE"DENVER "ORLANDO P l I \
beneht of a secretarial staff and perform

nwot wn theory but on “hard”

enginecring design. For Martin's
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MECHANICAL

HYDRAULIC

. SUNDSTRAND AVIATION

SUNDSTRAND

District Offices in: Arlington, Texas; Hawthorne, California; Rocklord, llinois;
Seattle, Washington; Stamford, Connecticut; Washington, D. C.

ELECTRICAL

DIVISION OF SUNDSTRAND CORPORATION

ROCKFORD, ILLINOIS

Sundstrand accessory power
systems and components for
600° F operation have been

proved through comprehensive
research and environmental

testing in the following areas:

Mechanical

Evaluation and testing of new
materials and designs for such
components as antifriction and
journal bearings, gears, hous-
ings, springs, seals, valves,
prassure switches, etc.

Hydraulic

Comprehensive evaluation of
some 20 fluids possessing
varied degrees of oxidation and
thermal stability—plus testing,
including overload applications
of up to 200%, and complete
endurance testing to more than
180 hours.

Electrical

Evaluation and testing of new
materials and designs for such
components as resistors, ca-
pacitors, conductors, trans-
formers,ceramicvacuumtubes,
potting compounds, hookup-
wire and terminals.

all the mamtenance on the aircraft oy
cept 100-hr. checks. Two of the pilots
are rated mechames and one 15 g
I'ederal Aviation Agencev-designated Air
craft Mamtenance Inspecton. The two
pilots who lack ground ratings have
both rebuilt and maintamed aireraft of
their own,  The airplanes are sent to
Beech distributor Norman  Larson  af

Van Nuvs airport for 100-hr. checks
heeause Jacob and Cote like the idea
of having an outside agency checking
the :.lmlm of maintenance. Even engine
changes are done by the mlots, One
reason 15 that Pacific Automation can
make a very large saving by buving en-
gines from the Ewtnr}' at operators’ dis-
count.

SWISSAIR-PHOTO'S Dornder Da. 27 is being modified to enlarge photographic capability,

Swissair-Photo Expands Activities
To Enter Government Map Work

By Ldith Walford

Zurich, Switzerland—Sharp 1ncrease
in need for aerial photography s lead-
mg to cxpansion  In Swissair-Photo
\G.'s activitics to permit it to share
in the government’s acrnal sunvey work,
Work will entail surveyvs of military
projects, highway mapping, hvdroelec-
tric and :Jﬂm :lu._ln]:nmnt schemes for
the government and private companies.

This program is considered only the
first step in the company’s expansion—
m approximately two vears it plans to
extend its services outside Switzerland
to other IMuropean countnes.

Survey Orders

swissair-Photo reached a hrm agree-
ment with the Swiss government n
March to handle projects formerly done
exclusivelv by the Swiss Federal Sur-
vey and Topographic Dept. at Berne.
Orders for aenal survev have increased
so rapidly in recent vears that the gov-
crnment  department  asked  Swissair-
Photo for its assistance.

In the future, the Iederal Survey
and 'T'opographic Department will only
undertake government cadastral survevs
with its Scottish Aviation Twin Pio-
neer aircraft bought last vear for this
purpose. All other orders will be turned
over to Swissair-Photo A.G.

So far, the company's activitics cov-
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ered chieflv aenal shots for its parent
company’s promotion material such as
maps, travel brochures and posters. It
also worked on orders from private com-
panics for oblique acnal photographs
used mostly for educational, industrial
and land planning purposes, geographi-
cal views for tounst offices, posters,
postcards, datly  newspaper and  book
Ilustrations.  Latest - published  travel
ook, “Across the Alps,” took Swissair-
Photo A.G, a vear to complete. Using a

Viper Super Cub plane borrowed from
the Swiss Acro Club at Zurich, the
company supphied 92 acrial views of
the Swiss, French, Ttalian and Austnan
Alps.

The company also derives a share of
its income from the sale of reproduc-
tion nights to pictures,

Variety and volume of new assign-
ments now expected have encournged
the companv to buv its own |}]LIIIL—.'I.
Dornier Do. Ea—lu do the work,  All-
round visibility, large interior and min-
mum speed of 35.5 m]:uh make 1t ideally
suitable for aerial surveving. but Swiss-
air-Photo A.G. has since found that
several additional modifications are de-
sirable,

At Dornier’s Mumich works, the air-
craft is at present being htted with
larger cabin windows, additional fuel
tanks for seven hours’ Aving time and
a radio, but no bhnd or mtrhl fAving
instruments will be installed. L'Hl.nlllr.
cost of the plane fullv cquipped to
Swissair-Photo’s  specifications will  be
approximately 535,000 instead of the

526,000 price of the standard Do, 217
m:}c'[L]

Order of prionty of the vanous jobs
carmarked for the ublization of the
plane 15 anyv kind of aerial survey work;
transport of hight cargo for Swissair:
business fAving “of Swissair exceutives:
ambulance dutv from one Swiss air-
port to another (Do. 27 can accommo-
date two stretchers): and techmical re-
connassance.

Additional, and probablv more power-
ful, arreraft will be needed for the next

stage mm the companv’s development.
I'oremost among those of future mter-
est are Dormier’s modified version of
the Do, 27, the recently announced
Dao. 28, which made its first appearance
at this vear's Paris air show: the [tal-
ian Piaggio P. 149 or P. 166, or the
swiss Pilatus Porter hghtplane, which

New Version of Soviet A-13 Glider

New model of the Soviet A-13 glider has a V-tail and retractuble landing gear. Gross
weight is about 700 Ib. Soviets sav the glider can do aerobatics and inverted fRight.
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BARRATRON is a proprietary brand name for
a proprietary product... our powerful new ECM
weapon. It is the electronic industry’s newest
high power transmitting tube, a self-modulat-
ing noise generator. Herein are most of the facts
permitted to be made public. You can (1) ex-
trapolate from these; (2) if you have a need-
to-know, send posthaste for our Barratron
brochure; (3) come to San Carlos and see for
yourself a quite amazing generation of white
noise. This is really big!

We make Barratron tubes in either tunable
or fixed tuned versions. Both provide broad
band white noise, and both are finding their
principal applications in present and proposed
ECM jammers.

The tunable version is physically and electri-
cally interchangeable with CW magnetrons
now installed in obsolescent systems. An added
advantage, beyond the incredible increase in
quality of the jamming signal, is that the tun-
able version does not require a modulator, and
does not require a noise generator chassis. We
are conservative when we say that the white
noise emanating from a Litton Barratron tube
is ten times more effective for jamming than
the power from a CW magnetron. The tunable

Barratron tube, then, is designed to upgrade

present systems at nominal cost. We are pre-
pared to replace every CW magnetron jammer
in existence with this tube.

The fixed tuned Barratron tubes are intended
for new systems. They eliminate the need for
tuning circuitry or modulators. They are the
ultimate in jamming tubes producible at the
present time in quantity with reliability. They
permit the development of barrage jamming
power in systems small enough and light
enough for airborne use. They permit truly
simultaneous, continuous barraging over any
bands you choose; and they permit all this while
functioning unattended and automatically.

If you are hesitating because of sophistica-
tions you have heard about or have seen in
prototype form, hesitate no longer. Those are
all deucedly tricky to make, expensive, and
everybody has a lot more to learn about them.
Meanwhile the Barratron tube is here, ready
to cover frequency bands from UHF well into
the microwaves and at a cost that is hardly more
than a magnetron'’s.

Our Barratron people will answer any ques-
tions you have. Write, or get to the head of the
line by sending a telegram. Litton Industries
Electron Tube Division, Office A-7, 960 Indus-

trial Road, San Carlos, California.

LITTON INDUSTRIES Electron Tube Division

KLYSTRONS * CARCINOTRONS
* SPECIAL ECM TUBES -

MAGNETRONE -
TUBES * NOISE SOURCES

* TRAVELING WAVE TUBES -
CHOSSED-FIELD AMPLIFIERS * MICROWAVE FILTERS *

BACKWARD WAVE OSCILLATORS * GAS DISCHARCE

DUPLEXERS * TH TUBES



CUTLER-HAMMER
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Cutler-Hammer’'s Highly Reliable
Miniature Toggle Switches

RATINGS: 2 amps @ 28 volts
D-c, 1 amp & 50 volts D-c, 2 amps
@ 115 volts A-c

Minimum rating: 30 microamps @
50 millivolts

TYPES: 2 and 3 position single
and double pole switches with main-

tained or momentary switch action.

WEIGHT:
Single Pole—35.0 grams
Double Pole—6.5 grams

CUBIC CONTENT:
Single Pole—.145 cubic inches
Double Pole—.230 cubic inches

An extremely compact power or dry circuit
switch ... usable as a pre-set switch in aircraft

recognition systems. .. for walkie-talkies. ..
electronic instruments and communications.

NEW design concept. .. the toggle lever
works directly on the movable contact mem-
ber insuring positive make and break action.

NEW gold-plated contacts open and close
with a wiping action for good contact even on
low energy circuits. Contact bounce is ex-

tremely low.
NEW positive detent switching action for
improved operator “feel”.

N E W silicone rubber lever seal stops sand,
dust, and moisture.

NE W molded body has new high arc-track-
ing resistance and excellent recovery voltage.

Another example of Cutler-Hammer leader-
ship in developing better switches, this new
miniature toggle switch meets the most exact-
ing requirements of the electronics industry
and the military. Write today for Publication
ED20-Q286, Cutler-Hammer Inc., Milwaukee
1, Wisconsin.

Cutler-Hammer Inc., Milwaukee, Wis. ® Division: Airborne Instruments Loboratory. ® Subsidiory: Cutler-Hammer International, C. A,

Associates: Canadian Culler-Hammer, Lid.: Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation,

was also shown for the first time at
Pans this June.

Swissair-Photo A.G. uses three kinds
of cameras:
® Antomatic Swiss film camera made
by Wild, Heerbrugg near St. Gall, type
RCS, 9 in. x 9 in., 150 mm. This is
used for vertical shots of large areas.
¢ Wild hand camera Type C2, 13 cm.
x 13 em./170 cm. used for oblique
shots m mountainous areas, It was
produced by Wild according to Swissair-
Photo A.G. requirements and is the
only model of its kind in existence.

e Several Wild hand cameras for tak-
ing aerial pictures from the cabin win-
dows of the airplane.

The company employs one full-time
helicopter pilot formerly of Heliswiss,
the Swiss helicopter company, and two
reserve  pilots. All three have been
checked out in the Do. 27. The two
reserve pilots also serve as regular 1n-
structors at Swissair’'s traiming school
for pilots at Kloten Airport, Zurich.

Two of Swissair-Photo's four photog-
raphers deal with the developing of
oblique photographs in the laboratory;
the other two are employved as plm—
togrammetric operators on the proc-
cssing of the RCS and CI type pic-
tures.

Operating Procedure

A Swissair-Photo client specifies 1n
writing the purpose of the aenal views
required; height and direction of flight,
longitudinal and lateral overlaps, camera
to be used, time of day when the shots
should be taken and so on. Swissair-
Photo checks these proposals and if
necessary makes counter suggestions to
the customer. This checking mayv often
entail making a trial flight over the
specthed territory, particularly if narrow
valleys or ravines are involved where,
depending on the time of the vear or
prevailing weather conditions, light ef-
feets are subject to rapid ::hﬂngr.

If a request covers fortifications or
any other project under government or
military  control, Swissair-Photo A, G.
must submit pictures to Swiss security
headquarters at Berne for checking and
ultimate permission to release them to
the chient. But this doesn’t often hap-
pen because Swissair-Photo is famihar
with the location of most prohibited
arcas and 15 consequently able to give
the client advance warning if the de-
sired photographs are unlikely to pass
security ﬁcrr:r;:nmg

The Swiss government pavs 80% of
the cost of survevs of development
schemes such as hvdroelectric projects
or mapping of new highwavs, etc.,, and
the local governments pav the remain-
ing 20%.

For the next vear or so Swissair-
Phato A.G. expects to be able to man-
age with just the one Do, 27 aircraft,
particularly since it can always rent a
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Cessna 180 or Piper Super Cub from
the Swiss Aero Club.

Negotiations between the Swiss gov-
ermment and Swissai=Photo A.G., with
a view to pooling their photographic
facilities, have been going on for some
thime.

The situation became acute in 1956
when the government's Percival Prince,
then used for the survey work, devel-
oped engine trouble on takeoff, crashed
and killed its pilot.

First ofhicial approach was made to
Swissair-Photo A.G. a vear later, but 1t
met with a refusal because the company
already had enough work and intemnal
problems of its own.

But the government's proposal of-
fered obvious attractions and Swissair-
Photo seized the opportunity for possi-
ble expansion. First step in 1958 was
to come to a loose armangement with
another company in the business—there
are mine in all in Switzerland—the Ver-
messungsburo Karl Weissmann, Zurich,
to include mapping for the government
in their combined operations on a trial
basis of one vear. It worked out to the
satisfaction of both firms and a firm
agreement has now been made. Karl

Wewssmann, head of the Vermessungs-
buro, is general manager of both com-
panmies.  Individual offices and labora-
tories are still housed in separate build-
ings in Zurich, but by fall this vear
they will be combined under one roof
m a new office block in the center of
the citv,

Swissair Background

Swissair-Photo A.G. considers its bus-
iness an inheritance from aviation pio-
neer Walter Mittelholzer, one of the
two founders of its parent company,
Swissair, Swissair-Photo A.G. was es-
tablished at the same time,

Son of a St. Gall baker, Mittelholzer
took up photography as a profession,
but his real interest was alwavs in fly-
ing.

During the 1914-18 war he served
as a pilot with the Swiss air force and
joined Ad Astra, one of Switzerland's
two original airlines—the other was Bal-
air—when he was demobilized.

He was the first pilot to fly over and
take aerial photographs of the Alps.
When Ad Astra merged with Balair to
form Swissair in 1931, he was appointed
commercial director and later president.

Tempo Il Nears Initial Flight Tests

Pressurized execubive version of a
Douglas B-26 attack bomber (AW June
15, p. 109) 15 nearing completion at
L. B. Smith Aircraft Corp. production
facility at Miami, Fla.

Airplane, designated Tempo I, is
scheduled to make its first flight in Oc-
tober. Second production aircraft is
now entering jigs. Another model,

Tempo 1, utilizes the same pressure-
scaled fuselage but is not pressurized.
Company said Tempo Il carries from
seven to 10 passengers in executive
conhguration, has a 350 mph. crmsing
speed and features a 28-ft, walk-through
cabin. Tempo II will cost about $375,-
000 for basic pressurized plane, plus
interior and electronics, The price of

TEMPO 11 version of Douglas B-26 has elongated nose section for radar and carzo.
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VAP-AIR’S YEARS OF EXPERIENCE
CAN SAVE YOU K

UNDREDS

OF SPEClﬂllZED MAN-HOURS in solving

critical thermal control problems

a case i poini:
sophisticated problem:

AIR TEMP CONTROL IN MACH 2 MANNED CRAFT
Needed:

absolute accuracy under severe G
conditions, light weight, safety in case of
electrical failure, sensitivity throughout

a wide ambient temperature spectrum,
low initial cost, simple maintenance,
interchangeable parts for

3 complete air temp systems:

cabin temperature
pressure suit
electronic compartment

simple solution

VAP-AIR ELECTRO-PNEUMATIC
CONTROL SYSTEM

The 3 basic components shown at

right, interconnected by VAP-AIR
designed electrical circuits met

all these requirements... with response
rates full open to full close of less

than three seconds. Because all pick-ups
and valves have the same resistance
value, several systems for one

craft can use the same parts!

DUCT TEMPERATURE SENSOR VALVE AND ACTUATOR

One of many types made by Vapor, ‘Two types: ON-OFF; or full-modulating, vari-

including thermistors, wire-wound re-  able opening, Considerably lighter and smaller

sistance-temperature pick-ups, mer- than electric valves, lighter than other pneu-

cury contact thermostats, or the new  matic valves, Provides accurate hot and cold air

MERCISTOR. proportioning. Other coaxial designs available
for minimum envelope and rugged light weight.

NAVY A3] Vigilante
Mach 2 aircraft

*

CONTROLLER

Automatic or manual precision
Magnetic Amplifier Power Control-
ler acts as temperature controller,
power converter, and transformer.

Safe, simple, rugged, reliable!

CALL ON VAP-AIR FOR SYSTEMS ENGINEERING AID WHENEVER A TEMPERATURE CONTROL PROBLEM ARISES;

AIR TEMPERATURE: Instrument & eclectronic com-
partments, c<abins, cockpits, windshield and wing
anti-ice. of problem,

VAP-AIR

& @ @ & & & & § @

LIQUID TEMPERATURE; All liquids, including fuel
systems, batteries, exotic rocker fuels, H.O,, acids.

SURFACE TEMPERATURE: Anti-icing, de-icing, na-
celles, primary hear exchangers, generators, alternators,
canopics, bearings, gyroscopes, accelerometers,

a @@ d@aEaaEam

Derailed data and problem analysis for those who design for flighr,
Write on your letterhead, specify type of equipment or nature

The Aeronaulical Division of

VAPOR HEATING CORPORATION
80 E. Jackson Bivd., Chicago 4, lll. Dept. 25-H,
Vapor Heating {(Canada) Limited
3055 Courtral Ave., Montreal 20, Quebec
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Three-view emphasizes longer, streamlined fuselage. Note addition of 185-gal. tip tanks,

Tempo II Design

| Estimated Performance:
Erni.-.-ing true air speed at 20,000
at 31000 Ib, gross, 677
|HI‘-H.r T covev o350 mph,
Stall speed at 35 l]{]'[]' 'th gross,
flaps and gear extended. . .95 mph.
Rate of climb at sea level, H*ﬂﬂﬂ
Ib, gross, maximum continu-
ons power ...........1,050fpm,
Rate of chmb at 5,000 ft. at 35.-
000 Ib. gross, critical engine in-
operative and propeller feath-
cred, remaining engine at max-
imum continuons power. . . 300 fpm
Runway requirement (CAR 4b) at
sea  level, 35,000 1b. gross,
standard air .. ..... . ... 4130 ft
Land over 50 ft. obstacle at sea
level, 31,000 Ib. gross, standard
| L P D R AR T !
Weights:
Maximum takeoff gross. .. .35,0001b.
Saximom  landing  gross. .. 31,000 Ih,
I'mph weight, less interior and

Fuselage width (maximum)_ .5 ft, 2 in.
Fuselage height (maximum) . 7 ft. 0 in,

Fnsr:lugt length L B0 1L in,

Landing gear tread......21 #. 1} in,
YRRl BEEE ey s e 13 ft. 4 in.
Fuel:

Wing tanks ...............800pgal,
Ohiter wing panel tanks

(optiomal) . .............200gal,
Wing tiptanks. ............ 70 gal.
Total capacity ...........1,370 gal

aviomics . . .. v en e 23,000 Th,

Structural design RI‘:LLJ:IH {]I"ﬁ]

Mever exceed . . ovs=as 328 mph,

PAVIRE ovinwanemsmeinasi 365 mph.

Flaps down .............208 mph.

xear down ..o v niinn.... 160 miph.
Dimensions;

SRR oy R R 71t 4in.

I o | R A .60 ft. 13 in.

51T 1] SR, | I o |

Wingarea ..............3%85q. 8.
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Tempo I is about $100,000 under that
hgure.

Tempo 11 fuselage s 9 ft. 7 in.
longer than the onginal B-16, although
the B-26 wing shape and control sur-
tices have been retaned.  Heght s
1 ft. 3 in. greater and fusclage has
heen considerably streamlined from the
wartime configuration,

Redesign of wing attachments freed
the cabin of wing structure, engincers
said,  Wings now are attached to two
pairs of fusclage frames made of 15 m.
thick rolled alumimum plate, resulting
m additional 10 . length of the wing,
mereasing its area by 18 sq. ft. "T'ip fucl
tanks carrv 1585 gal. cach.

Nosc has been considerably clongated
to contain an integral radome  and
1,000 1h. of cargo. “Nacelles, cmpen-

- P - | .
! ¥ ; 4 2 [ .\ :.I ]
] i | L: %

mage and landing gear remains rela-
r|1.Lh unchanged. F'Emurpluntr- are bwo
Pratt & Whitnev R2S00-C engines
producing 2,100 hp. cach (AW Oect.
20, 1958, p. 111). Propellers are Ham-
ilton  Standard  three-blade  S3E60
(899-20 maodcls.

Aircraft 1s designed to cruise at 16-
17.000 ft., with cabin altitude main-
tatned at 5,000 ft. Fail-safe cabin de-
sign was aimed at withstanding  differ-
entials of more than S psi: company
engineers said maxunum |:-r{.~.-un.f|’rmn
m operation will be onlv 417 psi.
Cabin includes Douglas DC-6 tvpe side
windows, which also act as cscape
hatches.

Tempo Il cabin pressure svstem in-
corporates a Stratos engine-driven com-
pressor located in the rnight engine na-
celle.  Air cveling and heat  transfer
cquipment is located in the wing roots.
Components are all off-the- shelf hard-
ware, with exception of plumbing and
ducting.

Aircraft’s cockpit has been modified
to include a copilot station with dual
controls. Overhead window panels have
been nstalled i the cockpit and main
windshield is curved and htted with <th
. thick laminated glass.

Company  said EJ]:ITILHII] cquipment
will mclude drag chute for landing and
JATQO hottles for takeoff.

Tempo will be certificated for take-
off weight of 35,000 |b, and kinding
weight of 31,000 Th. 1uel capacity is
1.170 gal. (1,370 gal. with optional
wingtip tanks). Range with full fucl
will be 2,200 pu., with 45 mm. re

MUTVE.

Fmr:hlld to Bmid the Umbaugh 135

Fairchild Engine & Airplane Corp. will mannfacture Umbaugh 15 rotary wing aireraft
under a subcontract from Umbangh Aireraft Corp, Tooling will get under way imme-
diately; aircraft will sell for $9.995. Forward mobion is obtained by pusher propeller
driven by Lycoming 180 hp. cogine. Three-blided rotor provides lift and can be
clutched into engine for vertical takeoff, Prototvpe now is undergoing tests at Fairchild's

Hagerstown, Md., plnt.
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Rocket case is lowered into casting bell (left) in preparation for pouring; motor is cured in bell for 72 hr. at 170F after final pour.
At right, star-shaped mandrel is poised for insertion into the case. Mandrel is coated with Teflon, which acts as a lubricant.

Astrodyne solid rocket reaches 45,000 Ib. thrust during test firing at McGregor, Tex.,
facility. Unit produced pressure-time curve exactly as precalculated, company said.

Astrodyne Builds Solid Rocket Motor

Large solid propellant-fueled rocket motor, successfully fired by Astrodyne, Inc., at Me-
Gregor, Tex., produced 45,000 b, thrust and a specific impulse which the company said
compared “very favorably” with the most powerful solid propellants now under development
in the solid rocket industry. Motor used an ammonium perchlorate aluminized propellant
and a modified XM-34 rocket case and contained 40 times more propellant than any cast
motor Astrodyne had previously fired. The XM-34 case was used for the booster Astrodyne
produced to zero-launch a North American F-100 jet fighter. The case is 16 ft. long and
27 in. in diameter. A new aft head with a smaller throated nozzle was designed for the case;
aft end of the case and the aft head were coated with a new Astrodyne-developed insulation
that protected them from the 5,000 deg. flame temperatures. Rubber-based insulation
material was th in. thick.

QOuality and consistency of propellant is
checked as it is poured into casting can.

Mandrel 15 locked _illlu place, ready for the start of the casting operation, Unit was ignited from forward end (aft-end view is at
left), and burmed simultaneously along all surfaces and aft end. At right, view directly into case shows full 13-ft, charge,

Propellant casting can is lowered into a pit for the pouring operation. The can holds  Technicians place casting can on top of
approximately 1,200 Ib. of propellant and is waterjacketed to aid in maintaining the the de-nerating wvalve and contents are

Afr hiesid i vlised in ssenbly 16 vulcatize T o pilas e _
proper propellant temperature.  Unit is transported by a forklift with special adapter. dumped into the rocket case below. I' "'_"Ij_“ placed in assembly to vulcanize rubber-based insulation to inside (left). At center, the rocket motor has been removed
: rom casting bell for application of the nozzle assembly, Special jig (right) is nsed to align aft head assembly to rocket case.

i 2
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For functions of rotating speed
CONTROL

with the new AC Speed Monitor!

APPLICATIONS

® Engine starting cycle control
® Ignition and ignition cui-off
® Engine starter cut-off

e Clutch control

® Entrance guide vane positioning
® Bleed valve control

® Overspeed protection

® Underspeed protection

SPARK PLUG €5 THE ELECTRONICS DIVISION OF GENERAL MOTORS
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The AC Speed Monitor triggers engine and machine functions more accurately and dependably than any
device now on the market. And it's applicable to both military and industrial equipment.

It's so sensitive that it opens and closes electrical contacts in two snap-action switches within a tolerance
of 159 of speed settings. The speed range i1s 500 to 5000 rpm. Within that range AC Speed Monitors can
be calibrated to your exact requirements. When more than two switches are desired, AC Speed Monitors
can be coupled in tandem.

All of this performance is designed into a one-pound package that's less than three inches in any dimension
— for mounting almost anywhere. Yet the AC Speed Monitor is ruggedly built and permanently lubricated
for thousands of hours of life, proved by severe laboratory environmental tests and actual field conditions.

If you have need for this superb automatic device, and wish more details about it, or AC Fuel Controls, con-
tact the Director of Sales, AC Spark Plug —the Electronics Division of General Motors, Milwaukee, Wisconsin.
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ARDC Tests Remote-Controlled Sweeper

Remote-controlled  decontamination
ramp sweeper is undergoing tests by
USAI’s Air Research and Development
Command for use in cleanup operations
following a nuclear explosion.

The sweeper, which can be driven
conventionallv for dailv ramp cleaning,
would be remotelv controlled to avoid
CxNpasing pr.rsenm:l to tadioactivity In
cleaning up fallout debrnis from a nu-
clear attack or an accidental nuclear
explosion. The Air Force says that even
with utmost precaution and claborate
safcty devices, the probabihty of a
peacetime nuclear accident increases di-
rectlv with increased number of flights
with the weapons. All Air Force h-J‘-E"-
have special directives dealing with air-
craft accidents with nuclear weapons
aboard,

Air Force Special Weapons Center,
ARDC, Kirtland AFB, N. M. will test
the sweeper, which was produced by the
G. H. Tennant Co., Minncapols,
Minn., After tests, lasting about one
vear, the Air Force will contract for
production of the vehicle.

Television Use

Television cameras htted to the ve-
hicle will permit radio controlled oper-
ation from distances up to 10 mi. At
present, the brush-vacuum sweeper s
controlled from an electrically  con-
nected control panel to demonstrate its
remote control capabilities.  The oper-
ator, using the control panel, can per-
form the following operations: start the
engines; adjust the throttle, brake, shift
gears (four forward, one reverse); control
brush pressure or clearance: discharge
dust from the vacaum hlter; turn right
or left and dump the 4 cu. vd. hopper.

One of the three shock-mounted tele-
vision cameras will rotate 360 deg. and
will have a zoomar lens focusing to 18
in. If neccessary, the cameras will be
equipped with avionic cooling deviees
to prevent overheating of the electron
tubes durmg extended operation,

In operation, the sweeper will be
cquipped with  Geiger counters  and
other radiation detection devices and
will indicate arcas of high mtensity
radiation.

Microphones on the sweeper will
broadcast engine sounds to the con-
troller along with the television picture.
This will mid the operator in detecting
engine malfunction and improve his
“feel” of the machine. Safetv devices
on the sweeper mclude an antomatic
brake which actuates upon loss of the
radio control signal.
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REMOTE control Eﬂpﬂhl'lh‘ of dLmnt.a.mlnahnn sweeper is d:mnnsh"ﬂted w:th electrically
connected control panel. Vehicle will be radio controlled.
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SWEEPER demonstrates its time-cycled auntomatic dumping operation, The 4 cu. yd.
hopper is lifted to full height three times to dislodge all residue.

The 10-4ton vehicle cleans a path 57
in. wide and can sweep at a maxinum
speed of 35 mph. Most cffhicient sweep-
ing speed, however, is approximately
15 mph. at which anticipated efhciency
is 99% in sweeping up pea gravel, fall-
out debris and runwav soilage.

The dirt pickup svstem utilizes a rotat-

ing broom which rotates m a dust
staled hopper. Air jets are used to foree
minute dust particles into the main
vacuum airstream. The dust laden air
i5 filtered through a fve macron hlter
which can be remotely igﬂltLd to de-
posit the radicactive dust into the main
hopper.

Powering the sweeper are two Her-

cules 93 hp. engines. One engine pro-
pels the vehicle and the other powers
the rotating brush, vacuum fan, jet
blowers and the 24 v. generators,

The Air Force also 15 considering the
possibility of using remote controlled
bulldozers which would clean up heavy
debris before using the decontamina-
fion sweeper.

In addition to clearing away heavy
debris, the bulldozers could be used to
dig disposal pits for radioactive dust and
dirt. After cleaning up the fallout ma-
terial, the radio controlled  vehicles
would be driven to a remote arca and
allowed to “cool” until they can be ap-
proached by personnel.
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When the best communication and navigation equipment
you can buy is worth the little extra it costs

Eul]ins—fh'st choice for performance, reliiabi]it;,r and safety in airline, private and business aircraft.
Costs a little more—worth much more. Collins comm systems with power supply as low as $1395—
nav/comm with power supply as low as $2370. See your Collins aviation distributor.

BURBANK, CALIFORNIA

COLLINS RADIO COMPANY + CEDAR RAPIDS, IODWA DALLAS, TEXAS

NEW AVIATION PRODUCTS
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Mechanical Arm for Project Rover

General Mills Mechanical Division is completing tests of a mechanical arm for use in

connection with Project Rover muclear propulsion studies tor University of California’s
Unit, capable of lifting 5,000 Ib., will be used in remote dis-

scientihe Laboratory,

assembly work at Nevada Test Site (AW May 4, p. 83).

Drag Chute Release

Electro-mechanical release mechan-
ism for aircraft drag chutes weighs 0.8
Ib. and is qualified for 10,000 endur-
ance cvcles.

The mechanism, No. 11-2161-000,
functions in two operations; first de-
plovs the chute, the second disengages
it from the aircraft. Control may be
designed to other specific aircraft ap-
plications.

Aero Supply Mfg. Co., Corry, Pa,
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Flow CGontrol Servovalves

Mechanical feedback clectrohydraulic
servovalves are designed for aireraft and
missile flight control systems and indus-
trial control installations.

Valves are available in Serics 31 and
32, which differ in that Senies 32 has a
larger hyvdraulic port circle and second-
stage sliding spool permitting greater
maximum flow. The Senies 31 has a
higher dvnamic response.  Maximum
rated flow at a 1,000 psi. valve pressure
drop is 4 gpm. for Series 31 and 8 gpm.
for Series 32; at 3,000 psi. drop, max-

e ———

imum rated How is 7 and 14 gpm. re-
spectively,  Operating supply  pressure
15 50 to 4,000 psi. Temperature range
(Huid and ambients) is —65 to +350F
standard, to 600F on special order.
Weight 1s 0.75 1b.

Moog Servocontrols, Inc., E. Aurora,
N 1.

Fuel Gage Tester

Capacitance-tvpe fuel quantity gage
tester 15 said to be 15% lighter and
0% smaller than previous models.

Tvpe 1429-A fuel gage tester contaimns
a pair of S-terminal air capacitors, con-
tinuously vartable from 20 to 220 uuf
(micro-microfarad); one to sitmulate the
jet-fuel compensator, the other in con-
junction with fxed silvered mica units,
to simulate the mam sensing capacitor
of the fuel gage. To maintain accuracy,
the capacitors are enclosed in a shock-
proof aluminum casc measuring 104
x 174 x 104 .
uﬂcnuml Radio Co., West Concord,
Mass,

Pressure Switch

Absolute pressure clectrical switch,
designed to actuate control and warn-
ing svstems in aircraft and missiles, has
one moving part.

Pressurmite, Model 655, consists of
two precious metal contacts within an
evacuated hermetically sealed chamber
and 15 encased in a thermo-setting plas-
tic housing. One contact is welded to
a Ni-span sensing diaphragm that re-
sponds to outside pressure changes.
Switch specthications include: weight

2.1 oz, temperature range —065 to

+150C, pressure range 2 to 14.7 psia,
or sea level to 50,000 ft. altitude; proof
pressure 0 to 35 psia. Contact current
rating 1s dependent on application, con-
sistent performance at 0.2 amp., maxi-
mum at 28 v,

Friez Instrument Division, Bendix
Aviation Corp., 1400 Taylor Ave., Bal-
timore 4, Md.

Turbine Control System

Turbine engine control system is de-
signed for gas turbine engines in the
100 to 750 hp. range,

Control system consists of three com-
ponents: a main fuel control, a power
turbine governor for free turbine en-
gines, and an optional air temperature
compensator. Total weight of the three
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1. Excellent flow characteris-
tics — low pressure drop.

2. Shorter bending radius —
greater flexibility.

3. Double convolution dﬁsigrl
takes higher pressures, min-
imizes turbulence, absorbs

your specific needs.

Revolutionary New
Flexible Metal Hose
by BREEZLE

(PATENTED)

Withstands New Highs in Pressures,
Temperatures and Vibration

Where single convolution and synthetic tubing can’t do the
job, this all-metal hose, formed by BREEZE exclusive
DOUBLE convoluting process will solve the most exacting
high performance problems. Here are the advanced features:

vibration. No “set” due to
misshaping of convolutions
under high pressures, severe
surges and pulsing.

. All metal, high alloy 100%

non-corrosivematerial.

Withstands high tempera-
tures where synthetics fail.

Tell us your applications, requirements in pressures, tempera-
tures, bend radius, inside diameters and usage ( fuels, chem-
icals, oil, gas, etc.) We will fit this premium grade hose to

components 15 less than 4 1b. On ap-
plications where all three components
are not required, svstem weight would
be reduced. Svstem is designed to fit
all small gas turbine engines.

Engine Equipment Section, Bendix
Products Division, South Bend 20, Ind.

WHAT'S NEW

Reports Available:

The following reports were sponsored
by the Ofhce of Technical Services,
United States Department of Com-
merce, YWashington 25, D. C.:

Heat Transter to Boundary Layvers With
Pressure Gradients—bv R, A. Seban and
H. W. Chan, Universitv of California
for Wrght Air Development Centoer,
U. S. Air Force, May, 1958, $2.25; 97
pp. (PB 151414).
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Annotated Bibliography of Applied
Physical Anthropology in Human Engi-
neenng—by R. Hansen and D. Y.
Comog, H. L. Yoh Co. for Wnght
Air Development Center, U. S, Air
Force, May, 1958. $5.00; 311 pp.
(PB 151447).

Human Pilot Dynamic Response in
Flight and Simulator—bv E. Seckel and
. A. Hall, Princeton University, and
D. T, McRuer and D. H. Weir. Con-
trol Specialists, Inc. for Wright Aar
Development Center, U, S. Air Foree,
Aug., 1958, 51.75; 66 pp. (PB 151465)

Bibliography of Technical Reports on
the Effects of Fallout—bv R. Wallace,
University of California Radiation Lab-
oratory for the Atomic Energy Com-
mission, July, 1958. 52.00; 70 pp.
(UCRL 8412).

Reports of Crystal Research—Three new
catalogs dealing with research on crvstals
may be obtained at 5.10 each from
(YIS, Part I, 1935-1958 includes ger-
manium, selenium, and silicon crvstals;
measurements, tests and  equipment.
Part II, 1938-1959 includes crystal lat-
tices and structure. Part 111, 1932-1959
mcludes quartz and other piezoelectric
crvstils: grown and svnthetic ervstals.

Development of An Improved Air Force
Sunglass—by ]J. A. Hirsch, Wright Air
Development Center, U. 5. Air Force,
August 1938. 5.50; 14 pp. (PB 151490).

NOW AVAILABLE FROM

GENERAL ELECTRIC ...
TRANSISTORIZED

C=-BAND
BEACON

1/7 cubic ft.—9.8 lbs.*

Here's how you can save design,
development and production
costs. G.E.'s transistorized C-
Band Beacon, originally designed
and tested as a spaceborne
tracking aid for ballistic missile
applications, is now available for
tracking and identification of all
types of missiles, drones and air-
craft. Extremely compact (9.8
Ibs., 9.63 x 7.00 x 3.88 inches),
G.E.'s transistorized C-Band Bea-
con offers you such outstanding
advantages as a guaranteed High
Peak Power Output with ex-
tremely Low Power Consump-
tion, Proven Reliability in a
Single Package (Power Supply
Included), and Single or Double
Pulse Interrogation. And, this
beacon is available within four
months of your order. Get more
information today about this
unusual beacon package.

*$9995.95 in quantities of 20; (Lower
prices for Large Quantities)

SEND FOR THIS FREE
DESCRIPTIVE
BULLETIN

T ——— — — e SR e e s

P. E. Loliberte, Mgr.

Missile Sales, Section AZ29-1

Goneral Eleciric Company

LMED, French Rood

Utica, New York

O Pleose send me your descriptive
bulletin

O Please hove your soles enginser
contact me

CORPORATIONS, INC. Navy Portable Jet Engine Tester e ==
Portable turbojet engine test system has been developed for the Navy by Space Corp. Eﬁ:‘ﬂf = : R

700 LIBERTY AVE., UNION, N.J.

BREEZE PRODUCTS: ACTUATORS . HOISTS + TRANSMISSIONS « GENERATORS « STARTERS

STARTER GENERATORS - BELLOWS . SLIP RINGS . HOSE CLAMPS - HITEMP FLEXIBLE TUBING
RADIO IGNITION SHIELDING . GROUND SUPPORT EQUIPMENT

Crty

GENERAL &) ELECTRIC

System has a capacity of 30,000 Ib. thrust and can provide complete functional and oper-
ational testing on any turbojet engine the Navy has in service. Trailer shown here carries
a fuel tank, anxiliary power unit and sound-proofed control cab.  Engine is mounted on
second trailer. Only ground work required is excavation for a thrust restraining device.
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J85 SPECIFICATIONS

JB85-5 J85-7
Thrust 3850 reheat
(SLS, Mil.) 2500 2450
SFC classified | classified
Weight (Ibs) 525 325
Length (in.) 104 39.3
Max. Flange (in.) | 21 17

General Electric J85 engines are now in production at
the Company's Small Aircraft Engine Dept., Lynn, Mass.

NEW
General Electric
J85 turhojet

helps reduce

airframe size,
weight, cost...
hoosts mission
performance

heing air r_lrnppl'.-d fram a B-47 during Flighl‘ fest,

McDONNELL'S GAM-72 DECOY MISSILE, powered by Gen-
eral Electric's JBS, will give the U.5. one of toeday’'s most
effective diversionary weapons. The GAM-72 is shown above

SMALLER AND LIGHTER than comparable turbojets,
General Electric’'s new J85 reduces airframe size,
makes possible significant savings in airframe
weight . ., . corresponding reductions in airframe

COsts.

RATED AT 3850 LBS REHEAT THRUST, and 2500 lbs
drv thrust, the J85-5 weighs only 525 Ibs. Its
missile counterpart, the J85-7, delivers 2450 lbs
thrust . . . weighs only 325 lbs.

SHORT AND COMPACT, with a better than 7 to 1
thrust-to-weight ratio and low SFC, the J85 makes
possible greater mission capabilities.

PERFORMANCE PROVEN, the ]85 has accumulated
more than 6000 test hours. On North American's
T-30 utility transport, individual prototype (50-hr)
Y J85's have logged over 85 hours of engine flight
time before overhaul.

DURING ALTITUDE TESTS at Arnold Engineering De-
velopment Center, the J85 has exceeded thrust and

SFC guarantees. At Wright Air Development Cen-
ter rugged environmental tests have demonstrated

the J85's low temperature starting and accelerating
characteristics.

THESE EXAMPLES are typical of the rigorous flight,
field and factory tests that have verified J85 rugged-
ness, rekability and safety margins.

The J85 has been developed under USAF contract
and is now in production.

A NEW ILLUSTRATED BROCHURE thot describes General
Electric’s JB5 engine is now available. For your copy, write
Section 233-23, General Electric Company, Schenectady, N. Y.

NORTHROP'S N-156F “FREEDOM FIGHTER" AND T-38
“TALON" TRAINER—With lightweight, compact General
Electric JB5 engines, these high perfermance, low cost air-
craft offer significant airframe size and weight savings.

Progress Is Our Most Important Prodluct

GENERAL @3 ELECTRIC



