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Sustained space travel, free from gravitation in a natural
vacuum, presents new and difficult problems in the pro-
pulsion and control of space vehicles, Electrie propulsion
promises a practical and economical means of accomplishing
space exploration programs,.

The three main types of electric engines, while varving in
performance specifications, share common advantages over
chemical engines, The electrothermal, electromagnetic, and
electrostatic engines offer specific impulses greater than
1,000 seronds and thrust durations measured in weeks to
months, As a result, electric propulsion systems have the
capacity to deliver much larger pavloads over longer dis-
tances than will conventional rockets. Power for these
eglectric engines can be drawn either from nuclear energy
sotirces built into the vehicle or from solar radiation.

The Marquardt Corporation — long a leader in the field of
propulsion — 18 intensively engaged 1n a variety of unigque
electric propulsion projectz. An example in the electro-
thermal area is the Resistojet. Here the hydrogen propellant
pitsses over an electrically heated resistance element prior to

ELECTRIC PROPULSION
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ANOTHER ASPECT OF THE MARQUARDT- MISSION
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expansion in a deLaval nozzle, The Resistojet provides re-
liability, long life, direct coupling to the power supply, high
efficiency, a simple starting eyele, and throttleability.

The Marquardt Corporation’s efforts in the space propulsion
and control fields serve to typify yet another aspect of the
Marquardt Mission,

Creative engineers and seientists are needed. All qualified
applicants will receiwve consideration regardless of race,
creed, color, or national origin,
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CAPABILITY is spelled

S-e-r-v-i-c-e

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

o T __-.Jl-'
: e, -y

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

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

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

266

AERQO HYDRAULICS DIVISION

DETROIT 32, MICHIGAN
TORRANCE, CALIFORNIA

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

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

Availability of skills and services in depth
1$ the heart of the Vickers program. For ex-
ample — technical representatives not only
provide the unmatched skills and experience
needed to assist military and civilian main-
tenance personnel but also gather performance
and statistical information for improvement
in existing products or for new designs.

Highly skilled, broadly experienced tech-
nical representatives like Howard Crothers, a
| 9-year Vickers service veteran, are available
wherever needed throughout the free world.
Equally mmportant, they can draw on the
talents of a large. experienced organization

when specialized skills are needed. More de-

tails on the many facets of Vickers service

are available in Bulletins 6000-A and A-5229,
Write, wire or call today for your copies.

divition of

SPERRY RAND
CORPORATION

PROGRAMMED POWER IN: FLUID TRANSFER -+
POWER TRANSMISSION*ENERGY CONVERSION



AVIATION CALENDAR

SILICONE NEWS from Dow Corning
Ang. 1-3—Fourth Western Regional Meet-
ing, Amernican Astronautical Society, Sher-
atom-Palace Hotel, San Francisco, Calif,

Aung. 1-10-28th Annual U. 8. National
Soaring Championships, Wichita, Kan,

Aung, 2-4—Sommer Meeting on Acrospace
Applications for Hvdranlic Fluids Test
Methods, Amencan Society for Teshng
Matenals, Santa Ynez Inn, Pacihc Pal- |
sades, Calit.

Ang. 3-6—North Central States” Airport
Managers Conference, Mason City, lowa.

Aung. 7-9—Cuidance and Navigation Confer-
ence, American Rocket Societv, Stanford
University, Palo Alto, Calif,

Aug. 15-17—=Crvogenic Engincering Confer-
ence, Umiversity of Michigan, Ann Arbor,

Aug. 16-16—International Hypersonics Con-
ference, American Rocket Society, MIT,
Cambridge, Mass,

Aug, 19-24—Institute of the Aecrospace Sci-
ences/ Naval Aviation Meeting, San Di-
cgo, Calif. (classificd).

Aug, 22-25—Western Electronic Show and S BATTERY
Convention, Cow Palace, San Francisco, :

Aug. 23-25—Fourth Biennial Gas Dynamics
svmposium, Amencan Rocket  Society,
Northwestern  Technological  Institute, POWER
Evanston, 11 ' IWITLR

Aug, 24-26—85ixth Annual Notional Re-
union, OX5 Club of America, Allis Haotel,
Wichita, Kan. ' BOOSTER

Aug. 28-30—West Coast Conference of Ap- REGULATOR
pliecd Mechanics, University of Washing-
ton, Seattle, VWash,

Aug. 28.Sept. 1—International Heat Trans- |
fer Conference, University of Colorado,

LAUNCH

(Continued on page 6)
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elevated temperatures (Silastic LS has little swell or change in durometer
readings after immersion in many hot oils, fuels and some hydraulic
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KIDDE
PRESSURE
VESSELS:

MORE SHAPES,

MORE SIZES,
MORE
= XPERIENCE!

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

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

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

Kidde Aero-Space Division

Walter Kidde & Company, Inc., 718 Main St., Belleville 8, New Jersey

Salas-Engineering OMfices: Atlanta « Boston » Dayfon = Huntington (M ¥) = 58 Louks = San Diege « Seattle s Yan Nuys {Cal) = Washington (DC)
Waller Nidde-Pacific, Van Nuys, Californka « Walter Kidée & Company of Canada Lid,, Montreal, Torontd, Yancouver

AVIATION CALENDAR

(Contmuced from page 5)

Boulder, Colo,

Aug. 30-5Sept. l—5Second Annual Bionics
symposinm, General Electric Advanced
Electronics Center. Comell University,
[thaca, N. Y.

Aug. 30-Sept. 1=Third Annual Senucondu
tor Conference, Amencan Institute of
MVining, Metallurgical and Petroleum En
gmeers, Ambassador Hotel, Los Angeles

Scpt. 4-10-1961 Flying Display and Exhibi
tion, Society of British Aircraft Construc-
tars, 'ammborough, England,

sept. 4-14=FEighth Anglo-American  Aero
nautical Conference, Roval Aeronautical
society and Institute of the Aerospac
dowences,  London,  England Wilbur
Wright Memorial Lecture, Sept. 12

Sept. 06-B=National Svmposium on Spac
Electronics and Telemetry, Institute of
Radio Engincers, University of  New
Mexico, Albuquerque, N. M.

Sept. 7-8=I"all Meeting, Western States So
tionn/The Combustion Institute. Unpk
versity of California, Berkeley, Calit

Sept. 10-12—=National Convention, National
Aeronautic Assn,, Westhburv, N, Y

Sept. 13-14—International Operations and
Vaintenance Symposium, Airwork Corp,,
Millwlle, N, 1.

sept. 13-15=16th Annual Meeting, Armed
Forces Chemical Assn.,  Statler-Hilton
Hotel, Washington, D, C

Sept. 14-15=Ninth Annual Jomnt Socictics
Enginecring-Management Conference, In
stitute of Radio Engmceers. Totel Roose
velt, Wew York, N. Y,

f':n:.'i'll‘. 15 17=Annnal Convention, Sabional
Assn, of State Awviation Officials, Miami
Beach, Fla

sept.  20-Z1=Industnial  Electromics  Svine
posiin,  Institute of Radio Engmeers,
Bracdford Hotel, Boston, MNass

Sept. 20-24—National Convention and Aero-
space Panorama, Air Force Assn,, Phila-
delphia, Pa.

Sept, 26-ZB—Annual Convention, National
Business Amrcraft  Assn., Mave Hotel,
'nlsa, Okla.

Sept. 29-30-5ocicty of Experimental |est
Pilots’ Fifth Annual Symposium (includ-
g a forum on the supersomc 1 ransport)
nd Awards Banguet, Beverlv-Hilton He-
tel, Beverly Hills, Cahlif.

Oct, 2-4—5c¢venth MNational Communications
Svmposium, Institute of Radio Engincers,
Hotel Utica, Utica, ™W. Y.

Oct. 2-7=12th International Astronautical
Congress, Washington, D). C.

Oct. 3.5—National Aarports Conference,
University of Oklahoma, MNorman, Okla,

Ciet. 9-13—National Acrospace Engineering
& Manufactuning Meeting, Societv ol
vatomaotive Engineers, Ambassador Hatel,
Los .‘I;:Is_.;uh"a- Caht.

Oct. 9-15—American Rocket Socictv’s 16th
Annual Meeting & Space Fhlight Report
to the Nation, Coliseum, New York, N. Y.

Oet. 14-22—Federation Acronantique Inter
nationale 1961 General Conference, 1o
tel Ouintandinha, Rio de Janeiro, Brazil

Oct. 23.-24—Joint Meeting, Canadian Acro-
nantical Institute/Institute of the Aero-
space Sciences, Ottawa, Canada,

Oct, 23-27—17th Annual General Meeting,
[nternational Air Transport Assn., Svdney,
Australia,

AVIATION WEEK, July 24, 1961

Solid Rockets for Space

Aerojet-General's segmentation principle

promises reliable off-the-shelf boosters for space
missions. Standardized, transportable segments

are stacked and clustered to produce any desired thrust
—tailoring the power of the solid motor to meet the

requirements of the payload.

Segmentation is a proven principle: After several
successful segmented firings beginning as early as
February, 1960, Aerojet successfully test fired the
world's largest solid rocket under an Air Force
contract on June 3, 1961—a 55-ton giant producing

a half million pounds of thrust. The motor was made

of three segments joined together just before firing.

Aerojet's segmented solid rockets provide
a rapid, economical response to the challenge

of placing large payloads in space.

SOLID ROCKET PLANT

8

C ORPORATIONRN
sacramento, California
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Engineers, scientists—investigate outstanding opportunities at Aerojet
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G-E Five-Star tubes prove 99.11
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reliable in 10,000 hour life test

Four hundred and fifty tyvpe 6829 Five-
Star tubes were subjected to a DO life
test to study the effects of heater volt-
age, heater-cathode potential and plate
dissipation on vacuum tube life and
reliability. After 10,000 hours of oper-
ation, failure rates were such that no
statistical significance could be at-
tached to them. Of the 450 tubes tested,
only four failures oecurred: two at 3000
hours, one at 3200 hours, one at 9000
hours—despite the fact that the test
parameters were purposely made se-
vere enough to produce earlv failures,
For example, in test lot number six, 30
type 6829 Five-Star tubes were tested

g

under severe conditions (elevated
heater voltage: 6.5 volts, over 100 volts
negative heater-cathode potential,
2.88 watts per plate dissipation). There
were no failures at 10,000 hours. Test
data supplied upon request.

In life tests such as this, and in every-
day performanece, G-E Five-Star tubes
prove their reliability in eritical appli-
cations: airborne navigation and com-
muniecations, industrial eontrols, two-
way communications, broadeast. Five-
Stars are not tubes selected from standard
recetving lypes. They are specially de-
signed, specially manufactured to cope
with particular electrical requirements

and withstand severe environmental
conditions such as shoek and vibration.
Where yvou ean’t afford to compromise
performance and reliability, order
Five-Star tubes from yvour General
Electric tube distributor. Distributor
Sales, General Eleetric Company,
Room T143A, Owensboro, Kentucky.

INDUSTRIAL TUBES = SEMICONDUCTORS
PAMEL METERS + RESISTORS

Hngrrﬂ s Cur Host Imporfant Frodief

GENERAL B

ELECTRIC

BIG ACCELEROMETER
PERFORMANCE IN A

SUBMINIATURE PACKAGE!

The LA-800 Series is the smallest non-pendulous linear
accelerometer available today featuring a variable re-
luctance pickoff and essentially constant damping
over the temperature range of —65°F to +250°F. It
15 the smallest instrument of its type that can measure
acceleration forces up to 80 G.

Reliability through overall simplicity was the primary
goal of the LA-800 design. An example is the seismic
mass support which eliminates sleeve bearings and
their inherent friction. The result of this basic design
objective is an accelerometer which ean be relied upon

PERFORMANCE DATA

e 3IZE: 1 inch in diameter by less than 1.5
inches (over terminals)

® WEIGHT: Approximately 3 ounces

e [DAMPING RATID: Any nominal
from —65°F to +250°F

® RANGE: Up to 80 G

® PICKOFF: Variable Reluctance design pro-
vides infimite resolution and high signal-
to-noise ratio

L] %gw,EHHEEHDLH' EXCELLENT RESOLUTION:

e EXCELLENT LINEARITY: =0.5% to half-scale;
+=2% to full-scale

o LI]'-:-' HYSTERESIS: Less than 0.15% full
sCale

® LINEAR ACCELERATION: 10 G's or 3 times
full-scale, whichever is greater.

+20%

subminiature
Acceleromeler LA-BOOQ,
shown 14 size @ LINEAR VIBRATION: 15 G's to 2 kc for

low G units; 30 G's to 2 ke for high G units

Consult Honeywell for your specific
linear accelerometer requirements

to operate instantaneously and for long periods, even
after months of storage.

The combination of miniaturization, ruggedness, and
high performance makes this instrument ideally suited
for advanced aircraft and missile applications where
space and weight considerations are critical.

Write for Technical Bulletin BM-SLAS-1 to Minneap-
olis-Honeywell, Boston Division, Dept. 2. 1400
Soldiers Field Road, Boston 35, Mass., or call your
local Military Products Group Office. Sales and Service
offices in all principal cities of the world.

Internal view of LA-800,
magnified 1.5 times

e Small Size
e Simple Construction
* Reliable

» Self-Test Available

Honeywell



New 10-place jet trainer

The Lockheed C-140 is a compact jet transport. It flies fast and high like jet fighters and interceptors — at just
a fraction of their operating and maintenance cost. It can train an entire class of students for hours at a time,
rather than one man for a few minutes. And students learn the fine art of operating radar and weapon control
systems in tactical and strategic aircraft in a favorable environment, because the C-140's entire cabin is pressurized
and air-conditioned. Students see the real thing on their radarscopes and instruments. The Lockheed C-140 also
can stretch defense dollars when used for navigational aids checking, casualty evacuation, aerospace system flight

testing, and for high priority cargo and passengers. mc"H E E n GEO HG lA

Lockheed Aircraft Corporation, Georgia Division, Marietta, Georgia.

alrcraft

belong 1n the air

Airplanes earn their keep by flving! Tied up in
ground inspection, they only bite deep into
your profit margin. Just as with military air-
craft, the requirements of rigid, thorough air-
frame inspection must be met . . . and that’s
where Ansco Superay Monopak” comes in.

Each Monopak contains one sheet of Ansco
Superay® ‘A’ or ‘B’ X-ray film. (Both yield
excellent definition. The only difference is in
speed for thick or thin parts.) Monopak tapes
directly to the aireraft surface, conforming to
the curvature of skin, airfoils and structural
members. No darkroom loading . . . no holders
. . » no scratches, dirt or dust. Complicated in-

spection procedures are accomplished in min-
utes with ease and accuracy.

Ansco Superay Monopak is available in all
standard sizes, 100 to the earton. For full in-
formation, see your Ansco representative, or

write ANSCO, A Division of General Aniline &
Film Corporation, Binghamton, N. Y.
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LIONEL: Muscles for Missiles

Forming and machining the ultra-tough materials needed in missile manufacture requires muscle...well-
developed power and brawn...to precisely bend and shape and expand and finish parts which ultimately become
stronger than the machines that produced them.—s—In this respect we feel that the Lionel organization 1s
especially capable. For materials which resist conventional fabricating methods, we've built our own muscles
...our own machines and equipment, our own tools, devices, and techniques. ..all capable of processing obstin-
ate alloys to fine tolerances at high speeds on a routine production basis.—s—Lionel-designed machines such
as the “IMPRES"” (Internal Mandrel Pressure Roll Extrusion Shaper) provide high-speed hydroforming of
nose cones with superior dimensional accuracy.—s—In its entirety, The Lionel Corporation presents a vast
capabilities complex, each division highly experienced in the design, development, and construction of advanced
high quality hardware. Our engineers, physicists and chemists, equipped with modern, efficient laboratory
and production facilities, afford a logical and worthy source for the dependable fulfillment of contractual
commitments—from components through systems.

We welcome your further inquiry .. .and suggest that vou request a copy of our new capabilities brochure,

“LIONEL: A New Force,”

THE LIONEL CORPORATION Dpept. 37-av, Hoffman Place, Hillside, N. J.
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Command
Reliability

New Sperry SP-50 Flight Control System

An automatic flight control system affording 200 to 300 percent increase
in reliability—with unexcelled accuracy and performance—that’s the new
Sperry SP-50, selected over heavy competition for the forthcoming
Boeing 727.

Selection of the SP-50 for the short-to-medium range 727—a jet trans-
port which demands the ultimate in reliability for everyday operations
in and out of small airports—emphasizes the fact that the SP-50 solves
the most pressing problems of second-generation jetliners: it 1s compat-
ible with the fully automatic landing systems of the future: it is designed
for routine ILS operations with automatic letdowns for landings under
very low ceiling-visibility conditions; it features channelized design, sep-
arating automatic control equipment for all axes of flight to facilitate
maintenance; and it provides dual yaw dampers, with provisions for
“dualizing" all functions if desired.

These and other design and performance advantages in the new SP-50
spell superior command reliability today . . . assure readiness to meet
tomorrow's demands. Superior support of this new system 1n the field,
meeting Air Transport Association requirements, also is being “designed
in" by Sperry.

‘SPERRY PHOENIX COMPANY, DIVISION OF SPERRY RAND CORPORATION, PHOENIX, ARIZONA
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Even in the most remole areas, wings alofl are
cuided on their way by Aerocom’™s new medinm

range N1, Beacon Transmitter. This transmilter

was designed and built to provide long, trouble-

free serviee with no attendants...even where

the total population is Zero.

AEROCOM’S

Dual Automatic

Package-Type Radio Beacon

NOW — FCC type accepted — single
or dual automatic—for carrier powers
of 10, 12, 15, 20, 25, 50 and 100 watts.

{or completely unattended service. This N.D. Beacon (illustrated) consists of two 100 watt (or 50
wall) transmitters with 2 keyers, automatic transfer and antenna tuner. (Power needed 110 or 220
volts 50/60 eyeles, 465 V.A. for 50 watt, 675 V. A, for 100 watt.)

Frequency range 200-500 kes.: available with either erystal or self excited oscillator coil. IIigh

level plate modulation of final amplifier is used, giving 97% tone modulation. Microphone P-T

swilch il]h'i'l:'Ll['liF- LOne, pr:rmiilin',_.; VOoICE n]mraﬂrm.

The "stand-by™ transmitter is selected when the carrier or modulation level ol main trans-
mitler drops 3 db or more, in case of failure to transmit the identifcation signal or if carrier {re-
quency changes 5 kes. or more. Audible indication in monitoring receiver tells which transmitter

15 1N operation,

Unit is ruggedly constructed and conservatively rated, providing low operating and main-
tenance costs.

COM

Alszo available in 400 watt, 1 K.W. and 4 K.W. Models, 200-4135 kes,

3090 S.W.37th AVENUE @ MIAMI 33, FLORIDA

el e S B

Unique feats may be possible for the U.S. infantry-
man of the future...leaping barriers...jumping
streams. .. getting ashore from invasion craft. How?
With a rocket belt developed for the U.S. Army by
Bell Aerosystems, a Textron company. An experi-
mental model demonstrated at the Pentagon has
completed more than thirty successful flights, carry-
ing a man to heights of 20 feet and distances of 360
feet at speeds up to 20 mph. The thrust is provided
by a twin-jet hydrogen percxide propuision system,

TEXTRON ACHIEVE

ROCKET BELT FOR
THE U.5.ARMY

mounted on a fiber-glass frame belted to the operator.
Offering a promise of increased mobility for tomor-
row's soldier, the Bell rocket belt is another in a series
of significant achievements from Textron—a group

of growing companies with products that lead the
way in their fields. m Con-

volume, Defense 22%, eXtron
Industrial 20%, Textile

sumer 24% of total sales
17%, Automotive 17%. PROVIDENCE, RHODE ISLAND
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. in a UNIVERSE
A of AIRCRAFT PUMPS

This new engineering bulletin leads you right 1o the hydraulic
pump designs you may be looking for. Here, passing on parade,
are bigh performance gear pumps made to the measure of the
next generation in aiveraft, missiles, spacecraft, and support
equipment.

Many of these units are the product of ready-made, mass-pro-
dnced components that can be teamed into the precise confignra-
tion yor need. Custom-designed pumps are also available,

All have in common these classic Eastern hydraulic pump char-
ACteristcs:

SMALL SIZE: Eastern gear pumps are the smallest, lightest
made. Airborne servo system pump shown delivers 1.5 gpm (@
1500 psig — measures only 174" x 176" x 234", weighs 9 oz.

100 SKIFF STREET

o
iy

L I._

EASTERN

INDUSTRIES
INCORPORATED - ericiiasitri

HAMDEN 14, CONNECTICUT
WEST COAST OFFICE * 4203 SPENCER 5T. » TORRANCE, CALIF.

WIDE PERFORMANCE RANGE: pumps available have theo-
retical displacement from 0016 to 1.30 cu. in, per revolution —
flow from .025 to 9.6 gpm, pressures from 0 o 2000 psig, at
speeds to 24,000 rpm, Weights with motor range from 1.5 to
8.5 lbs.

UNAFFECTED BY EXTREME ENVIRONMENTS: rugged,
reliable Eastern unirs take loads to 50g in stride — shrug off
temperature differentials to meet MIL specs.

Other Eastern products:

* hydraulic motors

e servovalves, amplifiers,
actuators and systems

* pressurization/dehydration
packs

¢ quick-disconnect couplings

revolutionary
new power cutter
from UTICA

<G><i<Ea> First Tool of Hs Kind,

the Utica UA-100 is an air-operated,
diagonal head power cutter for
high-volume production. Designed
for the electronic industry, the
UA-100 snips hours off assembly time
. . . reduces operator fatigue to a
minimum. Snap-cuts as fast as the
operating lever can be triggered.

This new product of our Utica Drop
Forge & Tool Division symbolizes
Kelsey-Hayes capabilities in

- diversified areas of industry. Long
experience and broad scope in

research, development and producti:
are displayed incontemporary produc
that bear the stamp of the future.

For further information on the UA-::
Power Cutter, write: The Utica

Hand Tool Division, Kelsey-Hayes
Company, Utica 4, N. Y.

KELSEY
HAYES
CONHEANTY

Automotive, Aviation and Agricultural Parls
Hand Tools for Industry and Home

OPERATIONAL PLANTS: Deirofl, Jackir
and Romulus, Michigan; Lok Angelex,
Colifornia; Fhiladel phia, Menusyicaniay
Springfeld, Ohio; Utiea, New York?
Darenpord, Fowa! Rockford, filinos]

Windsor and B oodsrock, Onfarie, Candda.

17
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The Defense National
Communications Control
Center by Philco

FINGER-TIP CONTROL FOR
GLOBAL COMMUNICATIONS

Keeping U. S. Armed Forces communications
traffic Howing rapidly and efficiently is an
enormous task. The Defense National Com-
munications Control Center was designed, fab-
ricated and installed by Philco for the Defense
Communications Agency to l}l'm'i:lf the means
to monitor and control this gigantic traffic load.

The Control Center is constantly supplied
with the current world-wide status information
by stations operated by the Army, Navy and

Air Force. This information is processed by
the Center, where the status of the entire
world-wide system is displayed in order that
control can be exercised. When a breakdown
or overload occurs anywhere in the system,
communications are restored and vital infor-
mation is quickly re-routed through alternate
channels.

Another major contribution by Philco for
National Defense.,

Government and Industrial Group, Philadelphia 44, Pennsylvania

HILCO

m E?E:ﬂmm (é?r ﬂ'rmfgf the tortd Crer

Communications and Weapons Division ¢« Communications Systems Divislon
Computer Division « Sierra Electronio Division » Wastarn Developmant Laboratorias
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POLARIS second-stage
rocket motor case
being produced af
B.F.Goodrich

B.F.GOODRICH OFFERS
COMPLETE CAPABILITY
IN FILAMENT-WOUND
ROCKET MOTOR CASES

At BFG the ingredients for successful production of filament-wound

plastic-impregnated glass fiber structures are:

e An active BFG development program for resin systems, backed by
years of research n ru[hbe:r and plastics chemistry.

e A pilot plant program for producing glass fibers with supenior
properties.

e Years of experience in unidirectional filament construction.

» A machine design group which engineers the production equip-
ment for this new technique.

e Facilities tor prulch;u,lr.tj_.r the complete structure. mr:]uchng insulator
liner., at one locauon.

This complete L.l.|i1|.!l].ll‘}- can help you in [lﬂ‘ilglllﬂ% and producing
light, strong. heat resistant structures...for rocket motor cases,
nozzles, and pressure vessels. For booklet describing the filament
winding method, write B.F.Goodrich Aviation Products, a division of
The B.F.Goodrich Company, Dept. AW-7B. Akron, Oluo.

(

//\ aviation products

EDITORIAL

Another Surprise Coming?

The Tushino air show of a few wecks ago provided a
sharp surprise to the American people, who had been
misled by their leaders in recent vears to believe that
the Soviet Union had abandoned advanced development
of manned aireraft and was concentrating solely on bal-
listic missiles and space weapons. These leaders m turn
have been badly informed by their intelligence services,
not because of the working-level input but because of
top-level intelligence mun:-.-:l decisions to 1gnore evi-
dence that did not suit their preconceived ideas of what
should be transpinng.

Although Cuba and Tushino revealed some of the n-
credible incompetency in the use of our national intel-
ligence estimating machinery, the full impact of this sad
bureaucratic hung]:ng has vet to be told, primarily be-
cause it is well shielded under the official stamp of

SCCTCCY,

However much of a shock it is to the American people
to discover that the Red Air Force, which was supposed
to be fading into obsolescence, had suddenly blossomed
out with a full array of new generation aircraft across
the whole technical spectrum from supersonic bombers
and long-range interceptors to assault transports and
]l{,‘hf.{rpfu‘ﬁ. we wonder if an even greater shock may not
be in the offing. We wonder if the self-imposed ban on
nuclear testing that the United States has been operating
under for the past three vears mayv not be leading toward
the dissipation of our once commanding lead in nuclear
weapomms development. Will we wake up another Mon-
day morning soon and find that the Soviets have been
secretly testing new generations of nuclear weapons
when they confront us publiclv with their operational
capability?

This possibilitv has also been raised by John McCone,

Califormia Republican who has had a long and ds-
tmguished career in government, both in the Defense
Department and as chairman of the Atomic Energy
Commission. This is what he had to sav on this point
recently:

“Nuclear weapons development by underground and
outer space testing will give to either the United States
or the Soviets an arsenal of weapons, both large and
small, more powerful, more versatile and more useful
m modern warfare than those now existent, The Soviets
can proceed with these developments behind their walls
of secrecy without detection, as no present scientific
means of discovering their actions exist or can be created
without inspection PUEI.’-. within their country and the
right for on-site mspection.

“The Soviets” adamant refusal to accept a reasonable
plan for policing a test ban agreement by refusing appro-
priate means for inspection is reason to believe thev are
developing new and improved weapons by clandestine
testing. Thus they can develop a great military superior-
ity, and we, respecting a self- tmpmcd moratorium, will
take sccond place,

“"Lftorts to reach agreement have now faled because

AVIATION WEEK, July 24, 1961

of Soviet unreasonable positions. Our security is at stake.
We must resume weapon h:shuw as essential to the
safety of our country and the free world. Soviet pro-
testations that they are not interested in testing appear
undependable as similar statements were frequently
made regarding manned aircraft, but now they display
several new military planes secretly developed.

“Will they soon display advanced nuclear weapons:

The initial impetus toward a nuclear test ban came
from the world-wide public hystena over nuclear fall-out
assiduously promoted by the Soviet Union. Admittedly,
the L.tn];m:i secreey imposed by the Atomic Energy Com-
mission on the basic facts of fall-out mntrlhutml cnor-
mously to the success of the Soviet hysteria promotion
and 15 another key example of how secrecy hurts much
more than it can possibly help.

Now, however, the I:r:clnuqucs of underground testing
have been developed to the point where considerable
development work can be done by this method without
any atmospheric fall-out. Development of nuclear test-
ing m outer space is certainly feasible, although consider-
able work on adequate instrumentation must be done
before it will be practical. Here too, atmospheric fall-
out 15 eliminated.

The really important lesson to be learned from the
Tushino air show of 1961 and the fatal trap to be
avolded m continuing a unilateral nuclear test ban is
that in dealing with the Soviets, we must cover all
technical pnmhl]mcu across the board if we are to
avoid the disastrous consequences of strategic surprise.
There 15 no easy shortcut to national sccurity in dealing
with as determined and formidable an adversary as the
USSR. The Soviet Union is developing every |':s]1¢|-.'r.' of
its mulitary power, from the masses of land troops
re-cquipped with mobile missiles that move by giant heli-
copter or armored caterpillar launching vehicles. air-
borne tanks and artillery to the supersonic bombers and
hehters of the air force, also armed with formidable
missiles, to the ballistic missile rocket forces and fAnally
mto the military applications of outer space.

This countrv can no longer afford to swallow the
complete untruth that our mllitm forces are in readi-
ness to cope with anv situation the Soviets may pre-
sent. In all but a few areas our state of nuhhr} pre-
paredness 15 extremely low.

[f we are to convince either our friends or foes that
we mean what we say about Berlin or any of the other
crises that are certain to arise along the US.-USSR
interface, we had better stop talking about how wonder-
ful our “wonder weapons™ are and begin to actually
do something about plugging the great gaps that exist
in our current mihitary power. At the same time, we must
continue adequate preparations for the future develop-
ment of all of the incredibly fantastic possibilities the
galloping technologies of our time now reduce to the
rcalm of probability,

a.:ll'

—Robert Hotz
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The SPS 260,000 Series

EWHR 26 FM 26
Tension Bolt Companmion Locknut

Ultimate In tensi

TENSILE STRENGTH vs. BOLT DIAMETER
SHEAR STRENGTH vs. BOLT DIAMETER

-

EWD 2%, 260,000 pai tensile strength

L]
L
"I

&0

NAS 624, 1B0.000 psi tensile shreaghh

EWSE 26 and SFT 26, 156,000 psi chear
streaglth

NAS 1303, 95,000 psi shear strength

weaass TENRAL

iEfad

BOLT DINMETER

where reliability replaces probabilily

Atlanta, Ga. « Dallas, Tex. » San Diego, Calif. « San Leandro, Calif. « Seattle, Wash.

SFT 26, SFH 26
Shear Bolt

EWSHB 26
shear Bolt

EWSN 26
Companion Locknul

le, ultimate in shear

The tension and shear bolts and the locknuts shown here com-
prise a fastening sysrem at the 260,000 psi strength level—
highest vet achieved. Products of SPS research, these fasteners
were designed to meet the one overriding need of the aerospace
industry: higher strength per fastener pound.

The EWB 26 guarantees a tensile strength range of 260,000 to
290,000 psi and a proportionate increase in fatigue endurance
limit of over 100,000 psi. You can us¢ an EWRB 26.1n place of a
conventional bolt two to three times larger—and heavier,
And, because of the smaller bolt hole required. correspond-
ingly smaller—and lighter—components and flanges may
often be used.

The EWSB 26 and the SFT 26, which are produced from
material heat-treated to a tensile strength of 260,000 psi, each
offers a shear strength of 156,000 psi. Indicative of their
ability to save weight: 2-in.-dia. EWSB 26 can, in any
given structural application, outperform a 3-in. bolt (NAS
1303 Series, 95,000 psi shear) weighing 807 more.

The extraordinary strength-to-weight ratios achieved by the
SPS 260,000 series fasteners are the result of .

Continuous grain flow through head and shank

™

« SPS Hi R thread form (MIL-5-8879) rolled after heat
[reatment

e« Cold working of high stress areas

Cadmium plating by vacuum deposition
Forged of 5 chrome, high-strength alloy steel

EWB 26 bolts—and companion FN 26 locknuts—are avail-
able in sizes #10-32 through 3%-14. EWSB 26, S5FT 26
(Torg-Set® recess) and SFH 26 (Hi-Torgue® recess) bolts—and
companion EWSN locknuts—are available in sizes #10-32
through %-18. AIRCRAFT/MISSILE Division, SPS. STANDARD
PrEsSED STEEL Co., JENKINTOWN 3, PENNSYLVANIA o SANTA
Ana, UALIFORNIA,

#FiTorg-5et Pal. Nos. 494,726, 558,663

other U.5. and Fareign Palents other U.S. and Foreign Patents

s Tuckahaoe, M Y. s« Wichita, Kans,

iIN EUROPE: Elektro-Metall Export G.m.b.H., Dusseldorf. West Germany

EHi-Torque Pat. Nos. 2,677,385, 2,745,120

WHO'S WHERE

In the Front Office

W. F. Snelling, executive vice president,
andl Gary Stroh, manufacturing vice presi
dent, Los Angeles Division, Nor r'- Amencan
Avution, Inc,, Los Angeles, Calif,

John H. Sidebottom, division vice presi
dent-defense marketing, Defense Electronic
Products. Radio Corp. of America, Camden,
™. T

Mark Shepard, Jr., vice pruicl:nt -opera-
tions, Toxas Instruments, Inc., Dallas, Tex,
Also: Vice President 8. T. Harris, lone-rangt
plans development: Vice President C, .
Thomsen, corporate commnnications in ad-
dition to control and hnance. Texas Instro
ments has set up two new divisions: Transis
tor Products, headed by James R, MeDade;
Components, headed by Jav Rodney Reese,

William W. Brinckerhoff, board chais
man, Aircar Fngineering Intermational, Inc,
Washington, D, C. ]nﬁ::p]: B. Stover s
ceeds Mr. Brinckerhoff as president.

Bernard L. Friedman, a dircctor, Epsco.
Inc.. Cambndge. Mass. Mr, Friedman is
vice president-operations of the company’s
Cambridee facilities

John 1. Nestel, president and hoard chair
man, Consohidated Airborne Svstems, Inc.,
New Hyvde Park, N, Y,

Charles FF. Hartel, Jr., president and board
chairman, Electro-Optical Instruments, Inc.,
Pasadena, Calif., and Stuart M. Hanser.
gencral manager,

Robert L. Dickson, president, Walter
Kiddde & Company, Inc.. Belleville, N. J..
succceding John F. Kidde, now hoard chair-
.,

William R. Ryvan, exccutive vice presi-
dent, Fdo Corp., College Point, N, Y.

John Clabby, vice president. Svstems
Division, Dantel, Mann, Johnson, & Men-
denhall, Los Angeles, Calif

Robert D. Hallock, vice president and
pencral wmanager, Electromics Dhvision, 1he
Ralph M. Parsons Co., Los Angeles, Calif.,
and Charles F. Coughenour, vice president
and assistant general manager

Jack T. Gentry, vice president and general
manager, U, S, Engincering Co., Van Nuvs,
walif., a division of Litton Industrics,

Williamm M. Bohannon, vice president and
manager, Instroment and Electronics Phivi-

ston. Land-Air, Inc., San Leandro, Calif.

Honors and Elections

The Hon. H. G, Nelson has been elected
president of the Society of British Aircraft
Constructors for 1961-62  succeeding  Sir
George Dowty. who becomes deputy pres:
dent, Sir Roy Dobson was elected vice
president.

John H. Halliburton has been named
president of the Airlines Operations Con
ference of the Air Transport Assn., and
Carl A. Benscoter has been named vice
president. Mr. Halliburton is vice president-
operations of Eastern Air Lines: Mr., Bens.
coter 15 vice president-operations of Mohawk
Arrhmes. Named to the Advisory Committee
of the Conference: Kenneth B. Hangen,
director-Aight operations of Northwest A
lines; Floyd D. Hall, vice president and gen.
cral transportation manager of Trans W orld
Airlines
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INDUSTRY OBSERVER

» Douglas Model 2229 supersonic transport proposal 1s designed with wing-
tips that fold downward mm Mach 3 cruise at about 70,000 ft. to unprove
directional stabilitv. Wingtips would be horizontal for good low-speed
handling. Vanable geometry design and large wing area for high altitudes
should enable the aircraft to use all alrports now “Served by subsonic jets,
and scat mile costs are to be comparable with current jet costs,

» I'rench Ministry of Transport has requested a meeting with the British
Ministrv of Aviation as soon as possible to spur joint development of a
supersonic transport. Representatives of Sud Aviation and British Aircraft
Corp. probably will participate.

* Tactical Air Command has asked Lockheed Aircraft Corp. for bids on
fitting 75 T-104 aireraft with pods for folding fin rockets, which presumably
could be nsed in both air-to-air and air-to-ground operations,

» Preliminary studics by General Dyvnamics/IFFt. Worth indicate the B-38
bomber could carrv a combination of two Douglas Skybolt air-lannched
ballistic missiles, which wonld ercatly increase its standoff bombing capa-
bility, and two one-megaton vield tactical free-fall bombs, Tleat cm:'-.ldcr.l—
tions would limit flight to subsonic speed. B-38 air-launched several ballistic
vehieles in I"r.‘rml‘.-xhh tests that led to the Skvbolt program.

* Umted Technology Corp. is scheduled to ground test i about bwo weeks
a single-segment, flight-tvpe solid rocket engine designed to deliver 250,000
Ib. thrust Im approximately 1 min., although dur ation mav be substantially
longer. Developed under National Aeronautics and Space Administration
contract, the engine has a mass mtio approaching 0.90 and a very large
propellant web. Storage hife mav be as ]{111:[_; as two vears.

> Rollout of the first North American B-70 is scheduled for September, 1962,
Plans for streamlining management of the program will be presented this
week in Los Angeles at the second meeting of the B-70 executive council.
which consists of top Air Force ofhcials and major contractor executives.

P New version of the Short Seacat anti-aireraft missile. o ap: thle of {'mf:Ln‘.Lfr
a target in zero visibility, 1s under development by Short Brothers & Harland
The Scacat now in production is aimed visuallv,

» Machine capable of reading Russian text in a variety of type faces and con-
verting it into binary computer code at the rate of seven pages per minute
will be unveiled soon by Baird Atomic Co. The machine was developed under
Rome Air I]t.“lrcin]ml{:nt Center sponsorship.

> IMirst Atlas Centaur space launch vehicle has been undergoing cold flow
fueling tests at Cape Canaveral. NMain purpose is to check the liquid hvdro-
gen- |u'|1l|d oxvgen fueling svstem at Complex 36. Centaur stage which has
been used for mating and ground equipment checkout tests is scheduled
for second flight test, Another Centaur st ige will be used on the hrst flight.

» British government has agreed to allow the National Acronautics and Space
Administration to build a Project Merenry tracking station on Canton Island
in the South Pacific, subject to parliamentarv approval. All data is to be
made available to the British,

»NASA’s Goddard Space I'light Center will request proposals July 28 for
a data acquisition and .El1'lﬂ'l.‘7.|4-. system to be used in conjunction with God-
dard’s space simulator, Draft of preferred specifications for the svstem was
prepared recently by Booz Allen & Tamilton,

® Air Force plan to put millions of tiny metal threads in orbit to serve as a
passive communications satellite has been shelved at least temporarily by
USAF Under Secrctarv Joseph Charvk, This action stemmed from concern
that such a cloud of dipoles might obscure vision of the Samos reconnaissance
satellite, and objections also have been raised by optical and radio astrono-
‘ mers. This program, Project Westtord, originally was called Project Needles,
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Washington Roundup

Soviet Russia now is exporting its latest generation of operational supersonic
fichters to Soviet satellite air forces and is pushing frst-generation supersonic fighters

d]l'[[ it bombers mmto countries with communist Iu;lenﬂh
East Germany, ]hmg;]n and Poland now have the Mikoyvan Mach 2, delta-wing

IFishbed hghter in their air defense units, while limited all- weather versions of the
supersonie, swept-wing, twin-jct MiG-19 Farmer now are the maimnstavs of the Egyvptian

and Traqi fighter forces. Farmers also have been shipped to Cuba.  Russia has exported
12 late-model MiG-17 Freseon hghters to Morocco and Badger twin-jet bombers o

Indonesia,
; Zeus Production Intensive Soviet effort in intercontinental missile defenses, coupled with UL 5. prog-
] : ress in missile defense techniques, may result in early production for the Nike Zeus anti-
- / \ A missile svstem.  Defense |"3L|‘rnhmn’r 5 expected to recommend to President Kennedy
ROleng 1 . : that the Fiscal 1963 budget, now being prepared, mclude money for mmitial production
| | | ] - without waiting for ruulh of coming tests in the Pacihe,
| . | 1T he -:Ivur_mnn i5 based on recent advances i missile detection, discrimination
4 oy . , and data processing—plus growing evidence of an allout Soviet effort 1n the mssile
ac | v [ ' | defense field. One important aspect that comcerns Administration officials 1s the
| propaganda advantage that would fall to the fArst countrv to demonstrate capability
to kill an incoming !udru”ul wirhead,

Decision that the director of Defense research and engineering's office has to

the e L ' . y | approve initiation of resecarch studies has reduced the flow of Study HLqunuanh to

a trickle—not, apparently, because proposed studies are being turmed down but because
the reviewing process 15 so slow,

Heat | ¥ AN i | H W %
y i AL | . P/ _ _ S[Hlft’: Cff‘ll“'r Sceramble Scramble fm: National ."a.u_‘rn|1.'m!:||:,'5-:. :.rulr,] .":":|}:'||::q.' .-"u."lm|11r151'r.'|l"|n]|4.-..' new Eﬁ{_}-]ll];llﬂ-l'l

manned space flight center has been joined by the President’s home state, Massa-
Barrt

Soviet Fighter Exports

Ml T, .,

chusetts. Texas, Flonda, Califormi and Lowisiana alreadvy have bid ftor the facility, and
Virgima has been hghting hard to keep the nuclens ot the manned flight group nght
where 1t 1s—in Vireima at Langley TMeld.

Because he is chairman of the subcommittee which considers NASA's money
requests each year, Rep. Albert Thomas of Texas has had a powerful edge in the fight.
But there are ramors that his health s so poor that lius mfuence on kev NASA., defense
and atomic energyv committees will eease to be a comsideration.  Recently, he issuedd
a statement for Texas constituents saving his doctor has found him sound despite
recurning prostate trouble, and “unless T get beat T'N be runming 15 vears from now,”

Detense Seeretary Robert MceNamara, who has leaned toward service unification
in the past, has abont concluded that the way to keep anv service from running away with
the bit is to plav them one against the other. and this has altered his ideas about the

/600 /800 Eﬂﬂﬂ 2200 2400 desirability of liav g onlv one service.

A major acceleration of development work on Space Nuclear Auxiliary Power
(Smap) reactors is planned by the Atomic Energy Commission. Emphasis w il be on
reactor-powered units rather than the 1nhuluntu]:u tvpe now orliting on Transit IV-A,

l.
i

‘ Snap Acceleration
The surging power of modern 20,000-pound thrust jet

engines 1s being harnessed effectively by critical parts made

of HAYNES high-temperature alloys FTlf::‘hinE sea]pa.reaq i and the reactor type mav be readv to use with a space vehicle by the spring of 1963,

typical of the hot spots in which these alloys serve Hare. in Uses will inclnde power for transmission of data from soft lunar landing packages,

the. form of turbine beal ings. thev-contain tha hot Uﬂmhu;;tiﬂtl E[rtrr:-]l"ll'L'-h;I"-ﬂ.'l] and floating marine navigation lights, and for unattended re maote weather
STATION S,

gases as they roar through the various turbine stages.

In these, and in other parts too, such as afterburner liners,
flame holders, shrouds, and investment-cast turbine blades
and nozzle vanes, HAYNES alloys are resisting the punishing
effects of long hours at high temperature. In fact, one of the
Ailr Force's latest 1500-MPH jets uses six different HAYNES
alloys in vital parts where heat and stress would weaken
and fatigue other materials. More Patent He: ".]""H Hearings designed to work ont a federal policy on rights to inventions made under

Whether investment- or sand-cast, rolled, wrought, vacuum covernment contracts are scheduled to resume late next month. Chairman Fmitho

melted, or air melted, there’'s a HAYy~NES high-temperature Daddario of the House Scienee and Astronantics Patent Subcommittee savs agreement
alloy to meet vour needs. s broademing om an over-all government policv. Kev to success. he smid, is flexibiliby

rather than the current set of rigicd and confusing rules, and he feels a Aexible patent

Criticism over the appointment of Armiv Gen, Maxwell Tavlor as military adviser
to the White Honse drew a parenthetical comment from President hf.mluh at his
press conference Tast week, but it was hardly a full explanation. “Now. when General
Tavlor was .1|l|}i\flllc.'i1. It Wils e _'Llrh.c| A8l 1'|'|1||a|n’r':m of the r|.-.]:|[|1|~.|f1-|]ft:||;_-1 of the Jomt
Chiefs [of Staffl. which it is not,” the President said. “But it came about as a ruuTt
of a conversation between the Joint Chicfs and Secretary [of Defense] MceNamara.

Im] v 1s slowly bat surel r.mhmf

: o . L _ — ._
Manufacturer uses ring-roller to shape tur- ! I Iﬁ F"l' S\m Eg State Department and foreign service emploves crossing the North Atlantic by
bine seal rings made of HasTELLOY alloy X ' ) jet aircraft will be required to truvel economy or tourist class, beginning Aug. 15,
AALL OO WS Lxpected saving is $300.000 per vear,
HAYNES STELLITECOMPANY 2 Sen. Henry Jackson's hearings before his subcommittee on national policy machin-

Address Inquiries to Haynes Stellite Company, Diwision of Union Carbide Corporation ery will bring two former fiscal LEPLTH back to town—\Wiltred |. MeXNal, who was
]’LHT'E'-"HH t.{11|1|}|[“”Li under Presidents Trmman and Eisenhower, and Maurice . Stans,

270 Park Avenue, New York 17, N. Y. s B ) 1}
Kokomo, Indiana T _ who was President Eisenhower’s Tast director of the Bureau of the Budect.
W ashington Staft

“Haynes,” “"Hastelloy," and “Union Carbide™ are registered trade marks of Union Carbide Corporation,
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Beauty Mach 2 heavy bomber carries a ballistic type missile similar to USAF Skvbolt slung under its belly (note arrows) during Tushing
air show, Missile is rocket-propelled, about 65 ft. long and is partially honsed in the fuselage belly with the underside of the missile and
its truncated delta tail fins visible. Missile range is estimated at over 500 nant. mi. at supersonic speeds.

New Air-to-Surface, Air-to-Air Missile Types Are

Formations of Bear long-range turboprop bombers flew over Tushino equipped with lirge supersonic, radar-guided air-to-surface missiles
sling wnder their specially modified bellies. Bear nose, formerly plexiglass to house bombardier, has been modified to solid radome for
missile guidance. Bears carry operational squadron identification numbers on nose with No. 43 on lead plane and No. 17 on bottom plane.
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Formation of Tupolev Badger twin-jet bombers shown carrying air-10-surface missile resembling USAF Hound Dog design with jet en-
gine slung nnder missile body, Maximum effective range of this jet- propelled missile is estimated at about 250 naut. mi. Badger nose has
been modified to house guidance radar. Badgeis, opemational since 1955, formerly relied on conventional bomb delivery systems,

|dentified on Soviet Bombers, Fighters at Tushino

Close-up of the missile-carrving Badgers shows design details of the Homnd Dog type missile and the new madar nose of the twinqjet
bomber. Formations of missile-carrying Badgers flew at Tushino indicating the missile-bomber combination is in operational service.




" l & -.\. = -t : -
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Two different Mach 2-plus prototypes (right and left) of new generation Soviet interceptors flew at Tushino. Both planes are apparently
Sukhoi designs and feature a large single turbojet engine and delta wings but carry two different tvpes of air-to-air missiles. Fighter at
right has unusual paint scheme with red band along leading edge of delta wing and around mid-fuselage.

Two advanced versions of Yakovlev Flashlight series include the Model B (above) all-weather interceptor equipped with large airbome inter-
cept radar in the nose, twin-jet engines with afterburners mounted under the swept wings and large air-to-air missile armament. Produc-
tion version of Flashlight B shows nln:m!.' changes over the prototype hrst seen at Tushino in 1956, Attack version, Flashlight C, (below)
appeared in squadron formations indicating the 1956 Tushino prototype went into production with modifications such as addition
of ventral fin, bombing radar in bellv and supersonic spiked engine inlets. Both versions of Flashlight shown are in Mach 1.2 class.

|

Soviet Fighters
Show Varied

Armaments

Both designs shown above differ from the new Mikovan design shown here (AW July 10,
p. 25 and July 17, p. 29) which carries another type missile and has two large turbojets
with twin tailpipes and a rocket engine faired in bebween them at the tail.

Formation of Mikoyan Fishbed Mach 2 delta-winged fighters is shown armed with a Sidewinder-type infrared missile mounted
under each wing. Note large ventral fin and spiked air intake in nose. Fishbeds are in operational service with Soviet air force as well as Two types of operational supersonic day fighters are shown over Tushino. Fishbeds (left) carry three Sidewinder-type missiles one undes
the satellite air forces of Poland, Hungary and East Germany, the belly and cach wing. Sukhoi-designed Fitters (right) carry rocket-Aring pods under each wing and belly fuel tank.
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Russian Beriev Be-8 twin-jet seaplane wnderwing engines and mid-mounted horizontal stabilizer show contrast in design approach with
that of the Martin P6M. Be-8's engine mounting makes for a deeper hull and less fuselage fineness ratio than the P6M, but permits the
lower tail mounting with fewer structural problems. Engines appear to be mounted close inboard and the fusclage strake from the nose
to the intake and the complex bow shape (below) may be designed to guard against water ingestion. Extension from fusclage under the
tail (below) may be retractable magnetic airbormne detection gear or possibly a door for mine laying or ejection of other stores.

Mil Flying Crane, in flight at Tushino lifting a freight-car sized hounse, is derived from the Mi-6 but has a larger rotor hub and longer blades
needed for its mission. Cockpit visibility has been increased with larger and more numerons windows and fuselage appears longer than
the Mi-6. Circolar extension below cabin just ahead of the front linding gear is probably a telescoping compartment for a crewman e
provide aft viewing for cargo handling. This permits cither forward or aft removal of loads.

10 AVIATION WEEK, July 24, 1961

Fishpots designed by Pavel Sukhoi (above) carry
externul stores that appear to be cither anxiliary fuel
tanks or rocket-firing pods. Fishpot Arst few as
prototype in 1956 Tushino air show and has been
in production and operational service for several
vears as a day fighter. New Kamov turbine-powered
helicopter is shown (upper right) with coaxial rotors,
a large nose radome and two large air-to-ground mis-
siles suspended from the landing gear on either side
of the fusclage. Smaller piston-powered Kamov Ka.
18 Hog (lower left) is shown flying formation with
the larger jet-powered model. Kamov also designed
the Hoop convertiplane shown at Tushino. Part of
large Fishbed fghter formation (bottom) climbs
away from Tushino during Avby in squadron-sized
gronps. Delta-wing plainform and missile armament
are visible in silhonette. Ventral fin also s visible.




Senate MovesToward More Bomber Funds

LeMay asks $448-million total for B-70, $525 million
for B-52: President to reveal his views this week.

Bv George C. Wilson

Washington—Senate is moving on several fronts to build a case for voting
more money for manned aireraft, even if President Kennedy does not request

it i his defense message this weck.

linough evidence already has been gathered to convinee several key senators
that more moncy must be spent on both long-range bombers and fighters to
keep the US. abreast of the tvpe of aireraft development witnessed at the
Russian Tushino air show (AW Julv 17, p. 21).

Acting Chairman A, Wihllis Robert-
som (12.-Va.) of the Semate Appropria-
tions  Defense Subcommittee  told
Aviamion WEeek he expects his group
to vote new money for the B-52 and
B-70 long-range hombers as part of an
cifort to HTt‘-L]'IE'ﬂILJ'I- the nation’s mili-
tiry power in .mhulmhﬂn of a4 Berlin
CTI515,

sen. Robertson,  traditionallv  an
ceonomic  conserviattive, oven went so
fiar as to call in Gen. Curtis . LeNlavy,
Air Force chicf of staff, to rebut carlier
testimony by Deputy Defense Scere-
tirv Roswell L. Gilpatric that there
15 no nnmediate need to spend more
money on manned aireraft programs.

Gen. LeMav flatlv told the Senate
appropriations  subcommittee  that
more and better manned aireraft are
needed now and in the foresccable
future. e asked for 5448 million
this vear and S500 million in each of
the “three or four” subsequent vears
for the B-70, as well as 5525 million
this vear for an additional wing of
B-51s.

This same tvpe of contradiction of
carlier  Kennedv  Administration  de-
fense statements occurred behind  the
closed doors of the Senate Prepared-
eSS Investigating Subcommittee,
which last week heard top officials,
mcluding Gen. LeMav and Director
Allen W. Dulles of the Central Intel-
lizence Agencv, appraise U, §. military
capability,

Chairman  John Stenms  (D.-Miss.)
saicd afterward that the testimonv en-
abled the subcommitiee to “readily
conclude that we have not planned
bevond our needs, and, in fact, we
mav not have planned far enongh in
advance 1n bolstering  our  present
weapon svstems and  deterrence  capa-
bilities, particalarly in manned air-
craft.”

Many senators on both these com-
mittees felt the U, S. has been caught
short on  defense and served notice
they will no longer relv entirelv on
military service appraisals, Sen. Sten-
nis said: “We ean no longer allow the
militarv departments to ‘hit and run’

32

m discussing  ther funding and hard-
wiire needs,. We must msist on a
continuing review  of  our  military
posture,”

In a reterence to the Tushmo an
show, he said: “We must no longer
allow ourselves to be startled by Soviet
disclosure  of new  weapons — either
manned or unmanned.”

Senate Critics

Along with pleas within the two
Senate subcommittees for a bolstered
defense  effort,  several  semators  last
week on the Senate floor  enticized
pist downgrading of manned aircraft.
Sen. Stuart Svmungton (D.-Mo.) cited
the Tushino air show as an indication
that “we apparently, by listening to
\Mr. Khrushchev, have now been ont-
traded seriously in the manned aircraft
held.™

Sen. Symungton credited Aviariox
WeEek's coverage of the Tushino air
show with producing “maore informa-
tion than the Soviets were willing to
aive out, 1m some cases more  than
vartous agencies, including the Cen-
tral Intelligence Agency, knew about.”

Sen. Symington said “for some four
or hve years we have, i effect, been
hoodwinked as to some of the uulinr
pL:m for Soviet militarv buitldup.” He
said “perhaps the most startling” air-
craft Russia exhibited 1s the "sthjran
Mach 2-plus interceptor—"one  which
in effect duplicates the %108 we gave
up, a long-range supersonic intereep-
tor carrving very large radar and air-to-
air missiles,” He added: “There is no
us¢ in being the nchu.t in the grave-
vard . . . Let us therefore concen-
trate on catching up with the Soviet
Communists in the manned areraft
field, as we know we must in the long-
range missile and space helds.”

Sen. Barry Goldwater (R.-Ariz.) said
during Scn. Svimington's speech  that
the U. 8. “under Republican admin-
istrations and Democratic administra-
tions  has r{']]{:cl’ti_d]". refused to
recognize that Soviet Russia can make
aircraft comparable to ours and is

making aircraft comparable to ours”

Sen. Ralph Yarborough (D.-Tex.)
expressed similar views and urged doub-
ling funds for the B-70 and providing
more money for the B-58. He sad 5350
million should be approprated in Fiscal
1962 to start modifving the B-58 to
aive 1t greater range, He further urged
buving another ning of B-58s, accelera-
ting the Skvbolt program and resuming
production of the F-106.

The President plans to detail s re-
quests to Congress this week following
a mationwide address on the Berlin
situation Tuesdav evening. Sen. Henry
M. Jacksom (D-\Wash.) was among
those predicting that the Adoamistra-
tion will change past position and ask
for more money for manned aireraft.

Sen. Jackson told Aviation WeEk
the closed brichnz of the Senate pre-
paredness subcommittee indicated the
U1, 8. 1s ahead of Russia in subsonic air-
craft but that the Soviets are ahead n
“mtercontinental  supersonic bomber
rescarch  and  development.”  Sen.
Leverctt  Saltomstall  (R.-Mass.), who
also attended the bricfing and 1s a mem-
ber of the Senate Appropriations De-
fense Subcommittee, predicted the sub-
committee  would appropriate  more
money for manned aircraft, regardless of
what President Kennedv requests in his
cdefense message.

Although the main foeus in the U. S,
manned aireraft contraversy was in the
Senate, Chairman Overton Brooks (D.-
La.) of the House Science and Astronau-
tics Committee announced that Tos
committee also 15 interested in the com-
parative air strength of the U.S. and
Russia. He said the committee will
hold hearings on the subjeet Aug. 1-3.

The Senate Appropriations Defense
Subcommittee expects to begin acting
on the militarv budget hill this week.
Here are the highlights of Gen. Le-
Mav's testimony before that subcom-
mittee last week on manned aircraft
needs:
® B-70 program. le recommended
spending $448 million in Fiscal 1962
on its development and $500 million
annually the following “three or four”
vears. President Eisenhower requested
$358 million and President Kennedy
$220 million for the B-70 in Fiscal
1962, Chairman Richard B. Russell
(D.-Ga.) of the Senate Armed Service
Committee and subcommittee member,
saidl the Senate group could appropriate
as much as it desires for the B-70 be-
cause the airplane is a research and de-
velopment project not subject to ceil-
ings in the procurement aunthonzation
bill.

Asked by Chairman Carl Havden (D.-
Anz.) of the full Senate appropriations
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committee abont the advantages of the
B-70. Gen. LeMav said: “1 think the
main charactenistic of this weapon sys-
tein i its value to the country before
the fighting actuallv starts, That 1s, 1t
VO only have missiles, then vou have
no fexibilite.”

Commenting on problems mvolved

in optimum development and use of
the B-70. Gen, LeMav said there are no
“major development problems™ with the
airplane itself. Tle said there 15 some
difficulty with the Midas satellite wam-
g svstem which will be used i con-
inmetion with the H 70 and other strate
zic attack svstems. " But we can see the
end” of that difficulty. fl: looks like i
is gums} to be successful.” He said the
first B-70 will fiv in December. 1962:
first wing, given adequate funds can he
rqwr;:hnn.il in the first quarter of 1967,
e B-52 bombers. e recommended
spending the full $525 million author-
ized by anﬂru".n for long-range bombers
on B-51s so th:: Air Foree can add an-
other wing of this aircraft. The House
appropriated  $448.8 million for pro-
curement of long-range aircraft in [Miscal
1962, but did not q:u:mfﬂ. which tvpe
should he bought. President Kennedy
did not rcqmﬂt anv new money for
long-range bombers in his review of the
Jnf.‘l‘lhrmcr Fiseal 1962 budget.
e B-58 bombers. Gen. LeMav o saud
despite carhier problems with this ar-
pline, production changes had  been
nade so that “there is no doubt i mv
mind that the airplane is going to be a
satisfactorv article,” Tle said the Air
I'oree considers the B-35 a long-range
bomber, but Sen. Russell said Con-
gress, in passing  the  procurement
anthonzation bill, considered the B-35
a  medinm-range  bomber,  Therefore,
the B-58 could not qualifv in Sen. Rus-
sell’s view for anv of the S325 million.,

Gen LeMay said he likes the B-35

but thinks the B-52 offers more airplane
for the money, Tle opposed cutting off
B-538 production hefore it is scheduled
to stop, declaring cancellation would not
¢nable the government to recoup “am
sienthcant number of dollars.”
e Fighters. Tle recommended retiining
11 tactical fighter squadrons slated to he
phased out of service, and re-cquipping
them with modermized 1F-105s. He said
Air Force and the Armyv have reached
agreement on the general design of the
TI'X tactical Aghter. but the f‘-.an still
has not agreed. le said the basic dis.
.l'f-"I‘LLIi'!LHE 15 that the Air Force wants
furh heavy and large hghter, while the
Navv fears sucli an ItTlﬂ me would be
too big for its carriers. e said a deei-
siom on the TIEX will be made “withm
the nest bwo weeks or so.”

As for ground support capability,
Gen. LeMay said “there 1s no question
im my mind that we can properly sup-
port the around forces now m any task
that they want to undertake.”
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State Urges Globally Accessible

Communications Satellite System

Washington—State Department called
for a single “universally  accessible™
satellitc  communications  svstem  last
week and noted that the President sup-
poits this objective.

Presenting the department’s position
to the House Science and Astronantics
Commuttee, Philip ]. Farley, special as.
sistant to the secretary of state for outer
space, said that “we would not wish 2
multiplicitv of svstems to limit the use:
fulness of all svstems. . . . If wore than
one svstem emerges, we :i:llmlld trv to
ensure compatibihity and  mter-linking
of the several svstems to make certamn
that together they ean achieve  the
nnigue global pny-.lhlllhf.:- of this tool.”

[Farlev also qualified that defense pur-
poses—including  communication to re-
duce the risk of war by accident, mis-
mformation, or miscaleulation—"may he
sufficiently important and unigue  to
warrant a separate svstem.

Meanwhile, the unanimous  recoms-
mendations of the National Acronautics
and Space Council, headed by Vice
President Lindon Johnson,  clarifving
and formalizing the roles of government
agencies and private industry in the de-
velopment and operations of communi-
cations satcllite svstems were being re-
viewed last week by the President. The
recommended national poliey statement
was completed at a two-hour formal
meeting of the council July 14, the
first formal session held sinee Johnson
organized it. It was attended by Seere-
hm of State Dean Rusk, Deputy Seere-
tarv of Defense Roswell  Gilpatric,

Atomic Fne rev Conmmission Chairman
Clenn T. %Llhnrﬂ Attomey General
Robert Kennmedy, National Aeronautics
and  Space ,1'L{.I1I1:Illlﬁ'l'i'.1|:':r James  E.
Weblh and FPederal Communications
Chainman Noewton NMinow,

Speed Is Secondary

Speed i achieving an operational
satellite commumications svstem should
be a secondary  consideration.  Farley
sanel. "'l.“'h”l]f']l. the ULS, should pro-
:.t.u.l ::xpu.hhnmh. I'ITIL}' commented.,

“we have not pllf.u.i tine’ at the top
of our list because of the importance of
matching carlv availabilitv with  maxi-
mum uscfulness.”

In dirccting U.S. cllorts toward a
elobal svstem, Farlev observed that the
tu,hm{dl desizn of the communications
svstem should be capable of covering
arcas of light—as 'ﬁ.'cll as heavy —traffic.
This would appear to mdicate govern-
ment parhicipation for uneconomic op-
cratioms,

“We should not think of this as a
Umited States-oniented  svstem but

rather as a svstem that could meet the
needs of other countries whether these
needs imvolve commumeating with  us
or connmunicating with each other.”

The svstem duign should also be
aimed to “conscrve rather than abuse
the frequency spectrum,” he sid.

John T Rubel, assistant secretare of
defense for rescarch and  enginecning,
presented the committee with compre-
hensive military requirements for satel-
lite communications, but emphasized
that Defense plans to relv on commer-
cial facilitics. Tle said that exclusive
military facilities will be  established
Hl]h 11]1!:'“ "'llllt:lf"- Tﬂ'[l“lﬁ-"”'l-i."'l'll"ﬁ Cilil-
not be met by commercial facilitics.

Military Requirements

Rubel histed military  requiremoents
for long-hanl point-to-point service be-
bween major trafhe centers and to re-
mote operational arcas with hight trafhe,
and  for  mobile communications
between fixed points and mobile sta-
tions or between mobile stations,

He placed operation of the Advent
svstem, mmvolving three 1,000-1h. satel-
lites in suwhmnmn orbit 22,300 mi.
above the cquator, “several vears” in
the  future  becavse of  technical
obstacles. The system would blanket
about 90%9% of the earth with a com-
munications svstem. The first Advent
satellite, now being fabricated, will e
ready to Ay in an intermediate altitude
test orbit “within a vyear,” Rubel re-
ported.

Sca launch of Advent is heing con-
sidlered because this could be accom-
plished from o point on the equator,
chiminating difhcult re-direction  after
launch.

Three other svstems Rubel consid-
ered promising are:

e Passive reflector  svstems, such s
Fcho  spheres or Project Westford
(see p. 23) which is to involve 500 mil-
llon small reflectors o orkat, spaced
500 to 1,000 ft. apart.

® Low-altitude active repeater svstems
cmploving 30-50 or more satellites in
2.000-5,000 mi. random orbits.

¢ Medinm-altitude svstems, with 5-12
stabilized satellites in cach orbit, from
5,000 to 7.000 mi. altitude. Svstoms
of this type would not require switch-
mg from satellite to satellite as fr-
qm:n'th as ‘ﬂ.li‘ll the lower orbit svstems
and could cover polar latitudes not cov-
credd by an cquatori] svstem,

All uf those pr.'mlhh systems, Rubel
noted, “require much more develop-
ment and experimental testing before
an operational svstem can be comhident-
Iv planned.”
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Package Plans Call for 3,900 Missiles

By Larry Booda

Washington—Air Force and Navy,
ordered by Defense BL*LrLttlr'l. Robert S.
McNamara to “cost out” entire nuclear
weapon delivery programs through 1Mis-

cal 1967, have proposed that 3,900
h;i]]l"qi'll:. missiles be ready for firing from
the continental U.S. and from sub-
marines by that vear,

The proposals break down into 2,500
fixed Minuteman solid propellant inter-
continental ballistic mssiles, 415 mo-
hale Minuteman mssiles, 275 Titan
liguid  propellant  1CBMs  and 720
Polaris solid propellant missiles,

Cost of the programs through Fiseal
1967 would amount to S12.5 billion
for fixed Minuteman, S2.9 allion for
mobile NMinuteman, S3.1 billion for
Titan and S8.6 billion for Polans.

These are the highlights of the first
phase of “package” program costing
undertaken by Assistant  Secretary  of
Defense-Comptroller Charles J. Hitch
to provide McNamara with guidance in
making  decisions  concerning  Future
weapon svstems.

I“irst phase of Hitch's studies were
limited to what he calls “central war
forces” which is revised nomenclature
for long-ruinge nuclear delivery forces.
Sceond phase, which is due for com-
pletion by the end of this month, con-
centrates on general purpose  forees.
This 1s new termmology for what were
formerly called limited war forces.

The first studies were confined to
Air Force and Nawvv programs. The
sceond  series will cover Army  and
Manne Corps programs.

Although Hitch's |:ri11:,i1},11 effort so
far has been to give McNamara tools
for decision nmng his long-range aim
15 a4 sweeping overhaul of the military

budget-making machinery.  Long-term
::njhm melmu in the Defense comp-

troller's organization have privately ex-
sressed concern over the ordered switch
}mm category  budgeting to  program
budgeting.

I'ull effects of the changes will not
be felt until the Fiscal 1966 budget
vear, when Hiteh plans to have pro-
aram costing identihied down to even
specific support area, with general sup-
port arcas prorated among the pro-
arams. This was done generallv in the
first phase studies just completed.,

Specihic support cost areas are de-
fined as mcludimg such items as fael,
ather supplies and administrative costs.
General support  costs  mclude  every-
thing clse, such as costs of general gov-
crmment  admmistration and  costs  of
aperatmg the serviee academies and en-
listed training schools. All of these are
m addition to direct program costs.

J4

MeNamara now has the phase one
studies in hand, and thev have been
distributed to the Joint Chiefs of Staf
for study and comment,

There 18 no assurance that the pro-
posed programs will be accepted by M-
Namara and the President. Manyv of
the studies are open to criticisim as be-
mg technically deficient i their form
and Alz-pra:hltll Comments concerning
these points will be produced from the
staff work of the Jomt Chicfs of Staff.

For  wrcraft  delivery of  nuclear
weapons, the Air Foree has proposed
the purchase of 52 more Boemg B-52
long-range  bombers. Under  present
funding, the purchases would have
ceased at 728 aircraft, wlich 15 45 air-
cratt per wing for 14 wings, plus seven
backup aircraft per wing to take care
of attribbon and out-of-service time due
to maimtenance and overhaul,

The B-52 costing-out proposal. sub-
mitted before recent suggestions i the
Senate that it would listen favorably to
requests for  additional  funds  for
manned bombers, calls for buving an-
other 52 B-52Hs. Currently .lll'l:l].{]-'rl..-"l'.‘ﬂ_
strength 1s 14 wings of B-52s. Air Force
would get around this by having a
traming “umt” of replaced B-52Bs not
identified as a wing but in effect an
active combat unmit, Thus, the total
number of B-52s would be 750,

Central war force costs in Miscal
1962 would amount to $7.7 llion for
the "ﬁ.i Force and 52.074 lillion for
the Navv. Air Force costs would re-
mam over 57 bilhon through Fiscal
1965, then drop to S6 billion in Fiscal
1966 and 55 illion in IMiscal 1967,

Navv costs would remam at 52 bil-
lhon in Fiscal 1963, drop to 1.8 billion
m Iiscal 1964, drop off to a hittle more
than S600 million in Fiscal 1967,

The Air Foree total in Fiscal 1962

I-18 Type Inspection

IFederal Aviation Agency is conducting
fight tests of the Umbangh U-18 gyvro
plane in Tlagerstown, Md., after issn-
ance of a Tvpe Inspection Authorization
for the aircraft.

IFAA ofhicials said extensive fight tests
probably would be required, since the
U-18 is the frst autogvro to be submitted
for certification in “manv vears.”

Also under study by FAA's Flight Op-
erations Division are pilot requirements
necded to Ay the rotorcraft. A ruling on
this is expected to be issued conenrrently
with certification. The FAA sad it i
ton early to determine if additional pilot
ratings will be required, but added that

pilot ratings will be sufficient.

there is no gnarantee now that hxed-wing ]

mcludes S1.8 billion for aircraft, 52.9
billion for missiles, 53.8 hillion for con-
struction, 51.1 billion for operations
and mamtenance, $1.1 billion for mili-
tary personnel, S1.4 billion for research,
development, test and evaluation, and
52.5 billion for other items.

Principal programs are:

e B-52. Proposed cost would be $2
billion 1 IYiscal 1962, 51.5 hillion in
Fiscal 1963 and would decrease to $1.3
billion in Fiscal 1967. The areraft are
hgured as costing S11.4 million each.

e B47. In Iiscal 1962, S55 million
would go mto this smaller jet bomber
program, dropping until Fiscal 1967
when only S15 million s projected.
Total through 1967 is $1.82 billion.

e Fixed Minuteman. This is programed
for 51.3 billion in Fiscal 1962, S2.4
billion in Iiscal 1963, $2.6 billion in
IMiscal 1964, S2.8 illion in Fiscal 1965
and then rapidly drops off to S1.9 billion
and S1.5 llion mm Fiscal 1966 and
1967, respectively. Total over the span
of vears 15 512.5 billion, for a nussile
cost of $5 million cach.

e Mobile Minuteman, There is $200
nuallion programed for Fiscal 1962, m-
creasing to $270 million in Fiscal 1963,
5385 million in Fiscal 1964, 5945 mil-
hon in Fiscal 1965 and dropping to
5645 million in Fiscal 1966 and $2064
million in 1967, Cost per missile is 87
million,

e Titan, Programing for Titan begins
at $1.3 hillion in Fiscal 1962, drops to
S6H00 malbon m iscal 1963 and down
to S260 million in Fiscal 1967, Cost
per massile 1s S11 nullion.

e Skybolt. There s 589 million pro-
posed for Iiscal 1962, with a rapd
buildup to $325 million m Fiseal 1963
and a peak of 5480 mullion in Fiscal
1964. It would then decrease to a little
over 5100 mulhion i Fiscal 1967.

e B-58. Proposed cost is 5170 million in
IFiscal 1962, increasing to over $200
million m the vears following for a
total program cost of $1.2 billion,

e Polaris. Navy goal is 45 submarmes
carrving 16 missiles cach. Development
costs m the program for longer range
versioms would push the cost per missile
to S12 mullion, With 29 Polans sub-
marines already authorized or requested,
proposals are for 10 more in Fiscal 1963
and six more i Fiscal 1964

As proposed by the services, the pro-
gram estimates are far from  rehned.
One ofheial deseribes them as “dnlls”
for the future, when costs will be more
thoroughly pinpomnted.

Service officers fear that there may be
adverse public and congressional reac-
tion to |1.-u'ing the costs of uxpun_uin:
weapon svstems revealed, Congress gen-
erally favors this approach however.
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LS. Mavy Polaris starts down the Atlantic Teit Range

6500° COOLER INSIDE ....

Polaris temperature limits increased through use of
pyrolytic materials developed by High Temperature Materials,
Inc., 130 Lincoln Street, Boston 35, Massachusetts.

SIGNIFICANT DEVELOPMENTS AT H.T.M. HAVE CREATED POSITIONS FOR TALENMTED ENMGIMEERS AND SCIENTISTS. PLEASE ADDRESS INQUIRIES TO PERSONMEL DEPARTMENT.

35



GENERAL
ELECTRIC

VAPOR
DETECTOR

Warns instantly
of toxic or explosive
vapor danger

IN AERO/SPACE ELECTRONICS

If yvou are concerned with missiles or missile fuel handling,
consider these features of General Electric's Automatic
Vapor Detector safety device:

IT1S EXTREMELY SENSITIVE. As minute an amount as one half
part per milhon of a toxic or explosive vapor can be

detected.

IT IS HIGHLY FLEXIBLE. Detector can be easily modified to
detect any one of 15 vapors, including hydrocarbons and
halogens, and the list is growing. Many areas can be
monitored simultaneously.

WARNING IS ALMOST INSTANTANEOQUS. The sampling rate of
G.E.'s Vapor Detactor is approximately five times a second.

EQUIPMENT IS SIMPLE. Only a pump, sampling unit and
alarm unit are required. All functions are fully automatic.

This vapor detector has already been selected by the
Navy for a shipborne application, and can be tailored for

any application where missiles or missile fuels are handled,
stored or tested.

Here is another example of LMED leadership in aero/
space electronics, 15001

GENEHAL@ ELECTRIC

Light Military Electronics Department
Utica, New York

Conflict-of-Interest Rules Issued;
‘Selling’ Is Desecribed by Defense

Washington — Defense  Departiment
ssued its first broad conflict-of-interest
regulations last week, mcluding a de-
tatled  description of what constitutes
selling to a service by its retired offi-
CUrs.

The new regulations bar any De-
fense p{hnlltl:.l military  or civilian,
from “any private business or profes-
sional activitv” which involves a con-
flict of interest. They are also warned
that, ecven if there 15 no techmcal
conflict, *it 15 desirable to avoud the
appearance of such a conflict frnm a
]]l]l'rll{_ conbhdence pmllt of view.

A retired ofhcer 15 barred from sell-
ing, contracting for the sale or nego-
t:ttm"' the sale of anvthing to his
service  Min violation  of applicable
statutory restoictions.”  His retirement
pav can be forfeited if, within two
vears of retirement, he sells anv “sup-
plics or war materials™ to the Defense
Department, Coast Guard, Coast and
Geodetic Survev or the Public Health
Service.

Selling 15 dehned as signing a bad,
pn:[}m.ﬂ or contract: tli:ﬂntmting
a contract, or contacting an ofhcer
or cmplove of the I]L‘ft‘lhu Depart-
ment to obtain or negotiate contracts,
negotiate or discuss changes in spec-
fications, price, cost 11-11{1-,mn¢t.~, or
other terms of a contract or scttle dis-
putes concerning contract performance.

Further Limitations

The direetive also bars any  other
“Haison activity™ with *“a view toward
the ultimate consummation of a sale,”
even though the actual contract s
subsequently negotiated by somcbody
clse.

The section on sclling notes that
“it i1y not the intent of this directive
tio preclude a retired officer from ac-
cepting employment with private in-
dustry solely because his employer 1s
a contractor with the government.

An othcer who has served at least
cight vears before retirmmg or being
weleased  Ffrom  his service, and  who
takes a job selling to a Defense agencey,
must fAle a detmled statement of his
backzround and intentions with  the
seeretary of the serviee with which he
plans to deal.

The directive includes these other
ProvisIOns:

e Defense personnel cannot accept any
“favor, gratmitv  or  entertainment
directly or mdircetly” from anv person.
company or organization involved in
“procurement  activitits  or  business
transactions of anv sort” with a De-
fense ageney where such favors might

AVIATION WEEK, July 24, 1961

infuence—or be interpreted as mflup-
encing—their imparhalitv.  Anv  favor
offered which might be interpreted as
a bribe 15 to be r-r.]mrh.q.l nmmncdiately.

e Civilian and regular militarv person-
nel are barred from using their titles
or positions 1n mer.'r_hml with any
“commercial enterprise” or to endorse
anv connnercial product. This does
not bar writing books and arhicles as
long as thev have been cleared by the
Defense Department.

e Retired personnel and reserves not
on active dutv ¢an use their nulitans
titles in connection with commercial
enterprises as long as such unse doesn't
cdiscrecit Defense or imply its endorse-
ment. But the services have the power
to restrict such personnel from using
their militarv  titles “mm  connection
with public appearances in overseas
ATCas.

e [ach military department 15 to ap-
point an official to oversce these new
regulations and ensure compliance,

Rickover Urges House
To Abolish Air Force

Washington—Vice Adm. Tlvman G.
Rickover, dircetor of the Navy's nuclear
reactor program, has advised Congress
to abolish the Air Force, accused the
Navy of wasting monev  on aircratt
carriers, said that Nationil Aeronautics
and Space Administration 1s uninformed
on published Russian space develop-
ments, and charged that mdustnal cor-
porations are stagnating technical prog-
ress with their patent prachices.

In testimony before the House appro-
priations committee, released last week,
Adm, Rickover also suggested that Con-
gress is as capable of judging military
programs as the military services.

“You do not have the nvalries . , .
that cxast m the military estabhishment,”
Rickover observed. “There the three
services hght among themselves, cach
trving to set up spheres of influence for
future explmtation . . . I know that past
history shows many cases where Con-
gress has pushed the military in diree-
tions thev did not want to go, but which
turned out to be right.”

[f USAITs Str Ll’L’fTiL Airr Command
were tumed over to the Navy and its
space and missile programs to the Army,
Rickover observed, there would be only
two instead of three “large groups hght-
mg cach other” and only two sets of
mstallations, supporting facilities and
personnel.

Adm. Rickover claimed that aviation
ofhcers domunating the Navy “would

rather sacrifice anvthing else in order
to get carriers. As USAI shifts from
the airplane to the missile. Adm. Rick-
over said, the Navy is taking it over and
“l am sure the Air Force docs not ob-
ject.”

Although NASA  Admimstrator
James . Webb and other top INASA
officials have publicly stated they have
no nformation on Russia’s man-on-the-
moon plans, Adm. Rickover said that
unclassificd hterature presents Russum
timetables for moon conquest.

Commenting that “NASA docs not
even have a central index of all its m-
house and extramural rescarch and de-
velopment projects now in process, he
added: "“"We are about to cxpend many
billions of dollars m the space progran.
We must see to it that all information,
U.S. and foreign, 15 immmedately aval-
able. Otherwise there will imevitably
be duplication, delav, and added cost.”

Adm. Rickover credited Russian
techmical progress to its “capitalistic”
practice of rewarding and stimulating
individual inventors and 1|1:|L1115: ]J.ltht
imformation widelv available “to anv-
one who cares to look at and proht
from it.” Noting that 65% of all pat-
ents in the U. S, are awarded to corpora-
tions, he commented that “there 1s no
such thing as collective thinking, as by
a corporation. All thinking takes place
in 4 smgle mind . . )" He also i:ll:l!it"l"l.'L‘l'.]
that Washington, D. C. is the only
place in the U. 5. where all patent -
formation 15 avanlable,

Noting that almost 100% of all the
items 1 the naval nuclear reactor pro-
gram are purchased on a “free enter-
prisc”’  competitive  fixed-price  basis,
Rickover added that “it is so pure and
so  capitahstic that some companics
don't like it.”

Swiss Bloodhound Order

Geneva=Swiss Federal Council, ruling
body of Switzerland, has formally up-
proved an army request to place a sub-
stuntial order for Britain’s Bristol/Fer-
ranti Bloodhound 2 surface-to-air missile
(AW [ll]:r 17, p. 23). Final approval by
Parliament, however, is not expected be-
fore the end of the vear.

The Bloodhound decision, which s |
still b[‘ing disputed in some army quar-
ters, will provide the Swiss with their
first tactical surfpce-to-air missile. It also
apparently brings to an end Douglas Air-
craft Co. hopes of selling the Nike Her-
ciles to Switzerland as its standard anti-
aireraft missile svstem.

."ﬂthﬂugh not i.:lH::l.:i:lllj.' announced,
vilue of the Swiss order is estmated at
approximately 580 million. British  Air- [

craft Corp. spokesmen in England said
only that it would be “somewhat larger”
than the recent Swedish order for the

Mark 2 Bloodhiound. I
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Tins I Sns West Cnt

Coastal tog in northern California is visible in this picture taken about 12:45 p.m. July 14,
on 34th orbit of NASA's Tiros [I1 observation satellite. Photo is of the vortex of an old
storm, Dark area at lower right is the California area around Eureka. The picture was
received from the satellite at San Nicholas Iskind and transmitted to Pacific Missile Range.

21 20 19 I8

Tiros IIT payload comprises: 1—television camera avionics package; 2—television trans-
mitter power converter; 3—tape recorder (cover removed); 4—tape recorder avionics package;
S—television camera; O—tape recorder power converter; 7—ommi-directional radiometer; 5—
television camera control package; 9—tape recorder power comverter; ll<heat measuring
equipment control panel and (below) command receivers; 11—electronic clock: 12—scanning
radiometer; 13—heat measuring experiment avionics (and tape recorder) package; 14—horizon
detector; 15—non-scanning radiometer; 16—voltage regulators; 17—battery protection panel
and de-spin timer (below) and television transmitter (below); 18—television transmitter
power converter; 19—tape recorder; 20—tape recorder avionics package: 21—tape recorder
power converter; 22—main telemetry switches; 23—temperature sensors; 24—omni-direc-
tional radiometer avionics package; 25—omni-directional radiometer; 26—beacon transmitters;
27—auxiliary control package; 28—voltage regulator; 29—attitude control switch: 30—tele-
vision camera; 31—sync generator and (below) television transmitter; 3Z—electronic clock;
33—antenna diplexer and (below) batteries.
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GAO Charges USAF
Spare Parts Waste

Washington—General  Accounting
Ofhce has charged Air Force with wist-
ing millions of dollars in the purchase
of replacement units which it did na
know it already had in inventory.

The charge, contained in a report to
Congress, was based on an investize
tion of 650 of the 50,000 replacemont
equipment items i the USAF imun
tory.

These items, mcluded m USALs
“Unit Authorization List,”" consist of
equipment—such as aireraft ground han-
dling equipment, test equipment, shop
machmery, and generators—which hus
a long service life, does not losc s
chlltlh during periods of use, and s
generally not mcorporated as a oo
ponent mmte other units,

I'he items reviewed by GAO ropre-
sented 5320 million of the total of
S2.8 billion m unit authorzation itos
in inventory, GCAQO found that S1c4
million worth of the items reviewed
was not mcluded m the imventore e
ports used m computing addition|
quitements  and  “not  otherwise o
counted for.”

The report estimated that “ouer
6.7 mullion  worth  of replaccmont
equipment purchased m Fiseal Your
1960 could have been avoided, and re-
quirements for another 520.8 malhon,
on which procurement was defarrad

pnn[-ip:llir for lack of funds, conld
have heen eliminated. had the A
IForce mamtained cffective contral oner

the cquipment procured and receivod
i the 'ﬁlll_']]']]"f svstem.,”

Conceding that its unit anthornization
listings “are mcomplete and inaccurate,
and do not adequately support
[USAYF] im the computation of equip-
ment buv-budget programs.” the Aur
Force has notified GAO of numerons
correchive achions.

These include the establishment o
each base of a "Central Equipment
Management Office.”

Commenting that the steps takin
and planned h!. USAT are “largely pros-
pective,” GAO withheld ]ur:igl‘m.n’r 18
to whether thev “will successfully over-
come the serious and widespread prob-
lems observed by us.”

As one example. GAO pointed to
A generator set. A total 852 sets, valucd
at .Lp|:im*-.|.n|=lhh S14 million, were not
accounted for in inventorv data. Of
these, eight were at the Sacramento Air
Matenel Area.

The Sacramento Air Materiel Arca
base computed a Fiscal 1960 purchase
requirement of 266 sets, Puﬂ:hm of
101 generator sets was deferred and pro.
curement was initiated for 165 sets
at an estimated cost of approxnmately
$2.8 million.
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Soviet Gravily Research

Wishington—Efforts of Soviet scien- |
tists to understand gravitation “are so |
imtense and nnflagging that they warrant
the closest continued watchbfulness,” ac-
cording to a 38%-page analvsis of Rus.
sian research literature compiled for the
Library of Congress’ Science and Tech-
nology Section.

The report is available through Com.

merce Department’s Office of Technical
Services here. It was undertaken os a
result of remarks made by Soviet profes-
sor of mathematics K. P. Stanvokovich
in 1954 and 1957-58 about the possible
“unnihilation of gravitation.” Stanvoko-
vich is a member of the USSR Acadenn
of Sciences’ space commission and 2
professor at the Moscow Higher Tech.
nical School.,

Fominent Soviet physicists have chal-
lenged his theories, and thev delineate
the current status of Soviet research on
oravitition “with a measure of un-
certainty and frustration,” the report said.
But a signihcant advance in the under-
standing and possible control of gravita.
tiom 15 “long overdue both in the west-
ern world and in the Soviet area—and
could afford 111:If.]ﬂlfl111:l|’.||l:. potentialities
to its discoverers,” the study said.

First Ranger to Seek
Earth’s H}dlﬂg{fﬂ Tail

Washington—I"irst Ranger spacecraft,
forcrunner of pavloads th 1t will rough-
lind mstruments on the moon, s
scheduled to be launched this week
from Cape Canaveral. As one of cight
sciecntihe  expennments  that are con-
sidered  secondarv to testing of  the
spacceraft itself, Ranger will attempt to
determme whether the earth trails a
comet-like tail of hvdrogen gas,

Ranger mav travel more t|11|1 half a
ml!liun miles from earth hefore retumns-
ing to burn in the atmosphere, or it may
go into a solar orbit, For the hrst time
m the civiban space program, the Atlas-
Azena B launch vehiele will be used.

The Agena stage shuts down for 13 min.

after putting itsclf and the |T'l'|.]11,'£:,'1 into
an carth orbit and coasts in this “park-
mgz orbat until it reaches the optimuom
pomt for restarting to begin the trajec-
tory into deep space. This technique s
not inmportant to the first shot but wll
be nsed in lunar shots.

Ranger, one of the most complex pay-
loads the U. 5. has built, is being de-
veloped by NASA's  Jet Fmpuhmn
Laboratorv. It is hexagonal i shape,
about 5 ft. in diameter at the base and
11 ft. long. With solar panels extended.
it is 17 ft. by 13 ft. OF its 675-1b. oross
weight, 144 1b. is scientific npuuumh
243 lb. is electronies, 238 Ib, is struc-
tural weight and the panels weigh 50 1.

AVIATION WEEK, July 24, 1961

Ranger will test an attitude stabiliza-
tiom svstem that uses the sun and carth
as references and 10 nitrogen gas jets
for control; a high-gain steerable an-
tenma: an advanced communication SV~
tem; calibration of solar cells in space;
and an experiment to determine Enction
forces of metal against metal in space.

The friction cxperiment 15 ammed at
lcarmmg what will be mvolved in the
operation of machinery with moving
parts. Metals tend to stick to othe
metals i hard vacuums. The expen-
ment consists of a motor-driven shaft
with disks of different metals on at.
Pressing agamst the disks are hemi-
spheres of different material, Strain
gages mounted on each  hemsphere
will telemeter to earth the drag force
measured between each of 80 different
combinatioms of metals.

Fuel Cell Test Vehicle
Contract Won by GE

Washington—General - Electrie will
build two a*imc:u vehicles for 30-dav Aar
Force tests of a 30-watt fuel cell bat-
tery i a "'Jllﬁ—mi, orhit.

Acromautical Svstems Division  has
awarded an $552.600 contract to GIL.
Missile and Space Vehicle Department
to construct the two 100-1b. test cap-
sules. Fach will have a volume of about
6 cu, Bt and carrv instnomentation to
measure  fuel  cell  performance  and
telemetry equipment, all powered by
the fuel eell hattery,

The fuel eell svstem, to be developed
and built by the G Aireraft Aceessory
Turbime Department, will consist of 30
mdividual eclls. Output will e six or
28 volts. |I1|.'|;11'ug:_'|1 and oxveen will he
the fuel for the ion-exchange membrane
cells, and the chemieal action of the
bwo gases will produce both clectnical
power and water,

This experimental program  is  ex-
pected to contribute data that will be
valuable m developmmg a 500-watt, 25-
volt fuel cell svstem for space use,

News Digest

House and Senate last week agreed on
a compromise hill authonzing “the full
£1,754,300.000 sought by President
Kennedyv for the National Aeronautics
and  Space  Admimistration, increasing
the amount for research and develop-
ment and decreasing  the construction
budget. The compromise bill also au
thonzes  mereases  to o provide  S10.2
million total for sohid propellant devel-
opment and 59.7 million for clectrical
prapulsion,

Civil defense mission was  assigned
st week to Defense Secrctary Robert
S, MeNamar,, FPormer Office of Civil

and Defense Molnlhzabion will become
the Office of Fmergency Planning to
plan contimuity of state and Tlocal TON-
ernments, natural  disaster  relief, 'L!L‘
fense mohilization and materials stock-

piling.

RCA Astro-Electronics Division will
build three ground test and four Aight
test capsules for don engines for Nu-
tional Acronautics and Space Adminis-
tration.  First Launch using a Scout
late next vear will test a Hughes cesium-
fucled engine and a NASA mercury-
fueled engine.

French government has inchicated its
willingness to finance 50 of a requested
100 additional Sud Caravelle turbojet
transports. The company wanted 100
authorized to raise production above tHic
breakeven level of 225, Present produc-
tion program is for 150 (AW Julv 17,
p: 52),

North American T-39 flew fromn Ma-
drid to New York m 9 hr, 39 mm.
clapsed time last week, claiming an un-
official long-distance speed record for
its class. The 3.873-mi. flight included
stops at the Azores, Argentina and
Newloundland, and average speed was
413 mph. A mix-up at New York's
[dlewild airport prevented certibication
for an official record.

Frank Pace. Jr., General Dyvnamics
chairman, has been appomted to the
I"'oreizn Intelligence Advisory Board to
rf_'pi.lu,' Cen. Maxwell Tavlor, new
White HHouse military adviser.

FEastern Air Lines 15 explormg possi-
bilities of promoting use of bus trans-
portation in conjunction with its air
shuttle service, st area s hikely to be
Cape Cod points to tic in with an Aug
1 doubling of mr shuttle schedules be
tween New York and  Bostom with
hourly Huﬁl]h Idea is to Av Eastern to
Boston, conneet with frequent bus sery-
1ees to the Cape area.

Ground test Vertol YHC-1B helicop-
ter was dimaged during ranup when ”IL
rator blades went out of svnchroniza-
tion, struck cach other, and damaged
the upper fuselage. The areraft 15 we-
piairable,  Cause “has been determined
and corrected.  Three persons  were
aboard the helicopter and there were
IMINOT njurics.

Midas early wamning satellite ground
station will be  built at  Kirkbnde.
England under terms of a U, §S.-British
agreement. The missile waming system
recenving station will be jointly manned
bv the U.S. Air Force and Roval Air
Force during mstallation, then will be
operated by the RAL,
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Competition Forces Trunk Excursion Fare

Drive to fill growing seat capacity produces rate cut:
may push coach business to more dominant position.

By L. L. Doty

Vashington—Compctitive dnve for new busimess to offset the domestic
trunkline industry’s swelling seat capacity has forced introduction of the first
major domestic excursion rate in recent vears, which is expected to push coach
trafhe mto an even more dominant position than it now holds.

Last week, Trans World Airlines fled a tariff with the Civil Aeronautics
Board calling for a coast-to-coast jet round-trip excursion rate of 5198 and
piston-engine excursion rate of S178, lowest fare offered on this route in

recent vears.

American and United later announced thev would fle a simalar

tariff. American bluntly stated it was hling only because it was forced to

for r:nmpttith-c rCASONS.

United termed the excursion rate a
“worthwhile  expeniment,”  which it
hoped would create new trafhe sources.
The airhine said it would “merchandise™
the plan extensively,

Nevertheless,  both  United  and
American are known to be vigorously
opposed to any further rate reductions
at this time on the grounds that the
volume of coach f!ﬂrﬁ‘.’.' already  has
crown bevond ]:rrnﬁhhlr prupmtmns 15
a result of diversionary effects on first-
class trafhe.

Luring Highway Travelers

TWA feels the new fare will not lure
passengers away from standard services
bt will draw new customers away from
the highwavs (AW Nav 1, p. 38). The
airline says this is achieved by requiring
purchasers of excursion tickets to travel
hetween Monday noon and Friday noon
and to return not less than 13 nor more
than 30 davs after departure. Business
travelers, TWA reasons, will find these
comditions impractical,

Amernican’s philosophy 1s that before
fares can be lowercd to attract new
business, there must be some determi-
nation that the business is there, Amen-
can contends that there 15 a lunit to any
trafhic market and that the lowering of
fares for the available trafhe only tends
tor shice gross revenues.

United has consistently held that the
map between coach and first-class rates
has been too wide, and the carrier led
a suceessful uulw-.tn drive last vear to
merease rates to 73% of fArst-class fares.
\ move earlier this month by Bramff
Airwavs to like coach rates to 85% of
hrst-class rates has been suspended by
the Board.

smee June, 1960, when ecoach trathe
cepralled first-class m revenue passenger
miles for the fArst thne, coach has
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steadily chmbed to account for 558%
all traffic handled by the trunk carriers
m June of this vear (see box),

[n that month, National and TWA
were the heaviest carners of coach trathe
bv a wide margin. United ran a poor
third among the 11 trunklines, and
American stood in seventh place in that
categorv,  Onlv  Delta and  Braniff
handled more  first-class than  coach
trafhe last Junc.

Of chief concern to industry leaders
is the fact that the historic growth
pattern of the trunk airlines has all but
disappearcd during the past 12 months
when coach pulled mmto its command-
ing position. In addition, so far this
vear the industrv has been  suffering
flom a severe traffic depression ( AW
June 17, p. 43).

As revenue  passenger miles  have
dropped, available scat miles  have
spurted upward despite attempts by the
industry to curtail first-class seat miles
to offset dwindling demand. Load fac-
tors have reacted drastically.

Coach Share of Trunk I

Trafhe
Carrier June, 1961  June, 1960

National — 70.5% $7.2%
TWA (8.5 50.0
United 59.5 48.7%
Eastern 59.4 515
Continental 7.6 49.2
Western 57, 49.3 |
American 55.0 45.7
Northwest 52.3 60.5
Northeast 52.0 50.1
Dielta 45.4 42.9

| Braniff 43.5 35.7
Average 57.9 310,0

* Includes United and Capital combined.

Although the industry load factor in
June passed the 60 mark for the hrst
time in nine months, the 61.15% load
factor achieved was 5.59 points less than
that recorded mm June, 1960, In the
I:'ﬂrlﬂ'l-'l {“ﬂf'll"gf'l"l'\ Ill.'ﬂf. b '.l'-' o I'"{'Tf.qi"ﬂ- mn
available seat miles far outstripped the
20% mcrease n revenue  passenger
miles to drag the month’s coach load
factor down 6.88 pomts from the
72.5% level reached the previous June.

First-class  available  seat  mules
dropped 3.4% in June, but first-class
revenue  passenger  miles  dropped
12.7% . Result was a 5.99 dip in first-
class load factors for the trunklines last
month.

Only three carriers—Eastern, North-
cast and Northwest—registered gams n
frst-class traffic last month. During the
SMe erm{] only Northwest showed a
decline in coach traffic. All but North-
west and Western  inerecased  coach
available seat miles, and only Eastern,
Delta, Northeast and Northwest -
creased  the available first-class  scat
miles offered.

Eastern Coach Gain

Eastern recorded the biggest monthly
gain in coach trafic in June with a
72% increase over the same period last
vear, United, which boosted available
coach seat miles by 4%, reported a
319 increase in coach trathe during
the month.

United, now merged with Capital
Airlines, was the onlv one of the three
transcontinental carriers to show an in-
crease in total revenue passenger miles
in June. It had a 9.5% gain, compared
with losses of 6.4% for Amencan and
4.5% for TWA.

Eastern’s total revenue  passenger
miles rose 45.8%, Delta reported a
10.29% increase and Northeast climbed
13% during the June period. All other
CATTIENS showed declines in  revenue
passenger miles, ranging from five to
|15,

In June, 1961, nine of the 11 trunk-
lines carried more coach trafhic than first-
class traffic, compared with hve of 12
last year. National attributes its high
position as a coach operator to the in-
creased capacity of its jet fleet operating
in a primarily coach mﬂrLL’r New York-
[Florida. National’s coach available seat
miles in June rose 449 as the carner
npu‘.{:r:] new routes to California,

TWA has been expanding its coach
services for several vears but has con-
ducted a hmednﬂd prﬂnmhuml cam-
paign during this [JL'I'IlH:l aimed at both
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coach and Arst-class markets, in order
to prevent as much diversion to thc
lower-fare service as possible.

[Fastern's 74% increase in coach avail-
able seat miles can be attributed n
large part to its low-fare, on-the-hour
commuter service between Boston and
New York and New York and Wash-
mgton. In this connection, it 15 mter-
esting that the two carriers which have
lumched major new tanft promotional
experiments m the past few months ar
headed by the only two newcomers to
top posts in the airling mdustrv—Eastern
President Malcolm A, 1"l-Lu:lnl’f'A re and
TWA President Charles C. Tilling.
hast, Jr.

The CAB can be expected to approve
the proposed transcontinental excursion
rates since its chairman, Alan S, Boyd.
has repeatedly emphasized that he will
msist upon the industry exploring new
means of generating more trafhc and
opening new markets.

The Board also has shown no signs
of concerm over the diversion of first
class trafhe to coach services. In ats
decision to suspend the Braniff taniff
calhing for highr.:-r coach rates, it smd
that the shift in travel to coach serv-
wes should not adversely affect the air-
hines’ profit picture and then added
that the solution to falling first-class
load factors “would seem to lie
in an adjustment in the capacity offered
in that service.”

Civil Aeronautics Board staff mem-
bers have long held that an expansion
of coach facilitics will attract a sufh-
ciently large volume of traffic to sustain
normal revenue growth. Industry, on
the other hand, has argued that coach
scrvices should be ftted to the vanous
markets served by the airlines, that
sonne markets are natural coach markets
—resort areas, for example—while others
are suited primanly to frst-class services
or business travel.

It 15 too early to form any conclusions
as to the effect the recent growth of
coach trafic and the steady dechine of
frst-class traffic will have on  gross
revenues.,

However, the gross operating  rev-
cnucs dunng the first six months of
1961 chimbed 4.76% over the same
period last vear, while trafhe, in the
same period declined 1.9%

Tu-114 Record Claim

Moscow—Soviets  claim  three  new
world aircraft weight lifting records for
the Tu-114 as the result of a flight from
Vinukovo Airport in which the turboprop
transport carried a 30,035-kilogram load
to an altitude of 41,125 ft. Altitude
| records are claimed for lifting loads of 20,
25 and 30 tons. The aireraft was piloted
|j L. Sukhomlin during the 1 hr. 22 min.

flight.
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United DC-8 Denver Crash Data

Sifted by Government Searchers

Preliminary  investigation  of  the
Denver crash of a United Air Lines
Douglas DC-5 was completed last week
and mvestigators  from  government
agencies and industry are waiting  for
formal hearings to be announced by
the Civil Aeronautics Board early this
week.,

The Board has received a recom-
mendation that the heanngs begin be-
fore a4 month has clapsed from the
July 11 incident. The flight recorder
was undamaged, the crew survived and
more than 100 witnesses saw the acc-
dent and were questioned during the
prelimimary imvestigation. The miot.
Capt. John Grosso, is reported to lmH.
made a normal touchdown close to the
runway threshold with all of the 10.010-
ft. ranway ahead of him,

Investigation of the DC-S  crash
which killed 17 people is centered on:

e DC-8 hvdranlic svstem and thrust
FEVETSCTS,

e Techniques used by the pilot in the
landing roll-out.

e Firchghting and rescue services avail-
able at Denver’s Stapleton Airheld.

Early Investigation

The preliminary  investigation  was
started by a panel of six groups of
specialists in powerplants, aircraft sys-
tems, flight operations, hwman factors,
witness interrogation, and aircraft struc-
tures. Later. a seventh group was
formed to deal with frehghting and
rescue services when a controversy de-
veloped over the adequacy and timeli-
ness of the crash crew umits at Staple-
ton. According to one claim, the trucla.
did not reach the crash scene until 10
min. after the crash, but Denver Mavor
Dick Batterton said they were working
at the scene within 45 sec. after 1'|u,
plane stopped,

Parts of the wrecked mrplane were
sent to the United Air Lines mainte-
nance base at San Francisco where thes
were being analyzed by the powerplants
and sv stems groups. The hydraulic sys-
tem 15 receiving special attention be-
cause of Grosso's in-flight trouble re-
port and because several other DC-8s
recently have been mmvolved in e
dents in which hvdraulic trouble was
present and the aireraft swerved during
the landing roll-out, Asvimnetne op-
cration of thrust reversers could also
cause such a swerve and 15 being studied
as 4 possible cause of the Denver crash.

The sequence of cvents as described
by witnesses appears to be the following:

The crashed airplane was UAL
Flight 8§59 from Philadelphia to Los

Angeles via Chicago, Omaha, and Den-

ver. About 185 mm. aftter takeoft trom
Omaha with 122 passengers and crew
members aboard, Capt. Grosso noted
a fluctuation in his hydraulic guantity
indication and called Denver Air Rouate
Trathe Control Center tor clearance to
hold over the Strasburg intersection, a
non-compulsory reporting pomnt on the
Victor 4 airwav between  Thurman,
Colo. and Denver. while checking out
an “abnormal” hydraulic situation, e
later reported that hydrmaulic pressure
and quantity were holding and contin-
ued tn Denver, Denver d}.'-‘]]l'lltﬁ.!ll con-
trol cleared him for a landing to the
cast, but Grosso asked for a ntrufrht 11
approach to the west on runway 26

left.
Wind MNegligible

Since the wind was almost neghgi-
kFle and trafhic light, clearance was
sranted.  Capt.  Grosso  warned  the
passengers that the landing night be a
little rough. The lfmdmg wias  made
with -|:|m1"r||:r|r|'tr tatlwind from the
right at about seven knots. Investiga-
tors calculated that a 10-kt. tailwind
wonld have been acceptable. After roll-
g about 3,500 ft., a number of tires on
eight wheels of the main landing gear
blew out and the airplane swerved
sharply to the right and off the runway
into an area of new construction,  Six

Fare Increase

Paris—Air fares within Western Europe
will go up by 5% Nov. L

New increase was agreed to by car-
riers at a special meeting held in Paris.
No termination date for the higher fare
structure was written into the agreement |
and it is expected that the increases will
remain in force until the next general

tare conference of IATA, scheduled for
the fall of 1962,

New fares will apply to air service be-
tween  the United Kingdom, Ireland,
Scandinavia, France, the Benelux coun-

tries,  Switzerlind, West  Germany,
Austria, Italv, Yugoslavia, Algeria, Tunisia
and Finland,

Spain, Portogal and Greece are not
included in the agreement.

K. A. Kristiansen, SAS vice-president
and chairman of the Paris mecting, said
the higher fare structure was necessary
to compensate for an accumulation of
new cost factors,

Meanwhile, at an informal IATA meet-

| ing in London, North Atlantic carriers

decided to take no action on vurimt.-.'l
schemes to lower fares on the North
Atlantic,
- |
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of the eight tires were found to be
blown after the crash.

The airplane plunged across two shal-
low ditches, losing all three landing
gear struts and struck the conerete
ibutment of a new taxiway and a parked
survey truck.

T'he airplane was skidding sharply to
the left and throwing up a cloud of
cdirt when it hit the panel truck and
came to rest on a heading 130 deg. to
the nght of the runwav heading after
shding nearly backward for the last
several feet. It did not catch fire im-
mediately and a number of passengers
left the airplane safely bv using the
emergency slide at the front left pas-
senger door. The slide was later con-
sumed by the fire. Most of the survi-
vors escaped through the aft passenger
door. Carbon monoxide poisoning and
asphyxiation accounted for most of the
fatalities aboard the airplane. The fire
almost completely destroved the left
wing and the left side of the fuselage.
‘hppirunth none of the passenger seats
was collapsed by the various crash im-
pacts. The right inboard engine was
the only one which remained attached.

The airplane was a relatively new
DC-8, number 146 on the Douglas
production lme, and was dehivered to
UAL on June-16, 1961. It had logged
an estimated 125 hr, of Aving time at
the time of the accaident,

In a Washington press conference
later, Najeeb Halaby, administrator of
the redf,ml Aviation Agency, released
a list of 73 DC-8 hydraulic system mal-
functions over the past two vears, Asked
whether the number of tmllfutlc'tium
was excessive, Halaby said, “Judge for
vourself.”  Douglas officials refused to
comment, but Douglas engineers were
critical in private. They said that af
similar lists were released for Boeing
and Convair jet transports, the fgures
for the DC-8 would be found to com-
pare  favorably., They said hydraulic
svstems are always troublesome and
few failures need more than routine
handling.

Halaby also sent telegrams to DC-§
I_J|‘.'IL]‘EH,'H:I"-1 in the U'ﬂltf:d States amend-

mg hydraulic emergency procedures in
the FAA-approved airplane manual for
the DC-8. The amended procedure is
mtended to conserve pressure in the
brake accumulators during free-fall ex.
tension of the landing gear after a hy-
draulic failure, It 15 the same as the
original procedure except that the land-
mg gear control handle 15 immediatels
moved to the uplatch-check position
after 1t has been placed in the down
position.  After about 60 sec., the
handle is returned to the down position.

The procedure of letting the land-
ing gear free-fall with the control han-
dle in the uplatch-check position intro-
duces restrichions i the common return
circnit of the brake svstem and the
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landing gear position control  svstem
which reduces a slight brake pressure
automatically applied when the land-
mg gear is midwav  between the re-
tracted position and the extended
position. The purpose of this auto-
matic brake pressure is to stop the
rotation of the wheels as they are re-
tracted so that passengers will not be
alarmed by the sound of an unbalanced
wheel. The pressure is ordinarily no
more than 200-250 psi. A full actuation
can be up to 3,000 psi.

Design of the DC-S8 hydraulic svs-
tem includes an  elaborate series of
back-up svstems and self-healing fea-
tures intended to prevent hvdraulic fail-
ures from having Eﬂl’ﬂ'il'r{}p}ltt results.
If pressure s lost in the main hvdraulic
svstem, check valves prevent fluid from
being lost out of the brake circuits.

Pressure 15 maimmtaimned i the brake
circuits by a pair of accumulators and
can be used for steering as well as stop-
ping. When repeated brake actuations
have exhausted the accumulators, the
pilot can operate a twist-handle to apply
emergency pnewmatic braking to both
main landing gear trucks at once. The

pneéumatic braking can be modulated
as pru:iwh as the reguhr system but
the anti-skid svstem is noperative and
the brakes cannot be apphied one truck
at a time for directional control. If the
pilot needs pneumatic brakes, he must
rely on throttle-steering for directional
control and a foot-thumper warming
device indicates wheel skid.

After a loss of system pressure has
closed the check taheu to isolate the
brake svstem, the two 7.5 in. dia, hy-
draulic accumulators store about 250
cu. mn, of Auid at the svstem pressure of
3,000 psi. According to the specifica-
tion for the DC-8, this reserve is sup-
posed to be adequate for four full actua-
tions of both wheel brakes if the brakes
are heavily worn. In a new airplane,
such as that in the Denver crash, there
should have been enough reserve for
eight full actuations. With careful use
to avoird cveling of the anti-skid system
or frequent rclease of pressure on the
brake pedals, the reserve could be made
to last almost indefinitely. Investigators
reported heavy skid marks on the run-
way and no failure has vet been found
in the brake circuits.

Boyd Warns Reappraisal Needed
Of U.S. Bilateral Air Agreements

Civil Aeronautics Board Chairman
Alan 5, Bovd has wamed that ter-
national bilateral air transport agree-
ments and the conduct of all parties to
the agreements must be reappraised.

qlllmg for drastic action to prevent
wasteful and uneconomical competi-
tion, Bovd said that “we cannot afford
to be restricted and hampered on the
one hand . . . and to be taken over the
coals bv some foreign carriers, which
carriers are taking advantage of the
terms of their agreements with us.” He
spoke to the Commonwealth Club of
Calhiformia in San Francisco.

The speech generally drew prase
from U, S. mternational airlines but was
an obvious source of concem to repre-

sentatives of foreign flag carners
Washington. In the past, Bovd has
been cribical of the Bermuda |':r1|':c1pic'q
and has publicly suggested that the time
for a review of these pnnciples has ar-
rived.

Observers here believe the tone of
the San Francisco address 15 similar to
the recommendations on international
air  transportation contained 1 the
Project Horizon report, which 15 now
being circulated ]Fr-:mgh government
agencies in Washington for comment.

Bovd admitted in his speech that
U.S, carriers are continuing to hold a
large percentage of their primarv trathe
but added “heavy nroads are being
made into it, improperly in my view."”

He said he does not wish to take
a “protectiomst” position, but noted
that thc L5, s working m a treaty
area. “If our carriers must be shackled
in this or that respect, then foreign
carniers must operate within the same
restrictions, otherwise we simply will be
slaughtered economically,” he said.

[t was this sentence that evoked par-
ticular interest among \Washington ob-
servers: A detailed study of the situa-
tion may indicate that the limitations
on our carners senvices should be
litted altogether, whereupon 1 would
happily agree to remove restrictions on
foreign carriers.”

Bovd touched only lightly on the
controversial position of the U.S. in
wanting capacity restrictions imposed
on some foreign fag carriers—such as
SAS, KLM or Alitaha—as opposed to
its fight against trafhe restrictions m-
posed on the U. S, by such countnes as
the Philippines, India or Argentina.

He noted that some governments are
trying to restrict the number of serv-
ices offered by U. S. airlines despite the
fact that such operations can be justi-
fied by Third and Fourth Freedom
traffic statistics, then added:

“This is an attempt to predetermine
capacity, even though the historical in-
terpretation of the Bermuda language
makes 1t clear that capacity 1s subject
to ex post facto review, not predeter-
mination.”
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COL. YEVGENI LOGINOV, left, chicf of Soviet civil air operations is shown with James M.
Landis, special assistant to the President, at the start of U.S-USSR bilateral air negotiations.

Soviet Bilateral Talks
Open on Amicable Note

W .nlungh:m — Negohiations  between
the U.S. and the ‘umu.t Union on a
bilateral air transport agreement opened
last week inoan amicable atmosphere
suggesting that agreement for reciprocal
air services between New York and
Moscow will be reached within several
weeks,

Through an  informal exchange  of
notes h:‘.h!.r.d.n the two countnes, gen-
eral accord on the basic route structure
had heen reached prior to the time
actual talks began. Essentiallv, onh
technical matters concerning the oper-
ation remain to be ironed out during
the conrse of negotiations, L

The HII*-."-.]“I.I]'-. appear cager to begin
the new services and evidentlv will con-
duct their operations in close conform-
ance with International Air Transport
Assn, standards, although thev are not
members of that aroup. Headed by
Colonel General Yevgem I°. Loginov,
chief of the MNain Administration of
the Civil Air Fleet attached to the
Council of Ministers of the USSR, the
Soviet delegation includes V', M. Dan-
ilvehey, 5. N, Ermin, K. T. Logvinov,

. 5. Crvaznov, A, V. Lebdev, S, 5
Pavlov, G. V. Voitsekhovich and A. K.
Startsev,

The U.8, delegation is headed by
James M. Landis, special assistant to
the President, Members of the delega-
tion from the State Department include
Fdward A, Bolster, vice chairman of the
delegation, Carroll I, Cobb and Iid-
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ward Killham. Civil Aeronantics Board
is represented by Chan Gurney  and
Joseph Watson.  Other members are
E{:mmm{i . Malov, Federal Aviabion
Agenev: C, D, Nartin, Jr., under sec-
retany of commerce for transportation:
and Fdward J. Driscoll of the Defense
Departient.

Russell B, Adams, vice president of
Pan Amencim Waorld Arwavs, 15 attend-
mg as observer.

BOAC Strike Settled;
Full Service Restored

London—Strike by British Overscas
Aireraft  Corp,  mamtenance  workers
ended last week after BOAC's London
operations were shut down despite inter
vention by the British NMinistrv of Labor
and the National Joint Council for Air
Transport.

Woaorkers retumed  last Wednesday
angd the airline expected to be back to
full operation over the weekend. Accept-
ance of the proposal had been recom-
mended by leaders of the Amalgamated
ngineering  Union  and  Electrical
Trades Umon,

Cause of the strike was a BOAC job
reorgamization  plan involving  consoli-
dating foreman and inspector jobs into
a single supervisory position (AW Julv
17, p. 51) in the maintenance shops.
Abont 1,000 men were out during the
strike.

The wildeat stnke resulted o diver

stion of BOAC bookings to competing

airhines. such as Pan Amencan, Trans
World, Oantas and Air-India.

United Suggests FAA
Blmtked Private Study

Washington—United Air Limes  has

suggested that Pederal Aviation Agency
tried to block an independent studv of
air navigation aids in the New York area
where a Supr:r Constellation-DC-§ colli-
sion resulted in the loss of 128 hves
Dec. 16.

Ordered by United m March, the
studv was conducted by the Armour
Rescarch Foundation of the  Tlhinos
Institute of Technologv. It entailed
Armouar technicians”  visiting  Colts
Neck VOR facility, one of several sta
tions that the pilot of the United
DC-5 mav have been using to fix his
position when the jet collided with a
Trans World Airlines Super Constel-
lation.

In a July 7 letter to James T. Pyle,
FAA deputy admimstrator. Charles 10
McEirlean, Umited's senior vice presi-
dent-law, said:

“ . . . The fact that vou stepped in
and halted the visit to Colts Neck after
arrangements had been made by Civil
Acronautics Board representatives -
dicated to us that apparentlvy  vour
agency wils not interested in permitting
such an investigation.” According to
MeErlean, Pyvle told Armour that he
would not let anvone inspect  IFAA
facilities if it .l|.‘n|‘.l{':1r:.‘{1 their inspection
would form the basis “for any halalits
on the part of the FAA or the govern-
ment.

Taking issuc with United, an FAA
spokesman told Aviariox Week that
“as of last week™ the agency had offered
to make all necessary arrangements if
Armour stll wanted to htu{h the Colts
Neck VOR facility,  However,  infor-
mation received by FAA indicated that
United had lost interest in thas aspect
of the study and that CAB had bheen
so informed, he said.

The exchange between United and
IFAA came less than two wecks before
the sceond stage of the public hearing
on the cause of the New York acoident
wis to open here. As the mquiry re-
sumed last week, more than 20 wit-
nesses were scheduled to testifv, When
the first stage of the hearing closed n
New York last Januarv (AW Jan. 16,
p. 38 and Jan. 23, p. 49), CAB had
heard the testimony of 77 witnesses dur-
mg cight davs,

[t appeared certain on the eve of the
rcopened hearing  that ﬂighf recorder
tape data from other jets Aving through
the arca just prior to the collision stil
were not rmc{x for the record. About
30 of the tapes were prepared hy CAB,
included in the record as an official
exhibit and then withdrawn at the last
moment  after several interested  par-
tics questioned the data’s accuracy and
relevance,
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Left: Shell engineer tests ﬁiter-supﬂmmr at the AeroShell Turbine Fuel Equipment Laboratory — first in
the L1. 5. Right: New Lockheed JetStar refuels. Shell sold over one billion gallons of aviation fuel last year.

Shell Research reports on

5 advances in fuels and lubricants and discloses

how they improve aircraft performance

1. First non-ash additive oil for
piston engine aircraft. AcroShell”
Qil W is the first fully compounded
additive oil ever approved by every
najor pin‘:rm engine manufacturer in
the L. S. AeroShell Oil W is the hirst
piston engine oil that does not form
harmbul metallic-ash deposits.

It helps keep engines cleaner, ex-
’,L'n'j'."'- I.!L"l'i.{]{.]_'ﬂ ]"]‘-L"t'ﬁ'l.'l"{:.‘['l l-:l"l"l_'l'l]'.'l.lllf"i-., =
even lengthen engine life.

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

Tml'.'lj. : .-\u*r::f%hull E;I'L'J.'Ihl.' 5;\ gll:irdr-'.
23 vital control points in the X-15 as
it sets new speed records For manned
aircralkt.

AeroShell Grease 5A is also recom-
mended tor commercial and private
aircratt.

3. Full-scale gas turbine research
lab. Shell Research built and aperated
one of the petroleum industry’s earliest
laboratories designed to investicate fuel
performance in full-scale turbine en-
gine combustion systems, This paid
off in 1935 when the hirst airline intro-

duced turbine aircraft. Shell was ready
with the fuel.

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

Today, Shell is the leading supplier
of commercial aviation fuel in the L1, S,
4. First turbine fuel equipment

lab assures maximum cleanliness.
Shell ser up the frst L. S l]hm.unn

in the industry to study lurhmf: fuel
cleanliness. Its purpose: to assure
Shell’s ability to deliver uniformly
clean fuel to vour airplane.

As a result, today's Shell turbine
tuel 1s of outstanding quality. You can
buy it with absolute conhdence.

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

5. Shell and fuels of the future.
Shell has developed a special hvdro-
carbon fuel for Mach 3 Hight. But the
craft that will use it have vet to be per-
tected. When they are, Shell will be
ready.,

Shell rocket fuel—UMEF™C—is to-
day powering the hirst-stage boosters of
many of today’s satellite vehicles.

Special note to airport dealers

Suert offers independent dealers
a complete range of assistance.

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

thlrﬂ LHI;]"I-'E.I]TL'I."HJ l'.l]"l':llll,.tl'._'lﬁ ._'II'I'I:I
reputation with |:+1'lnr!-'. assure that
:n."‘ll‘Li "I.\':iH .";[.'i:l."' Frﬂflll':l:lllj.- iII'I-L'-I.Id "I".'iTI'I
il HIIL"I]. lll'.'tll']'.."'-]'iip-

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

A BULLETIN FROM SHELL

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

o A P AN HI‘H‘ LINES

Japan Air Lines Receives First Convair 880-M

First Convair 880-M transport of a five-plane order has been delivered to Japan Air Lines by General Dynamics’ Western Group. Plane
has been named Sakura or Cherry Blossom by the airline. Second and third 880-Ms will be delivered to JAL before the end of the

month, Final two transports will join the carrier’s fleet in May, 1962,

Interior of the 90-passenger plane was decorated in a Japanese motik.

The General Electric CJ505-3B-powered aircraft initially will be used by JAL on a Teokvo/Hong Kong/Bangkok, Singapore route.

Northwest Pegs Profit to Cost Controls

By Glenn Garrison

New York=Tight cost controls helped
Northwest Airlines show a net proft
of 514 million for the first six months
of this vear, compared with a loss of
$224,000 for the same period of last
vear, despite a drop in gross operating
revenues because of strikes which cur-
tailed operations during part of 1961,

President Donald W Nvrop t{:l{l
members of the New York Society of
Security Analysts here that Northwest's
operating revenues for the 1961 perod
totaled $45,973.000, with operating ex-
penses of $42.473.000, for an operating
profit of $31 million. Comparable fhg-
ures for the hrst half of l'-]‘ﬁ{] were
$61.973.000 operating revenues, 561 .-
419,000 operating expenses, 5554.000
operating profit,

The airline maintains “a series of real
tough budget controls,” Nvrop said.
with monthly budgzet reviews. North-
west's total operating costs per avanlable
ton mile, according to fizures presented
bv Nvrop to the mnhata for severl
vears have been lowest among five trunk
carriers in domestic service—Amerncan,
TWA, United, Capital and Delta. A
simtlar comparison of 1 2Z-month moving
averages shows Northwest with the low-
est available ton mile costs of all U, §.
and foreign fag carriers in international
service,

At the end of 1960, according to
Nvrop's fgures, Northwest’s domestic
ton mile cost was about 16.5 cents.
[ighest in the scale was Capital Airlines
at about 34 cents. These statistics indi-
cate how Capital got into trouble,
Nvrop told the ana lysts,

‘Continental Airlines was not included

in the comparisons, and Nvrop acknowl-
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edged that Continental was “doing a
fine job in cost control” and probably
was showing results as good as North-
west or hf:tf-r:

As a result of its basicallv long-haul
route structure, Northwest has one of
the highest average dollar ticket sales in
the business, he added. The airline’s
route to Niami helped to reduce a sea-
sonal imbalance, Northwest did well on
the Miami route in the 1959-60 season,
but was stvmied bv strikes in the last
Florida season. Another favorable factor
is less competition on international
routes than that faced by transatlantic
Operators.

Northwest serves some sinall eities on
its domestic routes, and its position n
serving them differs from that of some
other trunklines, Nvrop said. Northwest
has not asked to discontinue such ser-
ices.  because it feels thev  produce
enough long-haul trafhic to make the
service worth while, he added,

In addition to labor troubles, North-
west was handicapped in 1960 by the
Flectra accident and resultant speed re-
ductions. Direct npuﬂtmﬂ costs of the
h:rlmpmr:- imcreased 20%, Nyrop said.
There was also the pmhlmn of public
non-aceeptance. But the airplanes were
back to normal speed Apr. I on North-
west's routes, load factors are gond now.
and there 15 little or no resistance on
the part of the public. Direct operating
costs now average about 51.25 per mle.
comparable with the 1XC-6, and further
reduction 1s expected in the tuture,

Direct operating costs of the airline’s
DC-8s are S2.48 per mile, Nvrop said.
This is high, and reflects the strike
period when the airplanes were on the
ground, earning no money but piling
up L!LprLLmtlun costs, Scheduled utiliza-

tion of the DC-85 next month will be
100 hr. 15 min. dailv average: Boemng
720B utilization will be about 10 hr
20 min. The Flectras™ atilization now
is slightlv less than @ hr. and the DC-6
utilization is slightlv less than § hr.

Regarding the 720B, Nvrop said he
;:\pf_urh fml saving of §730,000 next
vear, with New York-West Coast fuel
consumption 8,000 Ih. Tess with the
720B than with a straight jet.

Asked of the effects on Northwest of
the l.‘nit:,:’lf”apihl merger, Ny rop st
United is a tough competitor and “per-
sonallv, T liked f_.d]:ﬂm'! just the wav thev
were.” But Northwest should compete
adequately with United, he smd, On the
‘imle: New York route, Northwest car-
ricd 657% of the passengers in 1957,
1958 and 1939 where it competed with
United, Nvrop smd.

Northwest’s Electras are not mtended
to compete with United’s Sud Carn-
velles, :"'-T'l.'r[‘l-]:- said. The Electra will
serve short-haul markets where the Cara-
velle could not make moneyv. Where
the Caravelle and 720B LI'I]'I]‘.I'LI.'L “the
720B will outecarrv the Caravelle every
dav of the week.”

Regarding the future traffic growth of
the industry, Nvrop predicted a rate of
8-129, varving from vear to vear, In-
creased Inm.q standard  will provide
more residual mecome for travel, he smd
Northwest's own growth rate was about
14% a vear from 1954 through 1939,
which he doubts will be rL]JLLllc.{l. about
107 i the next few vears is more
hkelv.

Nvrap said he expects further mergers
i the industry within the nest four or
five vears, However, Northwest at pres.
ent las no merger or acquisition plan
under consideration. he said,
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irline Trathic—May, 1961
TWA B | Airline Trattic—May,
Revenuo Passengar Owver-all
Revenue Paossenger Load U. 5. Mail | Express Freight Talal Load
Passengears Miles Factor Ten-Miles Ton-Miles Ton-Miles @ Revenue Faoctor
(000) s | Ton-Miles %
DOMESTIC TRUNKS
Amarican EE5 &57 145 497 291 61 0 2,270,203 1,015,4564 | 10,578,108 &1,520,373 54 5
Braniff . o ol 191,975 g8, &70 56 3 414 817 162,455 921,244 10,000,218 45 &
a1 TR O 279,481 114 314 48 1 &12,203 100,890 491,468 12,354,095 44 2
Continental e T T e 111,444 71,014 44 5 255,877 115,488 &78,137 7.B48 745 7.5
Delta B Sk et 310,553 173,097 &1 & 408,813 325,208 1,511,094 19,079,134 52 5
Eastern e R L 657,467 320,267 48 2 1,378,954 534,485 2,384,589 135,066,234 38 8
MNational ‘ 85,449 44,991 46 0 192,678 15,819 584,474 5,340,804 37 3
Nertheast P 142,851 41,874 48 8 182,743 55,128 352,955 6,509,490 41 6
Northwest. _ .. ...... Lol 140, 530 95,4604 54 9 352,536 196,824 1,011,470 10,909,954 48 5
Trans World . . . .. .. ....... 399,244 450, 487 55 8 1,474,103 457,985 4,571,344 40,329,339 45 1
United . . Rt o96,352 501,763 56 3 3,578,540 1,040,028 8,239,014 60,959,330 49 5
Waatern SRR ‘ 61,479 51 4 270,890 07,793 369.219 6,633,728 42 3
INTERNATIONAL
American G2 5,197 5,453 38 0 4,054 B84 287,151 B59,858 36 8
Braniff | 7,251 11,738 44 8 1o B 152,389 | 1,463,541 38 8
Caribbean Atlantic ) 42,528 2,232 63 3 2,628 | ...... \ 9,478 219,739 63
Delto : 1,221 1,711 34 9 | 8 | i 8,941 191,746 33 2
Eastern . 26,736 54,000 32 3 193,919 N 495, 4556 3,724,333 49 1
Mockey . : 15.114 2,480 51.1 . 190 8,688 252,053 50 &
Morthwest R 15,4613 31,100 50 6 1,498,038 4,350 719,827 5,559,500 59 2
Pan American
Aloska TRy 5,376 5,557 50 & 38,023 3,316 169,952 795,948 48 7
Atlantic e 154,471 211,947 a4 3 2,649 333 e 4,232,303 28,822,185 47 9
Latin America R 82,744 112,471 - S 484 508 ..... 3,858,022 | 15,797,430 58 0
Pacific ¢ X2 41,388 149,554 &7 B 3,784,728 15,068 2,846,034 24,140,062 58 0
Parcgre 22, 9,246 16,375 52 2 87,357 564,527 2,420,138 54 0
South Pacific . R 136 373 34 0 292 W 1,974 40, 627 29 6
Trans Caribbean. ... ... ... @, 411 14,3064 70 9 , L 329,457 1,527,205 72 5
Trans World 25,520 78,245 44 4 1,223,114 BAE RN 1,725,506 11,372,139 43 5
United B 11,888 29,3512 33 2 307,688 z, 1635 142,399 3,473,141 46 7
Western : > 3,672 5,709 40 6 12,144 o3 34,445 636,063 A6 1
LOCAL SERVICE
Allegheny il B 72,472 15,113 42 B I 23,4693 42,003 72,244 1,580,886 46 2
Bananza = 25,783 & ,405 44 2 7,988 3,080 12,544 638,403 45 2
Centrol ' 19,043 3,584 30 6 14,787 8. 645 21,788 188,828 | 29 8
Frontier " 28,503 J . AV ar s 33,138 10,927 65,089 B16,024 41 &
Lake Central . : 33,234 &, 261 33.7 11,242 22,598 14,319 646,594 | 34 1
Mohaowk S &2 ,501 12,976 44 5 24 741 25,001 31,070 | 1,319,722 | 42 3
Morth Central . . . . B2,429 15,002 42 1 46, 676 44,3790 62,984 | 1,595,881 43 2
| Dzark ol e 32,073 B,744 43 3 21. 949 27 ,3%0 ar. o1z 240,413 4r 5
Pacific : T el 40,924 Q. 758 49 7 14,003 4,356 8,882 559,490 49 9
Piecdmont i i 45 3835 9,641 45 9 15,2454 13,992 24 481 980,039 47 1
Southern A e e 33,378 6,085 33.8 24 763 13,447 22 322 643, 536 35. 6
Trans-Texas .- 27,033 b,236 37 3 22,384 11,380 43,804 675,197 38 6
Wost Coasl_ . .. B 31,055 7,523 40 5 14,500 5,558 24,942 765,410 41.2
HAWAIIAN LINES -
Aloha L RTIL L R RRAY 24 708 3,082 | &1.3 3338 | sauiiaa = B 3,344 298,827 50. 4
Hawaiian R 34,195 5.107 59 5 5,797 e 137,393 552,945 59 1
o L] & L CARGO LINES
V /l 3” ,' ll‘ t Aerovias Sud Americara_ . .| ..., -- e : S A . a1 254 , 485 254,485 &7 .3
'T R Flying Tiger e R | 4, 273 18,824 69 8 146,438 25,425 @, 721,709 11,656,027 76 B
Riddle' : : i - o
Scoboord Waorld i 3,325 13,236 100 0O 1,092,143 P 6 .| 3,470,949 6,095,491 68 &
First-run movies are now being shown on SuperJets. the sound only to those who wish to see the movie. Slick 1,479 10, 166 96 5 | 1,534,975 2,551,521 85 2
The choicest films from Hollywood and Europe are Others are not disturbed. Starting next month, movies HELICOPTER LINES
featured on selected daily flights between New York will be shown on most TWA overseas flights. This is Chicago Helicapter. . ... .. 22,174 jas 45 .1 1,343 | ... | 163 38, 257 37 6
_ _ ‘ _ . : ‘ , Los Angeles Airways. .. . .. 3,810 14] 53.0 5,874 0T P 21,793 60 6
and California...projected on a special wide screenin the latest innovation to make your flight seem even New York Airways, ...... | 12,158 | 27213 51 0 1,484 838 | 524 24,079 48 B
the First Class section. Featherweight headsets bring faster and more enjoyable aboard TWA SuperJets. AbASiER Diies
Alaska Airlines . . ; 9.977 R,.275 59 0 66,4609 2,265 397,485 1,422,040 65 4
The only airline serving 70 U. S. cities and 23 world centers overseas i oyl ot 5 799 599 50 8 g | sl 5 068 70, 638 &5 1
For reservations call your travel agent or TWA Cordova s . 2,099 | 330 54.5 4,397 32,832 71,175 59.5
Ellis e g e . 4,510 108 52 3 19 | i . 2,941 36,377 &1 8
_— Kodiak i 1,213 70 40 9 440 i 1,075 8,596 36 4
' Morthern Consolidated . . . . | | 3,262 1,094 39 4 34,418 | .. 74,748 247,083 26 8
PNE BUSIRIET AIRLINE Pacific Northern . ... .....| 11,750 10,711 51.1 154,057 12,036 438,241 | 1,765,835 65 1
Reeve Alewtian. . .. .. .. ... 1,845 1,429 43 3 65,864 R ; 127,651 350, 157 60.0
Western Alaska . _ . _ ... ... 419 | 25 B1.0 Pl | 385y 378 3,230 73 0
Wien Alaska. .. ........... 4,824 1,109 46 6 A o ] 125,481 295,922 51.8
I
URABURONE - AFRION - ATIA | ihsmbemsiy s mmvais il 7,348 349 | 43,9 B | sionnimans 526 34,503 | 45.7
- e ' . sy s = Mol available.
FWA-THE SUPERJET. AINLINE: b 8- pervico mark annes axcivaively By Trnsd WaHS Sainsd 105 | Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board.




MARK I, Ill, IV—pioneered as progressive
projects by the Flight Control Laboratory of
the USAF Aeronautical Systems Division.

Fach objective, a functional application of
the man/machine concept. Each a wholly
integrated control and display system,
designed around the capabilities of man
and his machine to achieve the ultimate in
mission management. And, today, on the
threshold of space exploration, the com-
pleted ASD/Lear Mark IV project has pro-
vided experience and technological know-
how to the Air Force...a comprehensive
systems capability to “'design in"' all the
control /display. requirements for mission

supaersonic fighters

management to take man. ..

to the moon
and on heyond

supersonic bombers

A%

space exploration

LEAR INSTRUMENT DIVISION « 110 IONIA AVENUE N.W. » GRAND RAPIDS, MICHIGAN

SHORTLINES

» Civil Aeronantics Board DFxammer

Curtis C. Henderson has recommended
that Ozark Air Lines' certihcate be
amended to allow once-stop service be-
tween Chicago and St. Lows via cithe
5|1r|':|1,'_;;’r-14.'!:| or Peoria. 111,

» Continental Airlines will expand the
capacity of its jet maintenance base at
l.0s _-"mg:_'l{_"-. Intermational Arrport  to
sccommodate the airhine's four turbo-
fan Boecing 720B transports, scheduled
for dn_lm_'n nest spring, The Sl-mul-
lion L‘-.]':II'I'-.IHH will house three et ar-

crabt simultaneouslhy when completed m
March.,

* Dr. James L. Goddard will senve as
Federal  Aviation ."'u.gmtl:'x"'-; civil air
surgeon for another two vears, heading
the Aviation Mediicoine Semvice,

» Fastern Air Lines will double its no-
reservation  ar-shuttle flights  between
Boston and New York after Aug. 1.
Fastern will ﬂ1. 163 ﬂu”| Fs {hﬂt mn :,.a-._]l
direction kaLTn.:,l'l'n hHH.U,n 7 a.n. and
10 p.m.. compared with eight flights
now schedualed.

P Frontier Airlines, one of two local
SCIVICU  CAITIOTS ﬁ]inL; formal protests
agaimst Cinal Aeronantics Board's class
subsidv rate, has withdrawn 1ts objec-
tions and will be ]'.u.lul at the hlllﬁiqij.
nite for service retroactive to last Jan.
. Central Airlimes s shll proteshing
the class mate.

P Iberia Air Lines will receive one Cara-
velle turbojet arcraft next January, one
m March and two in Apnl, 1962, The
aircraft will be wsed on lbhena's Lu-
ropean and African routes.,

» [nternational Air Transport Assn, has
adopted a standard air-sca trathe agree-
ment, '||]|'|-'|,1.||'|r= [ElASCNECTS U member
airlines trav L‘1I11L between North Amer-
ica and the Orient or Australasia to flx
one way and go by ship the other. Under
the agreement, TATA members cin
designate the shipping company withim
the Transpacific Passenger Conference
with which thev will exchange pas-
SCNECTS,

» Military  Air Transport Service las
awarded H" 5 million o contracts For
transportation of overscas  passengers
il CArgo r||_1r|'n'-; lune, Julv and ,-Hllgmt

to 11 carriers.

P Voit Gilmore has been named diree-
tor of the new Umited States Travel
Service, He was associated with Pan
Amencan World Airwavs 1940-47, and
he currently operates travel facilities m
the Southern Pimes, N, C. area.
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> Appointment of James M. Landis, special assistant to the President, to

head the delug*ltmﬂ negotiating with the Russians on a bilateral air transport
agreement 1s ]‘Jll'ﬂllli'll‘lllE the ]II[‘Ii"‘nfﬂ to ask whether the White Hounse intends

to take over all future bilateral negotiations, historically a function of the
State Department.

P \Watch tor a nmn by Scandinavian Airlines Svstem to cut ats 14,000
pavroll by as many as 2,000 emploves in its new management drive for greates
operating LiTn;nu- I{-L{hunrnl will be confined |mnup.ﬂh to the main
maintenance ane HIJ-L'E;I.’[iAHl'-« base area. where n:'_':'HHpIL'HIt}.' anl {11|.|‘Jli|;':1tinl1
exist because of the consortium ]E_'1.|1|I1':_'I.1H.'1l1 that Denmark, Sweden and
Norwav cach participate in SAS activities. Inventory controls will he
hielite L]-:_f1 to eliminate excess spare part stores, among L'I'IH.'I chanees,

» Ghana Airwavs is having serions financial troubles. One month after the
airline started its trans-African service, flight frequency was cut from one a
week to one Right every two weeks. Ghanaian government reportedly was
forced to dip into naval academy funds to help the carrier meet one month’s

|1.nrnll Financial difficulties stem chicflv from the fledgling carrier’s ambi-
tious eguipment and route programs (AW Dec. 12, p. 38). However, the
Ghanaian  government apparently is still willing m underwrite substantial
losses in order to make Ghana \irways the dominant carrier of independent

Africi.

P I'cderal Aviabion Agencs hias recommended that {".unrrn_ v ke assault,
robbery, maiming and other acts of violence federal crimes if they are com-
mitted on airline aireraft in mterstate commerce. Civil suats hled by the
Administrator now are FAA's prime weapon arainst such offenses. Two
court actions. cach ,r'-.|'-L|ﬂ[_; a S1.000) |t|r;1t:r.]['1.. hiave been hAled .l::lill‘nl inclivicuals
deseribed as “drmken fools” by Admmistrator X, [0 Talaby,

> Revival of sightsecing flights as a means of utilizing idle aircratt is spread-
ing. American Airlines is conducting Lockheed T lcetra IT half-hour flights in
a number of citics on its svstem over weekends, Braniff plans to offer Hm*mﬂ
707 sightseeing flights in Dallas. Mohawk Airlines s ﬂpLTIl‘III” children's
birthday party flights with increasing success. The local carrier charters o
DC-3 for 30 min. at a S65 charge, which includes birthdav cake and favors.
American estimates that 3077 of its sightsecing flight customers are frst
riclers.

» Northwest Airlines 1s negotiating with Boeing Co. for three Boemmg 7201
turbofan transports in addition to the six it now has on order. Under the
plan, Northwest will purchase one additional aircraft and lease two from
Bocing.

> 7. S, has granted loans totaling $23.3 million throngh the Development
Loan [ und to the sovernment of ].thmpm for aviation projects. Of this total,
$20.2 million will be nsed to build or improve four major and 22 minor air-
ports, and 53.1 million will be used for procurement of maintenance and
overhanl equipment and for spare parts for Fthiopian Airlines.

P l'ederal Aviation Ageney has purchased an automatie telecommumeations
system from North American Philips Co, for installation at Anchorage,
Alaska, Flight plans, weather mformation and air traffic control reports will
be fed into the new svstem from 65 TAA and other stations and will be
switched automatically to the proper receiving station. The svstem will re-
place the present process of accepting a punched tape and manually placing
it mto the proper circut,

» I'irst complete drafts of reports prepared by Project Horizon and Project
Beacon task forees have been distributed to the Defense Department, Burcan
of Budget, Civil Acronantics Board and other agencies for comment. They
are to !*u:: returned to the task forees this week, when they will be sent to
the White House. Civil Acronautics Board reaction to the drafts has been
reported as highly favorable.
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Kodak’s method of recording

It photography had been invented during the past
five vears instead of wayv back early in the 19th cen-
turv, people wouldn't be working so hard and spend-
ing so much monev looking for other wavs to ac-
complish what photography can already accomplish.
The antiquity of photography illogically blinds
some to its virtues, To the extent (slight, it must be
admitted ) that this delavs its application to practical
problems that it can solve today, the blindness is

unfortunate though understandable, *
“We ourselves are not blind. We know that

there are many wavs of producing images. We
are investigating a lot of them.
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VIRTUE No. I is simplicity. Here is a picture of the
basic amplifier used in photography.

This amplifier can provide a gain of 10". There is
a genie in the bottle. We know him very well.

Some, whose impressions were formed while work-
ing out for the merit badge in photography, still
think of summoning up the genie by retiring to a
little darkroom and pouring him out of his bottle into
a white enameled trav, Therefore, they think of him
as alwavs all wet, and this thought discourages them.

We hereby advise them that we can put the genie
to work for them by any of a growing number of

techniques in which the wetness hardly shows, It's
an engineering problem, not a scientific problem.
We have a goodly number of engineers who are very
competent in the field and are available under suit-
able arrangements.
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This newly announced Eastman Yiscomat Processor is a
sample of their past work. It does 36 feet per minute. This
happens to be the rate at which film runs through a projector.
The film spends about one minute in the processor, It emerges
processed to standard commercial quality, ready to project.
The machine can be stopped for seconds or days and re-
started without lass of guality. We are very touchy about
processing quality, since we are also film-makers by trade
and feel a need to keep our faith in photegraphy,

was invented too soon

VIRTULE Neo. 2 is information-packing density.

Nothing else is even close to photography in this
respect,

Look at this one-inch square, As vou will see, if

vou whip out yvour pocket magnifier, it is composed
of the familiar halftone dots. You see about 10,000
dots, Into the same area, photography could have
put the same number of pages of the Encyelopaedia
Brittanica and recovered every character of them!

We can trade off a little of this extreme informa-
tion density for more licht-sensitivity and pack only
107 bits of information into a square inch of flm.
This hgure is still hard for non-photographic tech-
niques of data-recording to mateh, Furthermore, it
is not just a goal we are working toward. It is avail-
able in o flm we have actually manufactured by
the thousands of feet,

PHOTOGRAPHY

QPTICS

I ELECTRONICS |

MECHANISMS

| partment,

To ask questions about how Kodak can create
useful results from the information-packing den-
sity, the incomparable sensitivity, and the essen-
tial simplicity of photography; or for a general
book that inventories the interconnected capa-
bilities of the Kodak force in being in our five
——— fields, write or phone Advanced Planning De-
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This Recordak Dacom Recorder permits @ computer to un-
burden itself directly to microfilm. Microfilm is the proper me-
dium for massive detail. Paper need come in, if at all, anly at
the end of the line for summaries and conclusions. Any part
of the supporting data is available for visual scrutiny, if de-
sired. Modifications permit plotting on microfilm from taped
data, 2500 points per second, very close, very linear, very
repeatable, very little film from very much tape.

EASTMAN KODAK COMPANY, Apparatus and Optical Division, Rochester 4, N, Y.



DELTA

dinounces a

New Southern
Transcontinental

Jet Route linkin
California with
the Southeast

Now 6 Jet flights daily be-
tween Los Angeles and At-
lanta! Non-stop service in
slightly more than 4 hours
. . . other jets link Los An-
geles and Atlanta by way of
Dallas/Ft. Worth and New
Orleans. Plus direct service
between San Diego, Las Ve-
gas and Dallas/Ft. Worth,
New Orleans, and Florida.
And later in the summer
Delta jet service to San
Francisco,

Delta’s new routes to the
West Coast

..--*m...Iml

DELTA

A New Southern Transcontinental Route

=Y

- Alaskan Carriers List Officers’,

Directors’ 1960 Remuneration

Washington—Following 15 a hst of
arrline officers’ salaries, bonuses and in-
dircet  compensation,  expenses,  and
stockholdings for the vear ending Dec,
31, 1960, as fled with the CAB.

Alaska Constal Alrlines—35, I, Simmons,
cior=tiiansaiEer, 18,524 silary, no stock, 1,741
eXpensex ;. 0, F, Beiecke, Co-manager, $19,-
039 =alary, no =tock, 31,110 expenses,

Following firma were pald for services
rendered during 1960 Theodore 1. Seamon,
legal retainer fee and expenses, $12,481.

Cordovis Adrlines—M, K. smith, president
and director, $Z40,.000 =glary, 18,050 shares
of common stock, 26,798 expenses: R, K.
Berer, vioe preRident and divector, 3200
=alary, 200 ghare: of common stock, $19
expenses ;. G, [DMilard, secretary, treasurar
und director (resigned Feb. 2K, 1960), $2.-
GG =alary, no stock ; A. L. Martin, director,
2150 salary, 2,600 shares of common stock ;
A, C. Swalling, director, £150 =alary, 2,500
shares of common #toek,

Faollowing firms were paid for =services
rendered diuring 1960 O0'Grady & Marshnall,
legal, 27,563 (includes 1959).

Ellls Air Lines—C. A, Bodiding, vice prezi-
dent-operations and director, 316,216 salary,
8,612 common stock, #1262 eXxpenses. R. E.
Ellis, presidemt and divector, S16 800 galary,
21.2068 =hares of common stock, $2.407 ex-
pensges ; N, T, Gerde, =2ecretary and director,
FI6.110 =alary, 4.838 sharez of common
stock, 3358 expenses; W, A, Nehel, director,
12,000 salary, 26385 =hares of common
stock, #2881 expenses: 4. L. Sherman, vice
president-maintenanece and director, 213,800
splary, 8.075 shares of common stock, 625
expenges : K, J. Vanderweesle, director, 210 .-
At salary, 2020 shares of eommon gtock,
#2222 expenzes; J. Diamond, director, §14,-
415 salary, 7756 shares of common =stock,
2114 expenses,

Followinz firm waz pald for servieesz
rendered  during 1980: Stamp & Balley,
lezEal, 56,120,

Kaodlak Airways—R, L. Hall, president,
218,000 salapy, 9908 ghares of common
atock. 36,000 shares: held jointly with wife,
215,000 debht securities, funzecured note pay-
ahle).

Ikndiak pald no firm# more than 5000
during 1980,

Northern Consolidated Alrlines—ER. 1.
Petersen, president and genesral manager,
220,000 =malary, 219.070% shares of eom-
nmion gtock, 24,126 oxmenses, £1.100 honus
and indirect eompensation, 22,300 debt ge-
viitities - 8, B. Fitehngh, vice president and
treasurer. F17.030°0 salary. 17,503 shares of
common =tock, 22534 expenses, 31,100
onus and indirect compensation, 31,600
debt securities: J. A, Walathka, director,
=la. 000 splary, G0.0251L shareds of com-
mon #ock, 21494 expenses, 21,100 bonus
and indirect compen=ation, £3.200 debt se-
curities ; €. 1. Johnston, director, no aalary,
1,000 shares of common stock, A1 expenses,
500 bonus and indirest compensation* R, C.
Miller, chalrman, no =alary, $1.586% shares
of common stock, £1.500 bonus and Indirect
compensation, E,. (Mson, director, no sal-
ary, 1,200 shiires of common stock, 2100
bonus and Indirect compensation: . G,
Rupe, director, no salary, five shares oom-
mon stock, 61.857 s=harez of common stock
in the name of otherz, 2100 honns and in-
direct compensation: V. K. Davis, secre-
tary, S12.000 salary, 53911 shares of com-
maon 2tock, £683 expenses, 2550 bonns and
iniirect compensation; M. A. Petersen, as-
sigtant secretary. 4200 snlary, 54,000
shares of common stock : G, R, Unwin, as-
glgtant treasurer, 210925 salary. 7.073
gsharez of common stock, 3331 expenses,
21200 debt securities.

Fallowing firms were paid for =orvieces
rendered during 1960 : Price Waterhouse &
Co,, nudit fees, 26,530 : Theodore 1, Seamon,
lepn] servicez, £15, 000,

Facifie Northern Air Lines—A. (. Wand-
ley, president and director, 35,000 salary,
2ok, 278 shares of common stock, 24,075 ex-

penges, 100 bonus and indirect compensa-
tion; 4. A Cunningham, vice president and
director, 19,436 =alary, 1,600 s=harex of
common stock, 3178 expenses, F100 bonus
and Indirfect compensation; H. A, Olsen,
vice president, #17,104 salary, 5,060 shares
of common stock, 2082 expenses. 4. H.
Foster, vice presldent, $157, 103 =salary, 1,004
shares of common stock, $474 expenses; F,
Auobuchon, vice presldent, $14,135 salary,
L1000 sharvey of common stock, $13 expenses :
T. D, Stunrt, vice president, 313,200 salarvy,
1,700 shares of common stock, FE68 ex-
penses; O, W. Nelson, secréetary-treasurer
and director, £15.548 =alary, 500 shares of
comimon stock, 186 expenses, 3100 bonux
and Indirect compensation ; N, E. Dinmondd,
assistanl secretary, $9,894 salary, 27,713
shares of common stock, 3115 expenses:
D. B. Hart, assistant secretary, 211,428
salary, 2,020 shares of common stock, 3158
expenszes: G. M O'Grady, director, no sal-
ary, 4,001 shares of common stock, $3.887
expenses, 2100 honug and indirect compensa-
tion; H. A. Rowen, director, no s=salary,
14,500 shares of common stock, $202 ex-
penges, ¥F100 bonus and indirect compensi-
tion ; N. B, Rirkpatrick, director, no salary,
3.061 shares of common stock, $100 honus
and ndirect compengation: P, Perselt, di-
rector, no salary, no stoek, 100 shares of
eommon stock in the name of others.

Following firm2 were paid for services
rendered during 1980 O'Grady & Marshall,
legal, 227,887 Botsford, Constantine X
Gardner, advertising, $117,394{ Peat, Mnr-
wick & Mitehell, audit, 23,000 Walter F,
Merkel & Assacipten, stock promotion, £5,.-
EaT.

Heeve Aleutinn Alrways—K, . Heeve,
pregident, F15.500 salary, 264 shares of
e¢ommon stock, $5. 865 eXxpenses; R. L. Han-
son, vViee president, $12.000 salary, 50 shiires
of common stock, £76 expenses, 210,000
honiig and indirect compensation: M. Hut-
Indge, Becretarv-comptroller, £12.000 salary,
no stock, £22 expenses, 23,000 honus amd in-
direct compensgation: 4. Reeve, (treasuroer,
213,000 salary. 2684 shares of common stock,
2165 expenses,

Following firm was pald for serviees
rendered during 1960 Seatt, McMahon &
Co,, certified public acconntants, 7,474,

Western Aluska Alrlines—A,. W. RBull,
president, 17,5600 salary, 238 =hares of
commaon  stock, $1,000 debt securitles; M.
Moran, viece president., 314,500 =salary, 238
shares of common stock, ©, Wreen, s€0re-
tary-treasurer, no =alary, 1007 shares of
ecomimon staock.

Following firm was paid Tor services
rendered duving 18060 Lear & Scoutt, legal,
*R. 177,

Wien Alaska Alrvlines—5=. Wien, president
and chalrman, $223.000 salary, 5,532 sharves
nf common stock, 2169 expenzesz: G, B, Huy-
hisrn, executive viee prosident, $21,8E02 snl-
ary, 1,140 shares of common stock, £1.073
exXpenses; F, Wien, Vice président-operia-
tions, 19 550 =salary, 1,119 shares of o=
mon 2tock, £770 expenses; A, E. Haghere,
viece president-traffic, 319478 salary, 126
sharez of common stock, 22 840 expenscs:
X. Wien, vice president-public relations,
$158.870 salary., 1,126 shares of common
#ltock, EF2.4504 expenses; R. M, King, secres
tary, 220,100 galary (for gorviees other than
seeretary), 101 sharex of common stock,
H. B, Webhhb, aszigtanl secretary, no salary,
ve =hares of common stock : M. Barnes, jis-
gistant =secretary, $6.4%71 salary. no stoick:
M, Whitney, assistant secréetary. no salary,
23 shares of common stock, B, Staheli, a=-
gkatant secretary, no salary, no stock @ €, J.
Clasby, director, no salary, 104 shares of
common stock ; A, Polet, assistant secrelnry
and director. no salary, 184 shares of com-
mon stock ;| B, Balehen, director (upon Civil
Aeronautics Doard approval), no =salary, no
stock.

Following firmas were pald for services
refdered during 1960: Collinge & Clashy,
legnl, %6104 ; Alr Transport As=n., alrline
industry linkgon, 35,018 : Theodore 1, Sens
mon, legal, F12.755; K. T. Lamson, aviation
consultant, 5,965,
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NRRIERND MIGATY

JEV-AGE FLEET

BRINGS YOU THE ULTIMATE IN MODERN AIR SERVICE!

* New 720B Fan/Jets—fastest nonstops ever offered along the Pacific Coast
* New 720B Fan/Jets—fastest nonstops ever from Los Angeles to Mexico City
¢ 707 Jets—between Los Angeles, Salt Lake City, and Minneapolis/St. Paul
* 707 Jets—fastest between San Francisco, Denver, and Minneapolis/St. Paul
e Jet/Prop Electra II's to Phoenix, San Diego, Long Beach, Las Vegas, Oakland
¢ Luxury Champagne Flights, Hunt Breakfast Flights, and thrifty Aircoach, too

WESTERN

AIRLINES
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Current achievements by the rocket propulsion industry
glve reassuring evidence of this nation’s ability to seize
the initiative in the development of large solid propel-
lant boosters. This has special significance in the light of
President Kennedy’s appeal “for this nation to take a
clearly leading role in space achievement?

Now the industry looks forward to the next significant
advance — firing of flight-weight segmented solid propel-
lant rockets of 250,000 and 500,000 pounds thrust at
UTC’s Development Center.

Capability backed by four decades of propulsion experience

UNITED TECHNOLOGY CORPORATION

P. O. Box 358, Sunnvvale, California

A subsuiiary of United Atreraft Corporation

“Ereerpts from the special message
deltvered by President Kennedy
hefore n joint session of Congress,
Muay 25, 18961,
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IN TELEMETRY...Look to

PARSONS ELECTRONICS has extensive experience in widely diversified areas of telemetry—in-

i L Ag T |.. I |
A1'5011S 101 1€ '

cluding the design, development, manufacture, and installation of custom telemetry systems and
standard products. The newest addition to a constantly expanding line of telemetry productls
15 the Model 5400 PAM/NRZ/PDM Decommutation Station .. . the most advanced 1n the industry.
Parsons' Total Capability — Single Source Responsibility assures maximum performance and

versatility from all telemetry systems and components. For technical information, write:

PARSONS
Vectronics

THE RALPH M. PARSONS COMPANY

— — o

— i — e e

ELECTRONICS DIVISION

151 South De Lacey Avenue, Pasadena, California

W OHRLD WIDE SERVICES: APPRAISALS AND ECOMOMIC STUDMES s ARCTITECT-L SGINLERING s CONSTRUCTIHON « ELECTHORIC SYS1ITMS ARD COMPONENTS « MINING AND METALLURGHCAL

ENGISEERISE « PEESOSSEL TRAINING « PETRHOLEUMCHEMICAL ENGINEERISLWL « PETROLE!

B PROOLCTION SYSTEAMS « PLAST OPERATION « POWLRE PLANT ENGISEERT S

SPACE TECHNOLOGY

ARTIST'S CONCEPTION of the observatory in orbit shows the two 15-1b. boom-mounted experiment packages and the louvered ver-
tical sides which can be opened or closed to control internal temperature, Solar panels on either side of the space vehicle face the sun.

‘Economy’ Space Observatories Designed

H}' Russell Hawkes

Los Angeles—Orbiting Geophysical
Observatory (OGQ), being designed for
NASA by Space Technology Labora-
tories especially to study earth-centered
phenomena in space, follows current
trends toward standardization and mul-
tiple purpose design.

Though NASA has ordered only four
of the spacecraft to be built, STL of-
:I-][."fill.l"- dll If_ﬁ'l']"llj'-'li_]'l._"l'lir tI'IL'Tl' "l."n.'iil] ]3{' | |5
orders to take advantage of the low
costs made possible by these design
practices. The four spacecraft ordered
nclude one non-Aving prototype and
three Hight versions. One of the flvable
spacecraft will be dubbed EGO (Ellip-
tical Orbit Geophvsical Observatory),
one will be called POGO (Polar Orhit
Ceophvsical Observatory), and one will
be held in reserve in case one of the
other two is unsuccessfully launched.
If both of the first two are successful,
the back-up spacecraft probablv will b
used as a second POGO.

First of the spacecraft to be launched
will be EGO), tentatively scheduled for
the spring of 1963, It will be launched
from Cape Canaveral by an Atlas-Agena
B launch vehicle into a 3l-deg. in-
clined orbit. The orbit is to be highly
cccentric with a perigee of 150 mi. and

an apogee of 60.000 .

POGO launch 15 tentatively sched-
uled for the fall of 1963 or the _r,.pring
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of 1964. It is to be launched into a
polar orbit with a penigee of 140 m.
and an apogee of 500 mi. It will be
launched from Vandenberg AFB, Calif.
by a Thor-Agena B rocket system.

STL officials sav growth versions of
the observatorv could be launched by
Convair Centaur hvdrogen-fueled rock-
¢ts to carrv heavier. more elaborate ex-
periment packages than those which
will be aboard the frst of the OGO
spacecraft. According to the lexicon of
the project, the word spacecraft refers
onlv to the unmstrumented carrving
vehicle, |

Instrument Payload

The word observatory is used for
the spacecratt with all its research
mstrumentation aboard. The inihal
version of the spacecraft is to weigh
750 b, The instrumentation pavload
for EGO and POGO is to weigh about
150 1bh., gikil]g each observatory a FTOSS
weight of about 900 1b. Centaur-
boosted follow-on observatories might
weigh up to 1,500 1b, and might leave
room for piggv-back satellites according
to 51'L. engineers,

NASA specified that the spacecraft
and its svstems must be desizgned for
70% reliability after a vear n orbit.
(GO 15 intended to be within the
present bounds of technologv. Minia-
ture integrating gvros and solid state
transmitters are about the most ad-

vanced components that will be used.

As yet NASA has not announced the
list of experiments which will be put
m the EGO and POGO observateries
but STL has been ordered to make pro-
visions 1n each spacecraft for 50 ex-
periments dealing with the geomagne-
tic held, atmospheric composition at
orbit altitudes, radiation helds, et
Some engineers predict that the actual
number of experiments will be nearer
3} because of the tendencv of experi-
ment instrumentation packages to run
overweight,

STL is now preparing to specify de-
sign constraints on  the experiment
packages such as dimensions, power re-
quirements, limits on unbalanced rotat-
ing components in boom-mounted pack-
ages, telemetry availability, ete. While
most of the experiments being con
sidered for the orbiting observatories
will advance and amplify the work donc
m the Explorer program and other
carlv  earth-oriented space programs,
thev mav also be used for some solar
studies.

An OGO spacecraft will consist of
6 ft. x 3 ft. x 3 ft. box-shaped body, a
pair of wing-like paddles or arravs of
solar power cells, a pair of experiment
packages mounted at opposite ends of
an axle through a housing on one end
of the body, and several components
mounted on booms.

The orientation of OGOs in space

¥y



ENGINEERING
PRECISION
GUIDANCE

Inertial guidance activities at General
Electric's Ordnance Department repre-
sent some of the most exciting and chal-
lenging work areas for engineers with
creative abilities, In addition, the Po-
laris MK 2 Guidance System demon-
strates the Navy's
ments for the kind of precision that
Ordnance Department engineers and
scientists can deliver,

long-range require-

Here is an area that offers personal
opportunity as well as professional chal-
lenge. A formal performance review is
made annually for each professional |
employee and top contributors reap the
benefits of a high promotion ratio, Thesze
promotions, together with expanding
program activities, have resulted in a
number of openings for qualified engi-
Meers [Iﬂd :‘l'.'ilﬂl'lti!-'l..“, 1lﬂ"lll:'.' 'ﬁ'l-'ll"l[l. "I-"I-'[‘I'["”IHE
the opportunity to provide details.

Present and anticipated growth em-
phasize technical opportunities in these
dareis ...

e Electronic Systems Engineering

* Digital Computer Engineering

® Electro-Mechanical Engineering

® Guidance and Navigation Engineering
® Electro-Optical Engineering

® Logistics

FOR MORE INFORMATION, write in
confidence to:
Dr. W. B. Walker, Manager
Professional Relations, Rm. 64-WD
Ordnance Department
General Electric Company
Pittsfield, Massachusetts

All qualified applicants will be con-
sidered for employment without regard

ta race, creed, color, or national origin.
16702

GENERAL & ELECTRIC
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STL MOCKUP shows the proposed arrangement of the folding boom designed to hold an
experiment package away from the rest of the instrumentation contained in the satellite.

will he controlled and 15 experiment
modules will be accommodated nside
the rectangular body in position to look
mwiarl tmurd earth or onbtward into
dark space. Six of the modules will ex-
tend completely through the spacecraft
and  should |:1itr:ant1!. be capable of
looking both wavs. Instrument pack-
ages to observe the sun are to be
mounted on the outer ends of the two
splar cell paddles because the paddles
will alwavs be rotated to face the sun.
The instrument packages will be un-
pressurized. The only pressurized com-
partment in the observatory will be the
paddle motor and drive case. Pressure
will be kept at about 15 psi.

The NASA specification requires that
L'.lL']1 HII}HL'F\'H_!’”T‘L' .il;,'[."”ll'l”[]-dilh..' L'?':]]L‘[j'
ments inoat least two bhoom-mounted

packages at a distance of at least 15
Fl‘ from the hodv of the spaceerakt or
any  other .I]}]‘.IL]I{LI""L These will he
reserved for experiments which are un-
usiallv sensitive to gas and  magnetic
mterference from the other experiment
packages or which produce this sort of
mterference with the  other  expen-
ments. There are likelv to be four other
external experiment packages mounted
on +-ft. booms but this part of the de-
sign is not well defined vet. The 4-ft.
homms mav also carry the three com-
munications antennas. 'or packaging
mside the nose fairing of the 1IILULHI B
iunch vehicle, the booms will hL de-
signed to fold. Telescoping booms arc
not being used bhecaunse of the possi-
bilitv of trouble with confined gas.

Mounted at opposite ends of an axle
on ome end of the rectangular hody will
be a pair of Orbital Plane Experiment
Packages (OPLEP) gvro-referenced to
point sensors or material collecting in-

lets into the plane of the orbit. The
two-packiage OPLEP design was selected
to give the vehicle more aerodvnamic
svmmcetrv. The density of the atmos-
phere near the planned  perigees s
ereat enough to produce a measurable
drag force which will tend to disorient
the vehicle if it is asvmmetrical. STL
engineers  believe  aerodvnamic  sym-
mf_in of the OPEP installation will cut
the gas consumption of the attitude
t.rmtml gas j¢t reaction svstem by a

factor of H]

Program Cost

The letter contract signed Janu-
ary and extended once since then pro-
vided for 2 progrim duration of about
~{+7 months, NASA's original public state-
ment set the value of the contract at
$15 million but space program ofhcials
sav the fnal cost 15 more apt to be be-
tween 520 million and 525 million.
The final contract still is being negoti-
ated. The spaceeraft will be constructed
at the new ST faalitv i Redondo
Beach, Calif.

Information for the spacceraft ath-
tucde control svstem s drawn from four
liorizon scanners fixed rigidlv on the
bottom of the box-like body and fronm
sun sensors on the solar cell paddles.
Control power to orient the spacecraft
5 provided by three momentum wheels
and a jet reaction svstem exhansting
compressed  argon lhrnu"]l 51N rlf':il
norzles mounted on a pair of 35t
hoams which extend from one end of
the bodv. The booms will have coil
or bellows-tvpe joints so they can he
folded inside the aerodvnamic nose
fairing of the launch vehicle. Hinged
joints will not be used because of the
difficultv of preventing leakage of pres-
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PRECISION
GUIDANCE

POLARIS “ON COURSE"—TIME AFTER TIME AFTER TIME

Over 40 Polaris missiles—with completely operating inertial guid-
ance systems designed by Massachusetts I nstitute of Technology and
produced by General Electric—have been flight tested from land, on
the sea, and under the sea.

The repeatedly precise, reliable performance of this MK 1 Inertial
Guidance system now is being applied to the advanced MK 2 Polaris
Inertial Guidance system by M.IL.T., G.E. and Raytheon.

This new, advanced guidance system will be much lighter and
more accurate, and will help lengthen the striking power of Polaris
from 1200 to 2500 miles.

Polaris Inertial Guidance is typical of the many precision products
—antennas, fire centrol, inertial guidance, launching and handling
equipment, torpedoes—being produced by General Electric's Ord-
nance Department. 166-21

ORDNANCE DEPARTMENT

OF THE DEFEMNSE ELECTROMNICS DIVISION
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160 PLASTICS AVENUE, PFITTSFIELD, MASSACHUSETTE

RESEARCH,. DESIGN, AND PRODUCTION OF PRECISION ORDNANCE EQUIPMENT—SINCE 1941



Air Force AT AL

i firs¥ full-range inerfial flight

Cape Canaveral July 7, 1961. The Air Force announced
the successful Hight of an Atlas ICBM guided by the
Arma inertial system 9,000 miles into the Indian Ocean.

A giant step in missile and space technology, this im-
portant feat of pin-pointing a target nearly half-way
around the world demonstrated the phenomenal accuracy
and reliability of Arma inertial guidance— America’s
first inertial guidance system of intercontinental range
accuracy- This flight was another achievement of Arma
inertial guidance which has performed successfully on

Arma, creator of the B -52 fire control system and
weapons systems for U. S. Navy's submarines,
is a leader in aerospace navigation systems. Cur-
rent research programs are exploring smaller,
supersensitive devices for future generations of
missile and space guidance systems. ARMA, a
division of American Bosch Arma Corporation,
Garden City, New York. The future is our business.

)

every flight since the initial test in March 1960. Today
the Arma system is in full production.

Arma inertial guidance provides our nation’s ICBM
arsenal with all the advantages inherent in inertal guid-
ance—salve firing, all-weather capability, immunity Lo
outside interference, a minimum of costly ground equip-
ment. Although specified for the Atlas nussile, the Arma
inertial system as a completely self-contained, sell-
correcting navigation system is adaptable to other aero-
space programs and space exploration projects.

AMERICAN BOSCH ARMA CORPORATION

- = .

EARLY COMFIGURATION of OGO shows spherical and rectangular experiment modules
inside the box-like body, Two Orbital Plane Experiment Packages are at top. The parabolic
telemetry antenna at the bottom of the mockap has been replaced by a Yagi antenna,

sunzed argon at the hinge. A 15-1b.
supply of argon at about 2,500 psi. 1s
expected to last for one vear with ample
reserves, Fach attitude control nozzle
will develop about 0.05 Th. thrust with
a Row rate of 0.001 1b. per sec.

Momentum Wheels

Cvclic attitude disturbances are to
be resisted by the momentum wheels.
Since the direction of a cvelic disturb-
ance 15 repeatedly reversed, the wheels
can hold the vehicle steady without a
long-term  build-up of velocity by ac-
celerating first in one direction, then in
the opposite one. The wheels will ac-
celerate 1 an effort to cancel non-cvelic,
cumulative disturbances but eventually
will be saturated when they reach their
maximum speed. The gas svstem will
then be Ared to maintain attitude while
the wheels are de-spun.

The momentum wheels cannot be
modulated, operate onlv at maximum
torque, and have a 100-sec. time con-
stant since a quick reacting servo svs-
temn s not needed. Total angular veloe-
ity change 15 controlled by varying the
duration of torque. Pitch and roll
momentum wheels are to be identical
with a torque of 3 oz-in. and a maxi-
mum angular momentum of 1.5 1h.-sec.
The vaw wheel will be about twice the
size of cither of the other two with 2
torque of 6 oz, and a maximum an-
gular momentum of 6 1b.-sec.

The airplane shape given the space-
craft by the wing-like solar cell paddles
makes the axes of rotation picked by
STL engincers a little deceptive, The
long axis of the rectangular body is the
axts  about  which the spacecraft

AVIATION WEEK, July 24, 1981

“pitches.” The axle and centerline of
the two solar paddles is the “roll™ axis
and the vertical axis of vaw is perpen-
dicular to the other two.

The hrst operation of the attitude
control svstem after launch is the “ac-
quisition sequence” during which the
spacecraft 1s maneuvered according to
program while the sensors seek the at-
titude references. With the paddles
parallel to the pitch axis, the attitude
control svstem hrst causes the space-
craft to pitch end-over-end until the
paddles are perpendicular to the planc
of the sun. The paddles are rotated
tor face directly at the sun and the rest
of the spacecraft is rolled until the long
axis of the box is pointed at the sun.
Responstbility for pitch control is then
shifted to the carth-secking svstem and
;”H]'I'II‘L'T |'.|:il'{'.|| MEITTCHACT i"l- [.':"I;L'lﬂh.'l'.] Lh)
let the four horizon sensors on the hody
hnd the carth while the paddles rotate
to remain facing the sun, Three hon-
Z0n sensors are adequate for onentation,
The fourth is redundant to give relia-
bality,

Responsibility for roll mancavers s
then shifted to the earth sensors and
the spacecraft is rolled so that the long
axis of the bodv is horizontal with re-
spect to the carth and the sun remains
i the planes of the long body axis and
the vertical axis. The paddles remain
locked on the sun, The acquisition is
then complete and the carth sensors
keep the responsibility for piteh and roll
while the sun sensor controls vaw and
paddle angle. Sun sensors may be photo-
clectric cells or infrared detectors.

As the zeophvsical observatory makes
its orbit around the earth, 1t pitches or

CONSIDER THIS DIFFERENCE “+* IN

' Proportioning
controls

for metering
electrical power

Nowhere will you
find a proportion-
g control system
that can surpass
the performance
of the new Barber-
Colman silicon-
controlled rectifier
aystem with these
features . . .

BARBER

COLMAN

¢ No filters—yet meets radio noise
spec MIL-1-26600

¢ Power limiting—compensates for
heater and windshield aging

® Anticipation circuit prevents too-
rapid heating and cooling

e Fail safe on element failure

® For windshields, missile gyros, mis-
sile blankets, guidance compart-

ments, and similar power metering
applications.

1
1
i

<« I'n addition, Barber-Colman
17 provides a team of experienced
engineers to custom-engineer a system
to meet your specific needs ., . . with
personal, individualized approach.
Also, you have complete factory serv-
ice avallable on your equipment after
installation. Isn’t this the kind of
experience, design assistance, and
service you want on your projecis’
Consult the Barber-Colman engineer-
ing sales office nearest vou: Baltimore,
Boston, Dayton, Fort Worth, Lus
Angeles, Montreal, New York, Rock-
ford, San Diego, Seattle, Winter Park,
Fla., or write:

BarBer-CoLmanNn CoMPANY

| Aircraft ong Missle Produeft Divition
I Dept, 5, 1422 Rock 51., Rockford, 1lling:

&1



T'YPHON...

A Fleet Weapon System
Development Providing
Round-the-Clock Protection

Advanced capabilities in system
engineering at Westinghouse are
bringing a tremendously powerful new
shipboard weapon control system
into being for the Navy. This vital
part of the TYPHON weapon system soon
will enter the test phase.
When developed, the TYPHON weapon
syvstem will provide the fleet with greatly
improved defenses against enemy air-
borne weapons, plus longer range attack
capabilities. The system is designed to
simultaneously handle a larger number
of targets than ever before possible.
Heart of the TYPHON system will be
an advanced, long-range search, track,
and missile guidance radar that will be
designed, developed and produced by
- the Weapon System Department of
| | the Westinghouse Baltimore Defense
Divisions, under prime contract to
the Bureaun of Naval Weapons. The
| TYPHON program is under
® the technical direction of the
Applied Physies Laboratory,
Johns Hopkins University.
| Westinghouse contributions to
= TYPHON are the result of many years
: of experience with such basic
elements as radar, computers,
airborne guidance and control, and
search and tracking systems.
TYPHON is another demonstration
of how science and systems
engimeering capability are serving
Defense at Westinghouse.
Defense Produets Group,
1000 Connecticut Ave., N.W.,
Washington 6, D. C.

e nb

J-02331

Westinghouse
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;;’r q__ AN/MRc-66 Communication Central provides a 20-mile mobile
- d radio telephone system between a dozen tactical units on the
; move...plus full compatibility with other radio and wire circuits.
i This advanced single sideband coneept, developed by Motorola

for U.S. Army Signal Corps, offers the transmission of
simultaneous voice, teletyvpe, facsimile and data transmission

far superior to conventional modulation systems. S83SE also allows
more channels in a given portion of the crowded RF spectrum
and more systems in a given area. % Automatic Output

Control insures uniform signal reception regardless of whether

vehicles are deployved 100 feet or 10 miles from the Central.

Three operating modes—Normal, In-Channel Net and Emergency

Net—enhance the basic system flexibility. st Simplification
inherent in Motorola's eoncept and modular design affords the

highest possible degree of reliability and maintainability

]'

in the field. Detailed information is available on request

Military Electronics Division 0 MOTOROLA

CHICAGO 51, Illinais, 1450 North Cicarg Avenus
SCOTTSDALE, Arizona, 820171 East Mc Daowell Roas
RIVERSIDE. California, B330 Indiana Avenueg

(ialified technical person rel
are tnrited to apply

rolls to keep the same side facing the
carth with an accuracy of within two
degrees while vawing and rotating its
IHr.lnllr_w to keep them trained on the
sun. The angular rate of motion of the
sriented :'-I}IEL-.’_l'.lfI' must be held to less
than one milliradian per second. To
avoid using unreliable slip ring con-
nections between the solar cells in the
paddles and the mternal electrical svs-
tem at the paddle axle, STL limited
paddle rotation to 150 deg. and used
simple unbroken wiring. 5Since the
carth-pointing vehicle could not be left
free to rotate at one revolution per or-
bit, STL scientists worked out a "noon
turn mancuver” to keep the paddles
from winding up the power svstem wir-
Ing.

The noon tum is a 180-deg. vaw
which reverses the direction of thc
slow, steady rotation i roll and pitch
so that it unwinds the wiring. The noon
turn is made twice per orbit on opposite
sides of the earth. Since the noon turn
is cyclic, the momentum wheel system
can provide the power without becom-
ing saturated. It 15 for this maneuver
that the vaw wheel is to be made
larger than the pitch and roll wheels.

Non-cvehie changes or disturbances
are the acquisition sequence, aerody-
namic mmbalances, disturbances at sep-
aration from the booster system, solar
radiation pressure, ete. Except for the
acquisition, these are verv small fac-
tors or occur but once in the course of
the mission.

Two rate gvros to control the rota-
tion of the OPEP packages also will be
used by the attitude svstem as a rate
control during the noon turn. While
the reliabilitv of gvroscopes is consid-
ered to be below the acceptable level
for a one-vear mission, the addition of
a rate control enables the noon tum to
be made with more efhicieney. If the
rtc gyros fail, the athitude control SY5-
tem will shll make the noon tum but
the spacecraft will tend to hunt about
the proper athitude and will waste power
to halt high rotation rates.

STL engincers arc considering in-
stallation of a rate gvro in the ]'nl‘c'h
system to prevent the spacecraft from
overshooting the horizon in the carth-
seeking phase of acquisition. Other
changes in the pitch loop also are being
studied.

Since the box is oriented to hold the
sun in the plane of its long axis and
the vertical axis, the vertical sides of
the box will never absorb heat either
from the sun or from the earth albedo.
STL designers are taking advantage of
this armngement in the design of the
temperature control svstem. The sides
facing cold space will be covered with
louvers which can be opened or closed
to control the rate at which heat from
the on-board power system is radiated.
When the sun is eclipsed by the earth,
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Israeli Rocket Stirs Controversy

First rocket launched by Israel on July 5 produced a luminous sodium cloud at an altitude
of 50 mi, and set off a political controversy involving Israel, the United Arab Republic and
the U, S, Israel, which fired the solid-fucled rocket in secret, first said it was for research
purposes only, but Deputy Minister of Defense Shimon Beres later said the program had

priority becanse of “grave defense problems.”

The UUAR then revealed that it was negohiat-

ing with U. S. firms for research rockets because National Aeronautics and Space Adminis-
tration had said it could not supplv them on short notice. L. S. State Department has

granted an export license for these purchases,

but congressional pressure to have State

revoke the license is being applied. One congressman said the Simney Corp. of Pasadena,
Calif., will sell rockets to the UAR. Israel’s rocket, called Shavit 11, which means Comet 11,
was developed with the help of a Furopean nation, believed to be France. Rocket in a
picture released by Isracl resemnbles the Lockheed X-17 research rocket.

the louvers will be closed to retain the
power system heat and will be opened
again as the satellite emerges in the day-
light hemisphere.

Approxmmately 50 sq. ft. ot photo-
voltaie cells in the paddles will generate
200 watts of power. ]_,.‘u.|:uf_1r1|nullh arc

to use an average of 50 watts each and
are not to exceed a peak of SU watts,
The power system will provide unregu-
lated power to cach experiment. Ac-
cordding to specihcation cach expen-
ment will draw 28 volts plus or minus
4.5 volts. Any experiments which need
more precise regulabion must have their
own regulators. One advantage of this
is that the failure of one regulator can-
not shut down more than one experi-
ment.

The spacecraft will be equipped with

a stable oscillator clock that will be
accurate to one part per 100,000, The
clock will provide svstem time pulses
for all expennments and can be read out
im Greenwich Mean Time. Both
funded observatories will carry  mag-
netometers  for investigation of the
seomagnetic field. There 1s also a good
likelihood that thev will carry mass
spectrometers capable of identifyving
atmosphenc elements up to an atomic
weight of 40.

One telemetry transmitter will handle
64,000 bits per second. There also will
be a 64 bit per second system so that
Mmitrack svstems can read out data
from the observatory. The magnetom-
eter experiment will have a separate
telemetry  channel to send direct-
modulation analog readout.
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MISSILE ENGINEERING

EATTEE‘I" OF EIGHT [‘nhr'l wire-guided. anti-tank missiles mav be laonched and controlled by a single infantryman. In combat, mis-
siles (right) would be more widely dispersed. Controller (left) follows flight of the missile l:hrungh binoculars mounted on control box.

Control stick in his right hand guides missile to target.

Bolkow Pushes Cobra as NATO Missile

By Cecil Brownlow

Munich—Baélkow Entwicklungen, a
relativelv new and growing research and
production firm whose spectrum of in-
terest ranges from space to lightplanes,
15 pushing its Cobra anti-tank missile
svstem for adoption as a standard light-
weight infantrv weapon for the Nortl
Atlantic Treaty Organization,

[t also hopes to sell the unit to the
U.S, armed forces and helieves its
chances are still good despite a recent
Armv order for France's heavier Nord
55, 11, One new feature which Bolkow
helieves will add to the Cobra’s foreign
sales potential is a folding fin version
now under development for casier trans-
port i a smaller package over diffhicult
and /or dangerous terrain,

West German Order

The wire-guided, low-cost  Caobra,
with a maximum effective range of ap-
T:-Hmnmt{.h 1.750 vards., has been or-
dered in quantity by the West German
Defense Ministrv and i1s now  beine
evaluated by the armed forces of Ttalv
and The Netherlands.

If accepted bv one or more of the
NATO nations within Europe, Bilkow
probably will grant licensed production
rights to fArms within the individua!
countries involved. The same would
hold true for any U. S, orders. Bolkow
already 15 tuming out the missile in
quantity to meet West German mili-
tarv requirements and has signed a b-
cense agreement for UL 5. production of
the Cobra by Davstrom, Inc.

Sales to other European nations and
or the U, S§. would represent a major
milestone m the reconstruction of the

66

West German industry which, since
1945, has been an importer rather than
an exporter as it consumed the techni-
ques necessarv to close the technolog-
ical breach caused by the 10 vears of

forced inactivity following World War
I1.

Production Prototype

I“irst  production prototvpe of the

present Bo §10 Cobra was built in 1959
with the specific intent of providing the
West German army with an effective
lightweight anb-tank missile  svstem
that could be carried along with its
support equupment bv an infantrvman
on foot.

Weighing a total of 22 1b. and 38 n.
long with warhead in place, the Cobm
has a body fabricated from 7-in.-thick
cardboard. Tour stub wings located at
the rear of the bodv and their individ-
ual spoiler assemblics are made of plas-
tic. Omnlvy metal housing used 15 the
hollow charge warhead. The alwminum
wiarhead casing. which encloses a 3.5
Ih. black powder charge, weighs 2.2 1h.
for a 5.5-1b total.

Carrving handle is located between
the two upper wings. Behind that are
the batterv unit plus a fAare assembly to
facilitate identification and tracking as
the operator guides the missile towards
its target.

Internallv, the Cobra has a 12,000
rpm. gvro assemblv for rolling stability
mounted dircetly behind the warhead
adapter ring, which. unlike some Caobra
counterparts, permits  held  changes
from one tvpe charge to another.

Behind the gvro is the solid- pmle
lant sustainer rocket and a spool a
sembly tube containing 1,970 vards :J-f

thin  guidance cable composed pri-
marilv of alternating silk and copper
strands.  Onginal design called for a
steel cable, but tests showed it tended
to snap during abrupt maneuvering,
and the coppersilk combmation was
decided upon instead. Boélkow, if pos-
sible, eventually would like to adopt
a plastic cable. but no derivatives Tmu
been found thus far in which the cffi-
cicneyv has not been impaired by vartous
electrostatic problems,

Rear of the fuselage is protected by a
waterproof remaov able lid containing 6.6
ft. of launching cable which s con-
nected to an "Il‘l!_"‘hﬂ:l‘ pcg before firing
and provides the electrical impulse that
itt_l"- ates  the solid- prnrj(" imt  bhooster
unit,

Booster Location

The booster itself is located bencath
the fuselage bhetween the two lower
wings with its nozzle canted downwards
at a 22-deg. angle to provide the neces-
sarv lift at takeoff.

The operator, who requires approxi-
mately 20 hr. of training for his task,
1l1ﬂmtﬂr~. the Cobra ﬂlght from a por-
table 7.2-lb. unit containing a “jo
stick” for clevation and directional con.
trol, a selector switch that enables him
to launch as manv as cight missiles in
succession, a firing switch and a pair of
binoculars for observation. The unit,
without hinoculars, 15 6.4 in. wide. 9 in.
long and 5.5 in. high.

Launch cables from the maximum of
cight missiles one operator can handle
are connected to a common junction
box which, in turn, 15 joined by cable to
the operator’s control unit,

In operation, the Cobra approaches
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the target at a speed of 279 fps., or
approximately 190 mph. Time between
launchings by an individual operator
with several missiles on hand depends
largelv upon the length of flight of
cach unit. About 18 sec. is required for
a maximum-range flight of 1,750 vards.

For the first 100 tt. of its horizontal
trajectory, the Cobra fies its own course
mdependently of the operator to rule
out the possibility of human error be-
fore the missile has gained sufhcient
altitude for corrective action to be
taken. The imitial 100 ft. 15 covered in
approximately 1 sec., with the missile
gaining 10 to 15 ft. altitude during this
time. Aerodvnamic forces build up to
the point where the operator has full
clevation and directional control after
the Cobra has covered about 160 ft.
from the launch site.

Booster unit burns for a total of
0.6 sec., and then the sustainer cuts in
for another 18 to 20 sec. to carrv the
Cobra to its target. An acceleration
switch located just behind the warhead
prohibits the sustainer from igniting
until after the booster unit is burning
properly.

Through his bioculars, the operator
visually guides the missile to the target
using electrical impulses transmitted by
his control stick motion, Reference
point 15 the tracking flare during day-
time launches or the glare of the sus-
tainer exhaust at night. In an area
where a number of Cobra units have
been deploved, each operator can be
assigned a specific flare color to mini-
mize the confusion if several missiles

should be in the air at the same time.

After the initial uncontrolled boost
to altitude, the operator normally brings
the Cobra down again to within a few
feet of the gmunﬂ and then, fnally,
onto a direct line with the target. The
flight profile can vary, however, and the
missile can be maneuvered to flv over
or otherwise avoid hills and trees or to
mtercept a moving tank, whose maxi-
mum speed would be about 15 mph.

Over-all, the missile has a turn radius
of 70 deg. and can make a full arcle
after traveling a total distance of about
1,300 ft.

German army regulations prescribe
that the Cobra be on line with the
target for at least the last two seconds
of flight whenever possible. This, of
course, cannot be done at the missile’s
minimum effective range of 1,300 ft.
which it could cover in just under fve
scconds if no evasive action was re-
quired, and Bolkow officials sav 1t 1s
not necessary.

The Cobra warhead has a percussion
fuse on the nose tip and a detonator at
the base of the hollow charge which, as
a safety prcmutmn 15 achvated by an
automatic timer two and one-half
seconds after hring. The timer 15 set
imto motion bv the acceleration forces
at launch. As an added precantion,
there can be no detonation on impact
with the ground, only when the war-
head strikes an object with the resist-
ance of heavy metal.

In Bélkow tests, the warhead has
penetrated steel armor plate of up to
24 in. in thickness, the equivalent of

Bolkow Expands Research and Production Capabilities

Munich—Baélkow Entwicklungen K. G, sold in Germany, Spain, France and Sweden. Thirteen have

on the design and manufacture of gliders after its formation
in 1956, is developing into a major research and production arm
of the West German military and industry.

Founded by Dr. Ludwig Bilkow, who formerly had been as-
sociated with Messerschmitt for a number of vears, the com-
pany’'s scope of interest now includes ghders and lightplanes
on one end of the scale, anti-tank missile systems and helicopters
in the center and research rockets, space and infrared research use.

on the far end. Present projects include:

approximately $13,700 in Germany.

® Bolkow Jr. all-metal two-seat aircraft with a cruising speed
of 125 kt. Manufacturing rights for the plane were recently
purchased from a Swedish firm, Malmi Flight Industry. Produc-
tion will begin later this year. First prototype of the plane was
built in the U. S. under the designation BA-7 by designer
Bjorn Andreasson, a Swedish citizen working for Convair at
the time. Projected German selling price is about $6,000.

® Bo 102 Helitrainer, essentially a single-rotor single-seat heli-
copter mounted on a revolving ground support. Helitrainer,
designed to give the student the basics and feel of flying a
helicopter while tethered securely to the ground, has been
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® Bolkow 207 four-place low-wing lightplane powered by a
180-hp. O360 Lycoming engine. Although the first prnduchu-n
models are just beginning to appear, Bilkow has over 30 orders
on hand and hopes to reach a delivery rate of 8 aircraft per
month. The 207, with a cruising speed of 127 kt., sells for

which cat its teeth

been built thus far.

e High-speed rotor system with a novel approach towards
eliminating hypersonic tip speeds. Company now is building
# small piston-engined helicopter to match with the rotor
system for flight evaluation trials.

e FExtensive work on an advanced follow-on system to replace
its lightweight Cobra anti-tank missile designed for infantry

any known to be in the heaviest Soviet
tanks.

The 16.5-1b. polystyrol plastic stor-
age and carrving case for the Cobra is
divided into four sections that are freed
when two quick-release metal straps arc
unfastened. Warhead and missile body
are carried in separate sections of the
case. The case 15 of waterproof con-
struction and can be HAoated across
rivers or other bodies of water during
tactical exercises.

A plastic bag housed in the case con-
tains 65 ft. of missile cable for connect-
ing the Cobra to the junction box when
the missile is placed in a dispersed posi-
tion as well as a metal launching plate.
Use of the plate is optional and de-
signed to ensure maximum booster
thrust and to minimize the amount of
debris and dust raised at launch.

In the field, an infantryman can carry
a loaded container in each hand, with
the control unit, 26.1 1b. junction box
and an additional reel of cable slung
over his back. Total weight of this
equipment is about 119.5 lb.—44 1b.
for the two missiles, another 33 1b. for
the carrying cases, 7.2 1b. for the con-
trol unit, 35.3 1b. for the junction box
and additional cable reel.

For increased maobility, the Cobrm
also can be mounted aboard jeeps or
personnel carriers. On the U. 5. jeeps
used in Germany and The Netherlands,
a total of four missiles have been placed
in a large fixed launcher rack positioned
in the rear-seat space. In Italv, how-
ever, four have been located on either
side of the IMiat jeep in launcher racks

® Missile research that thus far has led to the development of

space program,

now under way.

¢ Infrared detection techniques for missiles and aircraft under

gpovernment conftract.

means of detecting low-flying objects that cannot be picked up

by conventional radar.
Headquartered in the Munich suburb of Ottobrunn and with

a growing number of subsidiary plants, Bolkow also is a partner

with Messerschmitt and Ernst Heinkel Flugzeugban in one of

West Germany's top-priority projects—development of a high-

performance aircraft as an entry into the North Atlantic Treaty

Organization competition for a V/5TOL close-support aircraft l

a solid-propellant high altitude rocket with a design altitude
of 50 min. Rocket is now in the mockup stage.

® Space research largely centered around payload capabilities.
Under West German government direction, Bélkow probably
would play a major electronics role in any common European

Work probably includes efforts to find
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PRECISION SIZE 5 MOTORS
NOW AVAILABLE FROM STOCK

Available for immediate delivery, these miniaturized Bendix™ motors
(type number CK 1066-40-A1) are designed for applications where
space and weight requirements are at a minimum. So small that four
can be packaged in a square inch, these motors are ideally suited for
missile instrumentation and similar miniaturized applications. The
motor has a tapered shaft; however, units may be obtained with other
type shafts and with center tapped control windings.

TYPICAL MOTOR AYERAGE PERFORMANCE CURYES
CHARACTERISTICS
Voltage |
Fixed phols. . .. couvsaesinnrens 26 volts '
Control phass. . o cviosasarsirian 26 volh sl
L L e e m e e T R e S Ry 400 eycles
Stell Current®
Find Phose, . .. ..cicacaivivans 100 ma
Control Phase. . ....c.cccrinisena 100 ma ?
Stoll impedance™ R
Fized Phose...260=184.5+1183.5 ohms g [
Control Phase. . 260 = 184,54J183.5 ohms . B
Stoll Power Input® (Tetal]. . .. ... . 3.69 walh
Holl Torgque. i v o cvaessinna 0.138 ox.-in.

Hﬂ hﬂ-ﬂ hnﬂda nnnnnnnnnn IR T qm i B
Torque-to-lnerfia Ratio, 44,400 rad/sec’
{Stall Acceleration)

Operating Temperature
P —55°C. to +70°C. I
Welobh. . i e v inciassan crasae 088 02,

“With rafed vollage applied fo eoch phase.

For informalion on these motors—
or similar motors in sizes B, 10, 11, 13,
20, and 2B —write:

Eclipse-Pioneer Division [y. 2%

Teterboro, M. J.

" District Ofices: Burbank, and Son Francisco, Colif.; Seattle, Wash.; Dayten, Ohis; and Washington, D. G,
Export Sales & Service: Bandix Infernotional, 205 E. -Ii'.!nd St., Mew York 17, N, Y,

that can be moved to the night or left.

Cobra and 1its potenhal as a light-
weight defensive weapon for the infan-
try |]rL14:h has been studied by U, §
Marine Corps officials and by errL-
sentatives of the Seventh U, S. Army
headquartered in Germanv., The mis-
sile also has been fired on at least one
occasion for the Army within the U. §.

In the Seventh Armv tests, Bolkow's
Emml Wittmann, one of the chief
developers of the svstem, worked for
three days with a team of enlisted men
who then proceeded to compile a score
of better than 70% hits during the
demonstrations. Targets for the team,
using dummy warheads, included mov-
ing tanks as well as stationary vehicles.

[n anv new U. S. evaluations, the
German army will make available the
data compiled during its extensive tests
of the svstem prior to the decision to
order the Cobra in quantity.

Bolkow also 1s working on follow-on
designs for the Cobra under German
government sponsorship—of its 800 en-
gincers and technical personnel, roughly
200 are emploved in this held. Goals
mclude highter weight, greater distance
and possiblv antomatic gLutLtnu

With present techmiques, however,
automatic guidance imposes weight and
logistic problems plus performance dis-
.ldhmtdgu A heavy control unit is re-
quired at or near the launch site, and a
second gvro would be needed to pro-
vide one for attitude and onc for direc-
tiom.

Such a syvstem would restrict the max-
mmum angle of turm to about 20 deg..
according to present Bilkow studies. A
possible compromise could be a semi-
automatic unit, including manual over-
ride, with onlv a single gvro in order to
preserve the mobility of the current SVS-
tem and maintain the maximum tacti-
cal maneuverability,

Basic idea for the present Cobra be-
gan to evolve shortly after World War
11 and in 1956 not long after its
organization by Dr, Ludwi iz Bolkow,
Bolkow signed a development and pro-
duction agreement with two Swiss in-
dustrial firms, Contraves and Oerlikon.

“At the time,” one official says,
“Germany had nothing. We needed
the Swiss to make the powder for the
rocket motors and for the warhead. . . .
Oerlikon also did development work on
the ignition system.” It was from this
association that the Cobra originally
received  its  abbreviated name—Con-
traves, Oerlikon, Bolkow, Raakete
(rocket).

In 1958, with West Germany a
member of NATO and Switzerland a
neutral nation, the agreement was termi-
nated. All subsequent rights and
developments  belong  exclusively  to
Bolkow, according to the West German

firm.
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Army Tests Redheudf’ﬂnndunner Target Missile

First photo of an actual Redhead/Roadrunner target missile shows a  6,000-1b.-thrust
Rocketdyne booster lifting the Army-North American NA 273 wehicle from its launcher
at White Sands Missile Range, N. M., on its first successful test flight. After the booster
was detached, the dorsally mounted Marquardt ramjet engine propelled the 19-ft.-long
kirget missile at supersonic speed on a relatively low-altitude flight. Recovery was made
with an automatic parachute system. Redhead/Roadronner is designed to flv at altitudes
from 300 ft. to 60,000 ft. Launching was performed by an Army-North American crew
(AW July 17, p. 39). Previous attempts to test-fly the missile were unsnccessful,

Vigilant Sales Pushed Despite Cost

London—Vickers Armstrongs 15 con-
centrating on an international campign
to sell its Vickers Vigilant anti-tank
missile to Western nations, despite a
bult-in handicap of high price.

Vickers exccutives admt the Vigi-
lant costs “about twice” that of com-
parable missiles, but the team is peg-
ging its sales pitch on the long-range
savings that eventually make the mis-
sile less costly than comparable weap-
ons. Project 15 companv-funded,

The company shies from mentioning
a firm price, on the grounds that a Inrgc
order, or group of orders, would shave
production costs appreciablv, The Vigi-
lant appears to have no particular pro
duction line complexities and is the
onlv weapon of its tvpe to include a
evro autopilot for flight control. It is
this feature that hikes the cost.

The Vigilant was shown recently at
a British Army finng range near War-
minster to a large group of NATO rCpre-
sentatives and ofhcers from several na-
tions. The missile previously had been
shown only once to NATQO officers on
the continent.

In firing tests, using what British
Aircraft Corp. described as “inexper-
enced operators.,” Vigilant scored 12
hits on f'-t'!‘thlti[ﬂl tanks in 13 tries, [lits
were made at ranges from 600 vards
to 1,350 \:i!’{.iﬁ on a 30- deg. firing spread.

The Vigilant is dL‘-L"’I]L{.] for an S0-
ﬂ{‘g. arc of cover age ulth | _\mg'ﬁq_ Op-
crator, The missile pack weighs 49
Ib, (m-fight weight is 31 1b.) and at-
tains speeds up to 350 mph. Vigilant
can be fired m 12 sec. from frst sight-
mg of an enemyv tank, since the carrier
also serves as the launch pad. When
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set up, Vigilant 15 aimed on a sl-deg,
angle.

Jhe sohd ]'.:rupf_ll.mt 1s a double-ase
cast developed by 1. C. I, Ltd., and
the warhead 'll‘l'llll.."i."‘n the hollow charec
technique, Cruciform wings on aft scc-
tions contain a fap device for acrody-
namic control by the operator, who
sights on the aft flare through a binocu-
lar deviee mounted on a  pistol-grip.
Control 15 by thwmb button, simlar
to that used for jet fighter trim controls.

Control impulses are  transmitted
along a thin wire, of which 1,700 vards
are coiled inside the carrier. Power is
from a small battery usually carried 1n
the operator’s shirt pocket. There is
little smoke on Ering and the aft flare
cannot be seen by the target tank.

Vigilant is a sturdy weapon, as evi-
denced by immediate firing after an
air drop. Vickers claims the missile can
pull up to 7g. On the Warmanster tests,
the only miss was due to a break in the
Vigilant wire coil, which Vickers said
Wwas Hu. l'nr in more than 100 frings.

Col, I, Lacev, of the BAC Cuided
"n"'u"L:lprrm Department, said a Vigilant
operator can he tramed by a Vickers-
developed simulator and three practice
shots, Annual training shots need be
no more than two or three Vigilants per
vear, he clammed. For airhft purposes.
Lacy said a Bristol Britannia can carn
85 solders and up to 200 Vigilants.

IF'or follow-on, the ‘u"igﬂ;mt 15 bemg
considered as a  helicopter-mounted
weapon and also on a Ferret scont car.
which could haul two Vigilants in readi-
ness positions, Current rescarch 15 on
extending the Vigilant's range and on
various versions of warheads,

<
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AUTOSYN" SYNCHROS

Dependable in miniaturizing
control circultry

These Bendix® size 5 ﬁ.utus{m
synchros are well suited to t

needs of missile instrumentation
and similar applications requiring

miniaturization and weight reduc-
tion. Typical characte 3 are
listed below. For additional infor-
mation, including comprehensive
data on transmitter, control trans-
former, and differential character-
istics, write today.

TYPICAL
DUTLINE |

TYPICAL CHARACTERISTICS
Cperoting temperature range . —55°C, te 95°C.

Rotor moment of nerfia. . ........ 0.25 gm em®
W . oo e et iy e o F . o
AECUIOCY . oo v iemnnisnsdiines B0]F minube

Avgilable a3 transmitter, confrol
tranifarmer and differential,

Manufacturers of

GYROS5 = ROTATING COMPOMNENTS
RADAR DEVICES +« INSTRUMENTATION
PACKAGED COMPONENTS

Eclipse-Pioneer Division

Teterboro, N, J.
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electronically-steerable array radar

An experimental model ESAR radar which demonstrates the fundamental aspects of electronically-steerable
array radar is now undergoing test at Bendix Radio. The successful culmination of this experimental eftort
could provide the basis for a new technology leading to the development of multiple function, electronically-
steerable array radars capable of searching, tracking, deep space communications and "f’?t*l'ﬂﬂﬂd control.
ESAR is part of Project DEFENDER, the program of advanced research in ballistic missile defense directed by
the Advanced Research Projects ﬁt-t;:r"."" Department of Defense. The ESAR contract is administered by the

Rome Air Development Center of the U.S. Air Ft ree. Organizations working on advanced space concepls are

and to see ESAR in operation.

invited to contact Bendix Radio for det "[5

Bendix Radio Division

GOVERMMEMT PRODUCTS + BALTIMORE 4, MARYLAND

CORPORATION
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OPTICAL MASER (laser) holds many advantages for space vehicle navigation use with the development of a laser receiver expected soon.
The receiver (right) will function with laser transmitter (left) which already has been demonstrated. Receiver resembles transmitter except
that pumping light source is weaker and second mirror is partially transparent to admit signal from distant transmitter.

Laser Challenges Radar for Space Use

By Philip J. Klass

Williamsburg, Va. — An optical
maser (laser) receiver, with unusnal
characteristics that will make it ex-
tremely useful for space vehicle naviga-
tion, can be expected 1n the near
future, perhaps within several months,
Dr. Cecil B. Ellis of General Precision,
Inc., predicted here during the recent
annual meeting of the T11-’rtn1tL of
Navigation. The report was co-authored
by Ivan A. Greenwood.

The optical maser receiver, when
used with an optical maser transmitter
which already has been demonstrated
hv several [-Er|ul]:|;t11i¢:5 (AW July 18,
1960, p. 96), should provide a system
which can measure distance (range)
md velocity with far greater aceuracy
than | ]Jnuihf[ with radar.

lr.|n:|]h important for space vehicle
use, the ophecal maser svstem 15 ex-
AL 14 l._l T !'u'l:,_ L l'l"l.il"ull'.]'i,"l'.”'!!". "n'll'l.llllli.'],
lighter and less complex than radar,
and to consume far less electric power.
(IF'or a description of experimental laser
rackir  developed by Hughes Aareratkt,
see AW Feb, 27, p. 61).

In  principle, the optical mascr
l:.["-.{"l': H'[_'-L':i"n.-l._"l' i'- ll"'il]l._"l!_'!l.'lf_! o 'I:._'!'-L'II'I]']]‘L'
Closcly the laser transmatter, IElhs said.
In the laser transmitter, a suitable
active matenial (sohd, hqud or gas) 15
placed between two  parallel narrors

and excited from a special hight source,

called “pump,” which usually sur
rounds the active material,

Energy from the pumping light ex-
cites atoms 1 the active material,
causing them to emit hght which s
rc:ﬁ{_r:’ru] back and forth hL‘mun the
two mirrors, where 1t 15 re-inforced.
This light in turn stimulates other
atoms to emit light which is in phase
(coherent) with the existing light and

AVIATION WEEK, July 24, 1961

Hn.rtht Urulh increases its mtensity.
If one of the two mirrors is ]mhth'
silvered, the light within the active
matenial will pass through and emerge
as an intense beam of extremely small
width. This extremelv narrow  beam
width, which Ellis predicts will be re-
duced to onlvy 0.2 of a second of arc
within a vear, 15 one of the {'?{“L']'IJL']}.'
useful charactenstics of the device.
Another 1s the fact that its bandwidth
also 1s extremelv narrow. Low-power
devices built to date have exhibited
frequency spread of omly a few parts
m 10", and it appears that a spread
of onlv one part m 10" or 10" can
be achieved ulbmatelv, Ellis said,

Laser Receiver

In a laser recewver., both marrors

would be onl ]‘.It]'h.':]"- silvered. This
will permit passage of internmally gen-
erare I:_I ]lght f"[llll One []l'lﬁr[JT. R 'U.I'Ih
the transmmitter, and also will permit
external heght from 2 separate laser
transmitter to enter through the other
mirror. Additionally, the mntensity of
the pumping hght source would be re-
duced to just below the point where
stimulated  enmssion (maser action)
bezins.

Under such conditions, when hLight
from a separate laser transmitter im-
pinges on one mirror, part of it will
pass into the active matenal, trigger-
mmg the stimulated eonssion from the
active material which will produce a
much more intense (amplihed) beam
from the output mirror at the opposite
end. This output will be directed
a photoelectric cell to convert the
variations in emitted beam intensity
into equivalent electric signals.

Two important conditions must exist
if the laser recewver is to operate as de-
scribed, and these endow the device

with extremely uselul properties:
 Frequency (wavelength) of the in-
coming maser transmitter beam must
match preciselv the resonant frequency
of the receiver, which 15 determined
by the choice of active matenal used
and the phvsical spacing between the
bWo MITTOrS.

¢ Direction of the incoming beam
must be precisely aligned with the
optical axis of the mirrors. Otherwisc
the incoming beam will be reflected
out of the nnfr:rnl before 1t has made
sufficient traverses between the two
mirrors  to stimulate atom  emission.
This means that a laser receiver will
amplify only that fraction of any light
bheam F‘t]lmﬂ on 1t which 1s VETY q.]-!hﬂ‘n
parallel to its axis, within a divergence
angle which corresponds to the diver-
sence angle of the beam emitted from
a transmitter of similar design,

These inherent charactenstics mean
that a laser receiver 15 readilv able to
distinguish between a desired signal and
unwanted backeround light, Ellis smd.
FFor example, a luser receiver can oper-
ate in bright sunlight and amplifv a verv
weak signal from a companion laser
transmitter which enters ats sensitive
axis, while practically ignorning the ex-
trancons sunheght.

“Fven if a receiver maser is pointed
cdirectly at the sun, it will not be receiv-
ing much .imphﬁd]ﬂf energy since 1t can
omly accept a bandwidth which is a
million-millionth of the wvisible spec-
trum, and a solid angle which 15 a hun-
dred milhonth of the sun’s disk as seen
from the earth,” Ells said.

The laser receiver also has the advan-
tage of not being subject to thermal
noise as is most microwave equipment
because matenals at normal tempera-
tures do not produce significant hght
in the visible part of the spectrum, Ellis
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12 nnted out While it 15 true that the
achive medim glows while the device
15 1 operation, only a timy fraction of
this light falls within the very narrow
bandwidth and beamwidth of the de-
vice to be amplified forther by stimu-
lated emission, he sad,

The extremely narrow beamwidth of
the laser transmitter, which can be fur-
ther enhanced by using a small output
mirror. should enable a laser radar to
achieve verv long ranges with extremely
low power hecause the beam is filled
and a large portion of its energy there-
fore will be reflected From a small object
or o large one at extreme ranges.,

Calculations made by Ellis and his
associates at General Precision's GPL
Division indicate that a laser radar capa-
ble of measuring distance from  one
spaice vehicle to another with which it
wants to rendezvons should be able to
measure this distance with an error of
no more than one mile when the two
vehieles are 100,000 mi. apart.  As-
sunung the target sehicle has a dunn-
cter of 20 ft. the laser mdar would
requure an average beam power of only
6 watts. Complete laser mdar svstem
power consumption should not excceed
800 watts durmeg svstem operation, This
fzure includes tining and output dis-
pliy power consumption and 15 based
on a probable 1077 cfhcieney for the
laser itself, Elhis saud,
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" Harshaw Develops Thin-Film Solar Cells

Cadminm sulphide flm solar cells developed by Harshaw Chemical Co., deliver sufhicient
POWeT For small motor to drive two ]_il'lil]ll‘”i:f"i when cells are illuminated., Harshaw s one
of a number of organizations conducting research on thin film solar cells which give promise
of reducing cost-per-watt an \1“L'i£:|l|-|1£"!’-“ att of solar cells and uﬂf."ri'llg ]JHS*j-Ihllll:}' aof pre-

shaping films to contours ot space vehicles.

When a laser radar s used to meas-
ure space vehicle altitude above the
surfuce of a planet for landing guidance,
its narrow  beamwidth  offers  another
advantage where planet terraim 1s moun-
tunous.  The narrow-beam  laser wall
measure  altitude over a small spot
rather than an average altitude over a
large arca as with relatively  broad-
heamed radar,

The laser also appears suitable tor
measuring vehicle velocity by means ot
doppler shift of the reflected beam en-
ergv. At a relative velocity of 2,900 ki
between a space vehicle and a planct.
the doppler shift from the transmitted
frequency will be one part i 100.000.
This is many times the bandwidth of
the returned signal wlich makes it ex-
tremelv easy to measure the doppler

_LONG-LOKﬁseIf-Iocking SCrews...

Use of Long-Lok Self-Locking Screws on this Sierra-
Schroeder Controls Model 74-01B Valve eliminated lock
wire, provided repeated re-use — simplified field service.
Long-Lok Self-Locking Screws are used on the housing

simplify assembly
and field service
on this

motor operated
shut-off

valve \

operation.

of this valve as well as on the gear train mounting where
an extremely restricted assembly area makes the use of
lock wire a time consuming and prohibitively expensive

Long-Lok Self-Locking Screws can speed and improve
your assembly operations — provide important savings
in time and labor —assure highest reliability.

Available in all head sizes and styles —have wide tem-
perature range—qualified to MIL-F 18240 specifications
— head marked for self-lock identification.

If you have a fastener problem, Long-Lok can help you.

WRITE FOR CATALOG LL-61
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Concrete loudspeaker horn is 47 feet x 30 feet —the largest in the world,

e — e
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Technology

Torturing aircraft structures with the world’'s largest

e

“gr'a.m ﬂ.pthE To predetermine in-flight
stresses on an aircraft as advanced as the Air Force's
Mach 3 B-70 Valkyrie, it was necessary to make sweeping
advances in the state-of-the-art of testing procedures.

One way the Los Angeles Division of North American
Aviation met this challenge was to build the largest. loud-
est acoustical test chamber in the world. Here, a mam-
moth 47 foot by 30 foot concrete loudspeaker horn can
blast aircraft structural specimens with up to 170 deci-
bels of noise. This is the equivalent of 54.000 five-tube
radios going full blast, yet ingenious soundproofing keeps
this noise to no more than a discreet whisper outside the
lab. The noise inside the lab is so great that the heat
zenerated could ignite fiber glass insulating material.

Specimens up to 6 feet by 25 feet can be tested in the
acoustical lab. It has the capacity for: progressive wave
as well as reverberant sound helds: grazing or normal
incidence specimen orientation: discrete frequency or
random noise at sound levels up to 170 dbs: thermal
environment testing from —100°F to 4 1200°F; fre-
quencies of 50 to 10.000 eycles per second. This is indeed
a remarkable facility for acoustical testing, fatigue test-
ing. and vibration testing.

This giant acoustical laboratory can not only carry out
testing on tomorrow’s Mach 3 aireraft, but can perform
tests on aerospace craft still ten years from reality. The
lab is only one of the many that the Los Angeles Division
has developed to conquer problems of space age flight.

Builders of the B-70 Valkvyrie

=l E : ANGCEEL ¢ BIRVYE
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New RCA Space Environment Facility Brings
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.« . Will pretest coming generations of U.S. space
vehicles and satellites at environmental extremes
assuring reliable long life operation and opti-
mum performance.

Included in the new environmental equipment and
facilities being built and installed at the RCA Astro-
Electronics Division at Princeton, N.J., are the following
advanced testing devices:

Vicuum-Thermal Chamber — measuring 28 feet in
diameter and 25 feet high to accommaodate the coming
generations of space vehicles and satellites and meet all
vacuum-thermal requirements,

Vibration System — provides 28,000 pounds peak force
for sinusoidal, and 28,000-pound rms force for random
motion testing.

Temperature-Humidity Chamber —so versatile it can

Out__el pace Down to Earth...

| —

e

create virtually any thermal-humidity condition desired.
Temperatures may be varied from —85° F to 250° F;
humidity from nil to maximum,

Rotary Accelerator —subjects subsystems of space
vehicles and satellites to forces as high as 2500 g Ibs.

The entire RCA Space Center, which contributed (o
the success of projects such as SCORE, TIROS |,
TIROS 11 and ECHO I, continues to be dedicated to the
conception, development and production of earth satel-
lites, space vehicles and ground support and information
handling equipment. For additional information about
RCA’s engineering talents and proved capabilities, con-
tact the Manager, Marketing, RCA Space Center, Box
800, Princeton, N, J, And, lor a complete description of
the new environmental facilities, wrie lfor your copy of
the brochure “RCA Space Environment Center.”

The Most Trusted Name in Electronics

RADIO CORPORATION OF AMERICA
LY

shift and therefore the vehiele's veloeity,
LEllis said.

For a doppler laser system, it is only
necessary to design the receiver maser
50 its resonant frequency can be tuned
to a frequency as much as one part m
100,000 away from the transmitter
maser frequency, Ellis sad. A vanety
of methods of altering the resonant fre-
quency appear feasible, he added. One
of the casiest might be to leave a small
space between the end of the active
medinm and one of the two mirrors,
which would be flled with an mert gas
whose pressure could b externally con-
trolled.

Velocity Altered

By changing the density of the gas,
the velocity of the light rays passing
through the gas is altered, which n
turn will change the frequency (wave-
length) of incoming transmitter laser
light to which the receiver will respond.
Bv varving the pressure of the gas
through a suitable range, the sensitive
frequency of the laser receiver could be
scanned through the expected range
of the doppler shift until stimulated
emission occurred. The dial controlling
the gas pressure could be ealibrated di-
rectly in terms of velocity.

For optical masers whose active ma-
terials cannot be stimulated by a fre-
quency differing by as much as one
part in 100,000, another approach
could be used, Ellis said. A small elec-
tromagnet could be placed near the
material to alter its resonant frequency,
using a principle known as the Zeeman
Iiftect.

A doppler laser system, capable of
measuring both the magnitude and di-
rection of a lunar space vehicle's velocity
relative to the moon at an altitude of
about 1,000 mi, above its surface, to
an accuracy of 0.1%, would require
an average beam power of only 40
milliwatts, assuming measurements were
made every eight seconds, according to
Ellis.

More frequent and/or more accurate
measurement  would  require  higher
beam ]JD“"L'TE.

A doppler laser svstem of this tvpe
should weigh about 10 1b. and occupy
about one cubie foot, Ellis estimated,

Laser-Radar Comparison

Ellis gave the following generalized
comparison between optical maser and
microwave doppler svstems, assuming
the microwave svstem uses the same
diameter antenna as the maser output
IMITTOL!

e [f the distant object is large enough
to fill the beam of both systems, as
when measuring velocities against the
surface of the moon or of a nearby
planet, then a detectable doppler signal
can be obtained for approximately the
same amount of transmitter beam
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power in both types of systems. How-
ever, the accuracy of velocity measure-
ment is vastly better for the laser system
whenever E’Ei"lit‘li;' velocity is not exactly
perpendicular to the reflecting surface,
as tor a lunar or planetary landing, be-
cause of the relatively large area viewed
by the radar beam which produces a
large spread of doppler shift frequen-
cI1es.

o If the distant object is very small
and its position is not precisely known
and cannot be detesmined except by
antomatic scanning of a large volume of
space and at a wide range of possible
doppler velocities, then the target ac-

quisition phase requires about the same
beam power for either type system—
assuming the same acquisition time.

e If the distant object is small, but it
can be located by optical or other
means to aid in traning the laser opti-
cal axis on the object, the power advan-
tage alwavs favors the laser, and its ad-
vantage increases directly  with  the
distance of the object. Even if a lunar
landing vehicle could carry a 60-ft-
diameter radar antenna, a laser doppler
svstem with only a two-foot mmrror
should provide velooity measurement
accuracy which is 2,000 times better,
Ellis concluded.

almost
invisibly . ..

The enlarged piston section at the
right has a fatigue erack. It is almost
invisible to the naked eve, even
though an etch treatment has been
used to make cracks easy to see. If
the inspector doesn’t spot this crack
at overhaul, it will grow and become
as dangerous as the one in the piston

at the lefr.

Airwork uses two separate methods

of piston crack determination; (1)

ATLANTA « CLEVELAND
« NEWARK « NEW YORK

CORPODRATI ORN
Millville, New Jersey

Rirwork ..

trouble grows in tired metal

etching treatment, followed with a
binocular microscope of the critical
areas, (2) Zvglo inspection. We have
some of the most extensive black light
inspection Facilities in the East.

You can't afford Jess than the best
available inspection of your engine
at teardown. That's one more reason
why an Airwork overhaul is good in-

surance of reliable performance.

BOSTON + WASHINGTON
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...keyto life

Witer means power . . . waler means raw materials . . .
witter means the life of the maritime nations. Still—=man
is irnorant of the mvsteries of the oceans . . . he is only
beginning to search the depths.

General Motors Defense Systems Division is vitally
'illti_'l'[_":"l-[[_"[] il'l H“ [ Tl I'III.'I'TI“'II.]E'IIJL I.:”I' l.':"nl.ill.lnljll'.. Ny
nuclear submarines and their careoes of ballistic missiles
constitute one of America’s most effective deterrents
arainst attack. Water—and the control of water—is vital
ta national defense.

Scientists and engineers in the laboratories of the
Defense Svstems Division are also hard at work
land, aero-space, astrophvsics, biological sciences,

oceanography, nucleonics, and basic research projects.
DSD is dedicated to serving the Defense Department
and other government agencies, in cooperation with
many different branches of industry and scientific groups,
in fields of fundamental research and engineering
through the coordination of knowledge, abilities, ideas
and hard waork.

General Motors is proud to contribute, through the

growing Defense Svstems Division, to the strength of

America and human progress. Top-level scientists and
engineers in all of these specialized fields will find rare
opportunities and challenging assicnments in this fast-
Frowing organization.

DEFENSE SYSTEMS DIVISION, GENERAL MOTORS CORPORATION, WARREN, MICHIGAN AMD SANTA BARBARA. CALIFORNIA

Lightweight, Compact Atomic Clock Built

By Barry Miller

Torrance, Calif.—Unusually  light-
weight, compact rubidium  frequency
standard, or atomic clock, which may
have wide uses where competitive de-
vices are too bulky or too expensive has
been developed and 1s being marketed
by Clauser l'echnology Corp. herc.

The rubidium standard 15 one of a
broad class of devices which utilize the
atomic resonance phenomena m a gus
to cnable it to provide an accurate and
stable output frequency or time stand-
LIEI'.]

Developed for laboratorv and held
use, the Clauser standard weighs 30 1b.,
occupics approximately 1 cu. ft. and
draws 40 watts during warmup, 20 watts
during normal oper: ation. The company
15 [:ﬂer“ it for S14,500 m single unit
orders, An airborne version of this ru-
bidium standard could be packaged into
less than 4 cu. ft., according to Dr. Mil-
ton U. Clauser, president “of the com-
pany.

lThe device 1s capable of providing
outputs to an accaracy of 5 parts in 107
(where accuracy is defined as the degree
to which the output frequency conforms
to an accepted standard). Stabilitv—a
measure of how well the deviee main-
tains 1ts charactenistics—is 2 parts in
10" (long-term) and better than 5 parts
m 10" hlmrl’ term), the company savs,
Short-term stability is caleulated on the
hasis of a series of readings taken at one-
second intervals and averaged over a
period of about 10 min.

Highly accurate frequency standards
]Jufmm kev functions in a vanety of
acrospace applications. These include
synchronization in communications sys-
tems, timing for satellite and space
probe trackmg stations, mn-house fre-
quency standards in scientihe labora-
tories, hrnmg in electronic countermeas-
ures, and timing and coordination for
navigation and f"l]iLl]I'ILL svstems.

While r;.'ﬁ'-..ulh:t]h stimilar to other ru-
bidium frequency standards in its gen-
cral mode of operation, the Claunser
device incorporates a number of engi-
neering modifications which reduce the
bulk and complexity of electronic air-
cuitry, contributing to the diminution
in size and weight “of the unit. In this
standard, as in sinilar ones, the output
frequency of a crvstal oscillator, selected
at some sub-multiple of the resonant
frequency of a rubidium gas, 15 multi-
plied and applied as excitation to a
microwave cavity in which the gas is
contained. Resonance is enhanced by
the optical radiation from a continu-
ously operated discharge lamp. The
amount of optical radiation absorbed in
the gas 15 a function of the relative ab-

AVIATION WEEK, July 24, 1941

COMPACT rubidinm frequency standard, developed by Clanser Technology Corp., occupies
approximately one cubic foot, weighs 30 1b. and is designed for laboratory and feld use.
Black cvlindrical package at right contains microwave cavity, rubidium gas cell, excitation

lamp, |J|mtm1::h:4:-tn1: and preamplifier,

o

TYPICAL circuit boards used in rubidium ﬁcqunncv ﬁl'anﬂﬂrd Circular boards are ::mp]ﬂ:.{'d
in cvlindrical optical-microwave unit containing cavity and gas cell.

sorption of microwave cnergy, hence

provides a measure of the departure of
the excitation frequency from the reso-
mance of the rubichum gas. An error
signal denved from the detection of the
transmitted optical radiation corrects
the crvstal oscillator.

The output of the controlled cryvstal
oscillator then has to be translated from
an irrational crvstal frequency (submul-
tiple of the rubidium’s 6,534.6826 mc.)
into usable frequencies. This requires a

svinthesizer whose complexity depends
on the cleverness of the designer’s
choice of factors by which to divide the
oscillator output and emerge with a ra-
tional frequency. An important objee-
tive in the synthesizer design 15 to
choose a combination of low factors
to simphfy the divisional circuitry and
to eliminate the need for oven control as
used in other rubidium standards.

In the Clauser device, the crvstal fre-
quency output (4981550 me.) is di
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vided in four "1{11I]':I'1L steps—a division by
6. by S, by 3 and 3 again to provide a

total division hwv a factor of 270, The
resulting frequency is mixed with the
crvstal oscillator output. the undesired
diffcrenee frequency is filtered out, and
the sum frequency is then an even 5
me.. one of several standard frequency

outputs provided by the device.

Other Steps

Several other engincering steps were
taken to simplifv and compactly pack-
age the deviee, In addition, the company
savs 1t has analvzed and determined the
reasoms for Jamp aging and blackening
which frequently oceurs in these de-
vices if the Tamp is not properly excited.
It savs its desizn corrects for this diffi-
culty.

The rubidinm frequency standard is
the first product of Clauser Te ::*]m{‘.n]ngt
a firm organized late Tast vear (AW Oct.
%, I‘?'ﬁlffI éx 34) by Clauser. formerly
vice president and director of the
physical rescarch laboratory of Space
Technology Laboratories. Dr. Donald
J. Farmer, a senior scientist at Clauser.
15 responsible for the frequenev stand-
ard development.

Acceleration Foreseen
In Avionic Shakeouts

New York—Mlortality rate of small
clectronic companies will probably in-
crease n the next several vears as the
industry’s growth rate decreases, Henrv
W. Tlarding, president of Laboratory
For Electronics, told the New York
socicty of Ect'uritjr Analvsts here re-
cently,

Predicting a drop to abont 9% per
vear by 1965, Harding said: “At this
lower growth mate, the industrv is go-
ing to find it increasingly difficult to
absorh and justifv the extremelv high
cost of research and [la.'.'l.-:,1n|1|';|f_nf and
engineering of prototvpes.”  Adding to
this the cffects of shifts in the m"II'I:-l:'t":
]'Ill]lf"lf"t - industrial - comsmmncr Pfﬂl]ﬂf
tions, he said, will result in the squecze-
out of small companics. The LI'E
president said that the survivors, and
consequent  recipients of the bulk of
prime Defense Department  electronic
svstems contracts, will be “a continu-
allv more seleet group of large irms able
to integrate widelv diverse technolo-
gies."”

Harding smid that the industry can-
not expect the clectronics portion of
DODY's budgets to expand in the 1960s
as it did during the 1950s. Repeating
a caution now frequently voiced bv
other industry  spokesmen, Harding
pointed out that small unit procurc-
ment of modern systems, no matter
how costly the individual price tag,
necessarily results in small total dollar
volume.

78

'Ert FILTER CENTER lT

> Amateur Comsat by Year's End—CGov-
emment sources think  prospects  for
launching an amateur radio communica-
tions satellite by the end of the vear are
still good. State Department 15 studving
the foreign policy implications of the
proposcd  radio  amatenrs’  satellite,
known as Project Oscar (AW I'eh. 13,
p. 77). which might be orbited piggy-
back with a gov emment space shot.
One reason for the delay in approving
the plan is that the projected amateur
radio comsat 15 neither a government
nor g commercial venture and hence
falls outside existing rules,

B lmproved Jamming Teclmique Re-
ported—Recent  psvchophvsical  expen-
ments show that proper chowee of jam-
ming signal can make use of power in
the specch signal it secks to disrupt and
achieve more cffective jamming, Dr.
Donald W, Tufts of ITarvard Univer-
sitv. reported at recent Military Elee-
tromics Convention  in - Washington,
The experiments also showed that {ﬁt.'c
tiveness of an intermittent jammer 15
mereased if a hagh iterruption rate 15
used, Dr. Tufts said.

> Military  vs. Contract MVaintenance
—Air  Forcesponsored  studv by the
Mitre Corp. at an Air Defense Come-
mand SACGE direction center to com-
parc cffectiveness of military  mamte-
nance with private contractor personnel
indicates that enlisted personnel are
practically as effective as their hired
civilian counterparts.

During first seven months of the
vear-long study, the SAGE AN '1'50)-7
computer was maintained by Inter-
national Business Machines Corp. per-
sonnel, after which ADC military per-
sonnel took over and maintained the
facilitv. Under GI mamtenance, down
time increased somewhat from 0.12%
to 0.19% of total time, and mean tlmt
to failure dropped from 32 to 28 hours,
but mean time to repair failures im-
proved from 1.5 hours to 1.1 hours.
[nvestigation report was made by T1 WL
Adams and A, S. Morton of Mitre al
Military Electronies Convention.

> New Ferret Receiver  Techmigue—
A new technigque for design of ECM
ferrct reccivers, which permits continu-
ons monitoring of a broad frequency
range and simultancously reads out the
frequency of intercepted ‘-Ig'l'h'l]‘- with an
accuracy of approximately 5%, was de-
seribed by Dr. John L. Gr:gnh} of Ap-
plied Technology, Inc. at recent Mili-
tary IS lcetronics Convention.  The
tangmtml sensitivity of such a receiver
would be nppm*.un.ﬂ:.h —70  dbm.
while covering the entire frequency
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NIMBUS

ER SChviiE ﬂ-ﬂﬂ-:l

Nimbus is the second step in NASA's
research and development program to
study weather te::hnulu%{ Differing from
its predecessor, Tiros, Nimbus will view
the Earth at all times.

Ilrhit—We:%hlng approximately 650 lbs.,
Nimbus will circle the earth every 108
minutes in a 600 mile-high polar orbit.

Equipment—As many as 6 TV cameras,
plus infrared mﬂasun devices, tape re-
corders, telemetry an cummand instru-
ments will be contained in the satellite.

Data Acquisition—Cloud pictures and other
information will be played back on com-
mand to U.S. meteorologists at Fairbanks,

Alaska. Foreign scientists, also, will be
invited to participate in the program.

Control and Stabilization—A specially built
system will keep TV cameras always ori-
ented toward the earth and permit cameras
to view particular sectors of the global
cloud pattern.

General Electric’'s Missile and Space
Vehicle Department will provide systems
integration for Nimbus, and will develo
the cuntmi and stabilization system. MSV
is a department of the G.E. Defense Elec-
tronics Division. 16003

 ELECTRIC
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MISSILE AND SPACE VEHICLE DEPARTMENT,

NIMBUS will be America's next-generation weather satellite in space.
Continually viewing the globe with TV cameras and other sensors,
Nimbus will help man forecast the weather and learn more about its
causes. General Electric’'s Missile and Space Vehicle Department is
constructing the space craft and providing systems integration for the
system designed by the National Aeronautics and Space Administration.

GENERAL @B ELECTRIC

PHILADELPHIA, PA.




News in Optical-Electronics

Honeywell’s IR Horizon Scanner

IR Datectors Typical Honevywell IR detector and preamplifier
combination. This PEM (photo-électra-magnetic) cell oper
ates ot ambient conditions, non-cooled, and has a specorl
Il_'"T-!_II,Il]'-i-L' I'.flill'l] .I-I:-.I TR RS I1|,'llll,"|. 'k".'l'.‘]! -|.|.";l.| i'fl"l.ll.:'n.‘._'..'l LL.'I'I-: a
detectors tor milieary and space applications

a0

Communications Honey-
well's MAXSECOM®™ (Maxi-
mum Security Communica-
tions) transmits voice or coded
intelligence via modulated in-
frared energy. Line-of-sight
[rANSMISSion gives Security not
obrainable in radio hink. Solid
state elececronics and semicon-
ductor modulator unigue to
L"'u]."l.:":_'_':-l-{_.{._]'."ﬂ r'rll'lu'llll..' [or
compact, rugged, portuble
transceiver design.  *Trademars
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Radiometers
Honeywell has pro-
duced infrared radia-
CiON Measuring in-
struments (typical
shown) ftor a wide
range of applications
thru the specrral
band from 0.7 to 40
microns,

“Sees” from 100 to 60,000 miles

Intensive research and development

on the use of infrared for space exploration
instruments gets special emphasis

at Honeywell's Los Angeles

Optical-Electronics facility.

Attitude sensing for sarellites and planet exploration payloads
to within 0.1° accuracy is possible with the unique design of
the Honeywell LGG1A Wide-Angle Horizon Scanner. Models
of this infrared scanner meet a wide range of demands for atti-
tude accuracy, life expectancy and range measurement. A
scanner with no moving parts, using a semiconductor radiation
chopper, 1s being designed for high reliability and long opera-
tional life. Further variation of the basic design provides for
operation over the extreme altitude varniations required in ec-

centric orbit missions.

Other infrared programs at Honeywell include the develop-
ment and production of infrared detectors, surveillance and
reconnaissance systems, cCommunications systems, scanners and
trackers, in-flight automaric refueling couplers and IR instru-

mentation devices and systems.

For turther information on new developments in Optical-
Electronics, call your nearest Honeywell representative, or
write: Honeywell Aero Division, 1915 Armacost Ave., Los
Angeles 25, Calitornia. Sales and service offices in ail principal

-.F- ! ll ||‘.
cHes of (Hhe U r.".i'.llil'qu.

Honeywell
“Wikitary Produets- Choup
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WHAT'S S0 HOT ABOUT THIS 3 LB. THRUST?

[t 1s a plasma jet, formed at more than 18,000° F., and
accelerated in a magnetic field to triple its specific
impulse, It 15 being developed in Northrop's Space
Propulsion Laboratory as a propulsion system for
maneuverable satelloid vehicles and spaceships. Its
measured 3-pound thrust and high efficiency make
1t a leading candidate for the first true space drive.

In space, where gravity and friction are forgotten
and acceleration time 1s relatively long, low-thrust.
high-impulse engines like this offer a much more

o

L .

tvpes of propulsion. By looking at this theoretical
problem from a solid, engineering point of view,
MNorthrop bids fair to revolutionize space propulsion.

Northrop's approach to magnetogasdynamics 1s
reflected 1n almost every phase of space technologyv.
Wherever men, machines and space are coming
together, Northrop

techniques and ex- No RAI n

nerience are =
perience are help T

ing to tind solid,

practical answers.

ange of two to four gigicveles, Grnigshy
sad.  Recewver output could be  dis-
plaved on a cathode rav tube with an-
gular displacement of the CRT beam
with respect to the polar axes repre-
senting the frequency and its radial dis-
placement representing the amphitude
of the intercepted signal. A complete
receiver of the new tvpe 1s expected to
weigh 30 1h, and occupy about one
cubie foot, Gngsby smd.

> New Malleable Superconductor De-
veloped — New superconductor ma-
h:_'l'iii‘ "|.1|.'|:1‘:i"':li_" [_“'l'l'.l'[,]"'.'l.'fl'rl;f.'l;l ﬂ”.'l]". 15 1.']'|i|.|'
leable and strong enough to be tabn-
cated mto wire, bars and  stnps
without loss of its "ull]'.ll_'['L'H]li,].llf.'lillL-:
properties, has  been  developed by
Vtomies Intemational, a2 division of
North Amernican Aviation, under spon
sorship of the Atomic Energy Com-
mission. New matenal consists of three
parts niobium to one part zirconium.
Company savs that wire made of new
maternial has conducted 100,000 am-
peres per square centimeter m oa 30.0010)
’:_'I.H]"'."'- :l_H.,'lll'.I af |]{I'|l]'i.l !IL']HIiIi tl._"ll'li]'i.i.!
tures and 15 expected o reman super-
.-nluin{'ﬁng 1 &ven |||§__;|!|:;1 ficlds,

Polaris Antenna

Retractable whip-tvpe high-frequency radio
antenna for Polans submarines, developed
by Hoftman FElectronics Corp.. uses new
method of tuning to cover spectrum  be-
tween 2 and 32 me., as shown in model
above. Loading coil, in the form of helix,
forms part of antenna so that any energy
emitted by helix is added to that from the
rest of the antenna, Motor-driven contact
can touch helix at any point, changing ef-
tective electrical length of antenna syvstem
for broad-band operation. Radio operator’s
control permits antenma and the helix to
be raised or lowered as required. Entire
antenng can be withdrawn into submarine
within 40 sec., Hoffman says. Antenna man
also hind use in Titan 11 missile sites.
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LLERY PROPELLANT BRIEFS

y

4

Let’s talk
iImpulse in
space

Exotic chemical propellants will often find their most useful applications in
upper stages, for course or orbit correction and lunar landing or take-off.
Isp values compared at Pg=0.2 psia have a different relationship than when
compared at Pg=14.7 psia. Such an approximation of “space™ conditions
gives a much truer picture of the relative performance of propellant systems.
We present (from Callery’s new booklet — Propellant Performance Data®)
a few excerpts to illustrate the point. As the U, 5. standardizes on LOX-RP,
LOX-LH., and solids, there is still considerable merit in storable liguid
systems for specialized jobs in space.

PROPELLANT SYSTEM SPECIFIC IMPULSE

Sea Level Space

1000—14.7 1000—0.2
Hz-0, 391 470 |
BsHe-0F; 367 466 |
BsHo-F; ! 360 460 |
N;Hs~Fa 363 436
! BsHo-05 327 421 |
| BsHy—MNF3 376 412 |
| BsHe—H. 0, 316 405
BsHg-N204 306 391
BsHg-Cl0OsF 406 190
RP-0, 300 379
BsHgs-CIF, | 290 368
MaH4—MaUy 291 354
CH,~-NO,CIO; 278 349

Availlable upon letterhead request from:

Callery Chemical Company, Defense Products Department

Headquarters: Callery, Pennsylvania. Telephone Evans City (Pa.) 3510
West Coast: 15537 Lanark Street, Van Nuys, California, Telephane STate 1-5761
washington, D.C.: 709 DuPont Circle Building, Telephone ADams 4-4200
Dayton, Ohio, Suite 12, 2600 Far Hills Avenue, Telephone AXminister B-1242
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Second BMEWS Site
Soon to Be Operating

Sccond USAT Ballistic Missile Farly Warning Svstem site at
Clear, Alaska (above) will be operational late this summer to
join with the site at Thule, Greenland, operational sinee Octo-
ber, 1960, in providing radar coverage of the northern poln
regioms. A third site s nearing completion at Flvingdales
Moor in Yorkshire, Fnglind, Developed, prodoced and i
stalled by General Electric’s Heavy Militury  Electronies De-
partment, components include three steel antenma reflectors

165 ft. x 400 . weighing 900 tons: 220 cabinets of electronic

cquipment (lett) and 1500-ft. long tunnels commecting the
scanner buildings (helow ), The joint surveillanee provided by
the Thule and Clear installations will cover an arca of about
3.000 mi., protecting the northern polar routes that would be
traveled by the bulk of any attacking ICBM force.

FLAP AND AILERON SHROUD

ANTI-I1CING

\

INMER PLANE LEADING EDGE

I"’:Ir--ll'-l'I-H:II'IIE
OUTER PLARE LEADING EDGE

GENERAL arrangement of an integrated anti-icing and boundary layer control system is shown as conceived by Blackburn Aircraft.

Combined Anti-Icing, BLC System Tested

Bv Herbert |. Coleman

London—High degree of efficiency is
claimed by Blackburn Aircraft, Ltd., for
an anti-icing system which can also be
used for boundary laver control for high
lift.

New svstem relies on heahing the sur-
face to be protected by illn::-mng a thin
shect of hot air at sonic speeds from a
slit on leading edges of primary surfaces.
Slits arc located between 15 and 5%
of the chord back from the leading
cdge.

Maximum  amount of bleed air
needed for the system is about 54%
of the total flow through the e ‘l”it'ILS
This hgure compares ul’tll about '|-’I
for the boundary Javer control !-ﬂ_nati.:m
now on the Blackburn NA.39 naval
strike fighter.

Technical observers speculate the new
svstem will be mstalled on the Mark 2
version of the NA.39 Buccaneer (AW
May 29, p. 29).
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Describing the system at an anti-
icing symposium sponsored here by D.
Napier & Son, Ltd., Blackburn engi-
neers A, G, Smith and C. Jones noted
that the “supply pressure is such that
the slit 15 aerodynamically choked and
the air issues initiallv as a sonic flat jet
which remains attached to the surface
for a large part of the chord length.”

Air Source

Air 15 obtained from a bleed-off pOsi-
tion on the compressor of a turbine
engine and pressure should be such as
to make possible a choked slit. Smith
and Jones contended that this greatly
cases problems of distribution of mass
flow and raises the downstream distance
of efhcient heating, as well as boundary
layer control. Pressure automatically sup-
]:hm the high temperature and can be
limited by ducts and valves.

Principle of blowing air for external
de-icing goes back to 1946 but with sub-
sonic Iﬁm and use of a heat exchanger.

The Blackburn system depends on avail-
ability of hot compressed air in sufh-
cient quantities.

One problem in combining the svs-
tems—anti-icing and boundary layer—
has been aerodvnamic requirements for
thin wings with less span and sweep-
back. At Blackburn, boundary layer con-
trol has been accomplished by blowing
air externally, through slits which are
046-in. wide, over the leading cdges
of full span flaps. Sheet of air issucs
from the slit at supersonic speeds and
remains attached to the surtace down
to the trailing edge. On the airfoil
section, further slit blowing 1s provided
as near the leading edge as possible to
postpone  boundary l;nLr HLI_‘.I-LII-.ET:II.]I'I
there; leading edge shit 15 .025-n. wide
and uses the same air supply as the
trailing edge. Aur from the leading edge
also provides heat for anti-icing of sufh-
cient quantity for most conditions of
flight.

In addition, Blackburn has tested pos-
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NEW LITTON INJECTRON™ HOLDS OFF 150 KV, SWITCHES 20 AMPS

CONTROL ELECTRODE CHARACTERISTICS — L-3408

COMBTANT CURRENT CHARACTERIGTICS — L-2408
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*An advanced concept by Litton for high power beam switching with high efficiency and fast rise time. Requires only low control
voltages. Collector current is largely independent of collector voltage, resulting in pentode-like current characteristics. Ideal for float-
ing deck modulators for switching modulating anode klystrons. L-3408 is in field operation now. Other models for cathode switching
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HEIGHT 20 IN, — WEIGHT 45 LBS,
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to 750 amps, 350 KV coming soon. Contact us at San Carlos, California, for more information.
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ANTI-ICING AIR is supplied to the leading edge and ont throngh the leading edge slit.

sibilities of anti-icing the lower surface
of the wing by providing still another
it, this one 005%-m. wide. Simlar
provisions have been made on tailplane
sections.

Blackburn ran tests on the svstem
the Napier anti-icing tunnel at Arting-
ton and on Napier's Avro Lincoln anti-
icing flving testbed. Omne scries of tests
was on ¢fteet of madence with sweep-
hack., using half a tallplane scechion
mounted vertically on top of the Lin-
coln's fusclage. Tailplane has a 0.007-m,
wide blowing slit at 4% of the chord:
slit could be vaned spanwise by blank-

ing strips.  Planform had a 30-deg.
sweepback, a 75-m. span and 62-n.

mean chord.

About 15 hr. of testing was done in

controlled conditions at ambient tem-
perature of —30C and wath anti-icing
temperatures up to 2200 and pressures
up to 20 psi. Heat mputs vaned
from 5,000 to 20,000 Btu./hr. ft. span.
I'light tests were mnh at 155 kt. with
{]r|.||J]|:;l sizes of 27 microns and .48
aIms; me.
) After evaluation, Blackburmm  con-
cluded that “generally, the efficiency s
as good 1f not better than the conven-
h-:nm.l hot gas svstems. lce formation
was always nL][ back of the ]L-_thif" celge
and never i front of the sht.”

F'ormations, according to the ongi-
neers, usually were between 7% and
119 aft of the leading edge on the
upper surface and 7% and 17% on the
lower surface. No ice formed for angles
of mcidence between —1 and +1 deg,

Blackburn claims that anti-icing at
higher design speeds would be better
than testbed results because of nise of
surface  temperature due to dynamic
heating, which was not simulated on
the Lincoln,

IFor boundary laver control, integrated
with the ant- LI’.I]'IE svstem, air s led
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oft from the end of cach engime com-
pressor through a bleed Lr_LllILn around
the entire perimeter of the engine
casing. Air then is fed through o
ducts in parallel, one of which can be
closed, to a common duct bebwecn
the two engines which serves as the
source for all air bleed supply,

Pressure incdicators htted at the wing
and tailplane tips ginve a ground -
cation that the svstem 1s functioning.
In fight, the svstem 1s activated mana-
allv after ice conditions are shown In
an icing detector.

Because pressures and  temperatures
are high for boundarv laver control-
on the order of 160 psia, at 2250
I']IIL' !JF[,'H".LITL"'-. H1ES |L'l'.||'|['l:,'{! j'."'r:l'-' |1.|"'|I:il.
for anti-icing. However, temperatures
reniin about the same and to cope
with this, ducts are made of welded
sumonie steel sheet and have operated
satisfactorilv. Weight l:u.,1||11t Flu the
system 1s LHHI]JEHTL'-L]'I. shight, 0.2% of
the gross weight,

lrn]Jnrhmr advantage, Smith  and
Jones pointed out, is that the svstem
el I]I._ 11";‘.{' I;!'I_'I.'I't'l'!"-'r .,";:r.fliF'l_'I.Hf.]. L'II‘- IHI. LIS
before takeoff to clear anv ice formed
on the ramp. |

Smith and Jones also noted  that
there 1s a gqueshon as to whether there
15 a serious icng hazard when fiving
long distances at low level, a regime
for which the NA.39 15 designed. at
f.jgh stuthsonic wi‘:u'n]w. Thev said there
15 little evidence to work from on this
aspect, but “anti-icing is avatlable if
e fonms,”

In another discussion, 1. C. Tanner,
of T.K.S. (Aircraft De-lcing) Lid.,
claimed that fuid de-icing now provides
a simple and efhicient means of de-icing
and main interest in this method ap
pears to lie with air cargo freighters,
STOL and executive aircraft.

In the STOL held. Tanner said that

QUICKEST, EASIEST WAY TO
MEET CRITICAL TEMPEEATUHE
CONTROL SPECIFICATIONS.

kleON

THERMOSTAT
PACKAGE!

ACTUAL SIZE
M1 Precision Thermostat
Conforms with MIL-E-5272C
and MIL-T-5574A

KRLIXON thermostat packages, cus-
tom-designed for your particular appli-
cations, save precious time on “hurry-
up” projects — leave you free 1o
“button up™ the overall design problem.
Typical of the many KLIXON custom-
designed thermostat packages is this
specially developed elbow-type fitting.
With two built-in KLIXON M1 preci-
ston, snap-acting thermostats, this unit
accurately senses temperature changes
of glycol in the cooling system of i high
powered magnetron located in the
radar anténna head of a missile nose
cone,

This is just one of the many KLIXON
thermostat packages now in use with
similar vital electronic-avionic compo-
nents . . . where reliability is prime
requasite,

If you have a thermostat design prob-
lem, send us vour specifications. Qur
special packaging team will design. test
and deliver to meet vour schedule. For
complete specifications and mounting
options, send for bulletin PRET-I
today.

METALS & CONTROLS INC.
2807 Forest St., Attleboro, Mass.

A Corporate Division of
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On September 25, AVIATION WEEK and Space
Technology will publish one of the most important
issues in its history ... “FORGING MILITARY
SPACEPOWER"” — USAF SYSTEMS COM-
MAND ISSUE. For the first time, the complete
story of the newly activated USAF Systems Com-
mand will be presented to the aerospace industry
throughout the world,

The new Syvstems Command will serve as a single
agency to control R&D and procurement of all air-
craft, missile, avionic and space syvstems for the
USAF from the idea stage through the time theyv
are in the field ready for use, This concept of a
single ageney for both svstems R&D and svstems
procurement will have penetrating impact on all
aerospace industry companies selling hardware ox

research services to the Air Force,

The Systems Command will control approximately
$15 billion in contracts and annually will award
$7-8 billion in new contracts making it the most
important single source of aerospace industry busi-
ness. Further evidence of the impact on industry
are policy and procedure changes which can be
expected in many areas such as techniecal approach,
contract competition, proposals, cost estimating,
management structure and subecontracting,
These are just a few of the important details to
be covered in the Systems Command Issue, which
will constitute a new handbook in doing business
with the Air Force, Teams of AVIATION WEEK
editors are now visiting the various bases of the
Command for full, complete reports. Detailed edi-

- i
-

USAF SYSTEMS
,OMMAND ISSUE

-

torial coverage will be given to procurement, or-
ganization, plans and programs, policies, proce-
dures and future technical activities.

AVIATION WEEK is privileged to present this
edition to the industry covering our newest and
vitally important Command, Prime contractors,
subcontractors, suppliers and firms doing R&D
work for the Air Foree will be extremely interested
in this new issue which will lay the groundwork
for future contacts with the Command. It will su-
persede all previous editions on USAF research,
development and procurement policies.

Your company is urged to participate by advertis-
ing its capabilities and facilities for the further-
ance of the defense effort. Write, wire or call collect
for space reservations.

[

"FORGING. MILITARY SPACEPOWER”

Aviation Week

.....
¢¢¢¢
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and Space Technology

A MCGRAW-HILL PUBLICATION

330 West 42nd Street, New York 36, M. Y.
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HAWKER SIDDELEY AUIATIGN 32 Duke Street, St.James's, London, 5.W.1.

when movable slats are used, fluid dis-
tributors can easily be htted, linked by
a flexible hose to the fluid supplv tank.
Executive operators prefer the sim-
plicity and many freighters, which use
piston powerplants, cannot obtain
enough hot air from this source. Com-
pany also is studying the application of
liquid de-icers to higher speed aircraft
and in helicopters, but Tanner stressed
that there are many problems to be
solved hefore anv rotor de-icing system
can be considered fully developed.

He remarked that the electric eyclic
svstem has been more fullv explored
than any other, but added that he
doubted it could match the fluid system
for lightness. T.K.S. has had a heli-
copter de-icing test rig in operation
since 1955, as a companv-funded pro-
gram, and has run considerable flight
tests using a Scottish Awviation Twin
Pioneer and de Havilland Dove.

Electrical de-icing of  helicopter
hlades has been a major project of
Napier's. The companv recently de-
signed and developed this svstem with
Westland Aircraft for the Westland
Wessex., Test program was conducted
at Ottawa, Canada, last winter at the
icing simulator facility operated by the
Canadian Research Council,

R. D. Crick, of Napier, said that
main rotor blade ice has only a negh-
zible effect on the lift coefhicient at
normal angles of incidence and while
main effect is on airfoil drag, lift can be
maintained bv a steadv increase in
power.

However, due to blade Hexing, vibra-
tion and high centrifugal forces, the ice
does not alwavs stay on the blades and
self-shedding keeps the helicopter air-
borne. But, Crick warned, self-shed-
ding can cause damage to the tail rotor
from flving chunks of ice, and also if
self-shedding is not svmmetric, out-of
balance vibrations can be set up.

Napier's svstem Is designed to shed
ice in small enough pieces so as not to
cause structural damage, and to shed it
svmmetrically.

For the Wessex helicopter, Napier
developed heater mats, which are basi-
callv standard Spravmat heater ele-
ments, designed for chordwise shed-
ding. On each blade there are six heater
clements running spanwise from one-
third rotor radius to the blade tip. Ele-
ments are joined at the tip and have a
single common copper return busbar.

Tail rotor mats have a single clement
on cach blade, covering the full span
with only a small wraparound area
chordwise, symmetrically placed about
the leading edge.

Crick said fatigue tests with speci-
men mats attached to blades have
shown that the mats do not detract
from fatigue life of light alloy spars and
that the spar fails before any sign of
heat mat failure.
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System has an advantage in that mats
are prefabricated to be installed on the
blades bv the manufacturer so blades
do not have to be shipped to a special
factorv., Main rotor mats are protected
at the leading edge over the outboard
section by a micro-grain  nickel foil
against ¢rosion and stone damage. Tests
of this foil were made at speeds up to
600 mph. bv Napier and the Roval Air-

craft Establishment, I?amhﬂruugh.

PRODUCTION BRIEFING

General Electric Ordnance Depart-
ment has a 5136,000 National Aero-
nantics and Space Administration con-
tract for continued development of the
Project Spin crvogenic gvroscope, de-
signed to operate at a temperature of
absolute zero, Project has been funded
by the Armv and Navy for the past two
vears.

Virginia-Carolina Construction Co.
will build a Scout launch wvehicle as-
sembly shop at Wallops Island, Va,,
under a $393,135 National Aeronautics
and Space Administration contract.

Martin  Orlando  Division has  re-
ceived a $2.25-million Air Force con-
tract to begin production of the nuclear
warhead Bullpup B air-to-ground mis-
sile.

ARQO, Inc., has a 525.9-million Aur
Force contract tor management, opera-
tion and maintenance at USAF's Ar-
nold Engineering Development Center,

Radio Corp. of America has a 5496,-
800 cost plus fixed-fee contract to
continue production of Tiros weather
satellites for NASA and to provide pre-
launch, launch and engineenng support
for Tiros operations.

Massachusetts Institute of Technol-
ogy has won a 5400,000 NASA con-
tract for research, development and
laboratorv studv of the Apollo guid-
ance svstem. Eventual cost of the con-
tract is expected to be 51.1 million.

West Germany will build ground
stations enabling it to participate in
National Acronautics and Space Ad-
ministration’s Project Relay and Re-
bound communication satellite tests.
NASA-German agrcement is similar to
carlier ones with Great Britain and
France.

Remanco, Inc., Santa Monmica, has
developed a radar testing system, R'T'S-
103, for checking all modes, such as air-
to-air, air-to-ground, and terrain avoid-
ance for Republic Aviation Corp., for
installation in the latter’s F-105 fighter-
bomber.

PROBLEMATICAL RECREATIONS 76

A bunch of the chaps from Bristol dropped into a nearby pub,
There were four parties: 25 physicists, 20 engineers, 18 produc-
tivity managers, and 12 comptrollers. Altogether they spent 6
pounds sterling, 13 shillings.* It was found that 5 physicists spent
| as much as 4 engineers; that 12 engineers spent as much as 9
productivity managers; and that 6 productivity managers spent
as much as 8 comptrollers. How much did each of the four

| parties spend?

~Contributed

Recent tests, capped by a successful rocket sled run, have proven
the capability of the Litton inertial navigation system to function
| in missile environments. The 30-pound P-200 stable platform,
| heart of the system, retained its alignment during the test, Peak

43 7/11 min. past two a.m.

sustained acceleration was in excess of 10 g's. If you're in the
missile guidance market, look into Litton Systems.

ANSWER TO LAST WEEK'S PROBLEM: The time must have been

“Current rate of exchange: 1 Pound Sterling = 20 Shillings = §2.80.

LITTON INDUSTRIES, INC.
Beverly Hills, California

71
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Work better, live

better in the uncongested

Pacific Northwest

Career openings for
Tool, Production, Packaging
Engineers

Boeing, the world leader in the field of jet transportation,
15 at work on advanced jet transportation systems of

the future. These long-range programs offer tool,
production and packaging engineers outstanding
opportunities to move ahead in their special fields.

TOOL ENGINEERS .-\:Aﬁi;_.tnlltt*nl:‘- invalve creative |ujr'nut
and design of gauges, Jigs, handling equipment, spar mill
and machine hxtures, and special tools lor [erll_n_!unn
of military and commercial jet aireraft. Requirements: a
BS degree in engineering, preferably mechanical or civil.
prf'rif'rlt:t? in aireraft tool engineering desirable.

PRODUCTION ENGINEERS Duties include establishing a

production breakdown by parts, subassemblies, major
assemblies, installations, ete., in accordance with an over-
all manufacturing plan, as well as establishing the
sequence of the manufacturing process, and the routing
and storage ol materials, parts and assemblies throughout
the process. Previous aireraft experience in tool and
production planning is desirable.

PACKAGING ENGINEERS Applicants must be graduate

engineers, or possess the training and experience needed
to develop packaging to protect electronic equipment,

and missile and aircralt components, from shoek, vibration
and environmental conditions. Assignments may include
lahoratory testing and evaluation of packaging materials,
methods, techniques and shipping containers for
protection of fragile and intricate items, as well as
research into susceptibility of items to damage from
exposure to shock, vibration and moisture,

Salaries—competitively commensurate with experience-
range from S7.000 to S12,000. Training assignments are
available on a selective basis to holders of an engineering
degree, Boeing pays liberal travel and moving

allowances. LS, citizenship is not a requisite.

Al Boeing yvou'll enjoy the advantages of living in the
uncongested Pacific Northwest, famous for mild vear-
rounid climate. unexeelled recreational lacilities, modern
housing and fine schools,

BLOEING

TRANSFORT DIVISION

Mr. fean Phillips, Tranaport Division, The Boeing Company, P, (), Box
707 - 8BY A, Renton, Wash, Al gqualifed applicants will reeeive eonsidern—
tina for employment without regard to race, creed, color or gational origin.

Pl & A

ADDRESS
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Northrop N-156, equipped with oversize, under-inflated tires, is run up for takeoff from semi-prepared sod runway at Culver City, Calif,

Northrop N-156 Operates From Hard Sod Runway

Sod runway tests are performed with the N-156 to prepare for evaluation under similar conditions next month by Army and USAF ofhcials
in interim tactical fighter competition. Tires, inflated to 115 psi.. made an imprint which varied between 0.2 in. and 0.5 in. Takeoff roll
was 2,400 ft. at 12,000 Ib. gross weight. Slight modification of the landing gear forks was required to accommodate the 22 x 7.7 in. tires
originally designed for the Convair B-58. Test airpline was equipped with non-production engines. Standard engines, Northrop officials
said, should shorten takeoff roll. Hard surface runway takeoff roll was increased about 5% by the tires.
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Left: Test-firing of large, flight-weight solid
propellant rockets at UTC Development Cen-
ter is important phase of multi-million pound
thrust booster development program.

SOME OF THE AREAS IN WHICH
MAJOR PROGRAMS CURRENTLY ARE
BEING CARRIED FORWARD AT UTC

Chemistry and molecular physics of high polymer
systems and fundamental mechanical properties
of heterogeneous systems.

Theoretical propellant performance predictions
and experimental determination of ballistic per-
formance parameters of propellants.

Development of high temperature materials: re-
fractory oxides, carbides, and nitrides; also rein-
forced plastics, metal plastics and impregnated
ceramics.

Capability backed by four decades of propufsion experience

> UNITED TECHNOLOGY CORPORATION

P. 0. Box 358, Sunnyvale, California

A subsidiary of United Aircrafl Corporation

= e

St o Optimization of solid propellant processing tech-
niques and development of process methods for
new propellants and motors.

|S there a fUture for YDU With UTC?I Study of combustion of solid fuel and liquid oxi-

dizer; establishing principles of injector design
and grain configuration.

Are you an engineer or scientist with a record of achievement?
Would , lvi bl & ; sy Investigation of design criteria for metallic and
ouid you €njoy applying your taients to major Programs In &= nonmetallic rocket cases, nozzles and component

vanced propulsion—large segmented solid propellant rocket engines,  hardware.
hybrid rocket engines and storable high energy liquid propellant ¢ oo o6 poo 4onctor thermodynamics and

e ; ;
ENgines: aerodynamics of rocket motors; stress analysis

Would you find it stimulating to work directly with recognized pro- of structural design.

fessional leaders at a modern multi-million-dollar complex, where  Positions currently available in these and other
you could avail yourself of the very latest techniques, methods, ideas %@

and equipment? Process engineer
Design engineer
Structures analyst

Reliability engineer

Would vou appreciate living in the San Francisco Bay area, which
features “West Coast living” at its finest? Plus the possibility of
financial gain if you can give evidence of real creativity and initiative? Polymer chemist

This is what the future holds at UTC. If you are interested, we invite Plastics chemist

you to contact C. F. Gieseler, Dept. 100-A,  United Technology  ay qualified applicants will receive considera-
Corporation, Box 358, Sunnyvale, California. All replies treated in  tion for employment without regard to race,
strictest confidence. color, creed or national origin.
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Tri-Axial Airline Seat Limits Acceleration

By David H. Hoffman

Washington—Ncw  airline transport
scat that responds like a shock absorbes
to ground impacts has been designed
to protect passengers from injurv or
death in survivable accidents.

Conceived by Profs. 11. R. Lissner
and L. M. Patrick of Wavne State
Umversitvy. m Detroit, the “tr-axial
acceleration  seat”  uses  controlled
movement to dampen the peak g
forces imposed on a passenger during
sudden stops. The rearward facing seat,
contoured to turmsh protechion on
three sides, also would distnibute 1m-
pact g ftorces over a passenger's entire
body, sparing skeletal jomnts and vital
organs from unendurable pressures.

Basic premise for the seat’s design
15 that the average acceleration load
gencrated by a “tvpical” airline accl-
dent—airspeed less than 150 mph., mn-
pact angle less than 30 deg.—is well
within maximum human tolerances,

A “shockingly small” number of pas-
sengers survive these acecidents, Lissner
and Patrick report, “because thoir seats
pull loose, thev are struck by fving
objects, their heads strike adjacent
structures or they are crushed.”

Most of these hazards stem from
the fact that aireraft deceleration dur-
g # crash landing 15 not constant.
Thus the passenger 1s exposed to g
furces ranging well above and well
below his tolerance as the aircraft skids
to a halt. The “averaging” of these
furces—whether vertical, longitudinal,
Literal or any combination—is the seat’s
prime purpose.

Manufacturers’ Interest

Neither Wavne State University nor
the two professors intend to finance the
Iederal Aviation Agency technical stand-
ards  test program required of most
major airline accessories. However, in-
quiries have been received from sev -eral
|J[!'|.”-L seat manufacturers, and the
mav do the testing with their funds if
they like the design. According to Prof,

SUSPENSION SYSTEM would limit scceleration, spread g forces over passenger's entire body.

Patrick, the seat could bt incorporated
in new aircraft at “verv little extra
cost.”

Analvzing deceleration experniments
conducted by the National Aeronautics
and Space Administration, Air Force
Col. John Stapp, an authonty on de-
celeration effects, and their own work
with the vertical accelerator at Wayne
State, Lissner and Patrick concluded
that their seat should withstand 40g
tor 30 milliseconds in the vertical plane,
s0g for 50 milliseconds i the longi-
tudinal plane and 20g for 40 millisec-
1T d- in the lateral plane.

l'o obtain such resistance, the new
scat would:
¢ Automatically place reclining pas-
sengers 1n a more upright position to
boost their acceleration tolerance. Seat
travel in this instance would be in the
direction of aircraft motion, thus re-
ducing the g forces imposed on a
PASSENZET.
® Move with respect to the fuselage so
as to absorb peak accelerations. Actual
absorption of energy through controlled
movement would eliminate “snap back™
at the end of travel,
e Consist of a metal shell foundation
suspended from the cabin ceiling and
attached to the cabin foor. Designed
for “controlled deformation™ under
load, the metal shell of the seat would
begin to vield at the threshold of its
own acceleration tolerance and con-

Tri-Axial Seat Specifications

Peak Soal Travel
Maximum Acceleration Peak to Absorb
Passenger te Be Acceleration Peak
Seal Axis Acceleration Resisted Time Limit Acceleration
Vertical. . . .. ........... 20g 40g 30 milliseconds 4 in. |
Longitudinal . . . A 30g 50g 50 milliseconds 12 in. |
Lateral A 10g 10g 40 milliseconds 3 in.
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tinue to vield throughout the time this
tolerance was exceeded.

When force is applied to the seat,
encrgy absorbers in the seat suspension
—:-nnplt: extrusion or crushing devices—
would hold acceleration within permis-
sible himits. Vertical aceeleration force
would be counteracted by the seat’s
ceiling suspension, while longitudinal
acceleration force would be absorbed
bv both ceiling suspension and floor
attachments.

Mechanical repositioning of the sup-
ports and cushions contained by the
shell would place a passenger in a semi-
rechining position for comfort. As the
passenger seat shides forward at its bot-
tom to permit the back to slope, the
metal shell remains in an  upright
position.

Reclining Mechanism

Resultant acceleration while the seat
15 mnclined probably would be more or
less pL'rF:-f.n{itl:*ulflr to the longitudinal
bodyv axis. “In this r.|1rLL'r|uu accord-
ing to Lissner and Patrick, “the body
can withstand the greatest acceleration
and there is no reason to return the
passenger to the vertical position. On
the other hand, if the acceleration is
essentially longitudinal only, then the
passenger will be returned to the nor-
mal scated position by the forces which
tend to move him back in the seat,
and the reclining mechanism will be so
designed to permit these forces to re-
turn the passenger to the upright
position.”

The two Wayne State professors also
maintain that the use of ceiling-floor
suspension will allow a decrease in seat
weight if present airline standards are
not raised. But if more acceleration
resistance  is demanded, ceiling-floor
suspension will furnish it without addi-
tional weight penalties. With no al-
lowance for “trim or other frills added
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SHILLELAGH

U.S. Army Missile System The United States Army SHILLELAGH surface-to-surface guided

| | missile - like its Irish namesake-will be simple, reliable. .. lethal.

Against enemy targets—moving or stationary—SHILLELAGH's accu-

racy and firepower will provide the U.S. Army a devastating new

_ weapon that kills with a first-round probability approaching unity

Yy /s ...and at ranges never achieved in antitank warfare. SHILLELAGH

is now under development at Aeronutronic, prime contractor on

this advanced weapon system.

AERONUTRONIC DIVISION m{:@fﬂ?‘w?, DEFENSE PRODUCTS GROUP

FORD ROAD, NEWPORT BEACH, CALIFORNIA
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SHILLELAGH is one of many advanced programs currently under development at Aeronutronic's
new, million-square-foot Engineering & Research Center at Newport Beach in Southern California,

Write for information about Aeronutronic’s
capabilities and career opportunities now

The SHILLELAGH is being developed for the U.S. Army under the over-all direction of the U.S. Army Ordnance Corps. open for engineers and scientists.
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scientlists and engineers in
a unigque leadership role

The frontiers of space science and technology are being expanded at
Aerospace Corporation. The scientists and engineers of this leadership
organization are the critical civilian hink uniting government and the
scientific-industrial team developing space systems and advanced ballistic
missiles. In providing broad scientific and technical leadership to every
element of this team, they are engaged in a balanced program of activities
spanning the spectrum from basic research and forward planning through
general systems engineering. Included in the latter are technical supervi-
sion, integration and review of the engineering, development and test
operations of industry to the extent necessary to assure achievement of
system concept and objectives in an economical and timely manner.
These people are privileged to view both the state-of-the-art and system
development in their totality. Now more men of superior ability are
needed : highly motivated scientists and engineers with demonstrated
achievement, maturity, and judgment, beyond the norm. Such men are
urged to contact Aerospace Corporation, Room 101, P. O. Box 95081,
Los Angeles 45, California.

Oreganized in the public interest and dedicated to providing objective leadership
in the advancement and application of space science and

rechnoelogy for the United Stares Government.

AEROSPACE CORPORATION
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mg  objects dislodged from  hat-racks
and baggage shelves by the crash’s im-
pact, ATA observed.

However, Lissner and Patrick hold
that their seat’s contoured shell and
self-crecting mechanism would mini-
mize the chance of a passenger's being
dislodged bv vertical or “angular’™ re-
sultant accelerations. To the conten-
tion that aft-facing seats fail at about
half the g load resistable by forward-
facing seats, thev reply that this as
sumes reversal of standard airhine canti-

than would be the case in a forward-
facing seat. This results in leverage
that causes seat failure. Bv supporting
the scat from both top and bottom, this
leverage can be mimimized.

Passenger Reaction

The objection that passengers in
rearward-facing seats are not protected
from flving objects can be eliminated,
the designers believe, by tving the
potentially dangerous objects down and
dividing the cabin into compartments.

versed, the load during a crash 15 ap-
plicd at a higher point on the back

REAR-FACING tri-axial seat has top-and-
bottom suspension points.

for appearance sake onlyv,” Lissner and
Patrick estimate their seat to weigh
28 Ib.

Preliminary details of the new seat
design, which was developed under a
U.S. Public Health Service grant, were
disclosed here at a conference called
by Federal Aviation Agency to sound
cut industry’s views prior to rewriting
the so-called crashworthiness regula-
tions. Calling for a comparative safetv
analysis of forward versus rearward fac-
ing seats on airline transports, the Air
Transport Assn. expressed doubt that
passenger protection in survivable accl-
dents would be increased by reversing
present  seating  arrangements.  ATA
said:

“There 1s much evidence from crash
mvestigations to make onc wonder if
reversing the seat would reallv provide
additional over-all protections to the
passenger., As a matter of fact, several
quahfcd researchers in this ficld con-
clude that forward-facing seats actually
provide the greatest all-around safety.”

Shortcomings Cited

ATA then raised some of the aft
facing scat's possible shortcomings:

“Angular deceleration” might force
the passenger’s head from the seat sup-
port and bend it backward; the pas-
senger's bodvy might “skid upward”
over the seat back if the seat were
inclined backward more than 20 to 30
deg. at the time of ground impact; the
position of an aft-facing passenger’s
center of gravity would impose greater
stress on a seat’s attachments and tend
to rip it from the floor during a crash
landing, and the aft-facing passenger's
head would not be protected from fly-
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lever seats. At the same time, infants

When such standard seats are re-  would be protected by aft-facing secats
i that thev would be forced toward
their parents, not wrenched away from

STRUCTURAL DYNAMICISTS

Advanced engineering degree preferred,

To evaluate the influence of sinusoidal and com-
plex wave vibrations and shock transients on
structures and components.

Analyze mass and elasticity parameters of systems
and evaluate response characteristics utilizing
extensive digital and analog computer facilities,

Monitor all test data and devise additional labe
oratory tests for checks and verification.

STRESS ANALYST

Advanced engineering degree preferred.

To insure structural integrity of designs through
a combination of analytical and experimental
methods.

Assist in the proposal and development of mini-
mum welght structures capable of surviving ex-
treme environments.

Assist in the planning and evaluation of struc-
tural tests for development and verification.

Develop new and improved analytical methods
of structural evaluation.

< )

Sandia’s Livermore Laboratory offers many ad-
vanced and specialized facilities to further work
of its scientists and engineers. Liberal employvee
benefits, including generous vacations and holi-
days, insurance and retirement plans, educational
aid program, add to Sandia’s attractiveness as a
place to work,

Located in the San Francisco Bay area, Livermore
offers suburban advantages close to metropolitan
San Francisco,

If wou are interested in a career at Sandia, write
lo Personnel Division, 592.

SANDIA

CORPORATION

LIVERMORE. CALIFORNIA

All qualified applicants il receive consideration for employs
ment without regard fo race, creed, color, or national origin,




them, according to Lissner and Patrick.

Discounting the popular airline view-
pomnt that passengers would object to
riding “backward,” Lissner and Patrick
cited an independently conducted sur-
vey of 10,000 Military Air Transport
Service passengers riding in aft-facing
scats which indicated that only 3% ob-
jected to the arrangement. A negative
reachon  to  aft-facing airline  seats
would be a “psychological response
that probably would not last after 4
ride of a few minutes duration,” thev
contend. -

FAA has taken no position on the
aft-facing seat question. Pending fur-
ther study, the agency will consider

these other viewpoints expressed at the
conference here:

® Air Line Pilots Assn., disappointed
with the quality and volume of re-
search on transport crashworthiness
since 1956, recommended that more
evidence be accumulated before aft-
facing seats are required by regulation.
ALPA also urged that the FAA and the
atrcraft industrv concentrate on the con-
ditions around airports that the union
believes have been responsible for the
hulk of recent airline accidents.

e Col. Stapp favored aft-facing seats. He
also urged IFAA to “subsidize” safety
by paving the cost of retro-fitting airline
flcets with rearward seating arrangement

A
I

of V/STOL systems...

These positions offer both challenge and reward
to men interested in analytical and experimental re-
search studies on helicopters and other V/STOL air-
craft. Work will be extremely varied and will include
preliminary evaluations of novel configurations, as
well as long-range research studies on the mechan-

ics of flight at low speeds.

Corporate-sponsored and with strong manage-
ment backing, this program offers both personal se-
curity and advancement opportunities to outstand-
ing men with M.>. degrees. Facilities include a com-
plex of modern wind tunnels, a variety of rotor and
propeller test equipment, and the nation's largest
industrial computational laboratory. Publication of

papers is encouraged,

Since expansion in this program requires that we
fill these positions immediately, write today to Mr.

W. D. Walsh, Personnel Dept.:

All qualified applicants will receive consideration for employ-
ment without regard to race, creed, color or national origin.

RESEARCH LABORATORIES

UNITED AIRCRAFT CORPORATION b;!wmmﬂ!?
400 Maln Street, East Hartford 8, Conn, ?" MW' '{li
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Aerodynamicist ® Engineer with interest
in dynamics, vibrations and aeroelasticity
@ Performance Engineer for evaluation
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B-70 Fuel Filter

Main fuel flter for the North American
B-700 bomber is a sintered stainless steel
cvlinder measuring 38 in. high and 14 in.
i diameter. The unit filters jet fuel to re-
move particles larger than 74 microns with
less than 1 psi. pressure drop. Smaller filters
at each of the aircraft's six General Electric
J93 engines will screen particles over 40
microns. Filter is produced by Aircraft
Porous Media, Inc., a subsidiary of Pall

Corp., Glen Cove, N. Y.

similar to those installed on most
MATS aircraft.

® Civil Acronautics Board stated that
a properly designed aft-facing  seat
would contribute to passenger safety,
However, the Board would not recom-
mend any regulation requiring  such
scats at present,

® Acrospace Industries Assn. rejected
the aft-facing seat concept until more
conclusive evidence indicates the seats
would enhance safety.

e Air Force Institute of Pathology cn-
dorsed aft-facing seats without quali-
fication.

Automatic Landing
Seen for Caravelle

Lear, Inc, and Sud Awiation of
France have signed an agreement for
the development of a wholly automa-
tic landing system for the Sud Caravelle
transport.

J. H. Downes, vice president and gen-
eral manager of Lear’s International
Division said that the primary objective
of the agreement was . . . to lower
present minimum weather restrictions
tor aircraft operations . . . and . . . pro-
vide safe, electronically controlled,
fully automatic landings.”

Lear’'s  Astronies Division, Santa
Monica, Calif., is conducting the pro-
gram, using a B-26 type aircraft which
will serve as a testbed for the Caravelle
installations.
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ELECTRONIC ENGINEERS & PHYSICISTS

EMPLOYMENT OPPORTUNITIES

AWARDED REPUBLIC CREATES
S FOR EE's & PHYSICISTS

NEW PRIME CONTRACT
DEMANDING ASSIGNMENT
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Aerospace Ground Support Equipment ak
2 Republic locations: Mineola and Farmingaaie,
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» Mr. Paul Hartman
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EMPLOYMENT OPPORTUNITIES

LIVE in Sunny San Diego!

New and expanded programs have created
immediate R & D openings for

EXPERIENCED ENGINEERS

In the field of

TURBOMACHINERY

Gearing Design Engineers
Turbomachinery Design Engineers
Mechanical Design Engineers

Fuel Controls Development Engineers
Aero-Thermo Engineers

Heat Transfer Engineers

Combustion Engineers

Turbomachinery Experimental Engineers

SOLAR SPECIFICS: Solar is making many significant contri-
buticns to turbomachinery design and advanced structures
technology. There is an excellent balance between commer-

cial and military contracts.

WONDERFUL LIVING: San Diego living is great, offering the
nation’s finest year-round climate and recreation, education,

and cultural advantages.

WRITE TODAY: Send resume of your qualifications to Louis
Klein, Dept. E-734, Solar Aircraft Company, 2200 Pacific
Highway, San Diego 12, California.

SOLAR

A subsidary aof International Harveater Company

2200 Pacific Highway, San Diego 12, California

All gualified applicants will receive consideration for employment
without regard to race, creed, color or national origin.

ADBDBRESS X N, REPHLIES Tn: Hoxr Na,
Mloaxifed Adv, My, of this |'lli|'||||'!'l'|‘|'1|'||‘l
Bend te affiee nearcel ol
NEW YORK aa: . 61, Boex 12
CHMCAGO 112 658 XN, Miekioan Aee,
AN FRANCISCD 11 - 355 Cillfernin K,

POSITION VACANT

Executive Pilot. Current Lockheed experi-
ence,. Sales bhackrround preferred,. hut not
exgentinl. Send resume te P-7121, Aviation
Week.

POSITIONS WANTED

Commercial Pilat, Flight Instructor, AA&P
Mechanic, Flight Engineer-17 years with a
commercial airline. Supervisory and Adminis-
trative ability. Domestic or foreign, Married.
15. PW-6809, Aviation Week.
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Current Commercial—Mavy experienced Pilot
interested in position or consultant in field of
fight safety. Aireraft fire & rescue or aviation
aurveyor. 40 wvears aeronautical background
in adminiztration, personnel, flight and fire
fichting experience. I). M. English, B Wales
Ave,, Binghamton, NY.

Airline Pilot, age 38, single, ATR DC-3; CV
240/8340/900 Rated, 14,500 hrs, flight time.
14 vears Alrline experience; 0 vears ux Cap-
tain, Desire permanént position as private
or corporation. pilot, ether U.S. or foreign.
Complete resume on reguest. Avallable on
seven days notice. PW-T006, Aviation Week.

DON'T FORGET™
the box pnumber when answering advertiss-
ments. It I3 the only way weé can (denlify
the adrertiser o whom you are writing.

We want
’ TOP
2] ENGINEERS

Tired of spinning your
wheels?

Come around to Lenkurt
Electric—world’s leading
specialists 1in telecommu-
nications. Top pay, liberal
benefits and the best loca-
tion of all — the heart of
the San Francisco Bay
Area, Openings now lor
qualified engineers in:

& Circuit Design

¢ Transformers

s Instrumentation
* Quality Assurance

# Data Transmission
Developmant

Requirements: BSEE
Degree and at least one
yvear's GOOD experience,

Send resume or call col-

lect to:

E. Jack Shannahan, Employment
Manager, Lenkurt Electric,

1105 County Rd., San Carlos,

. Calif. LY 1-B461, Ext, 2B1

y LENKURT ELECTRIC

-
: :) FENERAL TELEPNONE 8 ELECTRONICS

‘.--

SERVICE
TECHNICIAN

Lear, Incorporated’s growing
Service Division haos immediate
openings for Field Service Tech-
nicians experienced in complex
electronic, electro-mechanicol, and
hydroulic systems,

Attractive salary, liberal expense
or per-diem arrangements. As-
signments may require travel or
residence al assigned stations.
Company formal and on the job
training ovailable prior to as-
signments.

REQUIREMENTS:
2 years technical training.
2 years of technical experi-
ence.
U.S. citizen, copable of ob-
taining Dept. of Defense
security clearance,

All gqualified ppplicants will recelve
eonsiderntion for employment with=
l|.1lu.l._ regnrd Lo rape, l:'n'l.-r[. color or
natlonnl argin.
Send resume toc
Martin R. Butcher

Industrial Relations Mao nager

LEAR, INC.

SERVICE DIVISION

21 Ottawa Ave. N. W.
Grand Rapids, Michigan
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CHANCE
VOUGHT

...a good
place fo work
and live

Openings at Chance Vought Corporation
offer the professional man this rare com-
bination: an invigorating career ...in a
city that's rich with advantages for good
living.

THE JOBS: A number of high-level opene.
ings for experienced scientists and engi-
neers, Men who fill these new positions
will provide leadership on fast-moving
projects with excellent long-range potens
tial. General areas of activity include
Astronautics, Aeronautics, Electronics,
ASW and Basic Research.

THE CITY: Dallas’s attractions to family
men have helped bring it from 25th to
14th place in the nation in 10 yvears. Yet
home building expense, taxes and other

costs of living are lower here than in-

most metropolitan centers, Mild win-
ters and about 240 davs of sunshine a
year invite Dallasites outdoors for vear-
round recreation. One of the nation's
least crowded and most respected puablic
school systems and two hometown uni-
versities point up Dallas’s interest in
education.

All qualified applicants will be consid-
ered without regard to race, creed, color
or national origin.

Find out all the advantages that await
vour family and vour career at Chance
Vought in Dallas. Start by sending vour
resume and vour area of special inter-
est to:

Professional Placement Office
P. O. Box 5807
Dallas 22, Texas

CHANCE @ —
VOUGHT
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EMPLOYMENT OPPORTUNITIES

The leading developer and manufacturer of air data systems*
has an opening for a creative BSEE with five years of
experience in the design and development of electronic or

electromechanical equipment.

This outstanding position requires a recent background
of high level design in servomechanisms and closed loop
systems, plus a knowledge of small electromechanical
components such as resolvers, gyros and synchros.

In addition to the above requirements, a thorough working
familiarity in solid state devices and analog computer
techniques would be very helpful.

U.S. citizenship or previous secret clearance required. All
qualified applicants will receive consideration for employ-
ment without regard to race, creed, color or national origin.
To arrange an interview, please send complete resume to

Mr. Tom Watson.

¥ Garrett centralized air datn systems are standard equipment on many of the
Free World's supersonic aircraft, including the F-104 pictured above.

CORPORATION

AiResearch Manufacturing Division
9851 So. Sepulveda Blvd., Los Angeles 45, California

103



CLASSIFIED SEARCHL'GHT SECT'ON ADVERTISING

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

—

FOR SALE
LEASE OR LEASE-PURCHASE

Specially engineered, long range, high payload

1043H SUPER CONSTELLATION AIRGRAFT

® Most economical long-range, high-payload aircraft available.

e Special engineering on aircraft permits payloads of 45,000-pound
cargo or 120 passengers for 2500 mile range.

® Either in cargo, passenger or convertible configuration.

® Financing available.

Don't buy any large transport aircrail until you have looked at these aircraft for
flexibility, paylead capacitly and economy in operation.

ALSO
C-46F AIRCRAFT

Passenger and Cargo
With or Without T-Category Kit Installed

Call or Cable FRED BENNINGER
Executive Vice President

THE FLYING TIGER LINE INC.

Burbank, Calif.

Tel. Triongle 7-3411

Cable: Flytiger

FOR SALE
SPARE PARTS INVENTORY

for

0'46; Dn'dg nu'ﬁ; 10‘9“
Constellation Aircraft

alse

WRIGHT COMPOUND
3350-EA-3 Engines

PRATT & WHITNEY
R2800 CB16/17 Engines

THE FLYING TIGER LINE INC.

BURBANK, CALIF.
Call or Cable, Doug Duly

Tel.: TRiongle 7-3411 Cable: Flytiger

FOR SALE

DOUGLAS
DC-6A/B AIRPLANE

LONG RANGE OVERWATER
HI-DENSITY SEATING

Complete inventory of DC-6 spare paris

@ 1 Each DOUGLAS C-54E

AIRCRAFT & Spare Parts
@ 2 Eaoch C-46F AIRCRAFT

TRANS CARIBBEAN AIRLINES

Hangor 32 New York Internotional
Airport

Jomaica 30, New York
Tel: OLympia 6:-8215

Write or Phane John F. Peterson, Asst. V. P.

JOB ADVANCING?

Make the move to your new job easy ond
worry-free with the Burnham Van Personal-
ized Moving Plan—the most helpful plan
YOU BYET SOW.

Send for the free, 16-page beoklet which
gives you moving tips on how to pock, o
checklist of things te do. Write for your
copy today: C. E. Swonn

BURNHAM VAN SERVICE

1633 Second Avenuve, Columbus, Georgio
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DOUGLAS DC-6
FOR LEASE OR SALE
(At DC-4 Rates)

This aircraft has 5,200 total hours, Delivery
immediale with fera Time Engines oand pro-
pellers. Interior completely refurbished with
1 sects, Buffet, lights, vents, etc. As owners
we invite foreign inguiries, contack:

NATIONAL AERO LEASING CO., INC.

P.O. Box 4B-1B4 INT. AIRPORT
Cable: Airland Miami, Fla. Tel: NE 5-0734

CATR/DC-3

FOR LEASE OR S5ALE

Cargo/Pass, Conf. Total T.8i00 TSO 400 howrs.
32 Burns Seats, Adrline Radio.

Other Aircraft available. also interested in pur.
chasing athér {ransports.

BOREAS CORPORATION
50 Broad Street New York 4, N. Y,

ARNDRESS BOX NO. REPLIES Th: Box Nuo,
Classified Adv, Do, of this publication.
Hend o uffice neareadl i,
NEW YORK a6: F. 0, Bor 12
CHICAGO 11! 653 N. Wichigan Ave.
SAN FRANCINCO 11 255 California Si,

BUSINESS OPPORTUNITY

Foreign based airline interested in outright
urchaze of airframe, radio, electrical over-
aul shop and inventory sultable for pres-
gurized four-engine aireraft, GContact BQ-
6897, Aviation Week.

FOR SALE

Super E-18-5 Twin Beech, with two “zero™
time P&W R-985 standhy engines, offéred at
ance-third replacement value, Cockpit superh-
¥y equipped with specially designed dunl in-
strument panel and accessory overhead
panel. Dual ARC 210 Trans-receivers (360
channelz each), Dual ARC 15D Omnis, ARC
D1 Computer with Intest Course Selector
and VOR Indicator included, Dual Wilcox
Model TO01A ADF'S. RCA AVQ-50 Radar—13"
antennae, " console mountsd scope, L-2
Auto FPilot with altitude control and L-5
Servos, full de-jecing and anti-ieing equipment,
Grime's Evebrow and Stick Lights through-
out. Wilecox 20 channel Glide Slope receiver,
ARC f-light Marker Beacon, receiver; Scott
high préssure oxygen svatem installed—indi-
vidual outlets in cabkin and cockpit. Main
cahin doubly spund-proofed: dual Thermos,
dun]l pull-out tables and refreshment bar. De-
luxe throughout—aextrn heavy carpeting and
upholstery, Airfrume and engines have less
than 200 hours sinee 1000 hour inspection
and major averhnul, Alreraft in exeellent cone-
dition and priced to sell fazt with immedinte
delivery, Avallable with or withaut erew. Di-
rect Inquiries to: W. Balg, Viee President,
Shakespeare Company, Ralamazoo, Michigan.

For Sale—Sikorsky Helicopter Parts, largest
inventary in country, Stingon Field Aireraft,
Box 1738, San Anlonio, Texas. CA 4-8434.

For Sale—=&8 H. 5. Propeller Asﬂri {ur B'.'.Is
& B-28 Alreoraft, major averhauled late 1958,
anodized blades, individually erated with
complete records, like new, (fTered as o lot
only. Stinzon Field Aireraft, Box 17438, San
ﬁrtluni-::l Texns, CA 4-B434,

For SIIE—I 000 new Iee:h Bonanza Brake
Assys., heavy duty, original Goodvear car=-
tons. List approx. $136.00 each, Ofered as n
Int only. Stinson Field Aircraft, Box 1738,
San Antonio, Texas, CA 4-8434,

1 PBY-5A. Two crew. Cargo doors and floor.
Extra windowsa, removable airline seats and
tables, galley, ete. Mo ecorrosion. New O, of
A. on delivery. Awvallable now. Apply F3-
G7TE4, r"l.'-l llll::I:I"I. Weelk,

Grumman Euper Wldgenn Demonstrator—30
hours total sinee Continental Converzion,
Subhstantial discount. Dean H. Franklin Avi-
ation Enterprizes, Ine., 3823 N. W. 24
otreet, Miami, Florida.

WANTED

Wanted—Helicopters or Hei.‘l:npte; Parts.
What have vou to offer? Stinson Field Air-
Er%“‘.& Box 1738, San Antonio, Texns. CA-
qd=04 a4,

Buying
Good USED Equipment

is Ifrequenily the diiference be-
tween having needed equipment
or doing withoul it,
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The Lindsay Pressure Gauge is o
direct-drive helical bourdon coil gauge.
Which means it has the exceptionally
high resistance to the destructive forces
of extreme shock ond vibration de-
manded by jet oircraft and space
vehicle indusiries,

Add to this an accturate endurance
life infinitely longer thon that of other
pressure gauges and You can seeg Wh:l'

the “pros" prefer the Lindsay.

AmEerIcAN-Standard

COMITEOLY DIVISIGH

For complete informailron, write, wire or
telephone Rochesfer [nubrument Pland,
14 -A Soulth Shomrock Ave., Mon-

ravio, Califormnia.

DINAMICS - SPECIALIST

Excellent opportunity for Develop-
ment Engineer to work on advanced
aircraft, missile and space vehicle
applications at AIRLIFT CENTER,
U.S.A.

Airlift Center U.S.A. at Marietta is
eight miles from the city limits of
Atlanta. Located on a plateau at
an altitude of 1050 ft., Atlanta is
the highest city of its size or larger,
east of the Rockies, giving it an
ideal equable climate.

This high-level opening requires a
degree in engineering, physics, or

applied mechanics with minimum
of five years experience in aero-

elasticity, flutter and vibration.
Should have strong theoretical
bockground in unsteady aerody-
namics, structural response, and
applied mathematics.

Write to Hugh L. Gordon, Professional
Employment Maonager, Lockheed Air-
craft Corporaotion, 830 West Peachtree
Street, Atlanta 8, Georgia.

All qualified applicants will receive
consideration for employment without
reqord to roce, creed