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MILSON STRESSED PANEL FASTENER...

The First Fool-Proof, Quick-Operating Panel Fastener!

Retainer ring

Receptacle

Drain holes

For the first time, the Milson Fastener
allows the stressed panel assembly to
become an integral part of primary struc-
ture. For frequent servicing of components,
with greatly reduced time, the Milson
Fastener closes gaps up to .125 in., per-
mits installation with hole misalignments
up to .040 in., contains deep hexagon
socket for superior power driving and high
pre-load. Designed with only four parts and
nothing to adjust, it provides two lug and
corner floating receptacle styles, is manu-
factured in two temperature ranges—alloy
steel for 550°F and corrosion resistant
steel for 700°F service.

The sleeve bolt has a shear groove in the
head to prevent over-torquing. This

Stressed panel

/

Hexagon key, approximately
four turns completes closure.
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Sleeve bolt

“Patents pending
Licensor — Convair,
Division of General
Dynamics Corp,

Il#.‘

fastener has a common hole size in the

panel and substructure, and all parts are
completely interchangeable.

This is the newest and only device avail-
able that permits quick access to black
box equipment as often as required...
never before possible with stressed panels.

Technical assistance for your stressed
panel requirements available on request.

VOISSHAN

VOI-SHAN MANUFACTURING COMPANY
a division of Pheoll Manufacturing Company
8463 Higuera Street, Culver City, California

Need strength, flexibility and portability in one lightweight material? Goodyear Rubberized Fabric may be your answer.

INFLATABLE, PORTABLE

Air Mat Fabric provides excel-
lent insulation against heat,
cold, vibration. ldeal for per-
sonnel shelters, portable scaf-
folding, shock cushioning.
Beams made of this unique
rubber-coated inflatable mate-
rial have highest strength-to-
weight ratio known.
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LOOK! COLLAPSIBLE FUEL TANKS

that unroll like a rug—can be
set up. filled and pumping 435
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minutes after delivery. Elimin-
ates need for bulky, hard-lo-
handle metal drums. Designed
for use wherever temporary or
emergency storage of gasoline,
oil, water—any bulk liguid—is
required.
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—another ingenious application
of Air Mat Fabric. Pilot simply
unfolds it, inflates it—and flies
away! Do your plans call for a
lightweight structural material
that can be moved easily, occu-
pies a bare minimum of storage
space, can be erected guoickly?

INFLATOPLANE
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WANT TD BRING A MISSILE BACK?

Goodyear Recovery Bags—
made of tough, rubberized fab-
ric—fold into test missiles, in-
flate on way down to cushion
ground impact. Saves the mis-
sile for firing another day,
eliminates cost and weight of
electronically operated conven-
tional landing gear.

FOR DETAILED INFORMATION on rubberized fabric—and how it can save for you—write
Goodyear, Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California.

AVIATION PRODUCTS BY

-

MORE AIRCRAFT LAND ON GOODYEAR TIRE
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InfAstoplane~T. M. Goodywar Alreralt Corporation, Akron 15, Ohlo

» WHEELS AND BRAKES THAN ON ANY OTHER KIND
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This 1s the first space that must be conquered

Two thousand years ago Lucan wrote about a trip to the moon. Today, the two
thousand years of dreaming he inspired are close to fulfillment.

Experience in building things from dreams has always been part of Ex-Cell-O., Pre-
cision in design, precision in manufacture for forty years has been the Ex-Cell-O
tradition. Now as we near the conquest of space, even more important becomes
speed of translation from dream to reality. And for this Ex-Cell-O’s history and
facilities are yours for the asking.

EX-CELL-O

MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND
ASSEMBLIES BY EX.CELL-D AND ITS SUBSIDIARIES: BRYANT CHUCKING CORPORATION

GRINDER CO., CADILLAC GAGE CO,, MICHIGAN TODL CO. DETRO/T 32, MICKHIGAN

EX-CELL-0 FOR PRECISION

AVIATION CALENDAR

March 23-25=Flight ‘Testing Conference,
Amencan Rocket Society, Davtona Plaza
Hotel, Davtona Beach, Fla,

March 23-26=National Convention, Inst-
tute of Radio Engimcers, Coliseum and
Waldorf-Astoria Hotel, New York, N Y.

March 25-27-=16th Annual Conference, Pa-
cthe Coast Section of the Society of the
Plastics dndustry, Hotel del Coronado,
San Diego, Cahif,

March 31-Apr. 3—National Aeronautic Meet-
ing, Socicty of Auntomotive Engineers,
Hotel Commodore, New York, N, Y,

Apr. 2.3—Conference on  Electrically  Ex.
ploded Wires, sponsored by the Thermal
Radiation Laboratory of the Geophysics
Research Directorate of the Air Foree,
Cambridge Research Center, Somerset
Hotel, Boston, Mass,

Apr. 5-10-1939 Nuclear Congress, Munic-
ipal Auditorium, Cleveland, Ohio.

Apr. 6-B=Fifth National Military-Industrial
Copference, Palmer House, Chicago, T11.

Apr. 8=Aviators’ Post No. 743 Gen. Wil
liam Mitchell Award Dinner, Waldorf.
Astoria, New York, N. Y,

Apr. 12-15=Annual  Meeting.  American
Assn. of Adrport Executives, Savannah.
Apr. 12-16—International Conference on
Fracture, Massachusctts Institute of Tech-
nology, Cambridge, Mass. Sponsors: Air
Force Office of Scientific Research/Solid
State Sciences Division, Offhice of Naval
Research, National Science Foundation,
National Academv of Sciences/ NRC.
(Contact: Ir. David K. Felback, National
Academy of Sciences, Washington, D, C.)

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

Apr. 15-17=Second Anmral Svmposimm on
[nformation and Decision Processes, Puor-
due University, Lafavette, Ind.

Apr. 16—Conference on Aviation Safety,
(Continued on page 6)
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FAIRCHILD POTS ARE
TORTURE TESTED

ONLY FAIRCHILD TORTURE-TESTS 1 OUT OF
EVERY 100 PRODUCTION UNITS

Check these additional Fairchild Reliability Features:

v FAIRCHILD Quality Control also continuously samples production
for compliance with engineering specified standards for materials
and processes in accordance with MIL Q 5923C and MIL STD
105A.

¥ FAIRCHILD has complete test equipment on the line and each as-
sembler checks his own work — in addition there is an independent
100% sub-assembly and final inspection.

¥ FAIRCHILD has complete environmental faeilities in duplicate for
engineering prototype as well as production testing.

¢ FAIRCHILD development units are tested to complete environ-
mental exposure before they are released to production.

v FAIRCHILD uses pilot production to insure performance before
full production begins.

Y FAIRCHILD pots are tvpe tested to insure performance beyond
applicable military and customer specifications.

Only Fairchild Linear and Non-Linear Pots incorporate all of the
above Reliability features. These High Reliability units can be
had in 38" to 5" diameters, single and multi-turn, in standard
and high temp versions and with accuracies as high as .009%.

For more itnformation write Dept. 28Y,

COMPONENTS DIVISION

/) iﬁf‘ﬁfﬁﬂ 225 Park Avenue 6111 £ Washinglon Blvd,

CONTROLS CORPORATION Hicksville L | N Y. Los Angeles, Cal

A Subsidiary of Fairchild Camera and Instrument Corporation
Potentiometers = Gyras » Pressure Transducers »= Acceleromelérs

RELIABILITY jji

INSIDE
THE
BLACK BOX




Flight of Mobile
Communicalion

Center in Cralg
Helicop-Hut =

O R " Yotk g
W e Philadelphia Inquirer “ARMY TIVES

A ; Nework Evemng News
St Hows Slube-BemT_ Newark Star-Leoget

swen DAILY R ECORD Ransas City Times,

MILWAUKEE JOURNAL
EIJE ﬂﬂillﬂﬂ ﬁﬂllﬂlill The HEtI’ﬂlt News

U.S. Army Signaiﬁ Cnrh# development makes news. ..

The recent announcement by the U. 8. Army Signal Corps of the development of a
helicopter transportable communications center for use by the Pentomic Army is a
significant advancement in mohile communications. It provides field commanders with
a wide ranging, mobile, flexible communications network so necessary to today’s Atomic

battlefields.
Craig Systems is proud to have been a part of this development,

The 5-141 shelter, developed and manufactured by Craig Svstems, has been tested and
approved by the U. 5. Army Signal Corps for use with the Division Area type communica-
tion system. Signal Corps engineers subjected the shelter to rail humping, 24" flat and
rotational drops, static load to 17,500 pounds, deep fording, and a full range of other
mechanical and environmental tests,

Radio, telephone, telegraph and teletypewriter combat links housed in lightweight Craig
shelters provide complete communication systems that can be air-lifted by helicopter to
remote locations and quickly put into operation. These systems may also be transported
by conventional military trucks.

ThF lightweight, high-strength characteristics of the Helicop-Hut are the result of E‘!raig’s
unique construction, utilizing foaming liquid plastic poured into molded walls lined with
aluminum skins.

Craig’s engineering stafl is equipped to supply your electrical and mechanical system
requirements to full military specifications, from basic structure to complete electronic
installations.

Combine this capability with Craig’s extensive systems experience, and you receive the
combination you are looking for: quality, reliability and dependability — at reasonable
COst.

For complete information, wrile or phone:

Los Angeles 45, California, 6214 W. Manchester Ave,
SPring 6-0025

SYSTEHS, I"cn Haddonfield, New Jersey, 1016 Berlin Road

HAzel 8-2400

Dept. A-4, 360 Merrimac St., Lawrence, Mass. Washington, D. C. The LaSalle, Suite 815
Tel. s MU rdock 5-6061 nnecticut Ave., N.W., District 7-1575

VISIT U5 AT THE I.R.E. SHOW-BOOTH 1325-MARCH 23-26, 1959

AVIATION CALENDAR

(Continued from page 5)

Hotel Statler, New York, N, Y, Sponsor:
Creater New York Safety Council.

Apr. 16-17=17th Annual Meeting, Aeronau-
tical Training Society, Desert Inn, Las
Viegas, Nev.

Apr. 16-18=11th Annual Southwestern In-
stitute of Radio Engineers Conference
and Electronics Show, Dallas Memoral
Auditorium, Dallas, Tex.

Apr. 21-22-5pring Techmeal Conference o
Electronic Data Processing, Cincinnat:
scction of the Institute of Radio Engi
neers, Engineering Society Bldg., Cincin
nati, Ohio.

Apr. 21-23=Ninth Annual Convention, In.
ternational  Airline  Navigators  Couneil,
Hotel Manhattan, New York, N. Y,

Apr. 22-24=1939 Annual Meeting, Institute
of Environmental Engineers, LaSalle Ho-
tel, Chicago, Il1.

Apr. 23=Annual Eastern Regional Meeting,
Institute of Navigation, Friendship Inter-
natiomal Airport, Baltimore, Md.

Apr. 23-24—Quarterly Regional Megting,
Assn. of Local and Territorial Airlines,
Bel Air Motor Hotel, St Louis, Mo,

Apr. 29-May 1—First National Metals Engi-
neenng Conference, Amencan Society of
Mechanical Engineers, Hotel Sheraton-
Ten Eyek, Albany, N. Y.

Apr. 30-May 1-Controllable Satellites Con-
ference, American Rocket Society, Massa-
chusetts Institute of Technology, Cam-
bridge, Mass.

May 3-7—Svmposinm on Electrode Proc
csses, Philadelphia, Pa, Sponsors: AFOSR/
Chemistry Ihiv, and  Electromechanical
Society.  (Contact: Electrochemical So-
ciety, Inc., 1860 Broadway, New York 23,
N. ¥.)

May 4-6—National Acronautical Electronic
Conference, Institute of Radio Engineers,
Biltmore Haotel, Davton, Ohio.

May 4-7=Fifth Annual Flight Test Instru-
mentation Symposium, sponsored by the
Instrument Society of Amernica, Seattle
section, Olympic Hotel, Seattle, Wash,

May 6-8—5cventh Regional Conference and
Trade Show, Institute of Radio Engineers,
University of New Mexico, Albuguerque.

May 6-8—1939 Electronic Components Con-
ference, Benjamin Franklin Hotel, Phila,

May 6.9—15th Annual National Forum,
American  Helicopter  Society, Sheraton
Park Hotel, Washington, D. C.

May 18-21-18th Annual National Confer
enee, Society of Aeronautical Weight En.
gineers, Hotel Henry Grady, Atlanta, Ga.

May 20-22—National Spring Meeting & Ex
hibition, Socicty for Experimental Stress
Analysis, Sheraton Park Hotel, Washing.
ton, . C.

May 20-22—5econd Jet Age Airport Confer-
ence, Amencan Society of Civil Engineers,
Shamrock-Hilton Hotel, Houston, Tex,

May 25-27-1939 National Telemetering
Conference on  Investigation of Space,
Brown Palace and Cosmopolitan Hotel,
Denver, Colo, Sponsors: American Rocket
Society, Institute of the Aeronautical
Sciences, American Institute of Electrical
Engineers and Instrument Society  of
America,

June 12-21=23rd French International Air
Show, Le Bourget, Pans, France.
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HOW TO SOLVE AIRCRAFT AND
MISSILE DESIGN PROBLEMS WITH

.

| @& SILICONE IDEAS
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New silicone rubber cures without heat, keeps physi-
cal and electrical properties te 600°F

Newed to seal or caulk metal, glass or plastic parts? Encapsulate
or pot delicate assemblies? Mold silicone rubber parts in place?
Patch or repair rubber parts? Need a flexible, heat resistant, ac-
curate, sell-releasing mold for low-cost plastic tooling or model
making?

New G-E RTY silicone rubber will do all this and more. Cures
at room temperature in any time yvou select up to 48 hours. Stable
up to 600°F. Excellent electrical properties. {‘nug'li. elastic, bonds
well to primed surfaces. Has good resistance to aireraft fluids and
fuels, Viscosities from very pourable to spreadable. Solvent free—
shrinks less than 0.2% while curing. Write for technical data.
Samples available for evaluation—just give us a brief description
of your application,

W

RTV sealing in Douglos DC-B Jetliner,

New high strength silicone rubbers meet new, tougher
specifications

Last year G.E. doubled the strength of silicone rubber to make pos-
sible silicone parts with physical properties comparable to those of
prganic rubber. Since that time other improved and high strength
G-E compounds have flled out the line, Now the requirements of
almost any rubber application can be met without having to com-
. : promise bhetween the temperature resistance of silicones and the
B e physical strength of organics.

T e ey R A number of new government and industry specifications have
: e been written to take advantage of these developments, These specs,
l e of course, are the best way for you to call for the properties you

need and still give your rubber fabricator flexibility to use the
newest available compounds. Write for a list of the latest specifi-
cations and data on new higher strength silicone rubber.

Mew silicone rubber shows 800% elongotion, 225 Ib/in tear
strength, 1750 psi tensile strength,

Better performance at 1/3 the cost . . . with new sili-
cone rubber insulated wire

MNew thin wall constructions of silicone rubber insulated wire are
replacing more expensive high temperature wire in many appli-
cations. Silicone rubber can withsteand current overloads of 300
to 400%. The same test causes a higher priced insulation to de-
compose and [ail.

Under emergency conditions silicone rubber gives maximum pro-
tection hecause it does not melt at high temperatures or give off
toxic fumes—(when burned in a direct Aame it forms a non-
conducting ash which continues to insulate). It has outstanding
resistance to temperature extremes, ogone, corona, radiation and
cold Aow. Excellent eleotrical properties are retained at elevated
temperatures, Installation is easier because silicone rubber is truly
flexible and strips easily, Write for complete technical data,

Silicane rubber insulated wire conducts even in an 1800°F lame.

Section DBJ3, Silicone Products Dept.
l General Electric Company, Waterford, New York I

Plecse send me further data on

sominay i ruietaie

[] Silicone Rubbar Wire Insulation

[C] High Strength Rubber
I ] RTV Rubber l
Name : Title_
GENERAL @D ELECTRIC| = |
Address _
City — Zone____ State

Silicona Products Department, Waterford, New York



BEARING

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

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

The conventional roller photo (left)

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

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

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

One in a series of technical reports by Bower

BRIEFINGS

ROLLER BEARING LIFE AND
CAPACITY LINKED TO STRESS DISTRIBUTION

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

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

* k * &

Bower engineers are always available,
should you desire assistance or advice
on bearing problems, Where product
design calls for tapered roller bearings
or journal roller assemblies, Bower
makes these also in a full range of types
and sizes.

BOWER ROLLER BEARINGS

-E]EE.I’[}-’ shows how. under load, stress BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN

concentration builds up in and near the

8

STEPS IN THE RACE TO OUTER SPACE

Mars Snooper

This nuclear-fueled reconnaissance craft
is preparing to land on Mars' outermost
satellite, Deimos—12,500 miles away
from the “red planet” (center) and 35
million miles away from the Earth. Dei-
mos' gravitational pull is so slight that a
featherlight landing could be made, and
a take-off could be accomplished with
little more than a shove of the pilot's
foot! (At Deimos’ orbital speed, such a
push would start the ship back to Earth
at 3000 miles per hour.)

Our spaceship is designed to fly in two
directions—nose first as a space rocket

and tail-first as a ramjet airplane, Pro-
pulsion for both is provided by a single
atomic heat source, reacting with hydro-
gen for rocket thrust, and with atmos-
phere to power the ramjets.

Travel to Mars, braking for landing,
take-off and re-entry are accomplished
by rocket-thrust. As the ship approaches
the Earth's atmosphere, it assumes a tail-
first attitude. The “'petal doors'' enclose
the rocket nozzle, and the ship is trans-
formed into a high speed, ramjet air-

plane with M-shaped wings. Control fins
are located in the nose of the craft, near

the crew's quarters.
W ] ]

Inertial navigation systems will play
an increasing role in the exploration of
outer space. ARAFF , now providing
such systems for the Air Force TITAN and
ATLAS ICBM's, will be in the vanguard
of the race to outer space. SRMT . . .
Garden City, New York. A Division of
American Bosch Arma Corporation.

AMERICAN BOSCH ARMA CORPORATION



your missile program

with Solar’s proven capabilities

€@ Solar’s Proven Leadership
in Engineering and Research

Since World War II, Solar’s versatile
engineering and research divisions have
made many significant contributions to
missile technology. They range from
the development of lightweight, heat-
resistant all-metal sandwich structures
and high-temperature coatings to the
solution of difficult manufacturing
problems involving missile fuselages,
fuel tanks, nose cones, liquid propel-
lant thrust chambers, solid propellant
rocket cases and others. Right now,
Solar is participating in the design,
development and production phases of
20 of America’s major missiles.

Responsibility for Solar’s current mis-
sile program is centered in a team of
experts experienced in the many phases
of missile development—from concep-
tion to prototype and volume produc-
tion. Collective experience of Solar's
outstanding engineering and scientific
team includes work on every major
missile program!

© 32 Years Experience in
Taming '‘Hard-to-Work' Metals

Today, Solar is the only company that
‘has successfully furnace-brazed giant
rocket engine chambers for all of
America’s largest missiles. The cham-
bers—designed to withstand combus-
tion temperatures of 5500 F—are but
one example of Solar’s proven leader-
ship in high-temperature technology.
This leadership, along with the nation’s
most advanced heat-treating facilities,
is an important part of Solar’s missile
and systems capability.

©® Solar's Diversified Output
Strengthens Missile Capability

Solar's many products, while diversi-
fied, share a logical common bond. All
are precision engineered; all receive the
benefits of Solar’s extensive research
and testing programs, and all are built
to withstand stringent service condi-
tions. Major areas of activity include:

10

step up

AIRCRAFT AND MISSILE SYSTEMS AND
coMPONENTS: Missile fuselages, nose
cones, thrust chambers, solid propellant
rocket cases and nozzles, controls, air
vanes, afterburners, and other precision-
built components.

GAS TURBINE ENGINES: Lightweight,
proven-in-service gas turbines ranging
from 50 to 1100 hp for missile and air-
craft ground support, airborne auxiliary
power, propulsion and others, Solar has
long been a leader in this field.
DUCTING SYSTEMS AND EXPANSION
joinTs: Design, testing and production
of complete ducting systems for aircraft
and missiles, Largest array of expan-
sion joints in the world, precision engi-
neered and manufactured to exacting
standards for handling of liquid missile
fuels and for other applications involv-
ing difficult problems of stress, tem-
perature and vibration,

ELECTRONIC COMPONENTS AND SYS-
TEMS: Design and development—
controls, tracking systems, missile
instrumentation, data processing and
communications svstems, missile and
aircraft guidance and control systems,
target control systems, servomechan-
isms, telemetering and timing systems,
analogue computers and others,

(4) Specialized Facilities in
San Diego and Des Moines

Solar’s large completely staffed and
equipped plants in San Diego, Cali-
fornia, and Des Moines, Iowa, have
the capabilities, experienced personnel
and specialized facilities to undertake
missile and systems programs of the
widest scope and variety. Engineering,
research and production facilities are
being expanded by construction of one
of the largest controlled atmosphere pit
furnaces in the nation (for heat-treating
large missiles) and a new 60,000 sq ft
engineering and research building,

For detailed information on how Solar
can put its products, services and
facilities to work for you, write to
Dept. F-133, Solar Aircraft Company,
San Diego 12, California.

Solar missile capabilities include
top-flight missile engineering team.

'..-"_I" ".ﬁ e i —_—
'_?tsgﬂ. ficadll Pl

15 B
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Fowerful Solar-made boosters for
big missiles require special skills,

Plant ind general offices in San
Diego, Calif., total 600,000 sq ft.

Solars Des Moines Division. Both
plants total over 1,200,000 sq ft.

SOLAR

SAN DNDGO

AIRCRAFTYT COMPAMNY OCS sOsml%

ENGINEERS WANTED: Challengin ject
unlimited opportunities with thr.ﬁﬂitﬂrgﬁiu:i'

Just give us the “envelope”. . . we’ll do the rest!

.

AERONCA'’S

PACKAGES

ASSURE MAXIMUM RESULTS ON PRIME AND SUB-CONTRACT PROJECTS

0
Design
Tooling

Production

= .,,._'Hr

F :','J'II-

Contemporary weapons systems, because of their complexity, necessitate
sub-contracting of major components, sub-systems and structures. And
versatile capabilities. .. theoretical, technological, mechanical and managerial
. . . are required to produce these “envelopes” efficiently and economically.

Aeronca has these integrated facilities. That is why we can provide a
Co-ordinated Design, Tooling and Production Service. This packaged service
begins with evaluation of basic environmental data and culminates with
“on schedule” deliveries. It has been eminently successful in supporting

current operational weapons systems.

Aeronca’s leadership is evident in its existing facility for designing and
producing . . . in quantity . . . a complete range of brazed Et-EliHIEE:E honey-
comb structures. This specialized capacity is one of the few in actual

operation in the industry today.

With extensive background in proprietary and sub-contract programs,
Aeronca is prepared to work with you on air vehicle, missile, ground sup-
port equipment and technical consultation projects. And we can say with
confidence . . . just give us the envelope and we'll do the rest.

AERORCA manufacturing corporation

1714 GERMANTOWN ROAD BAALAC

MIDDLETOWN, OHIO
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with

True
Differential

Input

) Only Epsco
Instrumentation

Amplifiers give you
all these features...

® WIDE BANDWIDTH . . . dc to 130 kc
at gain of 100

® TRUE DIFFERENTIAL INPUT . . . frue
balance, low capacity

® HIGH COMMON MODE REJECTION . . .
200,000 to 1 de...30,000 to |1 ac

® HIGH GAIN . . . selectable gains of | -. Tl s Bl P
100, 200, 500, 1000, 2000 : : _ mz* ;
® HIGH STABILITY . . . drift less than = - i

2 uv per day; less than 5 uv long term
cumulative drift oy 3 g :
ith the ever-increasing need for greater accuracy in dynamic
® LOW NOISE . . . less than 3 uv rms fo g y y

50 cps instrumentation the demand for an expanding bandwidth in

P signal amplification becomes more and more urgent. Epsco

® HIGH POWER OUTPUT ... =20 volts, Instrumentation Amplifiers not only meet the banawidth
up to 40 ma challenge, but they also provide true differential input.

Available rack-mounted or in portable units, Write for Bulletin 105801
for complete technical information and options available,

® 100,000 OHM INPUT IMPEDANCE

® FAST RISE TIME . . . 2.3 usec. for full
scale step input at gain of 100

® WIDE DYNAMIC RANGE . . . unsaturat-
ing at twice nominal output

@ NO ADJUSTMENTS OR CALIBRATIONS

® NO BATTERIES
data control

Epsco, Inc., Instruments & Equipment Division, 588 Commonwealth Avenue, Boston 15, Massachusetts

- g — o —

An

Announcement

The new Military Products Division —
with a background of twelve years
experience as an integrated organization
— will carry on and expand the work

it formerly handled as a department of
the Detroit Controls Division of
American-Standard.”

The Military Products Division consists
of three departments:

The Systems Department —
navigation systems,
stabilization systems, and
related military equipment

The Components Department —
gyroscopes, accelerometers,

and auxiliary controls of
exceptional reliability

Military

Products

Division

of
AmEerican-Dtandard

The Central Manufacturing
Department — precision
contract production.

American-Standard, Military Produets
Division, 100 Morse Street, Norwood,
Massachusetts

* American-Diandard and Standard ® are trademarks of
American Radiator & Standard Sanitary Corporation.

AMERICAN-Dtandard

MILITARY PRODUCTS DIVISION
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New steels are
horn at

Armco

17-4 PH

ARMCO .5 2 o STAINLESS STEELS

Specified in America’s Space-Shrinking Jet Airliners

In all of the new swilt and sturdy commercial jet airliners, Armco’s
Precipitation-Hardening Stainless Steels are used to help achieve dependable
rugged strength and economical performance-improving lightness,

Both of these special Armeo Steels. developed specifically for
the aeronautical industry. offer a unique combination of high strength-weight
ratios at temperatures to 900 F, good corrosion resistance,
and [abricating characteristies that assure producibility,

Their specification for components such as longerons, pod and pyvlon
structures. thrust reversers, engine parts and accessories by manuflacturers
with enviable reputations is evidence of their effectiveness and economy.

Because of their unusual combination of properties and fabricating
characteristics, Armea 17-4 PH and 17-7 PH are also widely used
in all types of military aircralt as well as short and long-range missiles
of all types. These space-age metals, plus Armco’s newest precipitation-hardening
stainless, PH 15-7 Mo. offer you the possibility of new and effective
solutions to your design and production problems.

For complete information on Armeo’s Precipitation-Hardening
Stainless Steels, other special stainless grades and all the standard types,
write to Armco Steel Corporation, 1679 Curtis Street, Middletown, Ohio,
or hill out and mail the coupon.

f— ——— T T T S T T T D ST I S S T e e S S m— — — — ———, e, e i, . ), e, s e

ARMCO STEEL CORPORATION
1679 Curtis Street, Middletown, Ohio

Send me design and fabricating information on the following Armco Stainless Steels:
] Armco 17-4 PH ] Armco Mod. 12 Chromium Grades
] Armco 17-7 PH [J] Armco 22-4-9

] Armco PH 15-7 Mo [] Armco Standard Grades
[] Armco Ferrite-Free Type 431

HAML

STREET —

T P L D T S e B

|

|

:

|

|

|

|

|

|

|

| .
I COMPANY . =
|

l

|

L

Armco Division « Sheffield Division = The National Supply Company = Armco Drainage & Metal Products,
Inc. = The Armco International Corporation = Union Wire Rope Corporation = Southwest Steel Products
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LOCKHEED
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CAP TROSS mul, STATHON 2a5,
HLIviE  MiLOw,

KELLER RATCHET WHINCH MOTOR
WITH 2% ATIACHMENT
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The Electra, fastest prop jet ever
built for commercial service, em-
phasizes design simplicity to obtain
weight and manufacturing econo-
mies. In keeping with this design
premise, the new Hi-Lok fastener is
used extensively in the wing and
fuselage,

Basic fastener reliability stems from
the consistent design preload main-
tained in each installed Hi-Lok fast-
ener. The automatic torque-off of the
wrenching end of the collar during
installation to obtain the preload. also
contributes to substantial weight sav-
ings in the installed Hi-Lok.

Installation tooling and driving tech.
niques are simplified in the Lockheed
shop because Hi-Loks are installed

Contact your Engineering Standards

Group for complete data on the new
Hi-Lok fastener . . . or write to us,

16

:}",f/' RIVET TOOL COMPANY

2600 WEST 247TH STREET o TORRANCE o CALIFORNIA

ELECTRA AND HI-LOKS EMPHASIZE
DESIGN SIMPLICITY

quickly and quietly with standard
high speed air drivers. Using an
automatic collar loading technique,
Hi-Loks are installed up to 45 per
minute,

Unique with the Electra “wet” wing

is the standard Hi-Lok used as a

sealing fastener, eliminating need for
O-rings and other conventional fas-
tener sealing methods,

Today, standard Hi-Loks are avail-
able in a variety of high strength
and temperature resistant malerials
for use in aircralt. missiles’ and
sround support equipment,

TRADEMARK REGISTERED, U. §. AND FOREIGHN
PATEMTS AFPLIED FOR

TUBE DISTRIBUTORS BALANCED SERVICE

can improve your steel tubing profit picture!

Important? Of course, If you buy steel tubing regularly,

you ecan improve profits by cutting produection costs,

handling and inventory costs, minimizing your inventory

investment...without paying o premivm, when you buy

in warchouse quantities,

1. Personalized Inventory Plan custom-tailored to yvour
requirements®,

2. TI¥s complete quality control program.

o. Extra warehouse services,

4, Technical assistance from steel tubing specialists,

5. Thousands of sizes in all standard specifications and
analyses in stock,

6, Systematic handling that insures on-time delivery.

M PERSONALIZED INVENTORY PLAN CUSTOM-TAILORED TO YOUR
REQUIREMENTS ! A reserve of tubing is held in yvour name
—at no additional cost, TD inventories, handles and ships
it, according to your scheduled requirements—as a cus-
tomer service, You invest no money, take no risks, and
pay nothing extra for this exclusive service,

Call TD for—stainless, alloy and eavbon steel tubing, both
aireraft and commereial quality,

Write Dept. w.34 today for your copy of “Eighteen Ways
to Save Money in Your Steel Tubing Purchasing,” and
the name of your neavest TD representative,

| e—

TUBE DISTRIBUTORS CO,, INC.

GARDEN CITY, NEW YORK » TWX: G-CY-NY-4695 » CABLE: TUBEDIS
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New Gilfillan electronic brain insures air safety!

Latest product of Gilfillan creativity is an electronic brain, an accessory to
GCA. It measures, in three dimensions, the exact position of an approaching
aircraft in relation to the final approach to the runway. The Gilfillan electronic
brain then activates a word phrase storage drum, which sends standard voice
commands to the pilot so that he may keep his aircraft on the ideal glide path
and approach course. The result is greatly improved safety, accuracy and con-
sistency of the aircraft’s final approach.

The operator’s function in this new flight safety development by Gilfillan is
that of a monitor. Automatic voice is adaptable to any language and no addi-
tional equipment is needed in aircraft.

Gilfillan's 46 vears of experience coupled with creative capabilities in the fields
of Air Navigation, Electronic Countermeasures, Missile Systems and Instru-
mentation, Radar Trainers and Ground Support Equipment, are available for
complete research, development and production in these fields.

ANIENNA POTITION

Gilfillar

ANGELES

Seven Gilfillan Planis in Southern California | Headguarters: 1815 Venice Blvd., Los Angeles, California
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EDITORIAL

Navy's Anti-Submarine Warfare Problem

The problem of developing an effective anti-submarine
warfare capability against nuclear powered submarines is
probably the Navy’s top priority problem for the future.
In addition to its antishipping capability, the nuclear
powered submarine also offers a strategic threat when
equipped for megaton missile launching,

The Soviet Union is developing a strong submarine
warfare capability both in its peripheral waters and for
long ranging transoceanic strategic operations. It now
has an operational force of some 450 submarines, of which
about half are long-ranging snorkeling types. This fleet
is already larger than the most powerful submanne force
Nazi Germany was able to launch at the peak of its
terribly effective campaign agamnst allied shlppmg in
World War I1. Soviet submarines have become increas-
ingly active, well within their international rights, in the
Atlantic where U.S. Navy ASW forces have contacted
and tracked them underwater, unfortunately not long
enough to force them to surface. The Soviets announced
last December an extensive program of underscas scien-
tific exploration, including explorations of the North
American Continental Shelf.

Increasing Soviet Capability

There also is evidence that the Soviets are developing
nuclear powered submarine capability. The three small
nuclear reactors now being tested aboard the icebreaker
Lenin are all tvpes designed for eventual use i sub-
marines, and submarine hulls designed for nuclear power
are now under construction in Russia. Rear Adm. John S.
Thach, commander of Task Force ALFA and one of the
top U.S. Navy ASW experts, believes the recent reduc-
tion of the active Soviet submarine fleet strength from
464 last June to the present 450 is an indication that
crews are being withdrawn from operational status for
retraining in the techniques of nuclear submarines.

ASW is hard, dirty and unglamorous work and has
never been a favorite career among top Navy officers.
Until recently, it has been just as difficult to sell the
importance of ASW within the Navy as it has been to
the Defense Department and the Congress. However,
in recent vears, thanks to the evangelism uf some devoted
ASW advnﬂtﬁ, the Navy has developed a growing
capability in this field within the tﬂ::hmcal and financial
resources available to it. Development of relatively small
and air transportable nuclear -::'Ir:pl'h charges has raised
the kill probability, once a submarine has been defimtely

located, close to 10097

Battling Obsolescence

However, the big deficiencies in current ASW tech-
nique are better detection and communications tech-
niques, coupled with larger and swifter search forces.

The Navy also has developed a sound weapon system
concept for ASW that utilizes everv resource available,
from nfhcr submarines through surface craft to airborne
equipment. A good example of how combinations of

AVIATION WEEK, March 16, 1959

equipment can stretch the capability of old-standbys
just a little farther are the current experiments with
drone helicopters operated from a destroyer to extend the
latter’s killing radius.

But all of the resoling of old shoes, even with some
shiny new technical patches, is only an interim, make-
shift solution to the Navy's real ASW problem of the.
future. What 1s really needed is some basic research and
development breakthroughs all along the ASW line,
with the possible exception of “kill” weapons where a
long-term solution apparently 15 already in hand. This
research and development effort must range all the way
from basic exploration of the ocean floor and the world
below the water's surface to new methods of communica-
tion through air and water and combinations thereof,
new methods of long range detection down to depths
far below present capabilities and through new vehicles
for airborne, surface and underwater search efforts.

While current ASW capability must be developed and
stretched to its technical himits, the real ASW problems
now lie in the research and development arca. Therefore,
it is particularly depressing to note the shockingly small
funds being allocated to the Navy's ASW Rescarch and
development cffort in both the current Fiscal 1959 and
the futurt: Fiscal 1960 budget. This item is now creak-
ing along under a somewhat anemic budget ceiling for
Fiscal 1959 despite a $48 million boost by Congress
above Administration requests. Prospects are that ﬂSW’
research and development will take a shght cut in the
Fiscal 1960 defense budget now being debated on Capi-
tol Hill. We urgentlv recommend that Congress take a
long and detailed look at this particular area when it
considers items in which the present submitted budget
is matenally dehcient.

Aid From Industry

In face of this official budgetary indifference, it 1s
encouraging to note the response of the aviation mdus-
try and its related technologies to the Navy's plea for a
broad attack along the research and dev clopment
frontiers of ASW, Within the past vear, several major
firms have created ASW research and development or-
ganizations within their own industnal structure to pro-
vide a systems approach to this problem. Because of the
paucity ‘of Navy funds for this work, many other firms
are tackling resc;]r{:h and development pmhlcmﬁ on token

“dollar a vear” Navy contracts. The active response of
industry to the Navy's needs in this area has been in
marked contrast to the relative indifference at the highest
official levels.

We fervently hope that industry will continue this
long-term investment in the ASW problem and that the

crusaders within the Navy who have been fhghting so
hard to throw a factual spotlight on this problem will not
be daunted by top-level official criticism or indifference,
and that the Congress will devote considerable attention

to this important facet of our overall defense structure.
—Robert Hotz
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THOMAS A.

EDISON

launch range computer
calculates distance

from aircraft to target
automatically

Computer indicator shows distance from aircraft to target in miles

Edison computer contains two control transformers,
servo motor, transistor-magnetic amplifier, gear train
with slip clutch and integrally lighted indicator with

pushbutton reset, all in o compact package weighing
enly 44 ounces.

Thomas A. Edison Industries

49 LAKESIDE AVENUE, WEST ORANGE, N, J.

EDISON ENGINEERING OFFICES ARE LOCATED IN: WASHINGTON—EBALTIMORE: CHICAGO: DALLAS: DAYTON: LOS ANGELES

. Light indicates when aircraft is too close to target for missile launching.

New Edison range computer is a tacrical instro-
ment used in air to ground release of guided
missiles. Unit computes automatically the dis-
tance from the aircraft to a ground target. Pilots
formerly had to perform this problem manually.

With this aew instrument, pilot pushes button
on computer — and flies either a 20 or 40 mile
course at right angles o target. At end of run,
indicator shows distance to target in miles, 1f
he 15 within proper range he may then release
missile,

This range computer is another example of
Edison’s capability in research, design and
production.

INSTRUMENT DIVISION

WHO'S WHERE

In the Front Office

Lee S. Johnson and Paul L. Smith, di-
rectors, The Bullard Co., Bridgeport, Conn,
Mr. Johnson is vice president of United Air-
craft Corp. and general manager of Sikorsky
Aircraft Division: Mr. Smith s The Bul-
lard Co.'s treasurer.

Edward K. Foster and A. P. Fontaine,
directors, Bendix Aviation Corp., New York,
N. Y. Mr. Foster is vice president and group
exceutive-Bendix divisional operations; Mr,
Fontaine is engineering vice president of the
company.

Krafft A. Ehricke, of Convair (Astronau-
tics) Division of General Dynamics Corp.,
a cirector, Kentron Hawaii, Ltd., Hnnuturu,
Hawaii.

W. H. Schwebel and Don L. Walter, di-
rectors, Marguardt Aircraft Co., Van Nuys,
Calif. Mr. Schwebel is vice president-f-
nance, and Mr. Walter, vice president-power
svstems group of the company.

Kenneth Brown, consulting engineer and
a director, Specification Packaging Enginecr-
ing Corp., North Hollvwood, Calif. Mr.
Brown is 2 member of Space Technology
Laboratories, Inc.

Consolidated Electrodvnamics Corp, has
announced that the Svstems Division 15 now
Consolidated  Systems Corp.,, Monrovia,
Calif,, operating as a subsidiary of CEC,
Philip S. Fogg, CEC president and board
chairman, and Kennett W. Patrick, CEC
vice president, are board chairman and presi-
dent, respectively, of the new company.
Harry E. Burke, Jr., has been named vice
president and gencral manager of the new
corporation, Other officers are: Franklin H.
Donnell, financial vice president; Victor J.
Pollack, secretarv; Wilford R. Penny, treas-
urer and assistant secretary; John ]J. McDon-
ald, director of engineering; Linden G. Crid-
dle, director of manufactunng,

John T. Jackson, a vice president, Inter-
national Telephone and Telegraph Corp.,
New York, N. Y.

R. W. Hardesty, vice president-ground
operations, Capital Airlines, Inc.

John J. Carpenter, a vice president,
Bulova Research and Development Labora-
tories, Inc., a subsidiarv of Bulova Watch
Co., Woodside, N. Y.

W. Gifford Myers, corporate vice presi-
dent-sales, Lockheed Aircraft Corp., Bur-
bank, Calif,

George S. Shaw, staff vice president, Radi-
ation, Inc., Melbourne, Fla. Dr. Charles
R. Burrows succeeds Mr, Shaw as vice presi-
dent and director of engincermg.

Robert L. Lair, a vice president, Cessna
Aircraft Co., Wichita, Kan. Mr. Lair con-
tinues as general manager of Cessna’s mili-
tarv aircraft division.

John A. Maxwell, Jr., vice president and
sencral manager of operations, Fenske,
Fedrick & Miller, Inc., Los Angeles, Calif.,
a subsidiary of Temco Aircraft Corp., Dallas,
Tex. Mr. Maxwell continues as a Temco
vice president.

Col. Dorr E. Newton, assistant vice com-
mander and chief of plans and programs,
Air Research and Development Command,
Andrews AFB, Washington, D. C,

(Continued on page 109)
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INDUSTRY OBSERVER

» Bocing has abandoned the solid-propellant approach to a booster for its
entry in the Dyna-Soar orbital bomber competition and is expected to
team with Convair. Boeing probably would use a modificd Atlas plus
the Convair-Pratt & Whitney Centaur 35,000 1b. thrust liquid hvdrogen
engine as a launching vehicle. Centaur, originally planned as a 15,000 1b.
upper stage for Thor, now will be a two-barreled, 30-35,000 1b. upper stage
for Atlas.

» Martin-Bell Dyna-Soar concept now calls for a four-barreled Titan as the
booster vehicle rather than the cluster of three Titans plus high-energy
second stage as originally planned.

» Army committed a total of $18.5 million as its share to the Plato trans-
portable, anti-ballistic missile system recently canccled by the Defense
Department (AW Feb. 16, p. 32). Program, begun by Army as a defensc
weapon for front-line troops, was taken over last vear by the Advanced
Research Projects Agency.

» McDonnell Aircraft Corp.’s two-stage test vehicle for an air-launched ballis-
tic missile has cight fins equally spaced around the circumference of the body.
Body itself is approximately 20 ft. long. Four fins are spaced 90 deg. apart
on the first stage. Four more are spaced 90 deg. apart on the second stage
but offset from those on the first stage by 45 deg. Vehicle was recently
ground-launched over the Atlantic Missile Range (AW Mar. 2, p. 25).

» ARGO D-4 four-stage rescarch sounding rocket using Honest John as a
booster, two Nike Ajax motors in tandem and a top-stage rocket developed
bv Navy Bureau of Ordnance and Allegany Ballistic Laboratory, will be fired
within the near future by Aerolab Development Co., Pasadena, Cahf., under
military contract. Three vehicles are now being built: each will carry a 60-1b.
pavload to a 1,000-mi. altitude.

» North American F-100 Super Sabre in service with Tactical Air Command
will get a 700-mi. boost from a modification program now in progress at North
American’s Los Angeles Division. F-100s will be equipped with two 450 gal.
external tanks suitable for aerial refueling from either regular TAC tankers
or other Super Sabres using the “buddy” svstem. Prior to this modification
program, only the 1,185 gal. capacity of the F-100 internal fuel tanks could
be refilled by aerial refueling.

P Passive communications satellite to be launched next vear by National
Aeronautics and Space Administration will be put into a 1,000 mi, orbit,
giving it a period of about 118 min. The 65-b., 100-ft-diamcter inflatable
plastic sphere, coated with aluminum, will require ground cquipment con-
sisting of a high-powered transmitter, low-noise receiver, large steerable di-
rectional antenna and computing equipment.

» First flight for the Saturn 1.5 million b, thrust cluster of Rocketdyne en-
gines is now scheduled for September of next year. Booster is being devel-

oped by Armv Ballistic Missile Agency. Full-scale captive test firing is hoped

for before the end of this vear.

» Army-Martin Pershing selective range missile, the solid-fueled replacement
for Redstone. was allocated $100.2 million for development during the cur-
rent fiscal vear.  Program was initiated in late Fiscal 1958 with an allocation
of $20 million.

> Navy will make a major, possibly last-ditch, effort to win approval of its
proposal to purchase three British Princess flying boats for partial conver-
sion to nuclear power during the forthcoming hearings on the U.5. ANP
program by the Joint Congressional Committee on Atomic Energy. Pro-

|, regularly vetoed by the Administration, envisions a total cost of ap-
proximately $100 million; would have all three aircraft converted and
flying as testbed vehicles within five years.
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LINDE’S NEW PLASMARC TORCH SERVICE
Brings Industry Production Parts From Refractory Metals

Hﬂ other method of fabricating refractory metals can
match this. . . . The high melting points of tungsten,
tantalum, and molybdenum are no longer a problem.
For LINDE's new PLASMARC Torch, working in the tem-
perature range between 15,000 and 30,000 degrees K.,
can coat parts or form shapes of virtually any size or
complexity. It's an entirely new way to make such articles
as rocket nozzles, crucibles, components for electronic
and X-ray use, and parts for atomic energy equipment!

The quality of these pieces is uniformly high. Toler-
ances can be held to ==.002 in. or better. The metal

CRUCIBLE

The Prasmarc Torch employs a non-transferred electric arc
te generote such high temperatures that powder or wire
fed into the chamber is literally melted. Inert gases flaw-
ing continuously carry the metal particles in a plastic state
and deposit them on the workpiece at near-sonic speeds,
lets of CO; cool the particles instantly to form heat- and
erosion-resistant material. Coalings—even on graphite —
have an excellent bond. Shapes are built up on machined
mandrels, which are then etched away to leave parts such
as those shown above.

loses none of its purity and superior density is achieved.
With the PLASMARC Torch, LINDE is equipped to supply
you with parts made of, or coated with, refractory metals;
or made of a variety of metals combined with non-metals
or reinforced plastics. LINDE will also provide a wind-
tunnel materials testing service based on this device. For
information on this extension of 'LiNDE's well-known
Flame-Plating service, write Dept. AW-13, LINDE COM-
PAMY, Division of Union Carbide Corporation, 30 East
42nd Street, New York 17, N.Y. In Canada: Linde Com-
pany, Division of Union Carbide Canada Limited,

ROCKET MOZILE

ELECTROMIC
GRID CAGE

TUNGSTEN-COATED
GRAPHITE NOZILE

“Linde", “Union Carbide’ and “"Plasmarce” are trade marks
of Union Carbide Carporation.

President Views Defense

President Eisenhower said last weck that if Congress
persists 1 trving to make the Defense Department keep
Armyv and Marmne Corps manpower higher than the
Administration desires, “I'll have to put these people
. . . just some place where it's nice to keep them out
of the wav, because 1 don’t know what clse to do with
them.”

The President had been asked at his press conference
where he got “the right to thwart the will of Congress™
in cutting Armv and the Marmme Corps strength or
refusing to spend money given him for mussiles, ctc
He said he thinks “Congress 1s somctimes mistaken,
and I think in the past they have made some very bad
mistakes in dealing with defense.  All right. 1 trv to
correct them.”

Another reporter mentioned the charge that the
Adminmistration puts a balanced budget ahcad of national
scourity and asked if the President would spend more
on the armed forces if he could look forward to a surplus
in the treasury.

The President said he would not . . . ['m just tired
even of talking about the idea of a balanced budget
against national security,” he said. “This—1 don’t scc
where this thing ever comes into it, 1 sav that a balanced
budget in the long run is a vital part of national sceunty.
. . . Why doesn’t anvone have the courage to get right
up and say, ‘T want 55,000 men,” and mavbe they want
them sometimes because they'll be stationed at mice
convenient places and—why don’t thev say, ‘but we
want the taxes for it."”

Rep. John McCormack (D.-Mass.), House majorty
lcader, recently urged the President to call for higher
taxes if this is necessary to finance greater defensc spend-
ing within a balanced budget (AW Feb. 16, p. 25). And.
following the Eisenhower statement, Sen. Stuart Svm-
ington (D.-Mo.) echoed McCormack's earlier remarks,
saying if higher taxes are needed to support an adequatc
defense program “we certainly ought to have them.

Pluto Slowdown

Major slowdown in the Pluto nuclear ramjet project
(AW Oct. 13, p. 33) also is being forced by Budget
Bureau. Atomic Energy Commission’s request of 510
million construction funds for Fiscal 1960 was cut to
$2 million. In addition, Budget Burcau withheld all
IFiscal 1959 construction funds for six months, did not
release them for commitment until Januarv. Members
of the Joint Congressional Atomic Energy Commttee,
after executive bricfing sessions, are satished with progress
on two other advanced AEC projects—Rover nuclear
rocket project, and the Snap project to develop several
small auxiliary nuclear powerplants.

McElroy’s Departure Schedule

In another area, Defense Secretary Neil Mclilroy
hopes to leave government service before the end of the
vear to become chairman of the board of Procter and
Gamble Co. where he had served as president before
coming to Washington. Chairmanship carries with it a
large stock option plan. At a recent press conference,
MeElroy said:

“I am staying on in this assignment, as [ announced
when I came in, at the pleasure of the President.  There
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Washington Roundup

are, as the President knows, certain personal factors in
my life which rather urgently push me toward a depar-
ture before the conclusion of this Administration’s term
of ofhce. I don't expect to have this urgent question
come before me before the end of the vear. [ expeet
to stay throughout this session of the Congress, . . . |
expect to be here in the setting up of the principles
of the 1961 appropriation budget. . . .7

Schriever, ARDC Head?

Also, watch for Maj. Gen. Bemard Schnever, now
head of USAL's Ballistic Missile Division, to be named
commander of the Air Rescarch and Development Com-
mand, replacing Lt Gen, Samuel Anderson, who for-
mallv left this post on Mar. 10 to become commander
of the Air Materiel Command.

Judgeship for Durfee?

On the civil side of the Administration, one of two
top contenders for appointment to the judgeship of the
Federal Court of Claims s chairman of the Civil Acro-
nautics Board James Durfee.  If Durfee wins and accopts
the post, which observers here sav he will, chances are
strong that the Federal Aviation Agencev will have a
major voice in the presidential nomination of Durfee’s
suceessor in order to ensure close cooperation between
the Board and the new agenev. Another Board position
will open the end of this vear when Harmar D, Denny's
term as a Board member expires,

CAB Probe of ATA

And, Civil Acronautics Board last week began a full-
scale inspection and review of the Air Transport Assn,,
the first since 1940 when ATA's arhicles of association
were first approved by the Board. Of particular imterest
to the Board will be an investigation of the formula for
proration of dues as well as assessments on, and contn-
butions by, the association’s members. The Board also
cmphasized in its order calling for the mspection that it
wants “to determmine to what extent, if any, the large car-
ricrs control the actions of all carniers through the nstru-
mentality of the ATA. . . . In its review, the Board
will look into “diaries, minutes and agendas of all meet-
ings of members, committees, board of directors” con-
ferences and arbitration boards”™ and all other accounts
and records,

IDA Personnel

In Congress, the House Military Operations Subcom-
mittee 1s focusing on industry connections of the per-
sonnel emploved by the Institute of Defense Analvsis,
IDA was organized with a $500,000 grant from IFord
Foundation to supply the personnel for technical evalua-
tion studies for Department of Defense.  Garnison
Norton, former Assistant Secrctary of Navy, is president;
Albert G. Hill, former physics professor of Massachusctts
Institute of Technology, is vice president.  Tmtially,
IDA borrowed personnel from universitics and industry
for Defense Department studics, but, at present, all
personnel are directly emploved by IDA,  Hill told the
subcommittee that the possibilitv that personnel may
do temporary service with DA to obtain inside defense
information of high value to industry 1s “a verv grave
concern,” —Washington staff
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First Scout Vehicle Delivery Due Aug. 15

Bids for airframe contract will be submitted this
week in push to develop space research project.

Washington—Industry will submit bids this week for construction of the
airframe for the Project Scout general-purpose space vehicle (AW Feb. 2,
p- £6) in an effort to mect an Aug. 15 deadline set by the National Aeronau-
tics and Space Administration for delivery of the first unit to Wallops Island.

Tempo of the pace being set by NASA for acquisition of the first of the
Scout vehicles to be used for orbit, re- entry and probe research is indicated
by the fact that proposals for design, fabrication and assembly were only

received by bidders carlv this month.

Proposals are to be submitted to

NASA's Langley Research Center, cngmzant agency for the program,

Two Scout vehicle configurations are
involved—the three-stage Scout 11 and
the four-stage Scout IV. Two cach are
being procured imitiallv. Both versions

will use all solid-prop sellant rockets to
achieve low cost, reliability and a simple
hring procedure. They are intended for
elliptical and circular orbiting, re-entry
shots and vertical-tvpe trajectories. In
addition, Scout III will be used to check
out the components of Scout IV before
the first flight of that vehicle,

August 15 delivery will be a Scout
IIT and launcher, Other deliveries of
Scout vehicles are scheduled to follow
at one-month intervals.

Initial specifications are for only four
Seout vehicles, but some bidders are
basing tooling estimates on at least 12
of the missiles.

The four-stage vehicles are expected
to cost about S500,000 each. NASA
will turn hasic lr.lu{:lupmtnt specifica-
tions over to the Air Iorce, which will
modify vehicles for its own tests, USAF,

however, will not use the vehicles fﬂl’
orbital shots.
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Scout vechicle hrlglng pruh;lhh will

be designated by NASA by the names
of stars, Details of Scout III staging
ATCT

e First Stage, Planned designation of
this stage 15 Algol. Rocket is an Aero-
jet-General Sentor. Stabilization will he
with fins; control with fins and jet vanes.
Algol rocket weight is 22,950 1b.; struc-
ture is expected to total 500 1b., control
cquipment 80 lb., for a total stage
weight of 23,560 1h.

e Sceond Stage. Castor 15 designation
of this stage. Rocket motor, built by
Thiokel, 1s an uuprm ed Sergeant bear-
ing number TX-33-20. Thiokol will
modify this rocket to expand the nozzle
in order to boost performance substan-
tiallv. Burning characteristics require
that the nozzle thickness be appreciable.
Nozzle probably will be used as the
structural connection between the first
and second stages, Stabilization for the
sccond stage will use hydrogen-peroxide
fixed jets, and control will be via fins
and jet vanes. Minneapolis-Honeywell

guidance package will be located at top
of the sccond stage. ‘Thiokol Castor
with modified nozzle is estimated to
weigh 8,900 1b. Structure probably will
add 120 1b.. control equipment another
125 1b., for a total stage weight of 9,145
Ib.

® Third Stage. Designation will be
Altair. Rocket is Navv Bureau of Ord-
nance-Allegany  Ballistic  Laboratory's
X-248, which has been used in the Van-
guard, and USAI”s Thor Able and
Fioneer lunar probe vehicles. Stabiliza-
tion will be attained through spin tech-
mque. |here will be no control. The
X-248 will weigh 501 1b.; structure will
add 60 1b, F;lj.Iﬂ.in:'I caried on this stage

Titan Test Plans

Cape Canaveral, Fla.—Success of the
first two Air Force-Martin Titan inter-
continental missile test flights has al-
lowed Martin to incorporate a number
of test objectives into the program earlier
than planned.

Two remaining shots in the A series
will attempt a greater number of objec-
tives than originally scheduled and may
attempt to double the 200-250 mi. range

over which the first two A series shots
were fired.

BG missile, the ground facility check-
out vehicle for the B series, and the BL
or laboratory missile for the B series,
which is used to checkout systems, al-
ready are at Cape Canaveral,

Second A series missile provided an
unplanned test of the flight control sys-
tem when the missile rolled slightly.

System corrected satisfactorily.
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will be 100 Ib,,
weight 661 1b.

Scout IV staging will be as follows:
® First stage will be similar to stage one
of Scout 111 in all respects.
® Second stage also will be similar to
stage two of Scout II1.

e Stage three. Designation of this
stage will be Antares. Rocket motor will
be the BuOrd-Allegany X-254, a scaled-
up version of X- 248. Stabilization will
be by ]ndmﬁgr:n peroxide fixed jets and
control by fins and jet vanes. Minne-
apolis-Honevwell guidance package for
the vehiele will be located at the top of
this stage. Rocket weight is 2,200 1h.;
structure will weigh 50 1b.; spin-up,
control equipment and autopilot an-
other 130 1b., making a total stage
weight of 2,380 1b,

® Fourth stage will be similar to Scout
I11's stage three.

Except for the addition of the X-254
rocket motor, hardware used in Scout
[IT and Scout IV will be practically the
aATT1E,

Firing scheme for the various rockets
of the multistage Scout vehicles prob-
ably will follow this pattern:
® First stage will be ignited from the
control blockhouse, a standard proce-
dure.

e Second stage will be ignited after
burnout of first stage or following a coast
mterval in which the first stage still will
be attached. Coast between first and
sccond  stages can reduce the ceffort
required to overcome unstable acrody-

making total stage

Venus Probes
Washington—U. 5. will fire two space

probes toward Venus nest June, as re-
ported by Aviation Week (Feb, 23, p.
26), but National Aeronautics and Space
Administration  will not  call  them
Vienus probes “becanse I have the feel-
ing that in truth the accuracies that we
can achieve with our corrent technology
are not great enongh to be able to de
hne these as Venus probes,” Abe Silver-
stein, NASA's director of Space Flight
Development, said last week.

“I would prefer to say that we will

fire in the general direction of Venus
with a hope perhaps that we will meas-
ure in deep space some new informa-
tion regarding, for example, communi-
cations,” Silverstein said on Columbia
Broadcasting System’s television program
“Face the Nation.”

“We are going to fAre—our program
includes firings to great distinces to sce
whether or not we can preserve the

power within the satellite for long
enongh periods of time so that we can
get reception from distances of 20 or 30
million miles.” Silverstein pointed out

that astronomical data is so imprecise
that the position of Venus is known only
within about 50,000 mi.
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LAUNCHING scheme for Scout vehicles calls for an 80 ft. launching tower monnted on a
turntable, rotating 45 deg. either direction for various azimuths.

namic forces, If coast is not used, it is
likelv that this ignition will be initiated
bv a pressurc-actunated switch coming
mto operation when the st stage
chamber pressure tapers to about 200
psi. Where coasting is employed, igni-
tion probably will be initiated by delay-
tvpe of equipment actuated by a pres-
sure switch or, as an ﬂtﬂm.ith i
timing device which begins 1ts count
at hittoff.

® Third stage ignition may be maugu-
rated at burnout of the second stage
through use of a pressure-actuated
switch, but another possibility is that
a coast peniod mav be emploved be-
tween second stage bumout and third
stage 1gmition.

e In Scout IV, fourth stage igmition
will be accomplished by a signal from
the control programmer.

“wload of equipment and instru-
ments will have to be protected against
acrodvnamic heating, but the material
features involving excessive weight to
accomplish this protection will be jetti-
soned before final staging 1s ignited.

IFor trials involving orbiting and re-
entry, top two stages of the Scout vehi-
cles probably will coast together after
the next-to-hnal stage burns out, with
attitude maintained by Minneapolis-
Honevwell guidance and control units
in the next-to-top space. For orbital
firings, attitude of the two stages will be

at an angle equal to that of the local
horizontal at the apogee of the ascont
trajectory, when the final stage will be
rotated by spin rockets and the stage
fired.

I“inal stage spin rate will be a function
of the thrust vector nusalignment
anticipated and flight path deviation
tolerated.  Scout IV fourth stage spin
ratc may be 160 rpm; about 80 rpm. 13
expected for third stage of Scout 111

In re-entry attempts, attitude, spin-
up timing and last stage firing will be
programmed so that the last stage wall
burn out at altitude of about 19 mi.

Vertical trajectories will be launched
in the range between 75 and 90 deg.
from the horizontal. All rocket motors
will fire successively with no coast be-
tween stages.

Highlights of the structural plan,
checkout program, launch system and
associated aspects are:

e 7ero-lift trajectories arc programmed
with the orbit perigee alhitude vaned
by changing cither the initial launch
angle or period of coasting between
burnout of first stage and ignition of
sccond stage. Because loads mmposed
are deanﬁLnt upon airframe  design,
choice of Right paths and launching at-
titudes will be the airframe contractor’s
responsibility, Selected flight paths and
launching attitude will be analvzed with
regard to safety aspects in the event of
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about May 1.

studies:

® Martin Co.—Martin made six test flights, vusing a Boeing B-47, including one
Flights included three drop tests of the
two-stage frame, a light-off test, a singlestage test that traveled to about 300 mi,
and the two-stage shot over more than 1,000, Two wehicles remain unfired. Main
purpose of tests was to determine whether a massile conld fly in two aerodvnamic
environments—subsonic before and during part of its climb, and supersonic in its
ballistic flight. Forward stage was guided by a Martin system called DOMAR
(Doppler-Martin), and subcontractors were General Frecision Equipment Co. for
Missile is bellshaped at the rear for
aerodynamic stabilization. Interim version consisting of the test vehicle could
be carried by B-47 and B-52 to extend their range.

® Convair Division of General Dynamics Corp.—Teamed with Lockheed for two
shots of its single-stage test vehicle from a B-58. Second shot was considered very
A proposed interim 500 mi. vehicle would be readv before ALBML
Vehicle also is bell-shaped at the rear for stabilization and is an adaptation of the
Sergeant-powered Lockheed X-17 re-entry research vehicle.

¢ McDonnell Aircraft Corp.—Test vchicle is called Draco. It is two-stage with
four fins on each stage. Only ome of three planned test vehicles has been fired,
from an Honest John ground launcher at Cape Canaveral, Fla. Final stage is

shot that traveled more than 1,000 .,

guidance and Thiokol for propulsion.

successful,

guided.

suidance or control svstem failure, loads
imposed on airframe as a result of

mancuvers or wind shear, heating effects
and amount of control encrgy required.

* As a safety provision Scout will in-
corporate destruction system that will

destrov only the propulsive capability of
the second and third stages. Target

is to accomplish this bv a simple ap-
proach such as rf_ndcrmg the rocket
motor cases incapable of retaining pres-
SUre. Bcgtmctmn svstem will be ﬂu:' joh
of the airframe contractor, using NASA-
supphed ground command equipment
to initiate the signal, vehicle command
recerver, antennas and power supply.

* |.oads and elastic requirements will be
determined by the arrframe contractor,
who will perform complete dvnamic
and  stress analvses and also  outline
the program of static and other ground
tests required to prove the engineering
cesign.

o Structure will be required to give

pasitive margins of safetv for design
vield load and design ultimate load.

Limit load will be equal to the anti-
cipated load on the structure, design
vield load will be equivalent to 1.15
times the limit load while ultimate
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Air Launched Missile Competition

Washington—Industry this week is making presentations to the Air Force on
the WS-138A air launched ballistic missile (ALBM). More than 20 companies are

believed to be competing for the 1,000-1,500 mi. missile. Decision is expected

ALBM is intended principally for use on the North American B-70 but probably
will be used first on the Boeing B-52 and Convair B-58.

It is an outgrowth of the competition which provided the 400-mi. range North
American Hound Dog for use on the B-52. Air Force followed the Hound Dog
with ALBM feasibility studies, known as Project Bold Orion, under an Air
Research and Development Command Study Requirement 168 (AW Dec. 22, p.
22). Weapons system designation was W5-199,

Companies making proposals include the three who participated in feasibility

Other companies and teams believed to be in the competition:

General Electric Co.-Douglas Aircraft Corp. team; Bell Aircraft Corp., probably
teamed with Thompson-Ramo Wooldridge; North American Aviation, Inc.; Boeing
Airplane Co.; and Northrop Aircraft, Inc.

design load will be equal to 1.50 times
the limit load. Fittings on the vehicle
will have a factor of safety of three
based upon the material vield stress.

® Analyses of first stage acrodvnamic
fin cfficicney, torque tube and aileron
control clastic characteristics and the
resulting loss in control effectiveness,
aitframe bending frequencies and  di-
vergence investigations will be supplied
bv the airframe contractor.

e NASA's jet vane material and con-
figuration is scheduled to be tested
this month by Acrojet-General in static
firings of the company’s Senior (Algol)
rocket. Data will be supplied to the
airframe contractor to assist in develop-
ment and manufacture of the vane.
Rocket motor blast will envelop the
vane for only a short period, because
it will be jettisoned from the first stage
after onlv a few seconds of flight.

@ In addition to engineering and fab-
ncation of the Scout vehicle, the air-
frame contractor also will perform a
scries of tests.

Tvpe-approval tests will establish the
capability of design to withstand limit
loads, vibration and environmental ef-
fects. Items that are typeapproval

tested will not be used for other tests
or in flight trals.

Operational tests will be conducted
cither on assemblies or mockups and
will include operation of controls, stage
separation, spin-up and nose cone sepi-
ration. These tests will be required on
cach item of flight hardware as a quali-
fication check, Items which have onlv
ane-shot operational capability will be
cvaluated statistically,

Qualification tests will be performed
on critical units of flight hardware, will
include a complete stage coupling and
fin structural test to cstablish that
tolerances, component mating and de-
flections are within limits,

Dvnamic testing will be conducted,
when necessarv, to determine the
amount of additional loading occurring
as a result of vibration. During this test
run, dynamic balance of the spin-up as-
sembly also will be determined.

e Under delivery planned, engineering
lavouts and prcltmnmn load analvses of
Scout covering assembly, handling and
launching features are scheduled to he
turned over to NASA within 30 days
after the airframe contract is awarded.
Contractor will supply launch-site as-
sembly procedure, check list for the en-
tire assemblv program and preflight pro-
cedure within 30 davs before dc]m:n
of the first Scout 111 vehicle.
® Airframe componenis will be deliv-
cred to Wallops Island together with
one launcher which will be erected by
the airframe contractor on the site pad.
® Ignition timing devices for the rocket
motors as well as the fairing for protec-
tion of exterior stage-to-stage wiring,
will be designed, manufactured and as-
sembled by the airframe contractor, who
also will supplv ignition power supply
and associated wiring and junction box
for ignition leads.
® On-the-job training of NASA person-
nel in "I‘-'"i{.‘l't'lhh of airframe components

and operation of the launcher also will
be provided by the airfframe contractor.

NASA pt‘l‘mnn{*i will launch the Scout
vichicles.

® Launching tower, approximatelv §0
ft. high, will be composed of an open
framework mounted on a tumtable, ro-
tating 45 deg. either wav from a refer-
cnce position to afford vanous azimuths.
* Work platforms will be positioned at
stage-joint heights. Both ladder and ele-
vator will provide access to the work
platform. Top of launch tower will have
a small hoist to lift the top stage onto
the vehicle.

® Launcher will include a cable-lifted
beam pivoted to permit lowering so that
the bottom stages of the vehicle may be
assembled in the horizontal position.
Beam will have sufhcient strength to
restrain the first and second stages plus
an additional weight tolerance in the
horizontal position.
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Military Objections Spur Budget Probe

By Ford Eastman

Washington—Reservations  expressed
bv members of the Joint Chicfs of
Staff as to the adequacy of certain pro-
grams 1n the iscal 1960 defense budget
prempted Congress last week to resume
its appraisal of the nation’s defenses and
needs.

The inquiry, conducted by the Senate
Preparedness Subcommittee headed by
Sen, Lyndon B, Johnson (D.-Tex.}, gut
under way with the service chiefs the
iirst to testifv behind closed doors.
Also scheduled to appear were Defense
Secretary Neil McElroy and Budget Di-
rector Maurice Stans.

Johnson said that—while doubts had
been expressed earlier as to whether
sufhicient funds were requested by the
Administration for certain programs—
the Berlin crisis has placed a new light
on the subject,

“We cannot afford to indulge in
wishful thinking,” Johnson sad, “but
rather must appraise the facts as thev
exist and steadfastly face the 1ssue
squarelv. We must determine whether
the malitary policies of our country are

bemg written bv  military officers
through the judgment of our Joint

Chtefs or a budget officer.”

Service Reservations

During the subcommittee’s initil
hearings in Januarv, it was brought out
that each member of the Joint Chiefs
had signed a letter supporting the Iiscal
1960 military budget with certain res-
ervations. Johnson requested each chiet
to furnish the subcommittee with a de-
tatled hist. Doubts expressed bv the
militarv leaders included:
¢ Gen, Thomas D. White, Air INorce
Chief of Staff, smd the Fiscal 1960
budget does not provide sufhcient funds
tor replacement of the Boemg B-47
(presumably by the Mach 2 Convair
H 53) as I"IPIEH'I..’ as requested, accelera-
tion of the nuclear powered aircraft
program or correction of certain deh-
ciencies in the construction program
illld ﬁ;][‘[‘:li’iﬂllﬁ and mauntenance arca.
@ Gen. Maxwell D. Taylor, Army Chict
of Staff, said insufhicient funds were pro-
vided for modernizing Army equipment,
initiating production of the Nike Zcus
anti-missile svstem, maintaining active
and reserve Army units at the recom.-
mended personnel strength and for pro-
viding for the procurement of the ree
ommended number of surface-to-air
missiles.
® Adm. Arleigh Burke, Chicf of Naval
Operations, said more funds should have
bccn provided for Navv modernization,
procurement of equipment and to in-
crease research and development.
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¢ Gen. Randolph Pate, Marnine Corps
commandant, said the budget does not
provide proper funding for personncl,
ships, aurcraft and construction and
maintenance of facilities.

Gen, ‘Tavlor said that expenience in
the Armv's modernization program indi-
cates that 10% of the current equip-
ment mmventory should be replaced an-
nually due to wear, consumption and
obsolescence, Since the inventory is
about %14 bilhon, he said funds re-
quired for replicement would amount
to $1.4 hillion. In addition, the in-
ventorv should be inecreased from 514
billion to 520 billion, an objective he
hopes to attain in Aive vears, lhr-. would
mean that the Army requirement for
this purpose would amount to $2.8 bil-
lion for procurement, exclusive of the

Nike Zeus program, annually for the
next five vears in adition to 5200 mil-
lhon for industrial mobilization and
transportation.

The 1960 budget will make available
51.19 billion for procurement and 3176
milhon for mdustrial mobilization and
transportation, Gen. Taylor said.

While the Nike Zeus program is
provided sufficient tunds to continue
rescarch and development at an opti-
mum rate, Tavlor said, no funds are
provided to imtate production of tac-
tical equipment and missiles.

His reservation i this arca, he said.
arises from the now-unopposed threat
from intercontinental ballistic missiles
and his conviction that the importance
of pbtaining the anti-missile weapon
at the carlicst possible date outweighs

THE JOINT CHIEFS OF STAFF
WA ETOMN I, O

CM-280-59
19 January 1959

MEMORANDUM FOR THE SECRETARY OF DEFENSE

SUBJECT: Joint Chuefs of Staff Position on the FY 1940 Budget

The Joint Chuefs of Staif consider that the FY 1980 proe
posed expenditure figure of $40, 945, 000, 000 1» adequate to
provide for the essential programs necessary for the defense
of the nation for the period under consideration They find no

serious gaps in the key elements of the budgst in its present
form, but all have reservations with respect to the funding of
soune. segments of their respective Service programs.

e

Chairman, Joint Chiels

':hl'.I; of Seafl, U, E.Iﬂ.rmy

EH-I of Stafi, U. B, Alr Forca

Downrraded to IMCLASSICTD npar
autharity Brig General Randall
Wil Amzt tn Sec Def on 29 Jan SF

Stadl

Chisf Hél'ﬂ'il ﬂ'pn rlti-u.

/{}Z{Lﬂr—l‘:‘_ﬁm

Commandant, U, 5, Marins Corps

(fes) sK o9kse o o

FocDel Cont, I-.zL_

OUR DEFENSE IS "ADEQUATE"—This is a photographic facsimile of a statement to the
Secretary of Defense signed by the Joint Chiefs of Staff saving the military budget for

Fiscal 1960 is “adequate.”
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Over-Temperature Indication Cuts X-15 Flight Check

North American Aviation’s X-15 research vehicle was carried aloft for 70 min. last week for the first time, slung under the right wing
of a Boeing B-52, but first captive flight was cut short at that period when an over-temperature indication was registered in the rocket-
powered aireraft. Over-temperature condition was possibly connected with a supply of hydrogen peroxide monopropellant carmed aboard
the X-15 since it is required in operation of part of the jet reaction control system. Some unexpected smoke was observed. With NAA
test pilot Scott Crossheld aboard, the X-15's controls, stability augmentation and communications systems were checked during the
flight, which reached an altitude of 38,000 ft. and a speed of Mach (1.8. Boeing B-52 mother ship was piloted by Capt. Charles C. Bock,
Jr., and three chase planes accompanied it. North American plans to make about 20 flights in its structural integrity systems proving

program on the frst X-15. Fewer flights are expected

to be made on the second two X-15 vehicles, since a large amount of B-51—

X-15 compatibility work already will have been accomplished, plus a certain amount of structural and systems proof work.

the possible financial risks inherent in
initiating selective production now.

Gen. Taylor said funds for Army
surface-to-air missile programs fall sub-
stantially short of those nceded to
rcach the goals recommended bv the
Joint Chiefs of Staff and which he
feels are required for the indefnite
future to cope with the high and low-
altitude threat of the manned bomber
and the air-to-surface missile.

Gen. White told the subcommittec
that, while certain scientihc advisers do
not feel the U.S. is readv to begin
construction of a nuclear-powered air-
craft, he considers the program suff-
cientlv advanced that construction of
a prototype airframe could Em:ccd and
the propulsion phase of the program
accelerated.

Later, Rep. Melvin Price (D.-IIL),
chairman of the Joint Congressional
Atomic Energy subcommttee on re-
scarch and development, pointed to
Gen. White's statement as “further evi-
dence” of the importance attached by
military experts to accelerating the air-
craft nuclear propulsion program.

“Tt is clear,” Price said, “that Gen.
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White and his expert militarv advisors
. . . believe strongly . . . that the pro-
gram is sufficiently advanced technically
to warrant the commencement of work
on an airframe and propulsion svstem
suitable for first flight.”

In another area, he said, the coverage
that will result from the Bomarc pro-
curement proposed by the budget 1s
substantiallv less than what the Aur

Force initially submitted.
Gen. White said the Air Force mili-

|
Hawk Cut
Washington—Army disclosed last week
that its Ravtheon Hawk low-altitude de-
fense mussile will not be deployed at
fixed installations in the U. 5. and that it
has formally abandoned plans to inte-
grate the Navy-developed Talos defense
missile into its program “because we
could not aftord it.” Army had planned
to couple the Hawk with the high-alti.
tude Nike Hercules for allround de-
fense. The project, however, was re-
jected by the Joint Chiefs of Staff. Hawk
may still be used by NATO nations.

tarv construction program is marginal
in terms of support-tvpe facilities and
does not provide for the cumulative
and growing deheit in many equally
important areas. Also, he said, the
Fiscal 1960 Air Force operations and
maintenance funding is minimal and
will require deferral of certain programs
which would be desirable and, in some
cases more economical, to accomplish
with Fiscal 1960 funds.

In order to maintain Navy capabili-
ties, Adm. Burke said more funds
should have been provided for main-
tenance and modermization of ships and
aircraft; procurement of new ships, air-
craft, guided missiles and their asso-
ciated clectronic equipment; accclera-
tion of anti-submarine warfare progress;
procurement of fleet ballistic mssile
weapon systems, and increased rescarch
and development effort.

Gen. Pate told the subcommittee he
felt the Marnne Corps requires per-
sonnel to adequatelv man three divi-
sions and three aircraft wings and
therefore calculated strength at 200,-
000. The budget provides for only
175,000.
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Boeing 707 Development Writeoffs
Shave $9 Million From Earnings

New York—Heavy developmental
writeoffs for its 707 jet transport plaved
a major part in clipping almost 59 mil-
lion from Boeing Airplane Co.'s cam-
mgs last vear and the outlook 15 for
another substantial drop n earnings
this vear,

Lower muilitarv sales this vear also
will be a factor, the company reported.
Transition of the B-52G bomber and
Bomarc interceptor mussile from cost
reimbursement tvpe contracts to fixed
price contract basis will bring earnings
on these programs to low levels in the
first half of 1959,

Bocing's 1958 sales of $1,711,929,-
576 were an all-time high for the com-
panv—the previous record was 51,596,
508,515 in 1957—and came within $5
million of equaling the all-time sales
high for anv aircraft companv racked
up bv Curtiss-Wright in 1944 (AW
Mar. 10, 1958, p. 23).

Stressed by the company, however,
was the lack of cffect the hooming sales
total had on earnings, which dropped
from $38,159,707 1in 1957 to 529,300.-
013 last vear. Boeing's 1958 proht
margin on sales was onlv 1.7%, a drop
even from 1957's anemic 2.3% hgure.
Per share earnings last vear were 54.01
compared with $5.285 the vear before.

A substantial loss is being incurred
on 707s delivered or on order based on
the current order book. But the com-
pany expects an aggressive sales cam-
paign to turn the progrim into a re-
warding one over a period of vears.

Writcoff for 707 rescarch, develop-

United Aireraft Earnings

United Aircraft Corp. last week re-
ported sales and earnings in 1958 were
sccond only to 1957's record company
highs. Company-financed developments,
phase-outs of older products and United’s
own decision to enlarge its technical
capabilities explained what decline there
was, the company said.

Sales were $1,200,427,387 compared
with $1,232,919,313 in 1957. Eamings
declined from $51.366,108 in 1957 to
$42,294,728. Military engine deliveries
are forecast to decline next vear, but
commercial engine deliveries will rise so
the totals will not be much smaller than
1958, the company said. Heavy develop-
ment costs in the space and missiles

field will continue, and may affect 1959
eammings if no government support is
obtained for projects.

Backlog at the end of 1958 was 51,400
million compared with $1,975 million

a4 year earlier,
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mental, administrative and other gen-
eral expenses were approximately $34
million m 1958, In addition, there was
charged against earnings a $16 million
total which “represents the amount
necessary to reduce accumulated charges
(work in progress) at Dee. 31, 1958, on
the 707 program to estimated propor-
tional sales value based on the quantity
of airplanes scheduled for production,”
the company said.

Total charges, including the proto-
tvpe cost, have amounted to 94 million
since the program’s mception i 1952

The Los Angeles Regional Renegoti-
ation Board has recommended that
Bocing make a 56 million refund for
1955, less allowances for tax recomputa-
tions. Boeing said that if the Renego-
tiation Board makes a finding of ex-
cessive profits it will take anather ap-
pcal to the U. 5. Tax Court (AW Nov.,
17, p. 31).

Other 1958 hnancial reports:
® Temco Aircraft Corp. sales were 5119
million and earnings were 52.5 mallion
in 1958, with both sales and profts
holding at the same level expenienced
in the previous vear. Temeo reports
carnings last vear were 52,555,885, or
$1.50 a share, onlv a shght increase
from the hgures of $2,514,023 and
$1.48 a share for 1957. Total sales
dipped slightly from $119,160,000 in
1657 to $119,100,000 last vear. Back-
log at the end of 19538 was about
S108 mallion.

Vanguard Wobbling

Hampers Data Return

'ﬁ’nshin%mn—“fﬂhhln of the Van-
guard IT cloud cover satellite about its
major axis is making interpretation of
the data “unexpectedly dificult,” Na-
tional Acronautics and Space Adminis-
tration said last week.

Goal was to stabilize the spherical
satellite around the longitudinal axis of
the cvlindrical instrument pack inside
the shell by giving the whole satellite
a final spin rate of 50 rpm. Spin mstead
is about 15 rpm., causing the longi-
tudinal axis to wobble bv as much as
20 to 45 deg.

But Armv Signal Corps engincers ex-
pect to be able to produce eventually a
picture of a part of the carth’s cloud
cover from the quarter-million feet of
taped signals broadcast during Van-
suard’s 18 davs of radio transmission,

From launch on Feb. 17 until the
batteries expired at 9:37 p. m. EST on
Mar. 7=about four davs after they were
expected to die—Vanguoard 1T had made

Discoverer 1 Orbit

Los Angeles—Discoverer 1, polar-orbit
satellite fired from Vandenberg AFB
Mar. 4, 15 re to have been sighted
visually from Air Force installations in
the vicinity of Fairbanks, Alaska, early
last week, although official conhrmation
wias not available,

Previous fignre of 41 tracking reports
has been swelled by additional radio
contacts, including signals received by
General Electric’s Ithaca station which
uses the Kranse method, based on re-
flection of signals by jonization tracking
of the satellite as it moves through
space.  Signals from the satellite’s radio
beacon were still sporadic, indicating
that the complete orbiting second stage
was still tumbling.

Most recent figures indicate the orbit-
ing period of Discoverer T is 95.569
min., perigee 176 mi, and apogee 519
mi. Life of the satellite is expected to
extend bevond 30 davs from lannch
date.

No skin tracks (radar sightings) have
been achieved. Viewed sidewise, orbit-
ing second stage would present a 19-ft.-
long target for a radar beam. From the
end, the satellite would offer only a
5-ft. diameter surface, making radar con-
tact difficult.

211 circuits of the carth and had been
interrogated successfully 152 times by
ground stations. On 19 orbits, it did
not pass within range of an interroga-
tion station, Recorder stored 50 min.
of data and transmitted it on signal in
60 scc. bursts. NASA said the thermal
design of the satellite was proved when
internal temperature remained within
one degree of the 1101 design tempera-
ture for a satellite spending about 68%
of its time in sunlight.

Refined orbital figures for Vanguard
IT as of IF'eb. 24 are:
e Apogee—2,065 mi.; apogee velocty,
13.093 mph.
® Perigee—346.9 mi.; pengee veloeity,
158,312 mph.
® Orbital period—126.55 mun.

e Inclination to equator—32.569 deg.

Civil Jetstar Order

Lockheed Aircraft Corp. will deliver
the first corporate Jetstar airpkine to
Continental Can Co. by Jan. 31, 1961.
Approximately 70 position options are
held by Lockheed and the company is
negotiating on contract wording, delivery
dates, tvpes of engines, and special equip-
ment. Corporate  versions may  be
powered with either two or four engines,
depending on  customer  preference.
Prototvpes are fying with  Bristol
Orpheus turbojet engines.  Four-engine |
versions will use P&W JT-12s.
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NASA Reports Data
On Pioneer IV Orbit

Washington—NMore precise figures for
the Pionecer IV lunar probe’s launching
and solar orbit (AW Mar. 9, p. 321)
were reported last week by National
Acronautics and Space Administration’s
Jet Propulsion Laboratorv. New hgures
drc.
® Period—394.75 davs.

e Average speed in orbit—6+,500 mph.
® Perihelion—91.7 million mi., to be
reached at 9 pom. EST on Mar. 17, with
a speed of 69,500 mph.

e Aphelion—106.1 million mi., to be
reached at 6 am. EST on Oct. 1, with
a speed of 60,000 mph.

e Closest approach to moon—37 300
mi., passing 7.2 deg. ahead and 5.7 deg.
sorth of the moon, at a speed of 4,490
mph. Desired closest approach  was
20,000 mi. At closest pass, probe was
233,000 mi. from the earth.

e Tracking—Probe was tracked for 82

it T

Al e
-~

hr. and four minutes after launch
to a distance from earth -of 407,000
mi. Last signal acquisition was at 10:24
am. EST on Mar. 6 by the 85-ft. Gold-
stone antenna. Probe's 18 standard mer-
cury batteries also had powered the
transmitter for four hours on the ground
before launch.

e Launching—Errors in trajectory in-
cluded minus 4.5 deg. in elevation and
plus 1.3 deg. in azimuth, Maximum
velocity was 24,789 mph., or 196 mph.
below the desired velocity.

e Next approach to earth—July, 1972,
at a distance of something more than
10 million mi.

e Instrumentation — Geiger-Mueller
tubes indicated nothing unexpected in
the wav of high-intensity radiation.
Photo sensor did not work because
moon’s 1mage at 37,300 mi, was not
large enough to actuate it, De-spin
mechanism did work. Internal temper-
ature rose to 42C at injection and re-
mained there.

e Ascending node—1 am. EST on

—

Work Starts on Yndeberg Titan Silo

First of three Titan intercontinental ballistic missile underground silos is under construc-
tion at Vandenberg AFB, Calif., where the mission will be primarily training, although
operational capability will be provided (AW Mar. 9, p. 125). Layout will be similar to
Titan base at Lowry AFB, Colo., except the Lowry complex will include nine silos.

a2

Saturdav, Sept. 12, 1959, at which time

the Pioneer IV's orbit will have an in-

clination to the ecliptic of 0.127.
New figures also have become availa-

Lle on Soviet Russia’s Mechta lunar

piobe (AW Jan. 12, p. 26):

¢ Perihelion—921.1 million mi. on Jan.

12, 1959.

e Aphelion—120 million mi.,, Aug. 21,

1959.

® Period—+443 days.

e Average speed in orbit—63,100 mph.

e Tracking—63 hr. to a distance from

carth of 370,000 ma.

Radiation Belt Data
Reviewed by Soviets

Moscow—Radiation belts around the
carth are less intense than originally be-
lieved, according to data recenved from
the Soviet Lunik cosmic rocket and re-
ported in Pravda.

S. Vernov, corresponding member of
the Soviet Academy of Sciences, and
his laboratorv collaborator, A. Chuda-
kov, said in an article that the data
indicates that manned space vehicles
will require relatively less shielding
frrom X-ravs than had been expected.
The article said:
¢ Large number of electrons are circling
the earth at altitudes of up to 31,000
mi., but their energy is relatively small,
ranging from 30,000 te 100,000 clee-
tron volts,

e Cosmic radiation intensity at %rmt
distances from the carth is “negligible,”
with onlv two particles passing through
one square centimeter cvery second.
At distances bevond  approximately
36,000 mi., the intensity doecs not
change.

e Data proved experimentally that clee-
trons moving around the ecarth waver in
their motion, wandering “for a very
long time” while locked in a magnetic
trap created near the earth by the
earth’s magnetic field. “These phe-
nomena are similar to what takes place
in installations where physicists are try-
ing to produce thermonuclear reac-
tion.”

At a height of 9,300 mi., therc are
700 times more particles than at 2
height of 250 mi. on the same line of
force.

This means that of the 700 particles
at 9,300 mi., onlv one flies down to a
low altitude.

All others waver along the line of
force, going from one hemisphere to
another and back, and do not flv down
to low altitude.

The article said that there are
grounds to indicate that the mmner zone
of intensive radiation around the carth
consists mainly of protons, though no
details are given. “Electrons of the
outer zone possess energics which are
relatively small.”
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Space Technology

Military Limits Space Effort to 600 Mi.

By Ford Eastman

Washington—Military  space cfforts
in the irmnediate future will be limited
to 600 mi. above the carth, according
to Rov W. Johnson, director of De-
fense Departiment’s Advanced Rescarch
Projects Agency.

Johnson told the House Commuttee
on Science and Astronautics during
closed-session  testimony  released  last
week that, mihtanly, there did not
appear to be any present need for con-
cern bevond 600 mi. Efforts in the
immediate future are being  concen-
trated in building military hardware to
mancuver and orbit in this area, he
said.

Transfer of the lunar probe shots
from ARPA to the National Acronan-
tics and Space Admimstration by the
President was a clear mdication that
probes in the area of the moon were
outside the military purview, at least
for the present, Johnson said.

He said, however, that, in time, thas
department would become concerned
with space outside the 600-mi. hmit
when ‘technology has advanced to the
point to indicate there were military
requirements bevond this arca. The
one exception seen at this time, he
said, 15 the 24-hr. stationarv satellite
scheduled to be placed into orbit at
22,000 mi. i the communications
satcllite program.

ARPA Developments

On other aspects of ARPA’s assigned
role in military space technology, pro-
pellant chemistry and balhistic missile
defense, Johnson told the committee:
e Four contracts have been awarded
for comprehensive research endeavors
in sohd propellants. This work, broad
in scope, involves ingredient synthesis
studics, thermochemistry,  thermody-
namics and performance calculations,
propellant formulation, property inves-
tigations and necessary related chemical
engincering and research. Initial ob-
jective is development of solid propel-
lants having specific impulses 10 to
20% higher than those now available,
e Government in-house solid propel-
lant rescarch programs include work on
synthesis, engine-cooling  technigues,
detonation  studies, thermochemistry
and new compound cvaluation and
characterization. Over-all objective of
the entire ARPA program, including
industrial research contracts and con.
tracts with universitics and non-profit
organizations (AW Nov. 3, p. 34), 18
the discovery of new chemicals, devel-
opment of practical methods of syn-
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thesis and  obtaiming  the knowledge
required to utilize these matenals n
practical and highlv efiicient sohid pro-
pcllants,

e Later phases of the Discoverer satel-
lite program may use the Convair Atlas
intercontinental ballistic missile as
booster for larger pavload capabilities
still Tater, he said, the program might
include the 1.5 mullion Ib. cluster
booster being  developed for NASA.
Present Discoverer schedule calls for
liunching one vehiele a month for the
remainder of the calendar vear.

e Navigation  satellite  program 15
planned to provide an instantaneous,
all-weather  svstem  for  determining
position at anv point on the globe by
passive means.  Receiving station will
listen to radio frequency signals trans-
mitted by the satellite as 1t comes over
the horizon. Signal is initiallv shifted
up by the Doppler shift duce to the
satellite rate of approach to the re-
ceiver. Satellite will relay to the recciv-
ing station the signal for the Doppler
shift, a coded signal of synchronous time
and coded signal signifving the orbital
diameters in cffect. By using this svs
tem, the position may  be located
within four-tenths of a mile.

® I'our tactical cloud-cover satellites are
expected to be delivered by Mav along
with .six other satellites for laboratory
environmental and other tests.  Pirst
launching, with an estimated life of five
months, will be attempted in July or

Military Av

The military services had an unobligated balance for new contracting in aircraft
and guided missiles of $9.2 billion on Jan. 1. The unexpended balance totaled 519.5
billion, Following are details released by Department of Defense.

August; the second in Februarv or
March of next vear. Three cameras,
strategically positioned i the satellite,
will feed pictures into separate mag-
netic tape recorders for plavback on
command. A thousand pictures will be
produced every 24 hr., with cach pic-
ture showing its detail in 500 television
hnes per nullimeter.

® ARPA visualizes a future need for a
national space daty coordimation center
to senve the entire U.S. requirement,
mcluding NASA, ARPA and anv other
orgamzation engaged m space achvithies.
It would, Johnson said. be responsible
for categonizing all space  wvehicles,
and the program should call for broad
goals in date acquisition as well as in
data read-out analvsis and dissemina-
tion.

® Advanced research in the develop-
ment of a mussile defense assigned to
ARPA is Project Dam. This has instru-
mentation on a converted liberty ship,
American Mariner, recently launched
to observe firings from the Atlantic
Missile Range. Another program con-
cerns the motor vacht Acamia, which 1s
cquipped with a large varietv of re-
search radar and equipment. In addi-
tion, research radars are being installed
at Wallops Island to observe small
rocket firings and aircraft are being in-
strumented with optical and infrared
instrumentation to studv atmospheric
processes that take place during launch
and re-entrv of a ballistic missile.

iation Funds

OBLIGATIONS
(000 omitted)

July 1, 1958
through
Dec. 31, 1958

EXPENDITURES
(000 ommtted)
July 1, 1958 Unexpended
through Balance
Dee. 31,1958 Jan. 1, 1959

Unobligated
Balance
Jan. 1, 1959

Aircraft, Engines, Parts

Air Force .. ... 2478860 4,096,559 2.829.728 9,019,629
NOVY «ovvrrnns 662,965 2,290,891 1,078,856 4,220,039
ASIY 4ovssmns . 25,100 132,031 74,276 142,069
Yo svcals 3,166,925 6,519,451 3,952,860 13,381,737
Guided Missiles
Air Force ..... 1455895 1,706,342 918,097 3,921,634
NAVY «vvaenns ! 414,540 473,781 158,174 1,107 867
ATIY v veneess 431,000 530,082 470,183 1,162,203
o T 2,301,435 2,710,205 1,546,454 6,191,704
Electronics and Communications Equipment
Air Force ..... 274124 759 144 181.910 1,624,509
R e 04,534 216,186 93,656 465,219
e R 134,660 89 368 85.504 369,456
T 503,618 1,064,698 361,160 2,459,544
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Spﬂce Technﬂlugy

U.S. Space Lag Blamed on Bureaucracy

Los Angeles—United States 1s lagging
behind Russia in the mussile-space age
rush, not due to a dearth of technical
talent, but because of a “lack of bureau-
cratic skill,” according to Sen. Clair
I'ngle (D.-Calif.).

Speaking at the Western Space Age
Conference sponsored by the Los An-
geles Chamber of Commerce, Engle
said a surplus of government agencies
and cungressmnal committees hinders
industry's efforts to progress. Citing Dr.
\Wernher von Braun's expericnee as di-
rector of the Development Division of
the Army Ballistic Missiles Agency, he
said von Braun went twice muntlfh to
the Pentagon for committee meetings.
“And if that wasn't enough, from time
to time the committees wvisited the
Huntsville project,” Engle said.

Man-in-space projects are an example

of how project developments overlap,
resulting 1 a f.i]tunng development
program, because “our talent 15 spread
too thin." There are presently five man-
in-space programs, run by the Army,
Navy, Air IForce, National Aeronautics
and Sp&cc Administration-and Advanced
Rescarch Projects Agency, Engle went
on to say, but, “happily, the Marine
Clorps d::-es not have a man-in-space
program,’

The Senator also cited the prolifera-
tion of agencies and “czars” advising
the President. “Here is an incomplete
listing of the he tums to for
assistance: the National Science Foun-
dation, the National Science Board, the
Chief Scientiic Adviser, Dr. J. R.
Kilhan, Jr., the Federal Council of Sci-
cnce. and Technology (proposed), the
President’s Scientific Advisory Couneil,

MOCKUP of the Discoverer 1 Lockheed Aircraft Corp. satellite is displaved at the Western
Space Age Conference sponsored by the Los Angeles Chamber of Commerce,
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the special aviation adviser, Gen. Ll-
wood Quesada, the National Security
Council, the Federal Aviation Agency,
NASA, the Bureau of Standards, and
the Dcpﬂrtm{nt of Defense with all its
subdivisions such as ARPA and guided
missiles and the mulitary services. [f
Mr. Fisenhower wanted to know about
the value of a certain proposal, 1 doubt
it he would be sure where to turn or
whether he could get better informa-
tion from someone other than the ad-
viser he was consulting.”

Sen. Engle said he didn't know all
the answers to the problems plaguing
contractors as a result of excessive gov-
crnment  administration, but that it
was an important challenge to our form

of government to prove our ability over
Russian communism.

Massive Retaliation

Doubts of the military value of a

nuclear-propelled bomber (see p. 67)
were attacked during the conference by
F. A. Cleveland, chief advance ﬂﬂslgn
cngineer for Lockheed Aircraft Corp.’s
Georgia Division. He said the concept
of massive retaliation is invalid unless:
* Enough of the retaliatory force is in-
vulnerable to surprise attack.
* Retaliatory force is capable of finding
and destroving enemy’s mobile strategic
striking force as well as large fixed
targets.

The last point 1s 1mportant since it
is the requirement that we be capable
of winning the war if the deterrent
threat fails. A nuclear bomber, being
manned, has the capability of secking
out the difficult hrgt:l'-'. and making
conmmparatively invulnerable low altitude
target approaches because unlike chem-
ically powered bombers, fuel economy
does not demand a h:gh altitude ap-
pm.n:h

The trend in development of bomb-
crs has been toward greater speed and
higher altitude and defensive svstems
have ]'J-I!}[.‘I] oricnted to cope with those
traits.  “Such an orientation has tre-
mendous mertia because the defensive
system 15 so complex, consisting of
missiles, arrcraft, warning, search and
tracking EC['LIIFH‘]E:DI: and an enormous
communication and data correlation
network. Recent estimates of the effect
on wreraft crews of high altitude nu-
clear bursts indicate that attrition rates
in the high altitude approach can be
imcreased significantly,” Cleveland said.

Rand, USAF and Lockheed studies
indicate that attrition duc to enemv
defenses would be relatively slow in
the low altitude approach. Existing
chemical-fucled bombers can use the
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low altitude approach but radius of
action is sharply limited. Only nuclear
Eml}tllﬁiun offers combination of per-
rmance and range at low altitude,

A high altitude bomber passing over
a radar station can be detected for
over 15 min, but one passing at mini-
mum altitude can be detected for only
three minutes. Studies show that over
40 times as many radar sites are needed
to maintain a tight defense penmeter
against In}w—ﬂyin% intruders as agamst
high altitude, high speed bombers.
Identification and tracking of low in-
truders is dificult because the intruder
presents the enemy with many  ex-
tremely brief single sightings. The d difh-
culty of Idr:nhEﬂug and tmEng
compounded if there are several
truders nearby flving random courses.
The enemv is faced with an extremely
difficult data correlation problem.

Interception and attack are difficult
because of the short range of detection
and tracking and because an airplane
close to the ground does not present
an casy target to airborne madars and
infrared detectors because of ground
clutter. Short tracking range means in-
terceptors tend to get sucked into
tniIrt:-an in which thev are likelv to
cxpend fuel before getting within range.

Cleveland also deseribed USAI's nu-
clear-propelled  continuously  airborne
missile launcher and low level svstem
(CAMAL). He called the airframe
conventional except for the varations
needed to protect against radiation
damage. No untried design or fabri-
cation methods are required to produce
the system. “The propulsion svstem
itsclf, which is today in a rapidlv de-
veloping  state, s also designed by
tﬂﬂﬂl s state of the art. Every hasic
concept requiring solution has been
evaluated, tested and solved in the
laboratorv or in the actual hardware
itself,” he said. While shiclding in
CAMAL is very heavy, it does not ap-
proach - the weight of fuel climinated
by use of nuclear power, Cleveland said:
e CAMAL is no larger than present
Strategic Air Command bombers.
® CAMAL carries more pavload than
present SAC intercontinental bombers.
e [t will be able to operate many more
hours per vear than current bombers
after it reaches full operational status.
¢ It can operate from present runways
of SAC bases.
e One mission will rarely last more
than one week in the air despite the
absence of any signihcant limit on
range or endurance and despite the
fact that shielding will permit crews to
flv same number of hours per vear as
in conventional aircraft for 10 vears
without exceeding AEC limits,
o It can launch E’inng range air-to-sur-
face missiles against industrial targets
and then bore in at low altitude for

attacks against hardened installations.
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General Electric Unveils T64 Turbine Engine

First photo shows completed General Electric T64 free turbine engine which has entered
development testing at GE's Small Aircraft Engine Dept. Engine, being developed under
$58.5 milbon Navy Burean of Aeronautics contrict, uses basic power section to which
individual units can be added to make it either a turboprop or turboshatt engine (AW May
20, 1957, p. 34). Engine is rated mm the 2,600 shp. class,

News Digest

Solid propellant escape tocket on
which the Project Mercury passenger
will depend for safety imsurance dunng
160 sec. of acceleration to orbital alti-
tude will be designed, developed and
tested by Grand Central Rocket Co. un-
der a subcontract awarded by MeDon-
nell Aireraft Corp.

British government will contribute
half the remaining cost of developing
an advanced version of the Fairey Roto-
dvne VTOL transport, ﬂlthmlgh the
ﬁgurt has not been revealed.

Irish Airlines will order three Boeing
7200 medium range jet transports for
its Furopean and transatlantic routes.
Irish  government  sources %m-n the
prices as 5+4.2 million per airplanc.

George P. Sutton, 38, has been
named chief scientist of the Advanced
Research Projects Agency to fll the post
left open last December when Dr.
Herbert York became Defense Depart-
ment’s Director of Research and Engi-
necering. Last September, Sutton took
a leave of absence as manager of ad-
vanced design for Rocketdyne Division
of North Amencan Aviation, Inec. to

become Hunsaker Professor of Acro-

nautical Engineering at Massachusetts
Institute of Technologv. Sutton holds
Bachelor of Science and Master of Sci-
ence degrees on mechanical engineer-
g from Califorma Institute of Tech-
nology.

Piper Aztec light-twin business plane
prototvpe crashed after undergoing
lide tests near Lock Haven, Pa., plant,
%illing the pilot, Robert Piggott. Tail
of the airplane was found about 21 mu
from the wreckage.

French government 15 considering
placing a limited order for a larger ver-
sion of the Dassault Mirage IV twin jet
bomber which may be powered by Pratt
& Whitney J75 turbojet engines. Cur-
rent version, set for fArst flight next
month, is powered by Snecma Atar 9
engines.

U. 5. Army has awarded contracts
totaling $23 million to Bell Helicopter
Corp. for production of HU-TA and
H-13H turbine-powered  helicopters,

Radio Corp. of America’s Electron
Tube Division savs it has an approach
to development of subminiaturized clee-
tron tubes particularly suited for mech-
anized production. New design, called
Nuvistor, 15 aimed at reducing tube size
and power drain and increasing per-
formance.
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Latin Rate War Nears Showdown Stage

Predicted settlement of fare cutting dispute not
expected to trim foreign-carrier competition.

By L. L. Doty

Miami—Stormy rate-cut war that has embroiled some 60 airlines through-
out Latin America and the Caribbean for the past five vears finally appears

headed for a showdown.

However, any settlement of the conflict, which reached its peak with the
undcr—::ul‘tmg of established fares by as much as 40% by some South Amen-
can carriers, is not expected to stem the torrent of competition that has

built up against the U.S. airlines.

Despite the apparent harmony reached

on the rate and fare issue, hidden protective barriers—created by the strong
surge of nationalism that has swept the Latin American continent since

World War I1—will continue to stifle attempts by U.S. carners to meet

that competition squarely.

Most observers here close to the
Latin American picture feel the fare
issue will be resolved only because the
undercutters are now threatened with
the possibility of being undercut them-
sclves. Recently, UL S, airlines and other
member carriers of the International
Air Transport Assn. won the right to

charge fares 105 less than the low rates
offered by non-members of IATA.

Latest Developments

Here are the latest developments in

the airline situation in South Amenca:
® Meeting of governments in Rio de
Janeiro in ]anu:m (AW Jan. 19, p. 39)
created an air of optimism that an
cquitable fare pattern could be reached
that would bring a halt to cut-throat
competition.  Participating countrics
agreed o principal that IATA fare
levels would be set as standards in South
Amencan rate structures. Meanwhile,
present fares have been frozen tem-
porarily to stave off an all-ont war until
sll airlines concur on IATA standards.
® Meeting of airlines operating in South
America, scheduled to begin today at
Lima for the purpose of sctting rates,
has been postponed temporarily. U.S.

15 waiting for assurance that rate of cur-
!'ETI'I:'_"." E‘\EI'J:'ITIEE_ ;lTIEl agent Eﬂll'[l']'iﬁ'i]:ﬂl]
issucs will be resolved before any meet-
g on fares 15 convened. Observers sav
the postponement does not mdicate a
delaving action on the part of South
American carriers, but that is simply
the result of time-consuming cfforts to
coordinate all countries on all the issues
imvolved.

® South American carriers are still deter-
mined to impose stiff restrictions on
Iitth FFreedom trafhe. These airlines are
insisting that 75% of all traffic traveling
between two South American countries
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should be diverted to the flag carriers
of those countrics,

Small balance of 25% to be flown
on U.S. carniers will have a depressing
cffect on gross revenues of those air-
lines, according to officials of companics
here.

Principal problem lies in the large
number of airlines which now saturate
the Latin Amernican and Canbbean
markets, And, of the 62 carriers com-
peting for business in these arcas, 47
aperate to the U.S. as compared with
14 scheduled airlines that serve the
U.S. through the transatlantic route.

Among the scheduled carriers com-
peting for business throughout the area
arc eight major European airlines, with
KLM, for example, serving as manv as
28 aties in Latin America and the
Canbbean. Japan Air Lincs this vear
plans to begin scheduled service on its
South American route to add to the
runaway battle for trafhc (AW Dec. 29,
p. 30).

Latin American Story

Cut-rate war among South American
carriers has focused attention on the
problems U, §. airlines are facing in the
development of Latin American air travel
markets.  Following a survey of carriers
serving Latin America, Aviation Week
has prepared a series of two articles
analyzing the major issues creating these
problems. The accompanving article
covers the fare issue as it now stands.
A second article next week will deal
with specific trafic problems as they
are related to rates and to the bilateral
pacts between the U, 8. and Latin Amer-
ican countries.

Majority of the South American car-
ricrs are JTATA members, as are all
U.S. flag carriers offering scheduled
passenger service south of the U.S.
border—Amencan, Bramiff, Delta, East-
ern, National, Panagra, Pan Amcncan
and Western. However, in the foreign-
flag carrier group there are 13 non-
members of IATA which refuse to
abide by [ATA fare standards and offer
bargain rates far below fares charged
by their competitors.

Round Trip Rates

For example, CINTA, a Chilean air-
line and non-member of IATA, guotes
a fare of $515 round trip bchmm New
York and Santiago as compared with
the 5771.60 tourist and $983.40 first-
class rate published bv Panagra. Acro-
lineas Peruanas offers a $451.80 round
trip Miami-Buenos Aires fare as com-
parcd with Pan American’s tournist fare
of 5778 round trip between the two
points,

Attempts to force such carricrs to
hike their rates to more reasonable
levels have faled in the past. Gen-
crally, these operators have been able
te survive lower revenues because of
low costs.

They have purchased sccond-hand
aircraft with low writcoff charge and
kept wage-scales at minimum levels.
1 hm hold down overhead costs through
such devices as renting ground equip-
ment from airport operators or other
carricrs for the short periods of time it
15 actually needed and used, Also, the
cut-rate lines generallv confine service
to the plush, profitable routes leaving
the less productive areas to IATA mem-
bers.

IATA Conference

To combat these fares, the IATA
irafhe conference held in Cannes last
vear (AW Oct. 27, p. 26) adopted a
resolution which permitted IATA mem-
bers to reduce first-class and  tourist
furcs on South American routes to 3
level not less than 90% of the lowest
fare available on the routes in question.
The Civil Aeronautics Board approved
the decision and later reaffirmed its
stind when the 13 non-members  of
IATA protested.

Thus, according to airline officials
here, these carriers now face the threat
of being undereut and are readv to
make peace in the price-cut war, In
addition, chances are strong that the 13
carriers will take advantage of the op.
portunity to join IATA and place them-
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schves under the pledges of IATA obli-
gations.

First signs that harmony could be
rcached appeared when the South
American carriers met last December
as members of the Association Latino-
Americano de Transportadores, a traf-
fic association of the Latin American
carriers. At that time, Rene Pairoa,
head of CINTA, attempted to justify
the low rates but acknowledged that
some  settlement must be reached.
Ruben  Berta, president of Braal's
Varig—an IATA member—has led the
move to resolve the fare issue.

However, the fare structure is not the
only factor that has inhibited U. 5.
carriecrs in meeting South American
competition on even terms. Three
other elements—currency  exchange,
agents’ commissions and the regional
concept of traffic—also bar U. S. flag
cirriers from operating in a free market.

The frst two of these items now
appear headed for a settlement as a re-
sult of agreements reached at the Jan-
uary Rio de Janeiro meeting. In fact,
if they are not resolved, U. S. carriers
see little point in any further discus-
sion of fare levels since boath the agents’
commissions and currency exchange
1ssues, as theyv now stand, could cause
a continuance of sharp rate differences.

On the currency exchange problem,
it was unanimously agreed that the
U. S. dollar will be used as a standard
in the construction of fares. In addi-
tion, it was decided that a free market
rate of exchange will be adopted as a
means of stopping the spiraling infla-
tion of prices on airline travel.

Such inflation has provided South
American carriers with a net profit of
as much as 30 to 50 cents on the dollar.

I'or example, normal rate of exchange
mm Chile is about 1,050 pesos to the
dollar. However, airline tickets are be-
ing sold by some airlines at a rate of
350 to 500 pesos to the dollar to create
a tremendous competitive advantage
over carriers selling similar tickets 1n
dollars at the open market dollar ex-
change rate.

Use of the dollar as a standard for
fiare construction and the adoption of
a free market rate of exchange will
satisfy U. 5. carriers that all passengers,
al any point of purchase, are paving an
equal value for tickets purchased be-
tween any two points.

Second item on which agreement 15
also expected concerns agents’ commis-
sions. U, S. carriers have charged that
high agents” commissions of as much as
30% designated for travel agents in
Argentina and some other countries
do not necessarily go to the travel
agent, large portion of the commis-
sions is allegedly used as a rebate to
passengers purchasing the tickets as 4
hidden means of granting a reduced

rate on tickets.
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TWA to Start Jet Flights; Seems
Sure of Getting More 707s Soon

By Glenn Garrison

New York=Trans World Airlines’
plans to begin transcontinental th
service Friday with a single Boeing 707-
120 are probably based on assurance
of carly additional deliveries, although
Howard Hughes-imposed official secrecy
last week still surrounded TWA's fu-
ture jet situation.

Tenth TWA airplane, however, 15
about to roll off Boeing's line at Ren-
ton, Wash. Two of the jets were at
the Boeing field commercial delivery
center last week in TWA's new mark-
iigs, four were on the preflight line
at Renton, and two were on the fac-
tory ramp for final checkout.

Airline received its first jet several
weeks ago and has been using 1t for
training, but this is an NP (provision-
ally) certihcated airplane, and cannot
be used for backup in the scheduled
service until 1its certihcate 15 changed.
First NC (certificated) aircraft was duoe
at Kansas City last week and this plane
will assume the initial transcontinental
task.

Hughes Tool Co., which takes de-
liverv on TWA's planes and releases
them to the airline, obviously has ar-
ranged at least some firm financing for
jet purchases, because Boeing turns over
its jets only after final payment has
been made. The two planes turned
over so far unquestionably were paid
for in full after thev were delivered at
Kansas City.

While TYWA will not discuss specit-
ics in its equipment transactions
through Hu hcs Tool, bookkeeping pro-
cedure in the past has been for the
airline to lease- pur-:hlsn: airplanes from
Hughes Tool. TWA's fleet of Lock-
heed 1649A Constellations was han-
dled that wav, and title o a number of
them has passed to the airline. Civil
Aeronautics Board recently approved
lease of the first 707-120 to TWA by
Hughes Tool, and presumably the ]LIZ
flcet will be acquired by the airline in
the same manner as the Constellation,

First TWA jet schedule is expected
to depart San IFrancisco Friday after-
noon for New York, and the daily west-
bound flights are to begin Saturdav.
The nonstop service was announced
Mar. 5 after a lengthv silence concern-
ing TWA's jet scheduling.

Unresolved last week were negoti-
ations between TWA and its pilots,
whose contract expired last October.
The contract dispute 15 in mediation,
however, so there will be no gquestion
of a strike at least until Railway Labor
Act procedures and cooling-oft period

arc exhausted. The aihine last vear
signed with I'hght Engincers Interna-
tional Assn., guaranteeing the mechan-
ic-qualihied engineers jet jobs until Jan-
vary, 1961.

TWA 15 prepared to begin jet senv-
ice with supervisorv pilots if that be-
comes necessary, Line pilots have been
taking flight and ground jet training.
and the airline expects to have about
20 fullv checked out pilots by start of
service. Boeing 707-120 simulator was
put into use earlier this month,

TWA will offer 46 frst class and
65 coach scats in its jets on the New
York-San [Francisco mun,  Scheduled
times are 4 hr. 40 min. castbound and
5 hr. 45 min. westbound. Daily de-
parture from San Francisco 15 scheduled
at 2:30 p. m. local time and the New
York departure 15 at 9:30 a. m. local.

Bv wav of comparison, American
Airlines started its New York-Los
Angeles service with two NC jets, re-
cenved a third 10 davs later and pres-
ently, seven wecks after the ma“gural
has a Heet of six of the 707-120s. And
American was able to maugurate serv-
ice from both cities simultaneously.

TWA will perform its basic linc
maintenance at New York, with tumn-
around servicing at San Francisco. En-
gine overhaul procedure last week was
still undecided, TWA said. The airline
has been negotiating for possible out-
side ov Eﬂﬂll? of the Pratt & Whitneyv
J57s, but had not definitelv made up
its mind whether this svstem would be
used or whether the engines would be
overhauled at TWA's big new Kansas
Citv maintenance base. The base is not
now tooled for such work.

The airline has been accumulating
ground equipment for its jets and 15
now set up at Idlewild to handle them.
Engine and airframe parts are posi
tioned at vanous stations,

For engine starts, TWA has both
the Ace start bottles and Boeing Tur-
bostarter truck at Idlewild. One Tur-
bostarter unit has been delivered and
another is on order. Experience will
determine which will be regularly used.

The airline’s target for getting its
long-range 707-320s into international
serviee 15 understood to be sometime
this fall.

Construction of the futuristic-design
TWA building (pictured in AW Nov.
18, 1957, p. 40} has been delaved, ac-
cording to the airline, by revisions
necessitated by higher-than-authorized
cost estimates. Bids for the construc-
tion ran in excess of $11 milhon, TWA
said, whercas only $8.5 million had

heen voted for the project.
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Engineers Charge Pilot Cockpit Violations

By Robert H. Cook

Washington—Charges of violations
of federal safety regulations m  the
cockpits of Eastern Air Lines aircraft
were leveled today against a “hard core”
eroup of the company’s pilots by the
I'light Engineers International Assn.

Basis of the complaints filed with the
Federal Aviation Agency is a compila-
tion of more than 200 reports submitted
to FEIA by Lastern Hith engineers
since the termination ot the union’s
strike against the company on Dec. 31,
which settled the crew complement 1s-
suc by agrecing to retain mechanic-
qualified flight engineers aboard jet air-
craft with a third pilot added as a safety
measure. Hazardous cockpit incidents
charged in the reports range from in-
abilitv of pilots to operate engines ac-
cording to company manual procedures
to inadvertent faillure to maintain a
proper collision watch as a result, the
union charged, of manv captains’ in-
sistence upon performing duties nor-
mally assigned to flight engineers.

Referring to the small “group of
Captain Queegs, which for vears has
been trving to discredit the flight engi-
neers, George R. Pettv, Jr, FEIA
president, said these pilots, claiming
“command prerogative” have “thrown
away the operations manuals prepared
under the guidance of the FAA, manu-
facturer and companv and are rewnt-
ing them in the union halls.”

Petty, however, indicated that most
Iastern pilots have continued to follow
company operational manuals and that
there has been no difficulty of this tvpe
with anv other carner operating turbo-
prop or piston engine aircraft on sim-
tlar routes.

ALPA Rebuts

ALPA spokesmen say the EFastern
pilots are merely exercising their right
of command under CAR 40.351(C)
and CAR 40.261 to become more fa-
miliar with all cockpit duties. Company
notices to pilots and engineers point
out that, although the captam mayv
sometimes  familiarize  himself  with
other cockpit controls, normal opera-
tion of the plane calls for operations
conducted according to the company
manual with deviations made onlv at
the direction of the captain,

Pilot authority under 261 emergency
situations 15 not affected, Eastern said.
I'AA letters, calling for closer crew co-
ardination, took note of some cases
where Eastern pilots, by not followin
company manuals, had “adversely '.IE
fected safety” and announced plans for
an mcrease in in-flight crew inspections.

After 1ssuance of both companv and
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FAA commumecations, G. M. Shendan,
chairman of ALPA's master executive
council, advised the local Eastern chap-
ter to 1gnore the letters since, he said,
they failed to clanfy the 1ssue. Shendan
also asked 1mmediate notice of any
pressure by the company or “any
others” to relinguish anv pilot com-
mand authority,

Meanwhile, FAA 15 investigating the
complamts  which also  have been
Brought to the attention of Administra-
tor Elwood Quesada, with FEIA urging
the agency to “take steps to intervene”
te. make certain that normal operating
procedures, as spelled out in company
manuals, are followed by all crew mem-
bers. -

The engineers’ union said it began
collecting reports on Fastern ﬂig%xtﬁ
aiter many of its members sent unso-
lraited complaints on the local situation
to umon headquarters. The problem
of lack of crew coordination was
Lrought to the attention of Robert C.
Hutton, air carrier safety inspector for
the FAA in Miami, by the engineers
i Januvary., FEIA said there is a need
tor adherence to a standard set of op-
erating procedures, not “based on the
whim of individuals, or the prestige of
associations” as a means of attaining
the ultimate in flight safety.

ALPA told Hutton that Eastern pi-
lots are carrying out a delegation of

President Views Jets

Washington—Asked about the ex.
penditure of funds for turbojet trans-
ports for administrative use by the
White House and the Pentagon, Presi-
dent Eisenhower bad this to say at his |
press conference last week:

“+ .+ I have never asked for a jet
plane and I'm not sure that I'll ever be
riding in one. Omne reason 1 haven't
asked for a jet plane is because of the
pancity of helds in this world, in the

| United States. When I ride in a plane, ‘

I want to be able to go into any state
that I—that occurs to me to go, whereas
vou have to pick and choose when yon
are poing into these places with these
big jet planes.

“80, 1 have authorized, 1 forget
whether it is either two or three jet

planes, for the military, and I know of |
no other way how they can decide—of
transport types—whether they are eff-
cient and effective means for supporting
the logistics of the forces.”

First of three identical military trans-
port versions of the Boeing 707 is
scheduled to be delivered to the Air

| Force in April. For a description of their

inteniors, see the Feb, 23 issue of Awvia-
tion Week, p. 45.

duties as spelled out in sections of
the operating manuals, and have no
desire to make “excess baggage” of any
crew member through relieving him
of his duties.

However, the pilots’ union has said
that Fastern Air Lines manuals are de-
ficient in that thev do not make it clear
that the dutics performed by other
crew members are delegated dubies and
that the pilot in command has the
right to perform such functions at his
chiseretion.

During this exchange of correspond-
ence, the airline reminded both pilots
and engineers that FAA has outlined
specihe functions for crew coordination
but has left a number of regulations
and supervision up to airline operators
tor incorporation in their operations
manuals, which, in turn, are approved
kv the agencv. Underscoring a need
lor maximum safetv, the companv re-
assured the pilots of their command
over all crew members but added that
such authority carries a “solemn respon-
sibility” for the captain to see that FAA
and company regulations and proce-
dures are followed not onlv by other
crew members but by himself as well.

Hutton replied to both unions and
the airline, that 26 en route flight in-
spections of Eastern aircraft showed
that some Right crew members had not
operated in accordance with procedures
established in operating manuals and
by such action ‘“adversely affected
safety.” '

He also reminded Fastern that its
certtheation 1s based upon equipment,
manuals, methods and operating pro-
cecures established and presented for
approval. Safetv, he said, can onlv be
accomplished by strict compliance with
operating procedures established in the
operating manuals and bv complving
with appropriate regulations.

Hutton dechned to comment last
week on the progress of his investiga-
tion on the grounds that he did not
car¢ to become involved “in a labor
dispute which is purelv jurisdictional.”

However, additional information has
been given to William B, Davis, direc-
tor of IF'AA's Bureau of Flight Stand-
ards, who recently advised FEIA that
IFastern pilots’ claim of CAR 40.351(C)
command authority, while quite valid,
“only serves to emphasize that the pilot
i command must operate aircraft with
the highest degree of care. It obligates
him to effect the best possible crew co-
ordination and discipline in accordance
with the company's operating manual
and other instructions,” he explained.
Davis added that CAR 40.261, also
mentioned by ALPA, would not cover
rontine operations and that FAA s
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An-10 Difficulty

Moscow—Soviet aviation authoritics
admit that the An-10 turboprop trans
port aircraft was involved in two near
crashes during test flights, thus contrib-
uting to the long delay experienced in
placing this plane into regular passenger
SETVICE,

On one occasion, when faps were
fully lowered during a flight at top speed
over 16,000 ft. alttude near Kiev, an
An-10 suddenly made a steep bank, went
into a tight spiral and almost hit the
ground before leveling off with great |
dificulty. On landing, it was discovered
that a flap had peeled off near the wing
root.

On another test flight, an An-10 com-
ing in for a landing banked sharply,
causing a wing to touch the ground be-
fore the plane was righted. Cause of the
mishap was not disclosed.

maintaining a close surveillance of the
situation. 1

In general, most of the flight engi-
neers’ reports stated that the captains
either made a preflight statement that
they were assuming engineer duties to
“keep their hand in” or bluntly an-
nounced that engineers would not fol-
low normal procedure but do only what
they were ordered. Many FEIA mem-
bers walked off rather than fly under
these conditions.

Reported Incidents

Among the incidents were r::g:mts
that as soon as the Inndins gear of one
Fastern plane was retracted, pilots were
so busy setting correct takecoff power
that the plane almost settled back onto
the runway. Overboosting of engines
on takeoff was a particular abuse listed
by the complaining enginecrs, most of
whom were ordered not to make their
customary takeoff settings. Many men-
tioned incidents of both pilots so en-
grossed with “becoming familiar™ with
engineering functions that for periods
of from 12 to 20 min. there was no
outside watch for a possible midair col-
lision. Many captains, the complaints
said, were unable to start aircraft en-
gines properly, while others ignored
flight engineer warnings on improperly
functioning fire warning systems, nac-
curate fuel measurements, malfunction-
ing of cabin temperatures, falure to
keep symmetrical engine power be-
tween wings and improper use of en-
gine cowl faps.

In one case, the engincer reported
that an Electra flight overflew a sched-
uled Davtona stop, after the pilot said
he was “too rusty” after the 38-day
Eastern strike and flving new equip-
ment and preferred to land in Jackson-
ville, although the weather was good.

AVIATION WEEK, March 16, 1939

FAA Unit to Probe
Near-Miss Reports

Washington — lederal  Aviation
Ageney last week established a Central
Reporting Ofhce with the assignment
of accelerating the evaluation of reports
of near-miss incidents,

The new facility will be located in
the Washington Air Route Traffic Con-
trol Center and be operated on an
around-the-clock basis seven davs 2
week., The Central Reporting Ofhice
will be manned by a staff of Aive tramned
specialists who will analyze basic infor-
mation on near-misses as when received.

Control towers, air route trathe con-
trol centers and air trafic communica-
tion centers have been instructed to
relav the details of near-misses to the
Central Reporting Office immediately,
After processing by the Central Ofhee,
the reports will be sent to FAA head-
quarters for full investigation.

Incidents reported will not be used
for statistical purposes but to deter-
mine preventative measures or changes
in systems that can be adopted to re-
ducc the threat of midair collisions.

Civil Aeronautics Board continues to
compile data from voluntary data re-
ceived from pilots throughout the U. S,
Such information, however, is not sub-
jected to the detailed investigation the
FAA plans in its program.

Organization of the Central Report-
ing Office did not stem from the recent
increase in near-miss incidents, accord-
ing to an FAA spokesman, A series of
three highly publicized near-misses dur-
ing the week of Feb, 16 did refocus
public attention on the threat of the
midair collision, however,

During that week, an Lastern Alr
Lines Lockheed Electra was involved 1n
a near-miss with a Bocing B-47 flown
by a test pilot of Lockheed Corp. Later,
a Capital Airlines Viscount was forced
to take cvasive action northeast of
Charlotte, N. C., when the pilot spot-
ted a B-47 on a direct head-on collision
course. In a third incident, a Capital
Airlines’ Constellation and an Aar Force
Fairchild C-123  took simultancous
evasive action near Knoxville,

American Wins Round
In San Francisco Case

Washington—American Airlines was
recommended for new nonstop service
between New York and San IFrancisco
last week in an initial decision issued by
Civil Aeronautics Board examiner Wal-
ter W. Brvan.

Citing the need for “vigorous com-
petition” in this market area, Bryan said
American was sclected because it needs
only a lifting of present restrictions on

its Route 4 to permit the service and 15
best quahfied to compete for nonstop
traffic with United and Trans World
airlines’ existing “monopolv” in  the
arca. Northwest Airline’s appheation
in the New York-San Francisco Non-
stop Service Case was recommended
for denial on the grounds that the car-
riet would incur heavy expenditures
in inangurating service over an entirely
new route segment and would be un-
able to provide equal competitive serv-
ice with other carniers on the route un-
til Julv, 1960, when 1t receives its first
jet equipment,

At the same time, Brvan said that jet
travel in this transcontinental market 15
expected to stimulate traffic by an in-
crease of 109, or 33,000 additional
passengers, by the end of 1960,

Pointing out that, although the New
York-San Francisco market is one of
the four markets in the country that
gencrates over 5,000,000 annual pas-
senger miles, Brvan said it has only two
carriers able to provide nonstop service
as compared with three or more for the
Miami, Los Angeles and Chicago-New
York markets.

Referring to a need for more com-
petitive nonstop service on the route,
the examiner cited the “immediate
public acceptance” of additional non-
stop service provided by United and
Trans World Airlines in md-1957 as
evidence that the market was inade-
quately served prior to that time, In
January of 1957, United reported an
average load factor of 72% and TWA
a load factor of 65%, he said. Raising
the number of dailv nonstop flights
from only five to 14 flights, gave united
a September load factor of 721% and
TWA a 71% load factor for the same
month, the examiner said.

SAS Crew Dispute

New York—Scandinavian Airlines Sys-
tem was still operating last week on
reduced schedules resulting from a lock-
out Feb, 28 of members of a flight crew
organization involved in a contract dis-
pute. |

SAS’s transatlantic operation to New
I York was down abount 509% from normal,
while polar schedules were about 8596
of normal. On the airline’s European
network, all Convair 440s were still in
operation.

Some 160 members of the Scandi-
‘naviuu Flight Personnel Drgani:ml:innl

were involved, mostly Swedish pilots but
including some Danish and Norwegian
navigators and flight engineers. Main
issue was pay for jet work. SAS says it
offered a 209 increase ‘n pay for Douglas
DC-8 crews, but the group was demand- |
ing about 409. Negotiations were con-
tinuing last week.
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World’s newest, fastest long-range jetliner...

The Boeing 707 Intercontinental, shown above on
its first flight, will bring a new order of perform-
ance to the air routes of the world when it goes
into service later this year.

This new Boeing jetliner has greater range and
payload capabihities than any other jet transport.
With a range in excess of 5,000 miles with full

payload. it is designed to fly nonstop over the
longest stages of airline routes. Cruise speed 1s
more than 600 miles per hour.

The Intercontinental is a longer-range sistership
of the 707 Stratoliner. Although it is the world’s
newest long-range jetliner, the Intercontinental is

a proved aircraft . . . backed by more than 4}4 years

of flight testing of the 707 prototype, as well as
extensive test programs completed by production
T707s. In service since last October, the 707 Strato-
liner has been demonstrating the unparalleled pas-
senger-appeal of Boeing jets. Public response, in
the words of the operating airline, is “the most
enthusiastic to a new airliner in aviation history.”

the Boeing 707 INTERCONTINENTAL

These airlines have ordered TOT and shorter-range
720 jetliners (*indicates Intercontinental purchasers):

*AIR FRANCE » *AIR INDIA » AMERICAN = *R.0.A.C.
BRANIFF » CONTINENTAL ¢ CUBANA » ¥LUFTHANSA
*PAN AMERICAN = QANTAS o "SABENA » *SOUTH AFRICAN
TWA * UNITED = VARIC = Also MATS

BOEING 707 (Jtercortinerital
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LOS ANGELES AIRWAYS Sikorsky S-55 helicopter delivers passengers to United Air Lines’ flight. Note passenger “scooter”.

Los Angeles Ajrways Plans Turbine Fleet

SIKORSKY 5-55 takes off from Long Beach Municipal Airport (above). During passenger
loading (below), the helicopter’s rotor rpm. is maintained but blades are i flat pitch,
producing minimum downwash disturbance to the passengers, Company-installed seats fold
against wall, making helicopter convertible from passenger to cargo carrier in 3 min,

AAC AMCELEE IRt
S FTLLLY FARTIAG

By William S. Reed

Los Angeles—Los Angeles Airways
plans to convert its helicopter fleet to
turbine-powered aircraft to take advan-
tage of a potentially large trafhic growth
in the sprawling Los Angeles metropoli-
tan area.

Two factors are unique to the area:
* Inadequacy of public transportation.
¢ Tremendous growth in both popula-
tion and area of Greater Los Angeles.

Only certificated passenger helicopter
operator in this area, Los Angeles Air-
wavs alreadv 15 tapping the market for
about 30,000 passengers IPEr vear, a rela-
tivelv small percentage of the 5,000,000
persons who used the airport last vear.
But future growth fgures mdicate the
need for new equipment to capture
the huge potential market foreseen
for the future. Conservative estimates
by the City of Los Angeles predict that
the passenger volume in and out of the

airport will reach 11,000,000 annually

v 1968.

Said to be the fastest Frowing com-
munity in the world, Greater Los
Angeles covers some 5,000 sq. mi, is
actually  about 300  separate  hut
clustered cities with a total population

in excess of 7,000,000 and growing rap-

iclly.

Public transportation similar to New
York and London subwavs does not
exist. R. P. Hublev, Los Angeles Air-
ways trafhc manager, points “out that
public transportation in Los Angeles,
mostly  busec with = few streetears.
moves at the rate of 9.5 mph. Addi-
tions to the frecwav svstem are obsolete
almost as soon as thev are mm;rurl’rui
because of the tremendous increase in
automobile population.

Although passengers in todav's jet
airliners make the Los Anmgeles-New

York trip i 4% hr., they mav spend as

much as 1 to 3 hr. in transit from home

or office, depending on distance from
the airport and maode of transportation.
Helicopter service can cut this time
from 10 to 30 min.

Los Angeles Airways believes it will

‘UIIJ\.\. Jlﬂllg 1l.‘i.lﬂ'l ﬂ'lL gEI]ET al 1 IMCTCIsC m
|:-=15.5Lng{.‘r trafhc because it has “had to
turn down 10 requests for every one
passenger carried.” Explanation for the
mahility to accommodate the number
of requests lies in the limitation of
Fr['!j-l,'."l'lt qu.li[_'l"‘.lf'llf-

Bigfgcst drawback in todav's opera-
tion for Los Angeles Airwavs is rela-
tively low pavload (1,100 to 1,200 1b.)
and high operating costs of the Si-
korsky §-55, a design that was not
intended pr:m.lnh for airline passenger
operation. Operating five S-555 and
two 5-51s (used for cargo onlv and
soon to be phased out), LAA carried
31,663 passengers in 1958, and slightlv
less, 31,283, in 1957,

Lack of increase resulted from a
saturation of passengers and cargo be-
cause of the helicopters’ limited pavload
capacity and unwillingness of LAA to
expand service until new equipment,
which can carrv a greater pavload and
operate more prnﬁt-]hh 15 avatlable,

Fstimates of LAA are that adding
more S-555 or purchasing anv other
helicopter available now, would not de-
crease passenger or ton- mile costs.

IFor this reason, Los Angeles Airwavs
15 waiting for delivery, commmencing late
m 1960 or carlv in 1961, of the 5i-
korskv 8-61, a 25-passenger helicopter
powered by two General Flectric T58
gas turbines. Los Angeles Airwavs be-
lieves that the S-61, scheduled for un-
veiling at Sikorskv in late spring (AW
I'eb, 23, p. 45), will permit profitable
operation. As an interim measure, how-
ever, it plans to purchase two Sikorsky
S-62s, primarily for the experience n

First S-62 Orders

Loz Angeles Airways is the first of four
commercial operators to sign firm orders
or take options for the Sikorsky 5-62 hel-
icopter, powered by a single General
| Electric T58 turbine engine and having
an amphibions hull.

The order book, which totals five:
® Los Angeles Airways—order for two
ships for delivery possibly late this year
| or early next year, depending on avail-
ability of engines.

* Rotor-Aids, Ventura, Calif.—ophon on
one ship.

| ® Petroleum Helicopters, Inc.—option
on one ship.

* Aero Services, Philadelphia—option on
I one ship.

Certification of the S-62 is scheduled
for November and deliveries will com-
mence after that.
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turbine operation, but also because it
will afford an 80% increase in pavload
over the §-55.

The S-62 has the following parts
common to the §-55: main and tail
rotor blades, main and tail rotor head,
main gear box with new power input
section, intermediate gear box, tal gear
box, shafting, major portion of flight
controls, including servos, major portion
of hvdraulic svstem and tail rotor pylon
(AW Aug. 25, p. 64). Estimates of op-
crating expense for the §-62 are that 1t
will operate for the same cost per pas-
senger mile as the 5-55.

Once LAA has put its new equip-
ment mto service the main sales pitch
will be aimed at airline travelers rather
than commuters. 'I'I1{: cost of commut-
ing by helicopter is high, ranging from
':'n 85 to $8.00 for a one-wav trip, de-
pending on distance traveled. Airline
passengers, using helicopter service
comnection with either American, Trans
World. Continental or Umted A
Lines, receive, through a bilateral agree-
ment, transportation to the airport for
about 52.00, added to the ticket cost.
1II|.|¢1jnnr portion of the difference in cost
15 bome bv the major carriers, but 1s
restricted to flight destinations bevond
Kansas Citv and points of similar dis-
tance.

Commuting by helicopter has not
proved too popular to date, both from
the standnoint of cost and heliport lo-
cation. Should the Citv of Los Angeles
construct a  downtown hehport, the
service might then prove attractive. Los
Angeles Airwavs believes once the air-
linc passenger market has been served,
attention can then be turned toward
commuter service.

Indication of Los Angeles Airwavs
amount of experience is that one of its
S-55s recently underwent a 10.000-hr,
major inspection, Average dailv utiliza-
tion on all fve §5-555 15 shghtly more
than five hours per dav during wanter
months and six hours per dav during
summer.  (Disnevland  excuarsions  ac-
count for a good bit of the summer
Increase.)

Fleet utilization per dav is S0%,
meaning that four of the five hehcop-
ters are scheduled daily for operations,
necessitating some very efficient main-
tenance techniques. One indication of
the complexity of helicopter mainte-
nance is that there are more than 100
parts in a rotor head that are time-
change items.

Fngine overhaul life on the §5-55 15
now at 700 hr., rotor heads are ¢l mged
at 800 hr., while transmissions must
be replaced at 1,000 hr, All routine and
periodic maintenance s performed at
the companv’s facilitics at Los Angcles
International Airport.

Helicopter maintenance, according to
Los Angeles Airways’ shop chiet, 15
much more cxacting and complicated

Los Angeles Airways
Air Mail Carried

i o i T 209,325 1b.
AT 2,573,608 Ib.
b T o 4.310.775 1h.
PISKL: s onbmnpanig 4,424,052 1b.
T 4,759,839 b,
L o T o 1 S e 4,633,977 1b.
L . 5,624,223 1h,
ol R 6,148,552 b,
R ke . 6,015,842 1b,
I 5,761,367 Ib.

‘ T 4,582,067 1b.
i NG 4,359.409 Ib.

“ From Oct. 1, 1947.
Air Express Carried

1 A . 553681,
PO v s 686,516 14,
PR sossunnanniaiss 1,549,948 Ib. |
L . 1,820,698 1. |
T S e . 1,893.3501b.
L R SN 2,020,362 Ib.

*From Dec. 17, 1953,

Passengers Carried

g - 1 T L S P I 210
PN o onsemmamone sy smionms 4,951
1956 . 20,586
R 31,269
POSE: . viseisseeimraeiins 31,945

* From Nov, 22, 1954,

than fAxed wing aireraft mantenance,
rimirily due to the transmission, rotor
LL"&IL] and rotor blade service demands.
Dircet maintenance costs in 1957 were
$31.40 per hour. Tigures for 1958, al-
though not vet umltTﬂe will be higher,
due mainlv to wage increascs,

Ome other facet pointing up the dif-
furence in helicopter vs. hixed wing
mamtenance iﬁ I.'l'lf.." !ﬂggiﬂg ﬂf rotor
time, ground npumtiun of which ac-
counts for about 11% of the total flving
time logged. "Thus, for purposes of de-
termining, in full, actual wear and tear
imposed on the maching, time is logged
continuously from rotor start to stop.
The 11% factor is included in heli-
copter maintenance time, but is sub-
tracted from the utilization figures, so
that daily utilization is actual flving
time, rather than rotor time.

Allaweather operation is a  factor
which is still being weighed by the
company in future plmn‘lmg Present
schedule completion is 92%, despite
the fact that the company must operate
under visual flight conditions. Sched-
ules are backed up by limousine serv-
ice and the compuany’s record of getting
passengers to Hlu airport in time for
flights has been good. Los Angeles Air-
wavs makes about 100 ﬂlghtf. per day
from 4:00 a.m. to 11:00 p.m., the time
af heaviest airline trafhe.

The ultimate would be to offer 24-hr.
service and to operate in any weather,
Adding the necessary weight to a heli-
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First Boeing 707-320 Intercontinental Taxiing

First Boeing 707-320 Intercontinental, now undergoing Federal Aviation Agency certifica-
tion tests, taxis out for test flight at Seattle, Wash, In background is the second Inter-
continental; both airplanes will enter service for Pan Amernican World Airways following
certification. A total of 84 Intercontinentals have been ordered by nine airlines.

copter in the form of avionic gear and
flight instruments however, would
nceessarily reduce the payload. Lventu-
ally, all-weather operation will become
a necessity, but Los Angeles Airways
anticipates that advances in the state of
the art will permit equipping a heli-

copter for this capabihity without the
compromise n payload and perform-
ance that would be exacted with equip-
ment presently available.  Unquestion-
ably, the S-61, a helicopter with the

PUsSCnger  carrying capacity of the
proneering, Douglas DC-3, will need

mMore Sop isticated nav lgdtlﬂll methods
than arc now employed. The only
means of navigation now in use by Los
Angeles Airways is pilotage and its S-55s
carrv onlv voice radio,

Routes and approaches to airports,
particularly Los Angeles International,
liave been fixed by “the company with
the approval of the airport traffic con-
trol zones concerned. Routes, as well
as cn route altitudes, have been selected
with safcty as the prime concern. First
consideration is to avoid other air traf-
he. Approaches are made at right an-
gles to prevailing instrument runways
and do not interfere with landings or
d[:l]l)m.ithu

n route altitudes are based on con-
siderations involving sites for possible
autorotation landings, should engine
failure occur. Height flown on each
run, therefore, varies .I{:-‘:Urdmg to
ground congestion,

Experience of Los Angeles Airwavs
staff of 11 line and three supervisory
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pilots averages 3,500 hr. of rotary wing
time, At least three times cach month
every pilot receives proficiency time,
during which the primary emphasis is
On llutﬂmhtmn landings. Attesting to
the company’s safety record 1s the fact
that since introduction of passenger
service in November, 1934, it has not
had an accident.

Another statistic which points up the
tvpe operation conducted bv  Los
Angcles Airwavs is distance flown per

passenger. I'rom the 31,663 revenue
passengers carried i 1958, passenger
miles flown came to 1,168,000, or

slightly less than 37 miles per pas-
senger. At the 5-55's avermage block

speed of 70 mph,, cach passenger spent
about 32 min. getting to his destina-
tion by helicopter. In comparison, on
public surface transportation, which
averages 9.5 mph. as noted before, he
would have to spend almost four hours
covering the same distance.

Los Angeles Airwavs' case for certihi-
cate renewal was presented recently to
the Civil Aeronautics Board on Docket
6178, In cting its case for renewal,
which has been granted, plans were
outlined for expansion and the purchase
of new equipment. Cost of the 5-61 is
about 5375000 or a total projected
outlay of $1,575,000 during the period
1961-63.

As part of the docket, Los Angeles
Alrws 1!.5 exhibited a letter of intent
from Bank of America to C. M. Belinn,
LAA president, to extend credit in the
amount necessary for the purchase of

the new equipment, Belinn stated that
introduction of the new equipment,
allowing time for flattening of the learn-
ing curve, could mean a subsidy-free
operation. Best estimate quoted on the
time to release subsidy would be 1965.

British Aircraft Cost

Estimates Attacked

London—DBritish Auditor-General has
issucd a report strongly critical of dis-
crepancies between original estimates
and actual costs in development of mili-
tarv aircraft and aircraft engines.

Sir Edmund Compton, controller
and auditor general, gave three major
examples in the civil appropriation ac-
cuunts ublished recently.

Development cost estimates of the de
Havilland Sea Vixen, naval version of
the DH.110, onginally set at 53.6 mil-
lion, have since been raised to $13.7
million. Cost estimates per production
aircraft have risen by more than 85%.

“Government’s contnibution to de-
velopment of the Rolls-Royce Avon
RA.29 engine for the Comet IV was
first estimated at $4.6 million but the
Ministry  of Supplv’s fnal lability
amounted to 524.6 million. Govemn-
ment tned to terminate its development
contract when the estimate reached
$21.3 muillion, but found it would be
liable for heavy breach of contract dam-
ages, particularly because of de Havil-
land’s commitment to supply Comet
IVs to BOAC and other customers.

“Estimates on development of the
Bristol Orion, which was to have re-

placed the Proteus in the Bristol Britan-
nia, rose from $18.2 million ta $36
million before the Ministry of Supply
withdrew its support last year.”

Sir Edmund also cited the case of a
radar scanner, estimates for which rose
from $168,000 at the time of contract-
ing in 1951 to $5.3 million last year.

Sir Edmund quoted various reasons
given bv the Minmistryv of Supply for
the discrepancies, chieflv the unknowns
of complex work in new helds, and mis-
understandings between suppliers and
government over what was estimated.

In the case of the Orion, for in-
stance, six engines needed for testing
were reportedly omitted from original
estimates,

In the case of the Vixen, Sir Edmund
has asked the Ministry of Supplv to
report whether it was satisfied  with
steps taken to make sure estimates were
5uIE-*:t-;ntI*_a exhaustive and accurate to
form a reasonable basis for procecding
with development and production.

De Hawi ﬂand has refused official
comment, but a spokesman pointed out
that there were substantial design
changes in the course of development,
notably the change in armament from
cannon to Iirestreak missiles,
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SHORTLINES

» American Airlines flew an estimated
364 million revenue passenger miles
during February as compared with 337
million passenger miles flown in Feb-
ruary, 1958. Load factors for the hrst
five weeks of Boemng 707-120 transcon-
tinental operation held at 96.2%

» British Overseas Airways Corp. claims
a new Tokvo-Honolulu speed record
with a Bristol Britannia airliner. The
flight was made in preparation for
BOAC's hoped-for round-the-world jet
service using Britannias and de Ihu1=
land Comet 4 aircraft.

» Continental Airlines has completed
disposal of its surplus piston aircraft
with the sale of three Convair 440 air-
lines to Frederick B. Aver Associates,
Ine. The airline has sold some 14 air-
craft for $5,250,000 in 13 months.

» Flying Tiger Line reports a company
record for ]anunnf revenue=51,208,342,
a 58.6% gain over January, 1958.

» Guest Aerovias (Mexico) plans to re-
inaugurate Mexico City -"u[mml Lisbon-
Madrid-Paris service this week as a re-
sult of a recorganization of the airline.
Five Mexican businessmen have joined
the airlines’ board of directors and are
plﬂnnin% an expansion program which
also includes the purchase of additional
Douglas DC-6B airliners from Scandi-
navian Airlines Svstem. Also, watch for
a move by Iberia Air Lines to restore its
service to Mexico City.

» Northwest Airlines reports a January
net income of 535,042, the hrst such
monthly income since 1946 according
to the airline. Operating revenues were
$9,305,727, up 47.5% from January
last vear, and operating expenses of $9,-
141,354, 50.3% above last Januarv.

» Pan American World Airways will

begin all-cargo service on its transpacific
route from San Francisco to Manila on
April 1 with Douglas DC-4 aircratt.
Pan American also plans another serv-
ice from San Francisco to Tokyvo on a
combination passenger-cargo basis.

» Transocean Airlines, a supplemental
carrier, has set new tourist fare from the
West Coast to Hawaii of $89.10 for a
one way trip on off-season flights. The
carrier will still hold to its regular 599
fare during the season, At present,
certihed carriers have a 5116 onc-wav
fare on 15-day excursion tickets and
5133 regular tournst fares.

» Trans Texas Airways camed a nct
profit of $180,327 during 1958,
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AIRLINE OBSERVER

» Airline business during January declined slightly below the passenger
trafhe carried the previous January, primarily because of the strikes against

Eastern and American Airlines.  Revenue passenger miles dropped 0.9%,
an improvement over December when the decline reached 13%. Passenger

load factors for the industry in January stood at 60.37%, a 1.42% improve-
ment over January, 1958,

» Look for an agreement between Western Air Lines and Allison Division
of General Motors for the lease of 54 million worth of turboprop engines

to power the carrier’s fleet of nine Lockheed Electras.

» Russian press, which unfailingly reports everv major commercial and
militarv plane crash in the U. 5., sometimes lets its enthusiasm for capitalist
disasters get out of hand. The newspaper Sovetskava Aviatsiva, official
organ of the Red Air Foree, tells its readers that “452 collisions involving
passenger planes took place in the U, S. during a penied of only four months
last vear.” It added that “4.429 passengers perished” n these midair
crashes. Figures cited apparentlv include passengers on planes involved in
near-misses. Soviets presumably make no distinction between persons fright-
ened to death and those actually killed.

» Watch for new purchases by Australian airlines of Fokker Friendship and
Vickers Viscount 800 turboprop transports. Australian government is deter-
mined to resist strong pressure by the carriers for authorization to place
additional orders for Lockheed Electra turboprops but apparently will aliow
the purchase of the Dutch and British aircraft.

» American Airlines has revised its seat configuration on the Boeing 707-120
jet transports to increase the number of first-class seats. Originally, the
plane carried 112 seats divided equally between first-class and tnur:st Now
68 scats are designated first-class and the coach section contains 38 scats.

» De Havilland Comet jet transports have flown 29,200 hr. to date and
have operated a total of 13 million miles. Comet 4s in service on British
Overseas Airways Corp. North Atlantic routes have logged 3,500 flying hours.
BOAC plans to introduce the Comet 4 on its I_-unﬂnnﬁTﬂkyn route April 1.

» Civil Acronautics Board hearing on the equipment lease agreement
between Pan American and National airlines has been postponed from
Mar. 9 to Mar. 18 because all evidence requested from National, Eastern
and Northeast by the Board hearing examiner had not been submitted at

the appointed time.

» Lake Central Airlines has completed its $1 million financing program as
a result of a $750,000 bank loan secured by a chattel mortgage on the com-
pany’s aircraft, engines and spare parts. In December, the first phase of
the program was completed with the sale of $300,000, 6% convertible sub-
ordinated debentures.

» . K. Antonov, a lﬂ.l-:ling Sovict transport designer, will turn his attention
to sports planes and ° plrhcl yate in the creation of international-class
motorless aircraft (gliders)” during the USSR’s new Seven Year Plan.
Antonov has been subjected to official Soviet eriticism for the performance
of his last two turboprop-powcred transport aircraft, the twin-engine An-4
and the four-cngine An-10.

» Philippine government has terminated 13-year-old bilateral air agreement
with the U.S. Government officials say termination came after three unsuc-
cessful attempts to revise the 1946 pact to adjust what Manila calls inequita-
ble treatment of trafhc rights. Far East observers fear renegotiations will be
drawn-out and difficult because of present strained relations between the two

countries.

> Air Coordinating Committee report of “U.S. policy concerning the dis-
posal of piston-engine aircraft to be replaced by turboprop and turbojet”

aircraft will be released early this weck.



Convair 880 turbojet transport, now undergoing fight testing at San Diego, Calif., will carry 88 passengers in first-class configuration.

Convair 880 Jet Transport Enters Flight Tests

e L L

Another Convair 880 currently is undergoing proof-load testing on the ground; stub-wing fuselage will be pressure-tested under water.

Intercontinental version (not yet built) of the Convair 880 will have 4,210 mi, range. The four General Electric CJ-805-3 turbojet engines
are commercial versions of military J79. Engines are fitted with daisy-type sound suppressors with thrust reversers planned.

Transport, shown in “dirty” configuration, uses fuel at the rate of 12,000 Ib./hr. to maintain top cruise speed of Mach .89.
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THE ROLLS-ROYGE GCONWAY
BY-PASS JET ENGINE

has now been granted a full certificate of

airworthiness by the Air Registration Board

at a minimum rating of 18,000 /b. thrust.

e TSR 23 The by-pass principle which

ROLLS-ROYGE EXPERIENGE IN THE AIRLINE OPERATION OF GAS TURBINES IS UNIQUE g~ = Rolls-Royce have proved in the
Conway engine is now accepted

as the correct formula for all jet
transport and for certain military

DEVELOPED applications.
THE DART The new RB.141 family of by-pass jet
—the first, and for r . 1o engines is based on seven years’
‘ nd for four years the only prop je.:t in airline F R 0 M developmient sxperlence of the by-
service has flown over 6,000,000 hours. The Dart is currently pass principle gained with the
operating at overhaul lives of up to 2,300 hours. Conway and on six years’' operation
of other gas turbine engines in air-
E X P E H ’ E ” c E line service. The first of this series
has already been chosen to power
THE TYNE the new British European Airways

. : . medium range jet airliner.
—a most advanced prop-jet engine, is due to enter =

service in 1960 at ratings of 4,985, 5,525 and 5,730 e.h.p.
It has a specific fuel consumption comparable with the
latest compound piston engines.

NOJIRENO®)(@ M GAS TURBINES

THE AVON

—the first turbo jet on the North Atlantic route, and now
in daily service, began scheduled operations with an
approved overhaul life of 1,000 hours.

ROLLS-ROYCE LIMITED, DERBY, ENGLAND
AERO ENGINES - MOTOR CARS * DIESEL AND GASOLINE ENGINES - ROCKET MOTORS - NUCLEAR PROPULSION
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AirliE Traffic —fear End, 1?58

Revenue
Revenue Passenger Load
Passengers Miles Factor
| (000)
| DOMESTIC TRUNK
Ameriean..........c00n0a 7,208,120 4,906,061 661
Braniff......... sl o ot T 2,101,105 919,243 59.1
| A PR E Fr P i it 3,541,292 1,413,782 57.9
Confinental . . _ .. .......... 853,931 422,463 51.2
Delta........... 2,783,205 1,408,958 58.5
BOEEEID . oo v oo cndniinied n v s 6,934,861 3,813,473 32.79
NaMonal..........ccnersra 1,568,213 1,001,430 56.1
Morthaast.. . .............. Q57,961 409,233 ar 4
NMorthwest. . ..............| 1,562,394 1,120,240 55 4
| Trans World. . ... ... 4,404,356 3,671,913 64 5
IR o s e i 6,792,747 4,962,564 64 &
T TR 953,322 506,711 54. 5
INTERMATIONAL
AmMBrIean. ....cociveistra 125,304 115,302 52.8
LT ] R R R 44,458 88,002 48 .8
Carihbean-Atlantie. . . ..... 253,421 17,675 £9.4
Delta. . . . 57,185 48,018 51.9
BOSTREM. . i vrvin i b 342,383 aT7 , 183 50.76
MO o 5w A e 90,358 18,184 40.0
Mafional............c00.4 ol 4,348 48,302 51.7
MNorthwest. . ... ........... 140,904 315,007 54.5
Pan American
Y e e o e T 43,014 48,271 54.0
Atlantic. . . ivvasnsesl Y 10058 1,595,015 61.0
Latin American. .. ...... A 1,167,116 1,261,245 643
Paclle. . . covvcvrrirsnts 265,663 PEE, 999 72.3
Panagroa. ... ......ccconeeia 128,776 163,351 53.4
LT [ G U grpre). RO ' : —_—
Trans-Caribbean™. . .......| .. ... .. o] IR R
Trans Werld. . . .. ......... 318,803 920,762 | 58.8B
LRI .« o oa s i o e 2,259 743 39 4
L R e e 101,178 251,291 61.3
T R S 17,176 24,732 52.0
LOCAL SERVICE
Allegheny. . .. .....0 00000 475,852 B4, 194 47 . 3
Bonamza. .. .......000c0.n 182,084 42,336 45,5
T | e A el : 138,090 26,872 34 4
FronMer. . .......cco00a.4 i 231,935 462,704 48.3
Lake Central . . ... ........ | 182,58Y 27,289 38.1
Mohaowk. ... ..... ... 453,745 87 ,2%1 51.8
North Central . . .. ......... Fab, 496 125,931 46 .6
Ozark. . .....coivivenecis 423,785 2,578 45 7
P o b e T 375,718 B3 ,448 51.4
Piedmont 410,89 B&,435 52.3
| Southern.. . .............. 222,956 41,818 39 8
Trans-Texas. ... .......00.. 240,439 54,934 38.9
West Coast. . ............, 248,434 46,520 a7 72
HAWAIIAN
Hawaiian. . . ... .....00.04. 409,053 B8, 043 65.3
Trans-Pacific.............. 183,005 24,781 56 0
CARGO LIMNES
PV % 1 o R P W e S o IR CORR R BT
Acrovios Sud Americana. . .| .......... | ..... . i
Flying Tiger.. ... .. 81,632 42 577 99 &
Riddle
Domestc. . ............. o
Overseos.............. . | —
Seaboord & Weslern. . .. ... 31,213 199,130 | 100.0
Slick. 25,826 155,041 | 96 58
HELICOPTER LINES
Chicago Helicopter. . . ..... 109,136 1,997 ar.3
Los Angeles Airways. .. ... 31,663 1,181.5 | 53.1
MNew York Airways . . . 21,114 1,761 44 8
ALASKA LINES
Alaska Airlines. ... ... .... | 72,079 38,484 ig &
Aloska Coastal. .. . ....... 51,458 4,610 &1.8
Cordova............ R 11,4584 1,937 42 .2
] T A R 52,521 3,106 58 &
MNorthern Consolidated. . . .. 21,805 6,928 45.8
Pacific Morthern. ... ... A 112,871 105,595 50.3
Reeve Aleution. ........... 12,745 10,171 41.0
Wien Alaska. .~ .. ......... 35,087 | 11,4636 21.5

* Mot availabkle.

u. 5. Mail Express
21,248,943 v,607,782 |
3,914,148 2,055,696
5,702,523 2,809,245
1,207,335 542,825

5,167,413 3,269,680
9,985,325 4,884,716
3,848,899 720,828
1,107,874 372,492
5,829,278 2,828,395
13,676,525 | 7,045,422
31,132,283 | 11,024,527
2,130,146 708,053
113,244 5,211
153,243 i
19,913
e R
o - - T R ——
110,403 61,872
15,107,881 201,120
376,332
P B ¥ L R ——
47988 | ... ...
14,457,597
SR BT | iaearaiia
10,394,101 | coviviions
I B 1 R R
18,294
139,042 224,634
64,515 31,420
&5,361 34,490
230,449 100, 594
43,291 174,264
92,457 165,914
302,144 406,476
131,418 210,327
135,624 57,215
170,825 145,056
111,436 120,395
176,654 101,458 |
34,189 30,042
58,499 | ... .......
ROl RS T
111,695 209,374
473,410 480,770
339,806 376,973
-7 10 o | RS
75,817 45,041
17,614 e
48,005 22,327
17,823 10,378
683,381 34,878
48,352 49,543
[y 9 1 Rl | —
AR T e
SO 10 | i iii
1,248,331 48,376
0 T R
o r i T O RN

Compiled by AVIATION WEEK from airline reports 1o the Civil Aerenautice Board.

o
Total ! Revenue lo
Freight Revenue Available
Ton-Miles Ton-Miles
2 |
9! 177,571 | 592,596,102 57.1
&, 705,412 | 100,954,072 | 48 .8
3,771,890 | 147,733,125 | a7 . 4
1,968,751 | 44,292,995 |  43.7
12,800,994 | 156,906,211 53 6
12,471,574 | 395,082,921 48 16
4,232,905 | 107,949,023 47 .3
1,174,937 41,890,682 39.3
11,125,490 | 127,369,240 49 .0
24,017,671 | 396,557,521 57.3
56,984,129 | 585,877,042 57 8
2,394,573 53,739,924 45 6
3,215,539 | 15,438,215 TN,
1,183,241 11,085,775 44 .7
. 43,201 1,913,442 64.8
484,816 8,164,434 45 8
1,235,907 51,374,911 | 51.71
23,226 2,020,447 41.2
307,442 7,974 136 46 &
?,218,73% 58,007,396 65 9
1,950,853 7,289,323 53.1
28,875,307 | 212,538,244 59.0
50,145,327 | 177,086,478 63.8
19,933,427 | 138,026,677 &9 .0
| 5,121,823 23,883,977 57 .1
43,399,793 | 43,399,793 78 2
10,706,064 | 117,731,859 59 6
21,131 98,592 47 .9
1,011,169 28,393,801 59.0
44 694 | 2,970,338 54 3
215,759 | 8,638,754 47 4
¥3,118 4,238,219 43.7
107,349 2,780,325 31.0
672940 7,036,527 56.9
i | 3,024,510 41.1
179,682 B,771,278 52 1
| 12,792,318 47 .3
191,455 | 7,464,695 477
91,983 B,245,835 49 &
153,422 8,754,574 521
91,482 | 4,333,498 39 6
321,412 5,875,284 9.9
104,806 4,634,051 45 79
1,498,932 9,172,730 62 4
91,668 | 2,002,048 56 2
|
| 40,385,217 | 40,686,285 760
B, 105,518 B,105,518 81.3
104,073,442 | 141,285,547 88 8
| 3B,5%4.,710 59,311,489 B9 &
B,723,611 B,923,611 7.0
19,314,656 | 40,950,183 65.7
4 440,293 20,058,214 89 31
........ 208,189 28 5
........ | 183,256 58 4
&6, 127 202,610 44 &
2,738,331 7,418,435 43 0
10,725 569,649 64 8
233,974 483,056 48 5
28,052 368,597 69 .7
687,159 1,749,888 61.3
3,201,413 15,397,354 &60.6
1,119,364 2,584,092 56.9
2,197,258 3,790,931 57.6

TS TS

OPERATION

OILIFT

AL TAIIR HELICODPDTER SERVICE, LTD.

AVD ALODUVETTE

= 25

Avutair’s Alouette equipment is the first jet-powered helicopter service in Canada. While sfill

new in Autair's rapidly expanding services, Alouette* filled a dramatic and dangerous mission.

A German freighter, dangerously low on fuel, had been ice-locked for days in the St. Law-
rence River. Even if an ice-breaker could hove gotten through, the nearest refueling site was
100 miles away. Autair-Alovette come to the rescue. Carrying 1,000 pounds of oil each trip

Alouette delivered its cargo. Nothing stopped Alouette — snow, less-than-a-mile visibility, nor
a half-inch of ice on the blades. Maximum pitch was no more than 1212 degrees. In 11 below

zero weather all starts were immediate, and the operation remained normal throughout.

In Autair's many activities — power line construction work, patrols, hydrogrophic surveys, and
freight and passenger charter—Alouette has proven its all-purpose dependability in all weather,

*Designed by Sud Aviafion
The Alouette is assembled, tested and distributed by:

Farmingdale, Long Island, M. Y.

AN

REDUBLIEC AVIATION C0RPORATE DN —

FEELFEC VY EFE DIFVIS TRV
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Space will have ventured into a region darkened by eons of

awe, the path behind him will be flooded with light ... a
light that focuses the message to the sensitive equipment
below. This illuminating knowledge will light the way deeper

“into the darkness that still lies ahead.

'@I RADIATION

— ever dﬁa

Thus E the mission given meaning. Though the lone man in '

I ¢ INC.

MELBOURNE & ORLANDO, FLORIDA
PERSONNEL INGQUIRIES INVITED
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RADICORDER

The Quick-Look RADICORDER en-
joys & variety of unique appli-
cations ranging from On-0ff Oper-
ations, Discrete-Level Analog
Recording, Alpha-Numeric Print-
ing, to X-¥Y Plotting.

The direct electric-wnting tech-
nigue requires no chemcal or
other processing to provide m-
mediate, real-time readout. The
permanent-print record eliminates
inflexible preprinted charts and
is reproducible by the Xerox and
other standard methods.

RADICORDER'S synchronous time
and data recorder offers many

putstanding features including
logarithmic data presentations,
variable chart speeds to 100
inches per second, true waveform
reproduction, no undershoot or
overshoot, plus a truly flexible
time-scale presentation.

Complete information available.
Write to Melbourne, Florida.

"-h i

I u-s"i‘ii}il,;_ iE

ASTRIONICS » AVIONICS =

The RADICORDER
is only one compo-
nent representative
of RADIATION'S
capabilities in data
acqguisition, tele-
metry, radar, and
associated fields.

AERONAUTICAL ENGINEERING

.“/

HANDLEY PAGE Mk, 2 Victor bomber utilizes crescent wing planform. Ram air scoops on aft fuselage provide equipment cooling air,

AVIATION WEEK,

March 16, 1959
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ETRUCTURAL ruggedness is emphasized in this view nE Victor at top of a Iunp

Sandwich Panels Cut Welght in Victor

By John Tunstall

London—Extensive use of spot-welded
sandwich construction in wing torsion
hoxes, spar webs, fin and tail plane are
among notable weight saving, construc-
tional and fail-safe aspects of the Hand-
ley Page Victor homber.

These aspects include high-ctheiency
transport wing ]mnts in the sqndmﬂl
which feature tension bolts buried in
line with the centroid of the panel cross-
section.

Sandwich construction plays a major
part in the particularly low structural
weight claimed for the Victor and the
cxeeptional surface ‘-il'dhlhh and smnr::-th
ness of its cranked “crescent” wing
configuration.

Another weight-saving feature is the
extensive use of magnesium-zirconium
castings for detailed components. Ti-
tanium in the ribs, near the engine bav
and in some bolts saves 250 1b.

Control features include the use of
skow levers in the operation of elevator,
rudder and aileron which enable the
control mechanisms to be kept within
local contours.

According to K. R. Obee, deputy
chicf stressman at Handlev Page, '-'.I:rm:r
tural efficiency of the Handley Page
sandwich construction over a honey-
comb structure is due to the core—which
has closcly pitched corrugations i the
direction of the principal load—sharing
the endload and primary bending
stresses with the outer skins. Honey-
comb core takes no load; it merely sta-
bilizes the scction,

Sandwich skin panels used in the

a3



torture-testing to rfection

electrical

Vital systems demand exacting performance — h e az'
and it's assured by active components that are
thoroughly tested for the ultimate in reliability. C{}/’Q{
Leach now offers its relayv customers torture- ‘ ‘
testing to perfection to meet specilic require- V/ br d ZL {011
ments for component reliability. It's available to
customer specification in the unique Leach Pro- SbGCk

duction Reliability Center—first of its kind in feﬂ'k dEfECff{jﬂ

the relay industry. ,

This new $100,000 laboratory checkout sys- accejl"erﬂ E‘fﬂﬂ
tem tests up to 100% of the total productian run
of components. Write today for information on
how it can meet your exacting reliability require-
ments. Ask for Bulletin 101,

Components undergoing electrical test-
ing in new Leach Production Reliability
| Center, Customers may specify numer-
ous electrical tests, including measure-
ment of coil resistance and checking of
pickup and dropout current, dielectric
& characteristics, and millivolt drop across
contacts.

For Reliability...

- LEA

RELAY DIVISION...LEACH CORPORATION

5915 AVALON BOULEVARD, LOS ANGELES 3
DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.5. AND CANADA
EXPORT: LEACH CORPORATION, INTERNATIONAL DIVISION
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(Advertisement)

The King of Air Fighters
(Continued from Inside Back Cover)

thousand feet and headed for home.
A flight commander from Squadron 74
had just saved the skin of one of his

ilots by drawing the enemy on to
}:imsﬂlf.

Such a man was Britain's Edward
(Mick) Mannock—an implacable
fighter, a cool, calculating technician,
the greatest fighter pilot of World War
I. This sturdy patriot was accepted by
the Roval Flying Corps despite a bad
left eye and the handicap of age, tor
Mannock was 30 when he arrived in
France early in 1917 for assignment to
a hghter squadron.

An Irishman who had been born on
the wrong side of the tracks, Mannock
joined the army before the war, follow-
ing five years of travel in the Middle
East. He served in the ambulance
corps and with the engineers before
being transferred to the R.F.C.

Unfortunately, he was neither a
natural flier nor a good shot. Both took

ractice, and it was two months before

lannock shot down his first German.
He proceeded cautiously at first —
often to the chagrin of his comrades —
but within three weeks he bagged five
more enemy planes.

Mannock scored the majority of his
73 victonies in an S.E.5 or 5.E.5a, the
mainstays of the R.F.C.’s high-altitude
air defense. The British-built S.E.5
was famous for its dive-and-zoom ma-
neuvering. Originally powered by a
150-hp. Hispano-Suiza engine, its
maximum speed was 119 mph. at 6,500
feet and 98 mph. at 15,000 feet. One
Vickers machine gun fired through the
prop, and a Lewis gun could be Swun‘:F
from the top wing to shoot upward.
The plane was as easy to handle as the
Sopwith Camel was difficult, but it
couldn’t match the Camel for maneu-
verability. First production models
were delivered at about the ime Man-
nock arrived in France.

During the latter part of 1917, Man-

nock was averaging a victory a day in

MICK MANNOCK

...a victory a day

(Advertisement)

his S.E.5. Before the year ended, he
had 56 confirmed kills and was a fight
commander. It was as a fight com-
mander that Mannock added to the
luster of his name. This impressive air
fighter was equally great as a flight
leader. Although he was protective of
his young pilots, Mannock had no
patience with the shortcomings of the
more experienced fliers under his
command.

The year 1917 was the year of heroes.
Mannock became the No. 1 air hghter
of the Royal Flying Corps—and his
only fear was death by fire. He carned
a pistol with which to end his own life
in case his plane was set ahire. Mannock
never had a chance to use the gun.,

Late in June, 1918, Mannock was
doghghting. In following an enemy
plane down to confirm the kill, he Aew
too low and was killed bv a German
infantryman’s bullet. Shortly after-
ward, his father accepted Mick Man-
nock’s Victoria Cross from the hand
of the King of England.

Heritage of the Air

One of the most inspiring chapters in
the history of flight 1s the story of the
men and flying machines of World
Wiar I. It is a highly personalized story
of brave men —and the wood, wire and
linen that converted manpower to air-
pOwWEr.

From the open-cockpit, helmet-and-
goggles era to the space age, the Leach
Corporation has served aviation with
active components of unsurpassed re-
liability. Because it shares the many
fine traditions of aviation, Leach is
proud to present this Heritage of the
Air Series.

Free Reprints for Framing...

Color prints of the cover illustration of
Mick Mannock’s §.E.5a and other
World War 1 planes are available for
framing. Reserve a set of these collec-
tor’s items — complete with scale draw-
ings and specifications—by addressing
requests on company letterhead to:
Heritage of the Air, Leach Corp., 18435
Susana Rd., Compton, Calif.

NEXT TIME...
LOOK TO LEACH/INET
FOR PRECISE GROUND POWER

This INET 400-cycle ground power unit was
tailor-made for the Atlas. The unit operates in

parallel with the missile’s power system and pro-

vides remote control regulation. Frequency reg-
ulation is ==0.2%. With shock load equal to a
third of rated output, frequency recovers to

+0.2% in 0.15 seconds. Voltage regulation is

-+ (.5% with recovery time at 0.30 seconds.

For Product Advancements...

LEAGH

INET DIVISION...LEACH CORPORATION

1B435 SUSANA ROAD, COMPTON, CALIFORNIA
DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA
EXPORT: LEACH CORPORATION, INTERNATIONAL DIVISION

-
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MULTI-SPAR arrangement provides for duplicate or triplicate torsion boxes as another Victor failsafe feature.
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multiple wing torsion boxes have s
spanwise corrugated sheet core, spot-
welded to the outer skin and blind-
riveted to the imner skin., By stabilizing
the skin under compressive spanwise
loading, the number of full-width ribs
15 reduced to cight only in cach win&.

Chord-wise bending and shear stiff-
ness of the puncl is also sufficient to
reach fuel loading chord-wise as well as
the aerodynamic load, without the addi-
tional reinforcement needed bv an in-
tegral milled skin,

The fuel mertia and superimposed
fuel pressure loading (needed to prevent
botling) reaches 20 psi. in the Victor's
torsion boxes. This fuel loading de-
velops stresses at right angles, and of
the same order as the major spanwise
stresses.

The welding technique developed by
Handley Page uses comparatively large
diameter electrodes which leave the
surface so smooth that lines of spot-
welds are virtually indiscernible to touch
or eve. Local indentations are elimi-
nated and the technique avoids the
camulative panel crecp cexperienced
along a niveted joint.

Same construction is used in the webs
of ribs and intermediate spars to pro-
vide lateral bending stiffness against
fuel loads as well as providing a smooth
envelope for bag tanks,

Provision of smooth internal surfaces
was a particular attraction of the sand-
wich construction as at the time the
Victor design was frozen, there was
little experience of integral wing tank-
age.
g'l"hf: sandwich system, Obee claimed,
was the lightest of all practical multi-
load path structures mvestigated.  In

addition. the spot-welded panel and the
corrugated core offered surface smooth-
ness and stability characteristics at least
equal to a milled-plank structure. Lack
of machining operations was especially
attractive from a production viewpoint.
A milled panel with integral stringers
was also less able to react fuel pressure
loading as efiiciently, Obee said.

The wing has a double torsion box
structure at the center and root sec-
tions with a triple torsion box struc-
tore outboard. Three shear wébs in the
center scction are at night angles to the
fore and aft center line. Major kinks
in the wing planform occur at the fuse-
lage sides which form transport joints
and at the outhoard wing joints. Sub-
stantial ribs in each wing are located
principally at the transport joints and
in the region of the lnding gear and
cngine compartments.

Large clliptical cutouts in the primary
spar webs to accommodate the engine
air intake duct were one of the major
stress distribution problems in the Vie-
tor design. The cutouts remove most of
the spar web m this region. To meet
strength  and  stiffness  requirements,
these webs are now forged with integral
reinforcement around the cutout.

Panel Joints

At cach wing joint face. the panel
core is cut back to receive the lugs of
two forged bars which run chordwise
continuously around the primary wing
hox profile between front and rear
spars. These bars are secured between
the outer and inner skins reinforeed
by finger plates. Upper and lower forg-
ings at jointing faces butt together and
are seenred by buried, horizontal pan-

frENE-RAY BULKHEADS
EMGINE FIREWALLE \

T ——

A T
|
MAIN FUSELAGE g -
ATTACHMINT ’ '
rF, :

FLAP ChRLIAGE

LEADING-LDGE FALSE SPAR

UMDHACARRIAGE ARCH  FLAF TRACKY -~

o el o

CUTAWAY shows triple spar torsion box inboard. Four spars are m section outboard the

engine and landing gear nbs.
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AMPEX increases

signal/noise

ratio

A real challenge to magnetie-
tape sensitivity comes with fre-
quency - multiplexed data. It is
here that the tape’s signal -to -
noize ratio can mean success or
failure. The high levels of ocea-
sional combined peaks can build
up modulation noise between
channels and seriously affect sig-
nal output.

Ampex meets this challenge by
minimizing tape noise. Painstak-
ing ecare in coating composition
and thickness, plus the exelusive
Ferro-Sheen process, gives Am-
pex Instrumentation Tape a com-
pletely uniform, hard, smooth
surface that tangibly increases
its dynamic range.

Ampex Instrumentation Tape of-
fers other critical improvements,
too. A high degree of linearity in
its anhysteretic induction output
greatly reduces signal distortion,
further enhancing the signal-to-
noise ratio.

Ampex Instrumentation Tape is
available on hubs, NAB-type or
die-cast magnesium-alloy Preci-
sion Reels. Widths of 4%, W"
and 1" are standard on either
Mylar® or acetate base, in the fol-
lowing lengths, reel diameters,
and base thicknesses:

AMPEX STANDARD TAPE LENETHS (feel)

REEL BASE THICKNESS [mils)
DIAMETER 1.0 1.5
™ 1800 1250
108" 3600 2600
14~ 7200 5000

’ Cif FOMT TRADCHEANE

For complete specifications or
additional tape literature, write

AMPEX
MAGNETIC TAPE

534 CHARTER STREET, REDWODD CITY, CALIF.
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SANDWICH skin corrugations run spanwise in the Victor's primary structure; chordwise in

the secondary structure.

INNER PLANE
__j"‘"-\-\-\-\"‘-\-\_\_l:.___a'*-

DOG-TEETH VEATICAL SHEAR FITTINGS “'“——m_ﬁq

i EXTERMAL SKIN e 1 'i. =
MEE CORRUGATED I —
« & = SHEET CORE __ o o

PIPE-JOINT FURGINGS

| B
[

== OUTER PLANE

CORRUGATED-
SANDWICH SKIN

DRAWING illustrates pipe joint forgings which locate the tension bolts in centroid of the
pancl section. Finger plates are detailed at top left.

head tension bolts located between the
lugs, and in the same plane as the
centroid of the sandwich cross-section.

Vertical shear at the joints is reacted
by engagement of dog-teeth fttings
projecting from front and rear spar-
webs., Fore and aft shear loads are
reacted by the bolts.

Sccondary structure, aft of the mul-
tiple torsion boxes, has a spot-welded
outer skin with corrugated sheet stiffen-
ing but no inner skin. Using a com-
paratively thin outer skin with the cor-
rugations arranged chordwise reduces
the spanwise stiffness.

This arrangement allows the second-
arv structure to follow load deflection
of the primarv structure without col-
lecting spanwise loads, and avoids de-
velopment of permanent shear waves
which are characteristic of conventional
skin-stiffener combinations in sccond-
ary  structure.
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Multiweb and sandwich skin con-
struction 15 used in the An and tail
planes for the same weight saving and
surface stability reasons. But the fin
has a single skin with corrugated shiffen-
ing which offers a superior acrodynamic
surface  without incurring  a waeight
penalty.

Prototype Tail Unit

The prototvpe aircraft had a tail unit
of conventional fabrication. The switch
to sandwich construction was made
purely for production reasons, Obec
told AviarTion WEeEk, and was not re-
lated to the tail failure which had led
to the loss of the prototvpe.

The cause of this failure has shll
not been officially disclosed although
it was generally conceded to be duce to
Autter. Known modification to the tail
and fin attachment included stiffening
of tail and fin joints. Panels have fail-

safe  chamctenistics. Umique  fail-safe
characterishics of the wing joints have
been proved in structural tests. Thesc
tests have shown that a erack virtually
alwavs starts at the wing joints in the
outer skin of the sandwich where it can
casily be detected. Propagation rates are
very slow.

This crack location is due to the fact
that the outer skin, being spot-welded,
is stiffer than the inner skin and there-
fore collects more load. It 15 also fur-
ther from the neutral axis.

Dividing the corrugated core span-
wise between webs 15 another fail-safe
feature. It limits crack propagation to
one-half panel width, and falure of a
corc  sheet would reduce bending
strength of the wing by only 10% and
use a much smaller reduction in the
torsion strength.

Skin Cracks

Other useful features of the panel
revealed in tests show that the onter
skin cracks alwavs appear before core
cracking. Cracks here would be diff-
cult to detect. At each spar there are
complete spanwise panel joints,

The fuselage 1s largelv conventional
with continuous frames and stringers
but design is compromised by the very
large bomb door cutouts. A number
of substantial extruded longerons are
added for bending reinforcement.

Discontinuity created by the deep
wing torsion box structure in the fusc-
lage is compensated bv placing the
front fuselage floor, two reinforced
longerons and the hottom wing skin
all in the same horizontal plane.

The nose section mainlv consists of
the pressurized cabin which is attached
to the fuselage at four points associated

with the principal top and bottom
longerons.  Pressurized  sechion s

bounded bv the cabin floor, shell, and
a rear spherical bulkhead. Equipment
15 contained in an adjacent compart-
ment which is pressurized by ram air,

Republic SD-3 Drone
Makes Initial Flight

Republic SD-3 combat surveillance
drone, developed for U. S. Army Signai
Corps and designated Snooper, has com-
pleted first fight and evaluation tests.
Remote controlled drone has made four
successful — flights,  including  rocket
launch and recovery. SD-3 has inter-
changeable nose unit (AW Aug. 18, p.
27) for photography or infrared detec-
tion, radar or television. Unit weighs
less than 1,000 1b., is 15 ft. long and has
wingspan of 11 ft.; powerplant is a 140
hp. Continental engine. Drone s
launched from a mobile trailer by two
Arrow II rocket motors.

AVIATION WEEK, March 16, 1959
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Lighter, yet stronger and tougher
than any previous jet engine
blades. Designed to withstand the
high stresses and temperatures
found in the modern supersonic
engine. That'swhat Iroguois power
required of CSI...and gotl

forged on the anvil
of experience
cast in the

mould of progress

-

FORGINGS for supersonic air compressors
and turbines in specifications to meet the
7" new highs in jet power

Thr prolonged stress and intense heat created in modern high speed

flight require forgings of the highest possible standards. Canadian
Steel Improvement has the experienced craftsmen, engineering ingenuity
and modern production facilities necessary to produce such forgings.

Take blades and discs. CSl can produce precision forged blades requiring
little or no machining, with guaranteed grain size control and maximum
stress rupture properties, and close-to-form discs of uniform high quality.

CSI1 has pioneered many new developments in forging parts to extremely
close tolerances for high speed, high temperature applications in modern
gas turbine engines. Write today for further information.

CANADIAN

STEEL IMPROVEMENT
LIMITED

289 Horner Avenue, Toronto 14, Canada

Sole U.S. Representative: C. F. Russell Company Inc., Bay Shore, New York

-
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AIRCO
INDUSTRIAL

PART OF THE PICTURE

AND RARE when Twigg makes the remarkable

GASES :

Seee sandwich panel

OXYGEN

ACETYLENE AIRCO INDUSTRIAL GAS SERVICE

NITROGEN

NITROUS OXIDE 3. IN THE BAG. now chemically clean core, foil,
kins, ad b d sl bBled and

HYDROGEN soatacked. ‘Companenis: preioiidl e ganet Ts

CARBON DIOXIDE weld-sealed within an airtight stainless steal bag.

HELIUM At the purging station Airco again is part of the

¥ENON picture, supplying argon to replace the air in the bag.

KRYPTON

NEON ‘

4. BRAZED IN ARGON. En.

tire unit, now placed in a stain-
less steel retort in & furnace, is

2. “"FOILED'" FOR SUCCESS. Twigg Industries

produce the sandwich panel for Convair. It calls
for the most modern, most skillfully applied brazing
technique.

COwver each face of this stainless steel honeycomb
“‘core” technicians lay a paper-thin sheet of braz-
ing alloy. And here Airco s part of the picture—as
supplier of this wital silver-copper-lithium “foil,”
which must produce uniform, high-strength joints
resistant te corrosion and extreme operating
temperatures.

Mext come the panel’s stainless steel skin sheets.

|
|
|
|
f

brazed for aboul 5 1o B8 minutes
at 1665°F. The atmospheres
within both retort and envelope
are purged continuously to
maintain an environment of
10085 Airco argon.

After the brazing cycle, the
panegl is chilled to —100°F with
COs, reheated and X-rayed to
make certain that fillets aracom-
pleted and sound—an imporiant
step in the final checkout.

Manufacturers in aircraft and missiles,
steel, electronics, chemicals, food proc-
essing and many other industries rely
on Airco for dependable supplies of high
purity industrial gases.

Airco also supplies welding and cutting
equipment and electrodes, and renders
techniecal service covering all phases of
gas and gas equipment applications.

Would vou like to explore ways in
which modern gas applications could im-
prove your operation? Do you need a
special grade of gas? Do you know how
economical a permanent gas installation
can be?

Call in your nearby Airco Engineering
Service Representative. Airco backs him
with unexcelled facilities.

1. HIGH S-W RATIO. One of
the most efficient of modern
structural forms iz the light-
weight honaycomb assembly—
dubbed the sandwich panel.
Typical is this one, designed for
the supersonic B-58, and pro-
viding the strength of solid steel
at less than half the weight.
Here's how it's made—

5. EVER-READY SUPPLY. From these Airco bulk trailers, argon and hydrogen
are streamed directly into the Twigg brazing processes at Martinsville, Indiana.

More and more, the bulk trallers of Airco are part of today's industrial pic-
ture: they represent an economical way to assure an ever-réady supply of needed
industrial gases.

A Division of Air Reduction Company, Incorparafed
150 East 42nd Street, New York 17, N. Y.

Offices and dealérs in most principal cities « On the west coast—Air Reduction Pacific Company »
Internationally—Airco Company International « In Cuba—Cuban Air Products Corporation » In Canada
Air Reduction Camada Limited « All divisiens or subsidiaries of Air Reduction Company, (nc.

AT THE FROMTIERS OF PROGRESS YOU'LL FIND AN AIR REDUCTION PRODUCT = Frc sf tha divisian: =l Alr Reduction Compaony, Incofporated, Include: AIRCO-
industeial goes, welding ond cutting eouipment * AIRCO CHEMICAL-viny! acelate monomer, vinyl -.'. arale, methyl Betvnol, merhyl pentynal, and arther acetyvlenic chamicals
* PURECO ~corbon dioxide—gateaus, welding grode Coy, liguid, solid (TDRY-ICE'") - l::IH[ﬂI R al gmer and hoipitol ecuipmant * NATIONAL CARBIDE-pipeline

gcaivlens and calcium carbide « COLTOM-palyviayl acetate, nlu._!--.l-._ and other synthellc rosing,



NEW AVIATION PRODUCTS

Missile Motor

Direct current motor, designed to
drive a 3,000 psi. 0.5 gpm. hydraulic
pump on an aircraft, is available for
hvdraulic pump drives, pneumatic com-
pressor drives, fuel pump drives and
antenna rotating drives on both aireraft
and mssiles.

Model D-1000 motor operates at 28
volt d.e. and 69 amp., motor delivers
1.6 hp. at 2,000 rpm. Higher output
speeds to 25,000 tpm are available by
deleting the reduction gear box. Motor
life in held use is in excess of 1,500 hr.,
the maker states. Actuator operation
1s at 260I° ambient temperature at
60,000 ft. altitude. Motors for higher
ambient temperature, 500F and 'f'ﬂ[l-
000 ft. altitude are available for missile
applications.

Hoover Electric Co., 2100 S. Stoner
Ave., Los Angeles 25, Calif.

Aircraft Coffee Cup

Drinking cup designed for use aboard
aircraft retards spillage. Plastic cup has
anti-spill baffle ring which deflects the
liquid inward, thus reducing the chance
of spillage.

Cup s designated Acro-Cup Madel
K600-5,

Robinson Aviation Inc.,
N.].

Teterboro,

Jet Oil Pressure Gage

Aircraft oil pressure transmitter, de-
signed for direct mounting to jet en-
gines, is capable of withstanding vibra-
tion to 2,000 cps. at 20 gs.

Model 318 transmitter is available
for ranges of 0 to 60 psi. and 0 to 00
psi. Indicators available for use with
the transmitter are available in sizes of
1% in. diameter, 2 in. diameter, and inte-

grally lighted 1% in. diameter, Pressure
indicator system operates on 26 v. 400
cps. power. Transmitter operates in a
temperature range of from —65 to
+232C. and meets USATF specification
MIL-T-26638. Weight of transmitter
i5 1.0 1b,

McGraw-Edison Co., 61 Alden St.,
West Orange, N, |.
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American’s Baggage Expediter Used on Jets

American Airlines baggage expediter system will be wsed in conjunction with the line's
Boeing 707-120 jet transport schedules. System includes six containers, cach holding up

to 35 bags, which are carried in the aircraft’s forward compartment.

Gas Pressure Regulator
Regulator provides tank pressuriza-

tion and pressure regulation in fuel, pro-

pellant svstem of un:rlfr and nussiles.
Pressure regulator operates at 300 4+
or —3 psi., over an inlet pressure range
of from 3(]"[][\ to 400 psi. and a fAow
demand change of 140 to 640 SCIFM
of nitrogen. Weight of the unit is 44
Ib. and maximum dimension 1s 6% in.
Dynamic response is less than 0.09
sec. Modified versions of identical size
can operate at 25 to 500 psi. with flow
rates to 2,000 SCFM of nitrogen. Reg-
ulator opcrates between —65  and
+2251° with helium, nitrogen, oxvgen.

Reaction Motors Division, hiokol
Chemical Corp., Denville, N, .

Constant Speed Drive

Differential type constant speed drive
15 said to combine accurate speed con-

trol, cfhiciency, low heat rejection and
rehiability,

Planetary gear traimn is principal power
vehicle and a vanable displas

draulic pump motor adds or subtracts
speed and power i response to a speed
COVCTNON,

Input spred range of the 60 kva.
unit 15 from 3,500 to 7,000 rpm., out-
put speed 1s maintained at 6,000 rpm.
under varving loads. Steady state speed
control 1s + or —0.25% over a 200F
o1l temperature range, with efhiciencics
to 97% . Transient response 1s 0.5 sce,
maxunuin,

Vickers, Inc.,
Detroit 32, Mich,

1400 Oakman Blv:l.,
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 JET-PROP

NEW NAPIER JET-PROP GIVES THE

Jer-prop power for Convairs , . . offers you
the most direct solution to rising costs in
air transportation.

20 ADDITIONAL YEARS OF
PROFITABLE OPERATION

Canadair, Ltd., a subsidiary of General
Dynamics Corporation, now offers the
jet-prop Canadair/Convair 540 . . . in two
versions. In Version A, you get a new pro-
duction line aircraft powered by Napier
3500 horsepower gas turbine engines. In
Version B, your pres-
ent Convair 340/440
15 converted to jet-
prop power by replac-
ing its piston engines
with the same MNapier
gas turbine engines.

.......1

The economy and per-
Jarmance of both ver-
sions is identical.

Either version gives you
the many advantages of
jet-prop power. Either
version offers a profita- *
ble life span as long as that 28—
of the DC-3 . . . which 33 =}
began in the mid-thirties ™ ool
and 15 still poing strong,

The Canadair/Convair 540 is the latest
development in the world-famous Con-
vair series of 240-340-440 airliners.

SHRINK OPERATING COSTS
AND WIDEN PROFIT MARGINS

When powered by Napier engines, the
Canadair/Convair 540's direct operating
costs drop from 91c per mile to 82¢ (as
compared with piston engined Convairs)

. with a resulting drop of 79 in break-
even load factor. Hourly profits jump from
$32to $84 ... thus more than doubling the
annual profit from $£86,400 to $252.000

HBLOCK SPEED

(based on 2700 hours utili-
zation and an average of
33 passengers). You can
depreciate yvour invest-
ment in a Canadair/Con-
vair 540 in as few as five
years. The additional pro-
ductive capability more
than pays for the cost.
In addition, the increased passenger at-
traction of jet-prop power will automat-
ically result in a higher average load factor.

MAXIMUM UTILIZATION OF
YOUR CANADAIR/CONVAIR 540

You can keep your MNapier-powered
Canadair/Convair 540 in the air longer

. where your profits are made. /Ground
time and delays decrease. There's less need
for routine inspection and minor repairs.
You also require less stockpiling of spare
parts along the route.



VVAIR 540

. CONVAIR A NEW LEASE ON LIFE

Your Canadair/Convair 540 now covers
more distance per hour. Speed increases by
50 m.p.h. Time to cruising altitude lessens
by 549;. Maximum payload range leaps
from 240 miles to 650 miles (with reserves).
Jet-prop propulsion also allows vou to
carry more passengers. The Convair
340/440 now has a standard capacity of 44
passengers. In the Canadair/fConvair 540
yvou have flexibil-

ity —from the de-

luxe configuration

of 48 passengers _ F
Lo a tourist con- M“

figuration with 64
seiats. Therefore .
you can tailor el & -~
your seating plan iy 4

Lo meet your spe- T

_—

e

Sl

cific needs. - =
STRONGER PASSENGER APPEAL

You can have several srrong new selling
peints for your advertising and promotion
LO passenger prospecis.

MORE COMFORTABLE AIR TRAVEL

The Napier jet-prop reduces noise and
vibration to a bare minimum el
greatly increasing passenger comfort and
satisfaction.

SWIFTER AIR TRAVEL

With the improved speed, you can cut
down flying time between stops. With less
need for maintenance and refueling, you
can minimize ground time.

WORLD-WIDE SERVICE FACILITIES

As the owner of a Napier-powered
Canadair/Convair 540, you have at your
disposal the combined service facilities of
Canadair, a subsidiary of General Dy-
namics Corporation, and of Napier, a sub-
sidiary of the English Electric Company.

World-wide in scope they will provide you
with continuous analysis, correction, and
prevention of service problems during the
operating life of your Napier-powered
Canadair/Convair 540.
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NOW FLY THE

Napier invites all airline
operators, and executive and
corporate aircraft operators,
to fly the Canadair/Convair
540. The MNapier world-wide
demonstration tour begins in
March . . . using scveral
Canadair/Convair 540's. To
schedule your flight, write to
Napier Engines, Inc., 909
Dupont Circle Building,

Washington 3, D. C. Ef
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Most powerful single-unit of ils class . . . British Railways Deltic Locomaoltive,
Top speed: 105 m.p.h. Powered by two Napier Deltic engines.

‘-_ 150
Ao YEARS
OF
ENGINEERING
LEADERSHIP

World's fastest torpedo
Morwegian Navy. Powered by two Napier
Deltic marine engines.

Napier has been in the forefront of pre-
cision engineering since 1808, At present
a member of the world-famous English
Electric Group of Companies, Napier
manufactures a wide variety of aviation,
marine, industrial, and rocket engines,
turbochargers, and de-icing equipment.
Napier products are sold throughout
the world.

schneider Cup Winner—1527. Supermarineg
5.9. « . « 281.6 m.p.h. Powered by Napier

Lion engine.

Napier engines have powered craft which
have won world speed records on land,
sea, and air. The Napier Eland is only one
of many pace-setting Napier engines.

Mapier can supply you with literature . . .
illustrated with graphs and photographs
... which contains complete technical data
on costs, performance, and installation
of the Napier jet-prop engine. Write
to: Napier Engines, Inc., 209 Dupont
Circle Building, Washington 3, D. C.

Bristol 192. Royal Air Force Helicopter with
two Napier Gazelle free turbines.

ENGINES INC.

Westland Westminster—helicopter carries
& tons of cargo or 46 passengers . . . pow-
ered by two Mapier Eland engines.

Westland Wessex . . . helicopter powered
by Mapier Gazelle free turbine.

el

4

Fairey Rotodyne—vertical take-off airliner
holds 4B passengers. Equipped with two
Mapler Eland gas turbine engines. Holds
world's record for convertiplanes.

MNAPIER ENGINES, INC. » A subsidiary of D. Napier & Son, Ltd., London, England = A member of THE ENGLISH ELECTRIC GROUP OF COMPANIES

GE Official Details Nuclear Plane Need

(Jehn W, Darley, [r., manager of the
operational analysis section of General
Electric Co.'s Aircraft Nuclear Propul-
sion Department, sent the following
letter and text outhning the mmportance
of accelerating the U. S, nuclear aircraft
program, the feasibihty of such a plane
and its potential as a weapon system to
President Eiscnhower on Jan. 14, In his
letter, Darley explains that his outline
was spurred by the President’s statement
that, at present, there is “no usefulness”
for such an aircraft and by the progress
the Soviet Union has made in this held.
A month later, when he had received no
reply from the White House, Darley
sent the same information to Rep. Mel
vin Price [D.-I1l.], chairman of the Joint
Atomic Energy Commmttee’s research
and development subcommittee, who
made it public [AW Feb. 23, p. 27].
Because of the current debate withmn
the Administration, the Pentagon and
industry as to what tack the U.S. pro-
eram should take, Aviarion WEEK s
reprinting below the text of the letters
to President Eisenhower and Rep. Price
and the accompanying document wrt-
ten to support his stand:)

Hon, Melvin Price

House of Hepresentalives

Wazhington, . C.

S[ubject: The alreraft nuclear propulsion
PO T,

Dear Mr. Priee: One month ago, on Jan.
14, 1 =ent the attached letter to the Presi-
dent concerning the national ajreraft nug-
clegr propulsion program. In this letter, |
wtated that 1 4did not plan further distri-
bution until after an appropriate periml of
time had elapsed and would not further
distribute this Iinformation should he in-
struct me that =uch an act would he
contrary to the best interests of the United
Stidtes,

One month has now elapsed. XNo Turther
woridl has heen received from the White
Houi=e,

Due to yvour expressged interest and work
in the area of the ANP program, coupled
with yvour responsibilities ag a member of
the Joint Commities on Atomic [Energy and
the House Armed Services Committee, 1
am here transmitting this information for
your use as yvou see Nt

Speéaking frankly, 1 have berome ¢on-
vinead that if any corrective action can he
taken, the impetus for same muslt now
come from the legisglative branch of the
raverniment,

All other avenuwes of approach to the
decigion making  problém appedar o
have been exhausted.

1 join in yvour conviction that the AXNP
program badly needs n definitely targetad
date for nuclear flight—with programatic
decigionz and funding levels congigient with
that target,

Withont =ame, there s no possihle AXT
progvam which ean =till meet the nesds of

this nation.
Sincerely,

dohin W. Darley, Jdr.

Hon, Dwight I, Eisenhower
The President of the United States
The White House, Washington, . C

AVIATION WEEK, March 16, 1959

Subject: The aireraft nuclear propulzion
Program.

Denr Mr., President: | am an industrial
manager engaged in the national alreraft
pnuclear propulsion program—having been
connected with this activity for the past
geven yvear=s, 1 have sought nelther counsel
nor approval from my associates or superi-
org, however, for what I am about to say.

I am speaking as a conscientions: voting
citizen who is sorely troubled by the trend
of events taking place in the world around
M.

While the individual statements contiained
within thiz letter are not gecuritv-classified,
their over-all content iz certainly =ensitive,
Sinee vou ocoupy the most powerful office
in the world and are the only common an-
thority over all of the agenciez and depart-
ment: who effectively administer the na-
tinnnl aireraft noclear propulsion progsram,
however, there are certaln thing= which ean-
pat b left ons=ald.

Gain Understanding

I am Irying to gain your understanding
that what has been written here has been
dieclided upon after very careful personal
thought and after an evaluation of the
pending  rkeks versug the responsgibilities
involved, Ompinions, of ¢eourse, must be
properly cvaluated ; please consider my
specialized experience and the personal
knowléedge thus acquired when vou evalupte
mine,

O e, 10, during your scheduled press
conference, and in angwer o a gquestion on
the gubject of alreraflt nuclear propulsion
from Mr., Merriman Smith, you are reported
to have replied as follows: (1) “There g
no uzefulness that anvone could possibly
s Fronn =ueh o plane:”™ (2) *There 1= no
use of poing intoe a field where the whole
purpese would be to get a plane a few
hundred feet off the gronnd ' (30 *There 12
absolutely no intelligence to back up a re-
port thiat Ruzsin s Night-testing an atomie-
powered alrplane”

I recognize that your responses were
hased upon the best information available
T v,

I ain wply cowcermsd as fo the goal-
ity of that information aml, speaking
frankly, It = my opinion that »ou have
been on the recelving end of some gloppy
<taff work, which may be =etting some sort
of historieal records in this direction.

Because 1 Know full well that this letter
las only a small chance of reaching you
through a bulering =taff wall unless =zome
incentives are offered, 1 have simultaneously
prepared copiex of thizs letter for eventual
distribution to the manacing aeditors of so-
lected magazine= and newspapers, [ do not
plan 1o <emd these coples to these editors
nntil after an appropriate perioid of time has
eclap=ed, and will not gemdd game i you
Inz=truct me that =uch an act would be eon-
trary to the bwst interest of the defense
aof the United States.

John W. Darley, Jr.

John W, Darley, Jr., has been in the
nuclear aircraft program since 1951 and
is now manager of the operational
analysis section of General Electric Co.’s
Aireraft Nuclear Propulsion Department,
His section is responsible for project
planning and  measurements, organiza-
Honal analvsis, policy and systems plan-
ning and operations research. Darley, 33,
has an engineering degree from Comell
University and a degree from Harvard
University’s School of Business Adminis-
tration.

You may be wondering why 1 have de-
layved so long after your press conference
of Dee, 10 before sending you this letter.
Speaking frankly, 1 have beén caught on
the horns of the dilemma as to whether
or not 1 would be doing the AXP program
more harm than good by responding to the
aituntion in thiz way. The compelling ren-
sons behind my cholce were that (1) The
situation s urgent, (2) It does not show
gsigne of stralghtening out through the nor-
mial channels, (8) The problems of under-
gtanding and motivation are =0 massive
that it appears to me that they ean only be
overcome by 4 thoronegh airving.

The text which 1 have used, and which
is attached o thiz cover letter, is quite
lengthy @ to as=i=t you in it2 onderstanding,

1 will be followlng this outline:

I. Strategic considerations,

11. Soviet AXNP eapability.

111. The promi=e and =tatug of the 1. 8,
ANF program.

IV, Criticisms of the U, S-ANP program.

Y. The national problems of ndministering
the U, S.-ANF program.

YI. Recommendations for action.

V1. Concluding remarks,

It s my hope that Ly the time yvou have
digested these remarks yvou may agree with
my premize thiat vou have not been receiv-
ing the best Information. Further, I hope
that, through such an over-all view of the
ANFP program, yvou will join those of us
who are moved by a compelling faith and
conviction that the program s vital to the
continued =ecurity of the Unlted States,

At the leazt, 1 hope that 1 have provided
another point of view,

Sincerely,
dohin W, Darley, Jr.

Supporting Text

Let me first talk to yvour first point that
“there I8 no usefulnezs ., . . from such a
plane,” deagling in order with various ele-
ments of national strategy.

If 1 correctly under=tand our country's
strategic concepte for =survival, they are
based upon :

(A)Y Posing a mazzive retallatory threat
such that a potentinl enemy cannotl help
Lut 2ee that he will suffer congiderably more
ilnmaee than he will he able to infiect shouald
he decide to start anyvthing. In considera-
tion of the amount of effort which s going
intoe i, this seemsE to bhe our Noo 1
strategy.

{R) Erecting suthicient air defense to warn
of an inecomineg attack in suflelent time to
permit the dispatehing of our retalintory
[oree, to minimlze civilinn casualtles, and
for CHUSESE N ENemy 2ome Joss in his attack-
ing foree : ineluded in thiz element 8 passive
elvil defenze through dispersal, evacoation,
shelters, ete., on which little has been done
ta date,

('Y Deploving =ufficient maobile ground
and =ea forces to guench local eruptions in
so=-cialled pollce action or small wars,

I zhare with vou the abs=olute conviction
that the United Stiates must never engige
in a preventative war;: thiz then rightly
means that we have effectively granted an
enemy any advantage aceraing to the ini-
tiative, Any retalintory thrent posed by
the United States will therefore only pre-
vent a war a= long asz a potential enemy can
only conclude that he will not be able to
stop this retaliatory force from destroying
those targets which he cannot afford to lose
if he is golng to eventuially prevail in the
di=agreement.

[ agree with vou that there will be no
winning of any future war—only the pre-
vailing of one ideology over the other. It
is my opinion that a disctplined and ruth-
lese enemy will decide that the side which
prevails—iall other massaive destrruction for-
potten—will be that =ide which has remain-
ing an active strategic force aftéer all the
major strategic forces of the other shide
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SOLENOID CHECK

TRIGGER

SEQUENCE

PRESSURE RELIEF

new Kofentshaw AIRCRAFT VALVES
with “wear-proof” CAPTIVE SEAL

Even abrasive particles in the fluid or air stream ecannot damage
the seal in these small, lightweight Robertshaw Aircraft Valves.
Balanced design exclusive Captive Seal prevents “blowouts”.
O-ring is held securely by steel retainer which provides fwo
breaking points that instantly release pressure unbalance when
seal is broken.

The complete line of Robertshaw Aircraft Valves is designed
for rapid response . . . high pressure . . . low power consumption
... no seal wear, fitting or lapping...and easy maintenance
right in the field.

Write for complete specifications and engineering data in our
new 8-page Aircraft Valve Catalog J-403.

boves bt lusr TRCRIY speenif e dleseroy e,

Ot real war to end war, then, 1= the task
of vonvincing of the other =ide that {(A) he
cannot gave any portion of his active stra-
tegle foree should he deoide (o ambark on
the path of armed conflict, regardless of
how moblle and unpredicstable in losation
that strategic force may become: (BY he
cannot de=troy the strategle striking foree
of the United States, due to the fact that it
I# mobile and dispéersed bevond hig reach
or bevond his ability to destrav befors 1
retiliates against his forces,

Concept of Mobility

I renlige that the above Jooks ke the ap-
plicition of a double standard to the two
=ystems, The Key to this effect is that for
the I'nited States and the Western Allies,
maohility provides an even greater advantag.
thin It does for the Soviet Union. This s
hecause of the fact that (1) we wre already
granting them the inltiative ; any additional
ndvantage due to mobility I8 sugar coating
to thelr main eapnbility and mainly defen-
#ive against our retaliatory strike, (2) the
world's arena available for on-alert dispersal
of our mobile foree far exceed= that hehilnd
the Iron and/or Bamboo Curtain.

I will hé dealing morée with 1theé mean-
ing behind this coneept in subsequent P -
Eraphs,

Our No, 1 =strategy—the  retalintordy
threat, including current plans for the lIm-
plementition of spme—involves the use of
(1) Intercontinental mixsilez, (2) interme-
diate-ronge missgiles—ground, air and un-
dersen  launched, (%) manned strategic
chemisndly powered bomber afreraft.

All of these missiles, sinee they can hlt
targets of Known Importance and location,
are certainly vital weapong in the military
Inventory, They do, however, suffer on
two counts one of which B being worked
o dind the other of which s bevond their
reach: (A) In that all missilex have to
possexs sutlicient protection agalnst attack
or @ =ulfeiently quick response time to
get off the ground after warning and hefore
the enemy's weapons strike—they elther
have to be put on active stamdby andere-
ground or under the sea=—or fueled by pro-
pellants which permit the necessary quick
response on short notice (hopefully 15 min
in the rase of the ICBM= bhut shorter In the
ease of the TRIBEMs). [ ean ses that botl
of these methods of improvements are heing
unidertaken ; (B} in that misslles, howaver,
are only able to hit targets of known Im-
portance and location, they ahzolutely fall
short of being able to hit the highest pri-
arity targets—namely those contnining or
contributing to the enemy’'s mobile strategle
striking force—a force which can only e
predicted in location by the most detadled
mtelligence information, Tt = my under-
atanding that we do not have nor will we
ever have this gquality of intelligence cov-
erage. Should the Russinns come Lo possoss
operational guantitiex of air-orbiting nu-
clegr-powered alreraft, the problem  will
hecome éven worse than in our eurrent sit-
uation—which s already difficult enough
(I will deal more with this lnter),

Continued Meed

Becouse of this nesd to pose n threnpened
strfke at thexe mobile and unpredictiabl.
target= of opportunity, the role of the
mwianned alreraft will continue to exist, The
avallability of human evex and Rhuman
minids= In target areas—whether on weapons
carriers or reconnhi=sance vehlclos—Ifs al-
solutely  needed If these highest prierity
military target= are to he identified and
subeseguently  destroy e,

That this necd Will continue inte the fo
ture = viritied hy the exi=tence of the B-TO
(LIS STRITR

Chemieally powered aircraft, however,
will suffer =ome definite drawbacks durine
future yvears due to the following -

(A) Limitations In ailrborne time—risks
tAken: Beeause of the fact that alrborne
time—Ilimited by chemiecal fuel capacity or
by the programing or logistic complexitios
of In-Aight-refueling operatlons—is  rela-
tively short compared to ground turn-
around maintenance time, only a fairly
=mall proportion of a total chemieally pro-
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pelled bomber force can bhe in the ale adt
any one time—aor, for that matter, he @gol-
tén Into the air within that period allowed
by a ld-min. alert warning time. This
means= that, as=suming that a potential
enemy would logically concentrate on =uch
ground-hound targets, only a fairly small
proportion—mnamely  that alrborne—woeuld
=urvive the Initial, all-out hlow,

1 recopnize thupt it ix hoped that peo-
Eraphical base dispersal will save a larger
propartion of the foree which eannot get
off the ground prior to the attack., My only
refnction here Ix that, lor the long-term
future, the cost of an enemy's mdss=ile and
launching sites geroed In on & larger num-
her of dispersed hazes will he appreciably
less than the coxt of these digpersed hases.
For those who say that the potentinl
enemy’'s [CBM's are nol a8 accurats as
required, 1 ean only =av that if thiz iz trae
now, it won't e true for long,

(By Complicated  fuel et e s—risks
taken: Because of the fact that modern
iy military =trategle alreeaft reguire ex-
tensive aerial in-flight refueling in order
to reach their targets, the total operation
beenmes dependent upon a eritiecnlly linked
chain of events Invalvineg (1) the avalla-
bility of aerial tanker hases—Dboth within
the continental United States and overseas
all of which are subject to the =umnme man-
ner of obliteration and the need for dis-
couragingly quick response times that apply
to the regular bomhber force: as a4 meatter
of fact, thils could he the major weak link
in the chaln: (2) a critically programed
and extréemely complicated redguirement for
rendez2voli=s mesting= Detween the =sUeviving
bomber and tanker forces at the right time
and at the right place and with the right
damount of fue]l available,

(') Vulneralility of chemically powered
aireraflt at high altitudes: Due to the tech-
nical eharacteristies of air-breathing  jet
powerplants, chemically powered strategle
alreraflt—even if sultahly refueled near the
“Nemyv's perimeter—ean only  reach  the
refqitired target aren= by filvine 4t high

altitvdes, I I interpret the recent test
rexlts on high-altitude nuclear bursts cor-
rectly, the survival of a manned akreraflt
wt high altitudes—almost regardles= of the
=pecd at which it Ix traveled—will hecome
increasingly leas probable with the passhigse
of time, If during the target-zone penetra-
tiom portion of thelr mission chemically
powered alreraflt are foreed to low altl-
tudes, their range bhecomes =0 limited as
to reéach only a small proportion of the
required targel coverage,

Thix then i a technical Tact. There =
no Known way by which any current or
propased chemically propelled strategic air-
eraft can reach anything more than a very
small proportion Of required targel areas
ir it is required to approach same at low
althtudes.  This same limitation doezx nnt
apply to nuclearly powered aircraft,

Promise of ANP

Here, then, due to an Imposing comblni-
tion of the above, 12 one primary reglhme
of p=efulnesz for the nuclearly powered
aireraft, namely, in the aren of retalintory
threat, stralegic reconnnis=ance, and bom-
hardment.

1. XNuclear alreraflt—eXtended alrborne
alert: DHecause of their inherently large
fuel capacity, nuclear aireraft will have
much  extended airborne  time, ie., the
amount of time they s=pend in the afr will
grow to equal or perhapz even exceed the
amount of time they =pend in malntenance
turnaround on the ground.  Thiz means
that a muoch, much higher percentage of the
tota] number of aireraft will bhe airborne
at all times-—airborne and armed atl vark-
hle and unpredictable locatlons= throughout
the world from which they pose a4 maximum
retiuliatory threat withoot range limitations.

In effect, thiz alrborne alert eapabiliiity
ral=e= the percentage of the total loree
which = =aved from the initial enemy blow
in order for it to be able to go on and do
ft2 joh. A potential enemy, recognlzing this
capability, s thus faced with the realizn-
tion that he will not he able to sliminate

that which will eventoally  destrov his
mohile strategle Torce. 1 would eall this an
improved retaliatory threat.

2. Nuclear aircraft—independence from
complicated logistics and forelgn bhases:
Already airborne, the nuclear aiveraft can
o 1tx job independent of anvy need for asrial
in=Aight refueling or forelgn-hasked aerial
tanker fleets, Tt i my opinion that our
relutions with our allie= are or will he in-
ereasingly strained by the oXistence of
thexe tanker fAects based overseas (and
which constitute important military targets)
in much of the same way that there was
deefinite forelgn reactlon agninst the basing
of TRHEM'= In England or Italy. 1 am not
proposing i=olptionism—only tryving to den-
tify o trend in the climate of world opinion.

1. Nuelear aireraft—veérsatility in appli-
viation: Onee airborne, that portion of the
nuclear alreraft force on retalintory patrol
duty = Independent of any other logistic
need—and only requirex a =ignial that the
ITniterd States has heen attacked and thio
it should proceed on its assipned retalia-
tien mi=sion, Due to the inherently large
woenpons earryving capacity of nuclear alr-
eraft, its armament ean Include 8 number of
alr=-lnunched alr=to-ground mi=siles pnd
regnlar layvdown weapons which far exceced
the weapons carryving capability of their
chemically  powered counterparts, This
micans that fewer aireraft can do the job,

Due to thiz enlarged load-carrving capa-
hility, coupled with high endurance, the
nuelear =trategic alreralt possesses o (re-
mendously improved versatility in usiaed
which embraces (a) alrborne retiliatory
patrol, =afe from inktial attack, (b)) milssile
Imunching from outside the enemy’s de-
fense periphery ;. (c) reconnaissance and
warning near the enemy's periphery
(i) omnldirectional low-altitude penetra-
tipn under the enemy’s radar warning nel
for reconnaissance and loeation of the
enemy’'s mohile strategic forces; (e) low-
altitude penetration, followed by elther mis-
=ile launching and/or conventional bomb
lavdown or by ‘a combination of both,
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Why it pays you to specify
Bendix QWL Electrical Connectors for use with Multi-conductor Cable

For use with multi-conductor cable on missile launching,
round radar, and other equipment, the Bendix* QWL
lectrical Connector meets the highest standards of design

and performance.

A heavy-duty waterproof power and control connector, the
QWL Series provides outstanding features: ¢ The strength
of machined bar stock aluminum with shock resistance and
pressurization of resilient inserts. « The fast mating and
disconnecting of a modified double stub thread. « The
resistance to loosening under vibration provided by special
tapered cross-section thread design. (Easily hand cleaned
when contaminated with mud or sand.) e
resistance to corrosion and abrasion of an aluminum surface

and low wvoltage

he outstanding

with the case hardening effect of Alumilite 225 anodic

finish. « The firm anchoring of cable and effective water-

proofing provided by the cable-compressing gland used
within the cable accessory. s The watertight connector

assembly assured by neoprene sealing gaskets. » The addi-
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tional cable locking
to accommodate a * )
rip. * Prevention of inadvertent loosening insured by a

eft-hand accessor

Scintilla Division

Sidney, Mew York

roduced by a cable accessory designed
ellems stainless steel wire strain relief

thread. « The high current capacity

rop of high-grade copper alloy contacts,
Contact sizes 16 and 12 are closed entry design.

These are a few of the reasons it will pay vou to specify the

Bendix QWL electrical connector for the job that requires
exceptional performance over long periods of time. *rrapemarx

Export Sales and Service: Bendix International Division, 205 E. 42nd 51, Mew York 17, N. Y,
Canadion Affiliale: Aviotion Electric Utd., 200 Lourenfian Blvd., Montreal 9, Quebec.
Factory Branch Offices: Bwhbank, Calif.; Orlondo, Floride; Chicogo, lll.; Teaneck,
Mew Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C

&9



After 8 years of research
North American introduces a
low-cost Space Age material:

SPACE METAL

A WELDED STEEL SANDWICH

Designers may
now obtain
experimental
quantities for
prototype development

WHATIT IS: SPACEMETAL is a stainless-
steel sandwich with the light weight,
high strength, and heat resistance
required for Space Age missiles and
planes. Inner sheet is beaded to form a
V-shaped corrugation which allows
rapid heat dissipation, permits hydro-
static testing for quality control. Yields
weight savings (theoretical) as high as
79 percent over solid materials.

THAT’S BEING MACHINE-PRODUCED

HOW IT'S MADE: Production line ma-
chinery, developed by the Missile Divi-
ston of North American Aviation,
manufactures SPACEMETAL at the rate
of 50 square feet per minute. The sand-
wich 18 now produced in 30-inch-wide
panels, from type-301 stainless steel
with a nominal gauge of 0.156 1nches.
Resistance welding eliminates excess
weight of brazing or adhesive materials,

WHY IT'S STRONGER: SPACEMETAL'S
V-configuration core offers greater
atrength in one direction than usual
honeycomb structure. SPACEMETAL I8
235 times stiffer and can carry 23 times
the bending load of solid type-301 stain-
less steel of equal weight. Beads along
the sides of the corrugation double its
crushing strength and improve other
physical properties.

HOW TO GET IT: SPACEMETAL is avail-
able in experimental quantities to de-
signers seeking its unigue properties
for application in missiles, supersonic
aircraft, and related projects. Please
write for complete information, outlin-
ing your requirements, to : SPACEMETAL,
Dept. 496A, Missile Division, North
American Aviation, Inc., 12215 Lake-
wood Blvd., Downey, Calif.

NORTH AMERICAN AVIATION, INC. ==
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The =ignificance of the low-altitude ap-
proach is treated in the following para-
graph.

4. Nuclear-nireraflt—potency of alterniate
low-altitude attack ; Contrary to the range-
Hmitation of chemieally powered alreraft at
loow altitudes (where =urvival will become
increaxingly more prohable than penetra-
tion at high altitudes=), a nuclenr-aireraft
could actually come down from its crulse
altitude and penetrate the enemy’'s early-
warning perimeter from an infinite choice
of directions and at extremely low altitudes
—holeding thiz low altitude on its way to s
asslEned target area. If you want to get a
reading a= to the enormous potentlal po-
teney of this kind of attack, I would =ug-
cext that an an=wer can be acquired hy
poztulating that an enemy had sach a
method of delivery., The answer may sur-
Prise vou,

For those who woittld say that it s easy
for a potential enemy W protect  jtself
agninst such a manned-retaliatory force,
I would =ugge=t that for o country with the
land mas=< and extended perimeter of Rus=s<ka,
they are welcome to try. The Soviet Unlon
cilild very edxily bankrupt it=elf in just
erecting a low=altitude warning net=—not (o
mention the number of active defensive
mi=xilex and aireraft which would have to
e emiployed,

a4 Nuclear-pireraft—>Fewer airerafltl, fewer
ilEex s Let ux wlk next a= to the number
of bpses from which nueclear ajreraft would
need o be deployed, Becauze of the fact
thut a higher percentage are airborne at all
times, beepuse each aireraflt has appreciahly
more wWeapons capacity, and beciapse lower
Fromparative attrition ean be 1hereasingly
eXpected due o the omnidirectional low-
altitude attack, a much fewer number of
ninned strategle alreraft would he needed.
Thiz translates Into a fewer number of
voxtly lases,

My best estimate i= that from two to
three nuclear-aireraft hases—appropriately
located on Atlantie and Pacifie Islands o
tike an enemy’'s major attack away from
the continental United Statez—would do the
peacetime joh, It i= to he azzumed that all
of these ba=ex would be lost in an initial
attack—but an attractive percentage of
their bazed force wonld have regularly been
alrborne and would conztitute a manned
strategic forece to fight the war,

The next gquestion here i= that of rearm-
ing and restriking with this surviving force
after their return from their fArst strike
mi=sion, There are two =ervices which will
e needed, namely the probable replacement
of the nuclear powerplants (in that the
remote-handling base facilitiex for indi-
vidual detalled powerplant maintenance will
no longer e available) and the rearming
of the atreraft with new weapons Both of
theze services can be provided from mobile
pround egquipment and at location= which
are variable and nnpredictable, Any number
of currently avaflable landing and tnkeoff
aren= would o the Jjoli, Thi= rearming
and re=triking problem B es=entially no
different from that with chemically powered
adreraft,

Comparative Costs

i, Nuclenr aireraft—Iower total cost= than
the nassive chemieal syitem: A= a final
niete on thi= matter of a nuclear-aireraft
retalintory foree, let us take up the matter
of comparative costs. The hest information
which 1 have, and which is based upon
appropriately  detailed study, is that the
nuclear-powered retalintory force will eost
appreciably less than its chemically pow-
ered counterpart syvstem, [ recognize that
thi= =tatement iz hard to believe in these
davs of aceelerating weapons obsolescence |
the major factor producing thi= situation 1=
the faect that our current nmnned retalia-
tion sy=tem i enormously expensive. The
cost advantage accruing to the nuclear-
alreraft foree i= predominantly due to (a) a
larger percentage of alreraft airborne at
all times: therefore, fewer loszez on the
ground and fewer alreraft required in total
(b1 a larger weapons-carrying capacity per
alreraft : therefore Tewer girceralt required;
(c) no tanker aireraflt required: (d) no
Lases required, foreign or domestie, for the
haring of the tanker alreraft; () no com-

plicated chemical fuel logisties and staging
refpuired at o wide number of hases, foreign
or domestle : (1) econsiderably fewer has=es
from which the manned retaliatory foree
would need to operate,

And, interesting  enough, none of the
ahove o=t elements have even stopped Lo
consider (a) that chemically powered alr-
eraft can't even do the job if they are
forced, as predicted, to attack at low alti-
tudes, where thelr range Is  drastically
mited ; (h) that omnidirectional nuclear
alreraft will =uffer fewer lozses u<ing low
altitude penetration than will their chemi-
cally powered brothers at high altitudes—
again acting to cut down on the total num-
Ber of aircralt reguired,

Practically all of the foregoing reasoning
ha= concentrated in the area of continuing
to pose o renl threat of retallation as n
means of nmking the instrouoment of war
appear unprofiitable for a potentinl encmy.
While this area alone testifies asx to the
potentinl v=efulnes= of nuclear aireraft, the
story doex not end here,

Encouraging Circumvention

Al numernus times during the history of
the world, countrie= have based their lon-
wevity upon =tatie, immobile means of de-
fense. The Chiness Wall, the Maginot line,
and now the DEW line, have all acted to
ereate the popular impression of impreg-
nability, While the DEW line, supplemented
by BMEWE equipment for ballistle-milssile
warning, Is heavlly u=eful for protecting the
retalintion foree, its coverage s =till haxed
upon the threat coming from a predictable
direction and at a predictable altitude. I
history teaches us anything, It is that a
potentinl enemy is therehy provided with
an incentive to cireumvent the erected de-
fense or warning line.

To me, the DEW or BMEWS line means
two things: (1) That a potential enemy
will strive to develop a weapon whose man-
ner of attack will nentralize the usefulness
of the erected defense: (2) that there i=
a supplemental need for mobile warning
facllities which ecan react to various tech-
nological and politicn] threats by virtue of
the mobility.

Interextingly enough, the Russlans al-
rendy appear advanced In the development
of weapons designed to nentralize the warn-
ing line. Their already recognized sub-
marine force—improved in armament
through the uke of sSubmarine-launched
missiles—ig in the process of being further
supplementad by nuelear alreraft. Both of
these threats circumvent our erected warn-
Ing Tine,

If we are to be responsive to these
threat=, we should not respond by more
massive, Immobile, narrow-range  coquip-
ment=, hut rather by =syvstems whose versi-
tility and mohility are matched to the
changing and variahle challenge. Afr-orhit-
ing, nuclear-powered, radar-warning  alr-
eraft constitante one family of such syv=tems,

T have now responded to twa of the
major comments which you are reported to
have made relative to the ANP program—
namely, that “there is no usefulness that
anyvone conld possibly  see from  sach
plane” amd that “there 1= no use of going
into a field where the whole purpose could
e to get a plane a few hundred foet off
the ground.””

As indicated by the foregoing analysis,
there Is plenty of “usefulness"" The “few
hundred feet” comment, as provided to you
by wvour advisers, is a dangerously =lmple
spatement which completely misses the point
of low-altitnde penetration attack.

I realize that you may think T am pro-
poking that the nuclear alreraft is an “ulti-
mate weapon,” Believe me, T am not. 1
do believe, however, that without them we
stand every chance of no longer having
a stalemate in the strategic chess game,

The third comment which you are re-
ported to have made went to the effect
that “there is abhsolotely no intelligénce to
bacrk up a report that Russia is Aight test-
ing an atomic-poweréd airplane,” the gunes-
tion which prompted your reply was un-
doubitedly trigzered by the article in the
Dee, 1 issue of Aviantlon Week which re-
ported on the esthmated status of the Soviet
ANP program.




Electronics and Missiles
... every step of the way

Research — Preliminary Design — Development — Product Design — Test — Production

The entire missile system complex is encompassed by the
Martin Orlando R&D and production facility, Naturally,
Martin Orlando does not design and build every sub-
system and component. But they are responsible for every
facet of the program. For this reason Martin Orlando has
developed a thoroughly integrated organization. Scientists
for research in guidance, propulsion engineers to
give dimension to research . . . skilled technicians to
implement programs . . . men with gray matter to create
and build weapons for defense.

Gray matter is the priceless ingredient. The facility is
there . . . the finest in the nation. The challenge is there
. . » as limitless as your imagination. The men are
there . . . men with sound purpose, working together,
If you can contribute and grow in such an atmosphere,
there is a place for you at Martin Orlando.

Openings exist for Electronic Engineers, Physicists and
Electrical Engineers in the areas of ground support and
airborne electronic systems, circuit design, computer design
and guidance. Please send confidential resume to: J. E
Wallace, Director of Professional Staffing, The Martin
Company, Orlando 13, Florida,

A great name
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I would like to siay, however, that the
«taffl man who provided your text, wasg o
halr-=plitter of the first order:

1. Intelligence & avallable: In the first
phace, 1 am positive that there is intelli-
enee on the relative =tate of the Soviet
AN program. Con=gidering the strategic
incentives whivh we have given them in
the Torm of our Dew line plus thelr natoral
interest in showing evidence of technologl-
el supremacy, it should not e surprising
il they were ahead ol oz Maj, Gen, I, J.
Ikeirn, In charge of the U, S program, made
i publie etatement to this effect o lew
weeks ngo, adding thar it wonld net sur-
wize him if the Sovietx flew on nuclenr
power within a yvear.

2, Characteristics of Soviet alreraft are
significant: To a second point, | understanid
that there s =igniffeant evidenes that a
soviet alreraft of the size amd conligura-
tion desceribed in the Aviation Weelk article
hia= been sighted,

Using the article’s over-all design dimen-
sjonsg—and unlezz the Soviets have suddenly
retrogresged in thelr ability to competently
deslgn  chemically-powered aireraft—there
i little doubt but that this particular air-
frame s intended for use with nuclear
powerplants, As a purely chemical airplane
—ayven With advanced chemical turbojets—
it ig not a very good afrerafllt or wenymns
=¥yatem,

As a s=side note, this is the first very
large =oviet afireraflt with pylon-mounted
powerplants-—it being the usual Rossian
degign approach in soch cases to bary their
powerplants within the wing struocture, This
ifference is particunlarly signiteant, how-
ever, because this is the direction you would
take Tor eas=ier later replacement of cheml-
il with  nueléar machinery and  subse-
uent easter mamtainabllity of the noclear
powerplants,

3. Existenee of Soviet aireraflt verified
by thelr announcement ; Subsequent Lo your
[2ec, 10 press conference, on Jan. 1, Moscow
radio, in a formal multilingual announee-
ment, made two promiszes for 19549, These

o —— ==

were that the Soviets wonld shoot a rocket
to the moom and that they were going to
Ny a nuclear=powersd clvil adrernft during
the next year.

[ think that you will fimd that your in-
ielligence agencies plree o high credibility
on this partieinlar type of formal annoanee-
ment, dven without the fact that the Soviets
within two dayvs—had a a0% scoring
e,

I agree with yonr advisers, however, that
the Aviation YWeek article presentoed no
vaoncrete evideneo that this Soviet aireraft
currently has nuelear powerplants installed.
To the contrary, it iz diffienlt to believe
that any nuclear engine is currently in-
sPalleel within the s=mall engine maeelles in-
dleitedd on their drawings,

Whether or not this alreralt has actually
Hown on nuelenr power, as qguestioned by
vour advigers and provided in their text
for your use, B not really to the point.

ANP Relative Progress

It does not take any classitied informa-
tion to reallze That If the United States
started today on itg prototype-alreraft pro-
gram for AN purposez, it would be ap-
proximately three years before any =ub-
stantial  chemleally powered  fight-test
program on the aireraflt would take place.
A8 ar ag the relative airframe progrims
are concerned, therefore, we now have a
pretiy zood Nx on relative progress,

Sighting= of this Sovier alreraft, of
course, do not necezzarily testify as (o the
stiite of progres= in the Soviet nuaclear
rowerplant program. Some eriticism of
the news article takes this direction, with
the additional inference that the Soviet
nuclear powerplant program s probably
only to follow with an Installed power-
plamt at a muoch Inter date. Even il this
opinion iz partially true, as it wouald he
[ any such program where the approach
must be o take logical segquenced =steps,
it is a defenszive comment and underesti-
mates Bussian technological competence in

those areas where they really pply thesin
cffort. Certainly it does so If you belleve,
s 1 do, their Jan, 1 annooncement.

Completely aslde rom all of the above,
however, 1 join you in the belief that just
bediuxe =ome other country s dolng some-
thing is no reason (or the United States
to undertalke a similar program in the same
direction, That which the United Statés
needs to accomplish should be taflored o
its particular =itoation and to the particular
abjectives which It must reach in order
a Burvive amd prosper,

While T have already adéoguately dealt
with =ome of the unigque usefulpness of
nuclear-powered aireraft  within Part 1,
there are other questions and  sabjects
which need to be discussed,

It iz for this reason that T wonld he
irresponzibie Il 1 stopped here, Going by
the theory that better understanding can-
nnt but help in the evaluation and decision-
making process, I would now like to turn
to the other i=sues which are raised by
thisx general suliject,

In the foregoing pages, T have already
Iald a foundation with respect to the
promise of the I S.-AXFP program. We
hoave dealt with () the property of ver-
satillty and mobility, (I the alrhorne
alert-force concept, () the manned nu-
clear-alreraflt retaliatory mission, (d) low-
altitude penatration for reconnais=ance anid
bombardment, (¢) the freedom from chemi-
cal-tnnker loglaties, () the frecdom from
foreign-hasing restraints, (g) the reduction
in the number of bases required, (h) the
inherently large load-ecarrving capacity of
nuclear aireraft, (i) the cost implications
fdue to Increpased simplicity in the total
muanned retalintory syvstem, (j) the alr-
defenze potential of nuelear alreraflt warn-
ing systems,

In many respects, this identified pronise
for the nuelear airecaflt sounds much like
that popularly as=igned to the nuelear-
powered =ubmarine. A purs extrapolation
here, however, would undershoot the mark.

The nuclenr submarine provides quite a

LIGH'IWEIGI-IT High Temperature Insulating Blankets are made with either cloth or

metal covering for all types of gas turbine.

They will prevent heat transfer from hot surfaces and keep the temperature of
surrounding structural members below critical limits. They are custom built for
accurate fit, easy to fit and to take off, and no trouble at all to clean and maintain.
They can be made in varying thicknesses to suit the temperature drop required.

REFRASIL materials— pure silica fibre capable of withstanding continuous temperatures of
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THE BRITISH REFRASILCOMPANY LIMITED

Stillington, Co. Durham, England -+ Telephone: Stillingtom 351

1000°C—are available in the form of batt, tape, cloth, sleeving, cord, bulk fibre and yarn, They
are unsurpassed for high remperature thermal and electrical insulation where weight saving
15 important. ‘
REFRASIL Blankets and materials are obtainable in all countries outside the American
continent from The British Refrasil Co. Lid. Write roday for a detailed descriptive brochure.
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Canadian Wilds Conquered by AC-Sparked Airplanes!

Lamb Airways, operated by Tommy Lamb and five sons, is proctically the only physical contact betweesn AIRCRAFT
the Moose Lake area in rugged Manitoba Province and the outside world, This takes year-around flying out CARE

of two Canadian bases—The Pas and Moose Lake—to all ports of the province, Pontoons in the summer and starls with
skis in the winter under flying conditions that call for the ultimate in reliability of plane and pilot!

Here's what Tommy Lamb has to say about AC aircraft Spark Plugs, ""We Bush Pilots con't baby our equip-
ment. We never turn down a job. We carry everything that needs fo be carried in the north and when we
gotta fly, we gotta fly, That includes sub-zero weather! Last year, our fleet of six Cessna 1805 and four
Morsemen logged a half million miles and much of it on an emergency basis. We insist on AC aircraft Spork
Plugs because we know they'll get‘us there ond back, Yes sir . . . AC Spark Plugs are reliable!™

You'll find AC aircraft Spark Plugs are best far the planes you fly, Get them from your AC Supplier, TODAY|
AC SPARK PLUG <% THE ELECTRONICS DIVISION OF GENERAL MOTORS

AIRCRAFT
AC AWARDED FIRST C.A.A. P.M.A. (PARTS MANUFACTURER APPROVAL) FOR AIRCRAFT SPARK PLUGS! SPARK PLUGS

DISTRIBUTED BY: Airwork Corporation: Millville, Mew Jeraey; Miomi Springs, Florida; Newark, Mew Jersey; Atlonta, Georgio; Alaxandria, Virginla; Cleveland, Ohia,
Pacific Airmotive Corporation: Burbonk, Colifornio; Seatile, Washington: Oaklond, Calitornia; Kansas City, Kansas; Denver, Colorodo; Chicogo, llingis; Linden, Maw Jersey,
Southwaest Airmotive Company: Dallas, Teros; Houston, Texas; S Louis, Missguri; Komos City, Konsas; Denver, Calorada.

Standord Aero Engine Lid.: Winnipeg, Monitabo; Yancouver, B.C.; Edmonton, Alberia,

Van Dusen Aircraft Supplies, Inc.: Chicago, lilingis; Minnecpelis, Minnesota; Teterboro, New Jersey; Bost Boston, Massochusetts; Alexandria, Virginia; Richmaond, Yirginio; Miami, Florida,
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revielition over its  diesel-electric-snorkel
predecessors but, Ih term= of the relative
gain In totil syvstems simplicity, the revo-
lution in the alr due to the nuclear alreraflt
i« of n much higher order of magnitude,
By tolal svestem I mean the vehicle itself,
it weaponz, range, lethalness, vulnerability,
and the tothal complex of logiztics and com-
munieation= which permits it to do the job,

Compared to the submarine, nuclear air-
crift have a more massive effect on these
logl=tic parts of the over-all svstem which,
in the aireralts’ case, constitute n vVery
major part of the whole,

The promise, however, does not stop here,

The U7 S.-AXP program for manned nu-
clear aireraft is Important beyvoid the high
vilue of itz Initial applications; this addi-
tional importance = due to the lollowing .

1. Much technology transfernble into
qpace vehleles: The basic technologies of
the manned nuclear aireraft program are
transferable and/or expandable into the
nuelear mi=sxile, heat transfer, nnelear
rocket, and nuclear powered =pace vehicle
Areas,

2. Heazon to believe afreralt must pre-
cede space vehiele: There = serious reason
tir helleve that the United States will never
proceed on sure footing into the more exotic
nuclenr “pace vehicle regimes until it has
learned how o live and operate with a
manned naclear aireraft program,. The King
wimed =tep otherwise required appears in-
fligestible from a practical mohilization and
tochnological point of view,

3. Technology In forefront of nuclear re-
actor field: By the very nature of its effort
in the area of comparatively lightweight,
high-performance nuclear machinery, the
ANXP powerplant program iz automatically
working in the forefront of nuelear reactor
technology, with resulting long-range ronmi-
fieations in the atomic-electric feld,

Thirteen Years Invested

Ax vou know, 13 yvears have now been
invested in the aireraflt nuclear propulsion
program. With a modest beginning In 15946,
Feagibility studies nto 1951 resulted in
the concliuxion that the applieation was
feasible and deserving of development
elfort,

It is interesting (o note that studles
made during this leasibility period pre-
dictedd the amount of time anid money
which would be required to da the job,

The predicted time has now heen éx-
eveded @ lexz than hall of the predieted
amount of moncey has thu=s far bheen spent,
In period= of national emergency, we have
richtlfully excused the trading of more
money for less lime; in constderation of
the threat now around ux, | wonder if
poing ko far in the other direction {(trading
maore time for a lesser expenditure per
yvioarl) makes real sense.

With eéngineering development beginning
in 15941, the prograom was directed toward
n liyving-testbed application in which the
initinlly fivable powerplant would be tested
within a worked-over and maodified B-O4a
aircralt—the alreraft retalning itz normal
chemical powerplants in order to carry the
nuclear powerplant aloft for testing pur-
pnses, This I normal practice with new
aircralt powerplants and is practiced with
chemical turbojets today.

But what happened? In 1853, the pro-
gram was cut hack {and nearly canceled
in total) because the B-36 wouldn't My hiegh
enough or fast enpugh to make it a mili-
tary weapon—aomething which this B-3
witg never intended to be in the first place,
You may remember the word “=hitepoke”
which was a term of endearment provided
by the Secretary of Defense at that time,

It ig my {irm opinion that had this
cuthack step not been taken in 1953, we
would be fAving a nuclear-powered alfrcraflt
tenlay.,

In consideration of what the Soviets
show every sign of doing during this next
vear, we may live to massively regret this
1056 decixion, At the present time, howover,
wie have yet to go through this Ayving-testied
stage—or ts equivalent uxing an experimen-
tal alreraft. It is absolutely vital that this
step be taken at the earliest possible
moment,

The way support seems to be leaning
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HYPERSONIC SPEEDS THAT CAUSE SURFACE HEATS
IN EXCESS OF 1000°F. IN SECONDS . . .

AND LOX TEMPERATURES THAT DROP METALS

TO LOWS OF —300°F. CREATE A SERIES

OF DIFFERENTIAL EXPANSION PROBLEMS

ON THE CABLE CONTROL SYSTEMS

OF NORTH AMERICAN'S X-15!

To solve this problem six Pacific cable tension
regulators were installed on the Speed brake,
Reaction, Fuel select, Patch, Roll and Yaw control
svslems.

These mechanical devices automatically and
positively compensate for varniations in the cable
systems—as swiftly as changes occur. All control
cables are kept at an even lension mnsuring con-
stanl control responsc.

Pacific reculators also permit rigging cables at a
lower load, thus increasing control sensitivity.
They are self-contained mechanical devices with
a high degree rehability —and without depend-
ence upon any external POWET S0LUrce,

Pacific regulators are capable of instant com-
pensation for thermal or mechanical varations.

For further information on Cable Control Sys-
tems— write Pacific Scientific today !

PACIFIC SCIENTIFIC COMPANY
P. 0. Box 22019, Los Angeles 22, Calif,

SAN DIEGO

SAN FRANCISCO
SEATTLE
PORTLAND, ORE.

ARLINGTON, TEX.

REPRESENTATIVES:

In the Eastern U. 5.
AERD ENGINEERING CO., Mineola, L. 1., N.Y.

In Canada:
THE GARRETT MANUFACTURING CORP.
Torpnto, Ontario

EREATINE BrYOLOFET ST AN SLNPraCTUusiqg il umeidesl CoORTROLET ENE0M

77



CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD.

78

For replacement parts, there 1S no source
like the original manufacturer!

The problem of bogus* parts in the aireraft engine parts market
is becoming serious. More and more counterfeit parts are filtering
in. They are difficult to detect. While they may look genuine
they ecan cause trouble.

In aviation there is no substitute for quality. Play it safe,
Make certain the replacement parts you use are genuine.

When a Pratt & Whitney Aireraft engine leaves our plant it's
as good as we can make it. It's built to stay that way if properly
serviced, using replacement parts that are exactly the same as
original parts.

As the Flight Safety Foundation, Inec., points out in The
Problem of Bogus Paris,* "Another reason for serious concern is
that the airworthiness certificate of your aircraft may be sus-
pended or revoked if bogus parts are used in its repair, overhaul
or maintenance.”

Protect yoursell against trouble with bogus parts by dealing
with the original manufacturer, his authorized distributors or deal-
ers, or recognized, reputable overhaul or maintenance agencies,

*""The Problem of Bogus Parts,” published by Flight Safety
Foundation, Inc, A free copy of this informative booklet
may be obtained by wriling to Prall & Whitney Airerafl,
East Hartford 8, Connecticul, altention;: Service Manager.

PRATT & WHITNEY AIRCRAFT
East Hartford, Connecticut

Longuewil, P.Q., Canada

in 195%, however, this event 15 still Eome
YEATE AWAY.

Don't get me WwWrong.

The decision in 19503 of heading toward
n better airframe for initial testing of the
powerplant was not a bad ded.

It is just that (1) at a point practically
gix vears later, we have yvet to even commit
for the airframe part of the program, (2)
the announced renson for making this 19853
declzion did not reflect any =ophisticated
understanding of aireraft powerplant de-
velopment philozophy—or normal research
and development practices.

Engineering Development

Actual powerplant development has now
been procesding for practically elght vears,
with full-geale reactor and reactor-turbo-
jet-ayvstems tests in process zinece 1956,
Considerable airirame studies have taken
place intermittently and at a variable pace
during the same pperiod.

During 1954-55, the Alr Force—undoubt-
edly remembering itz 1953 experience—
hegan to clothe the AN development effort
in the mantle of a weapona system. Tt
must be remembered that it was the fashion
of the day (particularly since 1953) that
If more money was needed to get the job
done, the only way it would be fortheoming
Wwag o prove that the project was going
to result in something which flew higher
and faster or carried more orf whiat have
¥ Ol

This originally vi=ualized wenponz =yse-
term (called 125-A) was to do everything
that regular chemically powered afrerafl
eoild do—and then some—rather than har-
nessing the particular and special capabili-
tler of nuelear propul=sion.

While thiz 125-A affiliation was undouht-
edly on shaky groumdd from the start—
due to nuclear propulsion tryving to com-
piete  initlally with the best of chemical
propul=ion in the chemical regime's own
backyard, it did accomplish one very bhene-
ficial result, Some additional money was
made available, at least enough to really
get o leg up on the powerplant develop-
ment work.

Alnee then, some real powerplant de-
velopment progress has hesn made,

The powerplant development swork s
now at a stage wheere It s ready to
procesd at a faster pace. It s true that
some solutions in detall (as opposed 1o
feasibility) are required, but these are
the reasons why the development i8 neces-
sary in the first place.

In todav's environment, I get the im-
pression that the only way to really get
development support is to prove that every-
thing is already comfortably in position—
with all challenges answered In minute
detail. In such a po=ition, there will he
development money made avallable—when,
if such was really the case, the weapon
should be In quantity manufacture,

Today's situation on the nuclear-alreraft
program is similar to that which prevailed
on the missile programsz thres to five
years ago. At that time, development work
was accelerated on propulsion and guidance
aspecta of the work; today, we are just
beginning to see signs that we will have
operational missile systems over the next
twao to four vears,

The same situation can prevall for nu-
clear aifrcraft.

Capability in Depth

When I say we are ready to proceed,
1 am not referring to an informal group
of scientists working in the laboratory. 1
am talking about a balanced and sizable
organization of scientists, design engineers,
manufacturing engineers, and test engi-
neers—all backed up by a complex of pilat-
line manufacturing facilities, raw materia)
sources, subcontractor installations, and
hardware vendors.

Of conslderable significance to the nu-
clear-aircraft program is the fact that the
initial powerplant and the Initial applica-
tion can now be clearly seen to he the
first of a family of improving performers.
Enough is known about the designs farther
back in the conceptual and preliminary
design  stames to prediet with certainty
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When CONTROL cannot be

a question of degree . ..

Exacting engine control believed impos-
sible only a few years ago is now the
expected, not only in modern aircraft
and missiles, but also in today’s automo-
biles and trucks. And, this absolute ac-
curacy is demanded under temperature,
pressure, and power conditions found,
until recently, only in laboratories., Tem-
perature variations alone of —80°F to
+160°F require almost continuous com-
pensations in today’s jet aircraft and

missiles. More, these ever-increasing re-
quirements must be designed for ever-
decreasing standards of size and weight.

For more than a half-century, Holley has
pioneered such developments as: lower
automotive hood lines through smaller
carburetors and fuel control systems for
jet engines that save one-third the weight,
one-fourth the space. That's why two

generations of Americans on the move
have come to depend on Holley products.

For more information about

Holley products, automotive or
aircraft, write o

%

11955 E. NINE MILE RD.
1-30 WARREN, MICH.
FOR MORE THAN HALF-A-CENTURY . ..

ORIGINAL EQUIPMENT MANUFACTURERS FOR
THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES
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priceless

When your priceless test
data are recorded on film,
you will find no more reli-
able source of film process-
ing than-CFI. At CF| all of
your film requirements. ..
for sales, training, and
visual aids, 16 or 35mm,
will receive the most care-
ful attention.

CFl UNDERSTANDS your film
problems. CFl has processed
the invaluable film records
of many vital projects. CFl
recognizes the need for
uncompromising quality and
fast action.

CFl EACILITIES are com-
plete...and modern. CFl
has developed many new
processes and is the leader
in its field. CFl has com-
plete security clearance,
assuring safe handling of
highly classified material.

CFl EXPERIENCE includes 40
years as the nation's larg-
est and most progressive

organization, with complete
lab facilities in both Holly-

wood and New York,

FOR COMPLETE INFORMA-
TION on capabilities and
service available, write or
call for a sales represenia-
tive.

n

CONSOLIDATED FILM INDUSTRIES
059 Seward 5%., Hollywood 38, Calif. » HO 9-1441
221 West 37th 5t., New York 19, N. Y. = Cl 6-0210
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that the imnitial hardware approach will
improve in performance even beyvond that
which 5 now called the reguirement.

A% A matter of faet, this promise is one
of the problems.

The vacillator and the fence sitter want
o wnit for the 1385 moddel, although the
1950 modal will stlll manage ta out-distance
anvthing on the road.

It is my conviction, however—and I have
lots of knowledgenhle company-—that fajlure
te buy the 1595% maodel is not golng to
result in any improvement in what the
1085 mode] will do in its time.

A% a matter of fact, If we delay in
facing up to the full-=cale development of
what can be done today, the 1985 capablility
won't come out until the wear 2000, If
EVer,

One of the main rensons behind the fact
that program acceleration now makes such
gense iz the unigque concept of the "CAMAIL®™
mission., ag deseribed in summary faszhion
In Part 1. This approach not only takes
perfect advantage of the unlque properties
apecruing to nuclear propulsion: it also
turns out to offer a uniquely different and
extremely valuable weapon for the defense
zituation which faces us.

Further, this appropch will not only do
A real job of using the Initlally develop-
able airframe and powerplant, but will al=so
improve in performance and capabllity as
the second cousing come out of the de-
velopmental brooder,

Let's face It. Nuclear-powered ajrceraft
are fnevitable,. The sooner we get aboul
réally facing up to the job in total, inelud-
ing an alrframe, the sooner they are going
to hée A valuable weapon in our arsenal.

With all of the promise and all of the
progress which 1 have talked about thus
far, you may well azk: “"Where has all the
trouble been coming from?

Let's take a look at the collection of
eritical comments which have been made
against the nuelear afreraflt program, ex-
amine them in some detail and see If
gome pertinent conclusions can be reached.

Criticisms of the U. 8B.-ANP program
can generally be classified into three broad
areas: These are: (a) Applications (the
uxe to be gailned); (b) technology (the
gtate of the development) ; (c) administra-
tion (program deciglon problems).

Let us deal with each of these areas in
SO0 Uence,

Answer to Critics

Critical comments in the area of applica-
tions or the use to which airocraft nuclear
propulsion would be put, can be listed as
follows :

“The aireraflt is too big or too slow.™

Here we find the man who wants to go
higher and faster all of the time, regard-
lese af where he should be. 1 can under-
stand the necessity for eolng higher and
faster with part of our retaliatory florce —
juzt to force the SBoviets to defend arainst
sueh an attack—but less and less of our
total foree will be able to penetrate in
this wayv,

This critical comment therefore falls to
recognize that the survival of aireraft at
high altitudes and even very high super-
sonlc speeds will become increasingly less
probable with the passage of time. Attrl-
tipn In this regime will be markedly higher
than that at extremely low altituder and
respectable subsonic speeds. Chemical alre-
¢raft ean't do the latter.

On the comment of size, inltlal nuclear
alreraft will be no bigeer, and poszibly
sinaller, than today's larger chemical air-
eraflt. Thevy may welgh more:; that is. be
“denser” alrveraft but I can't see where
the point B, As a matter of faect, nuclear
Power may very well cause a complete re-
cvialuation as to what constitutes the opti-
mum size of an alrplane,

“The alreraft would be ensy tao shoot
ilown,'™

This is probably the same gentleman who
wants to go high and fast. He doesn't
vaderstand the overwhelming defensive re-
quirements superimpossd by an omnidirees-
tional, low-altitude penetration attack. He
tdossn’t realize the magnitude of invest-
ment required for a low-altitude, radar-
wiarning net and the associnted defensive

mis=ziles and alr-defense alreraft (which
are range-limited at these low altltudes).

In short, he hasn't recognized that for a
country with the land mags and perimeter
af the Soviet Union, he now has the
weapon of economics (and possible bank-
ruptey) on hiz =ide.

"We don’t renlly need o nuelear aireraft."

This gentleman either doesn't understand
anvthing mentioned . . there) or elss
he is a saturation war man. This latter
breed says If anything starts we will just
plaster averything and everywhere, using
an Immense number of missiles ecarrving
ntomie and hydrogen warheads. This way,
he =ays, we will be sure and hit every-
thing worth hitting.

Fallacious Reasoning

This reasoning s fallacious on  two
rounts. First, the rest of the world would
be in danger of becoming uninhabitable.
Second, I don't Delieve the United Rtates
will ever choose to adopt thlz inhuman
and reckless defense posture.

It has been said: “"As =o0n A  mMen
decide that all means are permitted to
fikht an evil, then their good becomes
indistinguishable from the evil that thev
set out to destroy.™

“The npplication being worked on bs the
wrong one” (regardless of which ane is
being worked on).

Here is the man who savs that we should
make up our mind over and over again.
Or perhaps he is stating that he doesn't
want to do anything untll evervhody de-
cldes to do it his way. 1 really don't know.

I only know that the application chosen
i2 n particularly valuable one and that
after satisfving this first step there will
undoubtedly be others.

“1 don't understand it

We have found an honest man: he i= one
of the gentlemen for whom this letter is
written,

Critical comments in the area of tech-
nelogy, or the state of the development,
are fairly represented by the following

“An airborne renctor is too dangerons.”

What this gentleman Is saving I8 that
aircralft are dangerous. As far ag the
alreraft’s erew is concerned, a reactor with
Its radicactive parts is less dangerous than
geveral tong of inflammable aviation fuel

It is true, however, that experimental and
perhaps operational nuclear alreraft will
have to fly in specified corridors when over
Iand to eliminate the danger of a possible
erash In populated areas. This will un-
doubtedly be a function of the demonstrated
reliability of the total aireraft system as
well as the appropriate selection of loea-
tionz for the operational bakes. Significant
study has already been devoted to this
problem with encouraging findingsa.

Fleage understand that what is beinge
talked about here ig not an atomie explo-
glon, but the potential spillage of radio-
acrtivity should an alreraft erash.

Possible Risks

A fuir comment In this area would be:
There are some risks; they are the types
of risks which can be overcome hy opera-
tional procedures and system reliability :
they arée a very long way from heing
sufficiently large enough to give up what
the aircraft hns to offer ax a military
WO,

“The radintion is too high: the crew ean'i
hnst."

Without going Into a mass of technical
tdata, much of which s claz=ified, let me
just state that current design of the system
I based upon each operational crew flyving
for a very appreciable number of davs
each vear, for a very appreciable number
of years, and still at the end of the period
have recelved no more radiation exposure
than they would have had they spent those
vears working in an AEC industrial lab-
oratory.

And pleaze helieve me, this s just about
as radintion-safe as you can get—anyplace,
anywhere,

“The renctor temperntures aren’'t high
enongh.”

This i the comment of the man who
wants to walit for the 1985 model . ., . The
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SOUNDING ROCKETS

JURT PUTRLISHED—A thorough treéatiment
nf high-altiiade research  rockets — their
e, methods of application to research,
problems encountered, and solutions de-
vigid, Covers all the principal apper ailr
sounding rockets of the 11,85, BEngland,
France, antd Japan since the end of Waorld
War 1I. Includes rocket theory, ressareh
results, instrumentation
technlgues, ¢te. By H. F.
Newell, Jdr.,, Naval HRe-
senrch Labl., Seience Co-
ardinntor for Project
VANGUARD, %4 (L L
llus., B12.50,
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PREDICTION OF
BALLISTIC MISSILE
TRAJECTORIES

“ FROM RADAR
Sl OBSERVATIONS

dUST PURLISHE D—Divelops methods
haged on the statistiecnl theory of parameter
eatimation which can bLGe ueed o descrilse
illistic missile trpjectories,. Primary ems
iwha=i=s iz on the method of maximum likeli-
hoodd, Giives several different procedures for
finding explicitly the maximum likellhoad
parpmeter estimates.  Also andlyvres random
errors, By I 1. Shapira, Stall Member, Line
enln Lah,, MLULIT, 200 pp., §5.00,

g e e
GUIDED MISSILE ENGINEERING

JUST PUBLISHED—A well-rounded in-
iroduction to gulded miszile engineering,
this ook givekr (mportant principles  andd
engineering technigues of the varlous se§-
cices that make up this Geld, Fundamentals
af  electronles, guidanee  theea,  aerndy-
namles, alrframe per-
formanes, and other
subjects  are  covered,
each by experts. Ed-
PLeedl by Allen E.
Muekeit, Hughes Alr-
eruft Co.: and Simon
Humo, Hamo - Woal-
iridge Corp. 312 np..
215 Mlas,, 10,00,

T 1ALttt
AS THE PRO FLIES

IUST PUBLISHED—Gives
techniques that will help
vou to fly expertly, In n pro-
Fe=zionml manner. Taking
off, apiroaches and land-
s, using compass  and
maps, and othoer basie skills cleafly de-
eribed, ndong with new flying nids, night
ying, jet Nying, Night check. ete. Emphosis
on how to acquire “Quality X"'—the nhilits
tiy think fast, plan ahead for safer. mors
enjovable fying, By John ®H, Hoxt, 272 pp.,
illns., 51.4095,

FREE EXAMINATION
COUPON

&

Meliraw-Hill Book Co.. Dept. AW-1.16
327 W. J1st 51, New York 36, N, Y.
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temperatures are high enowgh o de what
needs to be done frst) they promisze to he
hizher by the time they need to be higher.
If we wait until then hefore we aceomplish
development-testing needed now, the whole
program will suflfer and be delayved.

As a slde comment, there is Httle if
any doubt but that asx the development
progresses, the designed temperature capas
bility of the reactor will come to  pat
extrems engineering pressure on the de-
slgners of the remalning parts of the
powerplant. Falieve me, thizx is plenty
high enotgh,

“It Isn't heing done the woy 1 would do
it,"”

A0 comment Rppenrs Necessary,

“1 don't vnderstand it

The peopls who have already bullt and
test-operated  reactor-turbojet  svstems  do
understand it, and they'll talk to anyone
who has a secority clearance and a desire
to listen, As a mutter of fact, they won't
fist 301 Eet wWay.

Critieal comiments in the aren of admin-
istration, or making program decisions,
can be summarieed as follows:

“Aren't ready; walt votll next year when
(hilngs will be hetter.™

Here is the adminkstrator, either tech-
nically ar politieally motivated, who either
wantx to walt for the 1985 model o who
is too tired to fight for whiat he belleves
ig right., Perhapz he just doesn't want to
risk his position by belng a nonconformist
in a burepucratic world, Whatever he is,
he is not doing n responsible, risk-taking,
managerinl job,

“1t"'s too expensive.”

Too expenzive? Relative to what?

Individual nuclear alreralt will be mora
expensive than thelr Individual chemieal
alreralft brothers, just as nuclear subma-
rines nre more expensive than conventional
aubmarines, But the total cost of doing
the over-all larger and necexsary job will
he less through the nuelear applieation,

This is the gentleman who either doe=n't
understand the cost =situation, or who
eipuales A currently positive buiink balance
with lower over-all, long-run costs, 1 will
have more to =1y aboutl this later,

“The other government angency  hoaso'f
piipilles up its mind.™

This Is perhaps beétter dezeribed as the
Alphonse-Ciasgton  phenomenn, It is  the
frame of mind which says that the only
good  decision Ik the unanimous declsion,
I firmly belicve that many unanimous de-
cislons, appropriately watered down and
denntured to achieve uananimity, are the
worsat kinds of deeigions. True, they are
better than none at all, bhut unanimous
decisions or "no declslons™ appear to me o
Le the anly kindz of decisions the AXT
program haz hiad,

“Governmen! leatdership on the program
is too wenk."

Here I a erackerjaclk, This s haml to
helleve but =ome goavernment represenia-
tives hoave actually withheld enthosinsm
for the ANP program because they felt
that the government leadership on the pro-
eram wasn't strong enough. T oecan ondy
sy : ecither digcard the criticism or Ax the
gituation : don't use it as a reason (oo
continued vacillntion.

ANl of these eritieal comments raise major
(questions,

It is evident that little understanding
exigts, that there are overlaps in responzi-
hility and authority, that people hove de-
clded that it is much more politically
vomfortable to be agalnst something or to
he silent than it 2 to have faith and con-
vietion and to Aght Tor what they believe,

Let's take o look at some of these national
prablems of ndminigtering the 17, S-ANXNT
|I-I'nI.TT'ﬂ'ITI-

National Problems

Alany adminigtrative probiems ol the
1. H5.-ANP program tend to be peculinr to
it. and to it alone. Thege are disturbing,

Many additional problems of the 17, 8.-
ANP program are shared with many other
national defense programe. In that these
have an even Wrger eoffeci, they arée aven
more disturbing,

We are trving to compete technologieally

S-N SPEED INCREASER GEAR
UNITS have wide application on
aviation industrial test equipment.
They are the product of trans-
mission engineers with over half a
century of experience. Standard
units are available with a wide
range of gear ratios and output
speeds, 5-N will also design and
build units for special or vnusual
requirements,

Series 4070, illustrated, is used
for fuel pump testing. It has a
capacity of 400 HP at 1150 RPM.
Each of the three output pads
deliver the full rated horsepower.
Two have ocutput speeds of 4215
RPM, and the other 15,800 RPM.
Complete information promptly
furnished upon request,

SNOW-NABSTEDT

Frof DVIE WALF K CIHMTUETY

THE SMOW-MABSTEDT GEAR CORP, HAMDEN, CONN
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by A. N. DANIELS, President
New E’ummhim Ball Bearings, Ine.

PRICES GO DOWN AS DEMAND GOES UP
FOR EXTENDED INNER RING BEARINGS

Miniature bearings with extended inners NOW
cost less than ever before. New
Hampshire Ball Bearings, Inec., has
cut price additives as much as T2%.
This surprising reversal of recent
rice trends has been made possible
E production economies brought
aﬁout by sharply increased demand.

This return to popularity of extended
inners is not surprising to New
Hampshire's design engineers. Belief
in the inherent advantages of the
extended inner ring prompted their
inclusion in the widely distributed
Technical Bulletin and Catalog pub-
lished in 1956. Since then, they have
been specified in increasing quantities
for gear trains and other designs call-
ing for ease of mounting, firm seating
and high tolerances.

CLEARANCE "BUILT IN" BY
EXTENDED INMER RING

FEATURES OF EXTENDED INNERS

The above drawing illustrates the
function of the extended inner. It in-
sures clearance between the outer ing
and a shoulder, a flat gear face or
any other surface against which the
bearing is mounted, This eclearance
allows the ring to reveolve independ-
ently even when there are thrust
loads and axial play. The importance
of this clearance cannot be over-em-
phasized, When a small bearing is
mounted to a larger element, the
outer ring must not be allowed to
come in contact with the larger ele-
ment, or the two rings will not be
independent.

NEW
HAMPSHIRE

82

BALL BEARINGS, |

PETERBOROUGH, N. H.

This clearance must be more than
just a minimum. The outer ring must
ave space for axial play particu-
larly when there is any degree of
thrust load involved. That's why New
Hampshire Ball Bearings, Inc., ex-
tends the inner ring .0156 in. on each
gide. This provides ample clearance.

There are, of course, other means
than extended inners to provide the
necessary clearance. You can as-
gsemble a sleeve or washer on the
shaft between the inner ring and the
neighboring surface, Or, if the bear-
ing contacts a gear, you can provide
the gear with a hub.

However, the extended inrer has two
advantages over a washer or sleeve.
It not only saves assembly time and
cost, but also gives the bearing the
firmest possible seat on the shaft.

MEET ABEC-7 STANDARDS

Moreover, the extended inner, manu-
factured to the same Class 7 toler-
ances as each and cvery New
Hampshire ball bearing, gusrds
against the possibility that a zleeve
o1 washer produced less accarately
may reduce the reliability of the
assembly.

Complete specifications of New Hamr-
shire plain and flanged retainer bear-
ings with extended inner rings, with
orr without shields, are cortained in
pur Design Handbock, Price oicta-
tions and delivery schedules c¢n
request,

DESIGNERS' HANDBOOK FREE
TO ENGINEERS

If vou work with miniature ball bear-
ings, you'll find this 80-page, authoi-
itative handbook contains a further
discussion of extended inner ring
bearings and is a great
help in solving prob-
lems in designing in-
stroments or electro-
mechanical assemblies.

It will be sent free to
ualified engineers,
raftsmen and pur-

chasing agents.

Write to: New Hampshire Ball Bearings, Inc.
Peterborough 1, M.H.

NC.

with Inadeqguate attention o the ereaking
administrative system for doing the com-
petitive technological job, Our administra-
tive machinery must be as up-to-date as
the technology which it energizes.

Let's tnke a look at some of this ma-
chinery.

Those major administrative problems
which tend to be peculiar to the ANP
progriom c¢an be deserlbed as follows:

* Multiple offices, agencies, and departments,
I would conservatively estimate that there
are well over 60 separate and effectively
independent offices, agencies, and depart-
mentg in the T. 8. povernment which
have a meéasurable influence over the rate
of progress of the ANP program. While
there is currently existing an ANP office,
its relntive authority falls far short of
that necessary to accomplish the joh,
For example, in addition tn the AXP
offlce, there are: (1) The AEC (including
the Diviglon of Heactor Deévelopment, multi-
ple stafl groupsz, various committees, ete.).
(2) The USAF (including the Air Research
and Development Command, the Air Ma-
teriel Command, the Strategic Alr Com-
mand, at least 15 different staff groups,
various committees, study groups, ete.). (3)
The T8N (including the Bureaun of Aero-
nautics, the Office of Naval Research, staff
groups, commlitess, ete.). (4 The DOD
(including the Deputy Secretary and his
office, essentially all of the assistant secre-
taries and their offices. various staff sroups,
committees, study eroups ete.). (5) The
NASA (NACA)—(T haven't figured this one
out yet). 8 The Burean of the Budget,
(7)) The Central Intellipence Ampency,
* Conflicts from the contributing govern-
ment departments. In the ecase of the Alir
Forece, the issue is mostly a question of
declslon making and delegating authorities
to do the job. In many major respects,
the decizion mechanismz (even for many
minor mattérs) only reslde at the very top
of the USAF organization. This means that
even if major policy decislonz are made,
many of the individual implementing deci-
rions either have to go bubbling back to
the top or be laborlously handled through
zptellite staffl or administrative offices,

AEC Contributions

The contributions of the Atomic Energy
Commizsion have been very real and valu-
able. Although the AEC also suffers occa-
sionally from bureancratic strangulation,
vou can usually count on them te make
A real college try. The AEC'sE responsi-
Bility, however, hasz been greatly compli-
cated by the problems which the Alr Foree
has had in making up fts mind In the
face of severe budgetary pressures,

The Navy definitely wants a mnuclear

alreraft program. But unless they ean have
a nuclear aireraft ag =oon or sooner than
the Air Foree, T am convinced that they
will do everything in their power to destroy
the Alr Force program,
* No strong governmental program leader-
=hip. The izsues of multiple offices, agencies
and departments and conflicts from con-
tributing departmentz would be less severe
were the ANP program vigorously led by a
program manager with appropriately dele-
gated responsibilities and authorities, This
has not heen the case,

With all Aue respect to Maj. Gen, D. J.
Keirn, he has not recelved necessary sup-
port and authority to do the job (regard-
lerg of wvarious surface changes made).
Even If he had recelved such delegations,
howaver, he is too much of a gentleman to
knock heads tomether when the going gets
rough. With so many different people going
In 50 many different directlons, somehody
hag to be able to say follow me and keep
in line,

There are other administrative problems
which the nuclear-alreraft program shares
with other defénse programs. Since somae
af these are fairly well understood, T will
only comment on thosze which appear to
me to need Bome more understanding,

* Remote decislopn-makers have meant the
usual (easy way out) use of review com-
mittees. The problem here is that most,
if mat all, review committees are al=o

remote. How a group of men can spend
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LMED'S acirborne GENDARME will illuminate the unknown

A DEPARTMENT 1IN

One or many, in clouds or clutter... nothing will elude
GENDARME, LMED'S new *Airborne Early Warning and Con-
trol radar. New AMTI (Airborne Moving Target Indication)
and Pulse Compression techniques sharply curtail sea
clutter, improve target detection. New “built-in" height
finding provides a truly 3-D search system. New data
processing methods insure completely automatic opera-
tion. For further news on LMED's detection developments

write for brochure: “Airborne Detection . . . in Search of
Time." Depf. 7F.

THE

DEFENSE

L.IVE = XD

Frogress [s Our Most Important Product

GENERAL @3 ELECTRIC

LIGHT MILITARY ELECTRONICS DEPARTMENT
FRENMCH ROAD, UTICA, NEW YORK

ELECTRONICS DIVISION
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The MEC Model 3010 plots four variables in 2-color ink trace on a
30" x 30" surface. It maintains an overall accuracy of hetter than
05%, and is capable of the following performance characteristics:

o Acceleration; Vertical—1,500 in/sec?; Horizontal—500 in/sec?
o Slew Speed: Each axis — 50 in/sec

« Pen Actuating Speed: Up to 100 marks per second

+ Function Interchange: Automatic, all electronic

e DC Amplifiers: Self-Contained, Contact Stabilized, for
Reference, Scale Factor and Parallax Circuits

e Plug-In Modules: Customized to afford maximum adaptability
to individual customer requirements.

o Paper: Held in place by vacuum system.

In addition, MEC manufactures a number of items which further

increase the utility and convenience of the Model 3010. These include
electronically actuated symbol markers; automatic plot fold capa-
bility, voltage comparator units, etc.

— For specifications and further information
on the Model 3010 Recorder, wrile fo:

7601 N. W. 37th AVENUE, MIAMI 47, FLORIDA
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MEC Model 3010 X-Y Recorder

two o four hours—al Intervals of 18 to
24 months—talking with the people who are
doing the Jjob—and then say they have
reviewed the program s beyvond my under-
standing.

Depending upon their length of time in
thelr positions most committee members
are previously committed to the support
of other programs. Since these members
are well aware of the pressures of funding,
they are not going to support anyvthing
which looks as though it will steal support
from something they feel they have al-
ready =taked thelr reputatiens on.

Delaying Proposals

Many committee members are simultane-
ously in other positions, either in govern-
ment or indostry, where they can advance
competing or delaying proposals of their
own., Don't misunderstand : most competi-
tion is a good thing. It iz just that here
iz an avenue for the guy who sayvs “Why
don't yvou do It my wav?' He can really
delay decisions; after all, he is a member
of the committee who will review the new
iden he has just proposad,

There are those who =ay thiat the use of

raview committees is o fundamental part
of the process of democratie government,
This is hard to defend ; we had democratic
government long before we had review
committees, The use of such committees
is, In my opinlon, a fundamental symptom
of faulty organization, If policymakers are
=0 enmeshed that they can't get closer to
their decision-making job, then their posi-
tions are too big and should be split into
smaller responsibilities. Adding extra lavers
of organization doesn't help either, and
there are plenty of them.
* High security classificntions and multiple
security avstems. It should be no surprise
that the extent and helght of security clas-
sification would come under eriticism.
Enough has been said about this else-
where.

What iz even more diffleult to understand

is why we continue to need both a military-
security syvstem and an  atomic-energy
security system. They duplicate one another
in the military reactor field and only man-
age o get in one another's way to the
detriment of everything else.
* Excessive checks and balanees. Many lnws
passed by Congress and many other ad-
ministrative lnws created and installed by
government agencies are hased upon the
premise that it would be horrendous for
anybody to make a mistake. Mistakes
musgt be prevented,

The result i that we now have erected
an enormous, overlapping, and detailed =ys-
tem which goes significantly bevond the
original intent of checks and balances and
effectively achieves partial strangulation.
Harmful program delays are inevitable.

* The tremendously lnrge number of people
who can say “No' and the efective nbsence
of anyone who can say “Yes'" I belleve
that T have adequately commented on this
subject. . . . It is a shorthand deseription
common to many of our major administra-
tive problems: Extreme competition among
the milltary services; absence of wvision re
something different, the solutions to prob-
lems and the predictable future: compla-

cency re the Soviet threat; the concept of
Lusiness as usual,

Recommendations for Action

In consideration of what 1 have already
said, my recommendations should come as
no surprise,

The United Stntes desperately needs and
must regaln the initintive In all fields. In
the military area, Initlative should he
equated to the concept of mobility and
mobile forees, ns opposed to relving almost
solely on stalic concepts.

The United States should adept the nu-
clear aircraft as one prime contributor to
the operating concept of mobility ; the im-
plementation of this declision requires at
this time: (1) The strengthening of govern-
ment program leadership in the nuelear-
alreraft field; (2) growth in support for
the powerplant program ; (3) initintion of
the prototype airframe program.

In closing, I want to quote some ex-
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tremely pertinent remarks by others on
the general question of the defense posture
of the United States.

Early in 1958, the Rockefeller Report
(from Panel I1) on "International Security
—"The Milltary Aspect,'” had this to say;

1. The basgie requirement . . . = a retalin-
tory foree so well protected amnd numerous
that it can overcome any defense”

2., “The hard core of this striking [oree,
whether hased at home or overseas, must
be continuously alert, fully armed, amnd as
secnre ag we can make it agninst destrac-
tiom or neutralization by s=surprise attack.”

4. It is therefore imperative that . . . we
develop units which ecan intervene rapidly
and which are able to make thelr power
felt with diserimination and versatility.”™

4. Actelerated research and development
saupport should be provided for all kKey
programs  including missile and advanced
reconnalgsance syvstems"

5. The panel Is convineed . . . that . . . in-
creases In defense expenditures are eszential
and fully justified., . . . We can afford to
survive,”

8. When the security of the United States
and of the free world 2 at =take, cost
cannot be the basie conslderation. The cold
war cannot be won and a hot war cannot
be avolded without a major effort. This is
clearly not the time for complacency, . .« .
What is required throughout the country is
an attitude of sustaimned and informed deter-
mination.™

Late in 1335, the nonpartizan, wnonpo-
ltieal National Planning Association iszued
A slgnificant warning:

“The dismal fact s that unless the
ITnited States takes many mea=ures not
contemplated In ltg present military pro-
gram, the moment = appropching when
(the assumption that United States retali-
atory power is an effective deterrent to
Soviet military action) will have lost itz
validity, If steps are not promptly taken
vastly tn strengthen Amerlean retaliatory
capabllity, the Soviet Unlon in the not
distant future will be in a position, by the
use of ICBM's and TRBM's armed with
thermonuclear warheads, to infliet =0 strong
a blow on SAC bases in the United States
and FEurope that retaliation by the United
=States would he held within limite accept-
able to the Soviet Unilon.™

Any feeling of complacency in this de-
fense area must be hased upon a judgment
that (1) communism s self-destructive: (3)
an internal eollapse of the Soviet syvstem
ig Inevitable: (3) only reazonable retalia-
tory strength iz required.

I cannot identify any compelling evidence
which supports this judgment.

T am sure, however, that the over-
whelming majority of Americans are hehing
vou in the mounting battle to balance the
national budget. I believe that your leader-
=hip in the fizht to eliminate deficit financing
mnkes a real contribntion to the noninfla-
tionary economic growth required over the
next decade,

The problem them i3 one of making
cholces,

The Rockefeller Report (from Panel 1IV)
nn “The Challenge to America: Ttg Fiéo-
nomie and Social Aspects” emphasized this
problem  of cholce—eoneluding  that the
I'nited States could afford all defense
eegential for survival if it decided to do so.

In my opinion, the real danger lies in an
underestimation of the Amerlean peaple.
They are willing to pay for more national
zgcurity, even if this means reduced gov-
ernment services In other legs immediate
ATreas,

The propn=ed federal budget for fiscal
vear 1960 has already taken at least part
of thizg willingness into account.

But does it go far enough?

I cannot help but conclude that It does
naot. I believe that an overwhelming ma-
jority of American citizens would prefer
to be absolutely sure that the amount of
national defense avallable is adequate for
security, rather than risk even a momentary
period of potential collapse In retaliatory
deterraent.

The nuclear-aireraft program ocan  help
in prevent this potential enllapse.

Respecifully,
John W. Darley, Jr.
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Trainer fo X-15...
and beyond

ALL fly with
Fluoroflex-T
hose of Teflon

There's performance to spare in Fluoroflex-T
hose assemblies. High temperatures? They serve
to 500°F . . . and beyond, in some cases. High
presgsures? They've passed rigid tests

even for 4000 psi systems. Long impulse life?
They're tested to 250,000 cycles. .. more than double

industry standards. Optimum reliability ?
They’'ve been flying for more than

five years in jet and reciprocating aircraft.

That’s why Fluoroflex-T hose assemblies

are favored for fuel, lubrication, hydraulie,
escape and fire control systems in 50 many
fexisting aircraft. And that's why they're being
specifled for so many aircraft now being
designed — they have performance to spare.

For data, write Departmen{ 223
RESISTOFLEX CORPORATION, Roseland, N. J.
Other Plants: Burbank, California; Dallas, Texas.

® Fluorofler 1a a Rexistoflex trademark, reg., U. 5. pal. off.
& Teflon ia DuPont's trademark for TFE fluerocarbon resina.
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MISSILE ENGINEERING

Pacific Range to Play Big Tracking Role

By Russell Hawkes

Los Angeles—Agencies with missile
and satellite tracking capabilities can be
expected to merge these into a single
global tracking net before the beginning
of the new hscal vear in Julv, Pacific
Missile Range officials believe.

Under the present arrangement, some
projects have their own specialized
tracking nets. This 1s becoming progres-
sivelv. more uneconomical as projects
muIttph and new space and missile
AECTICICS Arisc,

Pacific Missile Range will be hidding
for a large part of the world-wide in-
strumentation  job  with mobile and
shipboard equipment as well as fixed
tracking and telemetry stations in Cali-
fornia and Hawai.

Pacific Missile Range 1s assigned the
job of providing range services for all

projects launching long range missiles
ond satellites from the West Coast as
well as the job of operating the old sea
test range and inland range of Naval
Missile Test Center, Pt. Mugu. Facilitics
which are part of Pacihe Missile Range
mclude T"L}Jugu Naval Missile |;IE1]I’E‘|.
Pt. Argucllo, installations at San Nico-
las Island 50 mi. offshore and others
at Midwav, Wake and Eniwetok. Dis-
tant island stations are adminmistered
from an advanced base at Kaneohe Bayv,
Qahu. Vandenberg AFB, adjacent to
Arguello, 15 not part of the range. [t 15
a traiming base and a tactical launch
site of the Iirst Ballistic Missile Divi-
sion, Strategic Air Command. Live,
peacctime missile shots from Vanden-
berg get Pacihe range support upon re-
quest and are coordinated with other
activities in the neighborhood by Pacific
Missile Range.

= \
I 54 ft
! id
191 !
_’_ | .
DISCOVERER
ADAPTER DISCOVERER

fin

THOR-DISCOVERER
COMBINATION

total length (mated) 78.2 ft

OVER-ALL LENGTH of Discoverer I, including a modified Douglas Thor and Lockheed
satellite vehicle, is 78.2 ft. Satellite was the first to be launched from Pacific Missile Range.
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The range is not expected to achieve
its full growth for 15 vears, and the
total outlay in that time should amount
to about S4 billion, of which half
would be spent in the first five vears.
Expansion plans include extension
of the sca test range from an area of
150 mi. x 250 mi. to a band 500 mi.
wide and 1,500 mi, long. This would
lic parallel to the coast and just off
shore. It could not be used as an im-
pact arca for the big ballistic missiles
but would probably be uscful for devel-
opment and test frngs of some fairly
long range mussiles because of the case
with which instrumentation could be
placed along the coast. It would also be
handy for recovery of satellites. The
Fiscal 1960 budget can expand the sea
test range to an area of '*'Erl} mi. x 500
mi. from the present 150 mi x '“El]' mi.
dimensions.

Any piece of ocean 1,500 mi. from
the pad is a potential IRBM impact
arca for the range's shots and TCBM
impact areas are out bevond Midway,
Wake and Eniwetok, Plans allow for
extension of the ICBM range to im-
pact arcas over 10,000 mi. away in the
Indian Occan. Mobility is a necessary
charactenistic of the range's instrumen-
tation if advantage is to be taken of the
flexibility available in the concept of
the range. Inland range between Pt
Mugu and the Armv's Dugwav proving
ground in Utah which was used during
Chance Vought Regulus programs was
mstrumented completely with  truck
and trailer mounted gear. It now is be-
g transferred clsewhere to assist in
utﬁr:r projects. Inland range will be re-
opened in about a vear and a half. Long
range planning calls for 12 range ships
to serve the missile ranges and satellite
projects being fired from Vandenberg
and Arguello. The ships will provide
tracking, tclemetrv, recoverv facilities,
ete. They will belong to civilian operat-
ing contractors or will be obtained from
Militarv Sea Transport Service. Navy
considers the use of fleet units for range
jobs uneconomical.

At present there is one range ship
operating and another is beng re-
quested i Fiscal 1960. The one oper-
ating is USNS Pnvate Joe E. Mann.
It is manned by a civil service crew of
Military Sea Transport Serviee and 1s
permanently assigned to Pacific Mis.
sile Range Instrumentation in Joe E.
Mann is operated by Lockheed under
an Air Force-administered Advanced
Rescarch Projects Agency contract to
support the Discoverer-Sentry-\WS-117L
program now launching polar orbit
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satellites from Vandenberg. On the
Discoverer [ launch, Joe E. Mann was
stationed 900 mi. down range.

The new ship being requested will be
a modifed VC-2 victory ship. It will
cost about $2 million and will take
about two vears to convert it into a
range ship. USS Norton Sound, the
only ship now equipped to launch
large rockets, is based at nearbv Port
Hueneme Navv vard and 15 sometimes
used by Pacific Missile Range as a
command ship,

Pacific "'»hs*-.ll-*: Range is not offering
precise down range tracking because the
cquipment is not available and no de-
velopment missions are assigned to the
range which would make it necessary.
Missile impact locator stations (M ILS)
are being installed at Midway, Wake,
Eniwetok and other Pacific islands as
a check on accuracy. The MILS uyse
World War II SOFAR underwater
sound ranging technique to locate im-
pact. An explosive charge in the mis-

sile warhead is detonated at a depth
of about 2,000 ft. which is approxi-
matelv the level of the deep sound prop-
agation channel in the ocean. It can
be heard at great distances and a com-
parison of time of arrival of the sound
at several stations provides a fix on the
point of detonation.

Pacific Missile Range has offered to
supply the instrumentation for the
much discussed equatorial satellite
launching range and 15 now awaiting a
decision on the proposal. Launch site
and most of the programs would prob-
ably be run by National Aeronautics
and Space Administration. No launch
site has been sclected as planning is by
no means firm.

It could be one of a number of
islands or it might even be possible to
launch from a ship.

It has not been definitelv established
that there is a need for an equatorial
satellite launch site. There are two im-
portant advantages to be had from the
cquatorial orbit, The orbit is repetitive
so that the satellite goes over the same
stations on everv pass. lhis eases re-
covery for manned satellites and cuts
down the number of stations needed
to get continuous data,

The other advantage is that the plane
of the equator alwavs is 1.-.1tlml 23%
deg. of the plane of the ecliptic, near
which all the planets of the sun except
Pluto arc located, Therefore, inter-
planetary orbits must alwavs be in the
plane of the ecliptic. If the number of
programs needing cquatorial orbits 15
small, it mav prove more economical to
accept the performance sacrihce neces-
saty to manecuver from the inclined
orbit into the equatorial one. This
could cut pavload by as much as 50%.

Most of the fruitful uses for satellites
such as weather mapping and mlitary
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DISCOVERER | launching from Vandenberg AFB over the Pacific Missile Range (AW
Mar. 9, p. 323) tested operational aspects of the range and Air Force stations that monitored

the shot.

reconnaissance call for Hmhr orhits be-
cause they offer line of sight coverage

of the entire carth every 12 hir. Since
it is the onlv established range from
which a pol i satellite can be safelv
launched, Pacihe Missile Range will
probably have an important role in de-
velopment of these satellites despite the
fact that its pnmary role 1 the big
rocket hicld is supposed to be traming.

As development bases, Arguello and
Mugu also offer advantages of safety
and convenience since ﬂlu_- are far
from population centers and are sur-
rounded by ranges of hills which would
localize blast from nuclear rockets and
the big 1.5 to 250 million Ib. thrust
chemical boosters now being discussed.
Line between development and traiming
shots is thin anvwav since high cost,
short flight duration and single trip life
of a missile or satellite never allows
much flight test time to accumulate.
Thercfore double missions are likely to
be the rule in the future.

Growth of Pt. Arguello plavs a large

part in Pacihe Missile Range planning
since it is the intended launch site of
manv polar orbit satellites. It is the
only land owned by the range from
which it will be possible in the near
future to launch large rockets. It 1s
located m a night angle corner of the
Califormia coast west of Santa Barbara
and a big rocket launched from there
flics over nothing but water between
the beach and the South Pole.

Many facilities at Arguello are al-
readv complete. Tracking and surveil-
lance radars are operating, roads and
utilities are under construction and
sites for telemetry, range operations and
communications are hflﬂg PICP: ared.
Conerete has alreadv been poured for
pads in the frst launch complex which
15 to be used bv ARPA but for the next
vear nearly all major firings will be from
the r:nmpit_ ted pads at Vandenberg,

ASA s also reported to be mter-
c.t:tr:d m building a launch complex at
Arguello but no dehmite decision has
been reached.
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i e PR READY NOW FOR
Brush militarized recording ez, ... “2nd GENERATION
SPACE VEHICLES!

When “second generation” space vehicles
become operational, the readout of their
performance will be monitored by Brush
militarized equipment already in existence.

For instance, the 100-Channel Operations
Monitor that will record 100 channels of data
simultaneously — on a chart 127 wide!

Complex checkouts are simplified.

Or 2- and 6-channel systems (including
oscillograph and amplifier)...or the combination
Analog and Sequential Recorder.

All equipment complies with Mil. E-16400,

Mil. E-4158, Mil, E-4970 and

other specifications as required.

For maximum reliability, equipment utilizes
fast-response electric writing, proven on
critical operational sites such as DEW Line,
Jupiter and Thor checkouts.

It will pay to get familiar with this equipment
now — before you are
confronted with prototype
design problems. Brush
engineers are available to
give you needed details,
or write us direct.

!-)rush INSTRUMENTS

DIVI%iO R OF

FA7TH AND PERKINS l CLEVITE \ CLEVELAND 14, OHIO
C ML aTiL s
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CLEAN aerodynamic design characterizes this sled at Captive Missile Test Track. Sled can carry a 200 Ib. payload at 2,700 mph.

Rocket Sled Achieves Mach 4.1 Speed

Holloman AFB—=Velocity of Mach
4.1 was achieved at the Air Force Mis-
sile Development Center’'s 35,000 ft.
sled track sﬁmﬂv after its fumml open-
ing last month {AW Mar. 2, p. 23).

Twao-stage, rm:l:nt-prnpcliul monorail
sled hit a top speed of 4,530 feet per
second, or 3,090 mph“ in a test to

determine frichon wear on the steel

slippers on which the sled rides.
igh-speed sled was first boosted to

ﬂbnut Mm:h by an 8,300 Ib. thrust

Cajun rocket, and to its final velocity
by a cluster of four Loki rockets. Al-
though friction between the steel slip-
pers and the rails is considerable, i

AERIAL view of I-beam test sled shows vehicle hitting the water
brake. Triangular shaped scoop mounted below the sled (lower
photo) picks up water in the trough and throws it out on both sides
and behind the sled, thus hringitlg it to a stop.

accounts for only a small fraction of the
over-all drag whm the sled is traveling
at supersonic speeds.

Sled track was constructed for testing
of missile components, human factors,
vibration tests, accelevations and wind
blast effects. In some cases complete
missiles, such as Snark, have been given
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high-speed captive tests on the track
prior to free flight.

The Holloman track extends for 35,-

000 ft. near White Sands Proving
Ground. The two rails were forge-
welded in 10-ft. sections, joints ground
smooth so as to be scamless along their
entire length. To prevent buckling at
high temperatures, rails were stretched
bv hvdraulic ]al:Ls so that thev are under
constant tension at temperatures below
120F, Total clongation duc to this
streteh process, over the entire length. 15
23.5 ft. at a temperature variation of
scro to 120F.

Profile of track shows a rise of only
ome foot per thousand feet of length.
Topographv of the area 1s such that the
track can be extended for an additional
00,000 ft.

Accelerations up to 100g are possible
and decelerations up to 150g can be
achicved throngh a water-braking svs-
tem. Variations in deceleration are con-
trolled by changing the depth of the
water brake and altering the shape and
draft of the scoop beneath the sled.
Water level is maintained by frangible
dams which burst as the scoop con-
tacts them. The sled’s velocity is then
imparted to the water, resulting in
deceleration.

Programed decelerations have been
accurate to within 2%, “Rooster tail”
thrown up hv the water brake makes
the sled resemble a desert borne Gold
Cup racer.

According to Holloman officials, use
of sled track facilitics will result in
considerable saving in testing of missile
components.  Ttems normally not re-
coverable after a missile free-flight can
he subjected to an environment similar
to actual flight conditions and recovered
afterward for studv.

USAF Contracts

Following is a list of unclassificd
contracts for $25.000 and over as ro-

lcased by Air Force Contracting ofhces:

WEREIGCHT-F'ATTERSON AR FORCE
BARE, U. 8 Air Foree, Wright=-T'atterson
Bauxe, Ohio.

Link Aviation, Inec. Dinghamton, X, Y.
contract technleal services, project 10-AJMC-
2.1, $09,TES, =

Federnl Electric Corp., Paramus, N, T,
[ untmut torhnienl services, project 19-AXM-
o.2, $£31.600.

Ht-mllt Rudlae Corp., Baltimore, Md,, ¢On-
traet technical serviees, project 10=-AM-
a3 §45.030,

ACEF Industries, Ine., Riverdale, Md,
contract technical services, project 15-AJXC-
2.4, §i0,:400, _

Defense  Electronics Division, General
Electrie Co., Syracuse, N. Y., project 19-
AMC-%2-5, 3123, x00,

I"hileo Caorp,, I"hlll'LﬂE']nhiH Pa., contract
technienl services, project 19-AMOC-2-6, F84,-
rn,

Gllftllan  Bros., Ine, Los Angeles, r‘m'l-
iract technical services, project 190-AXMC-2-7,
LR, D00,

Hl"‘t spryvice Co., Camden, N, J.. eontrne
technical services, 11-rn_{ﬂ~t 19-AXMC-2.8, 230 -
s,

KOCA Serviee Co., Camden, N, J., contract
teechniecal services, project 189-AMC-2.9, £95.-
FLLLLE

Allison Division, General Motors Corp,
Indinnapolis, Ind., contract technical serv-
ices, project 19-AMC-2-10, $26.500,

Yationnl Sclentifie  Loboratories, Inc.,
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Waxhington, 7L C. eontriact techniecal =erve- melitieation of hangar fire pr t1li_‘1.'ll:ul‘|. Didg,

lieess, project 1H-AMT-2-11, 48,700, 145, Area “C", project 10-AMC-2-25, IFD-
Emerson Koadio amd Phonogreaph Corp., SA-G01-589-116, Fi5 400,

Jer=ey City, X, J.. contract technleal serv- Alrernft Gns Turbine Division, General

fees, project 19-AMOC-2-12, 333,600, Electrie Co., Cincinnati, Ohio, contract tech-
H'r-nuhlir Avintion Corp., Farmimgdale, nical serviees, project 19-AMC-2-36, $173.-
Y., contract technical services, prrnject LI

N-:‘L"hif" 218, 146,300, Phileo Corp., Philadelphia, Pa., contract
North Ameriean Avintion, Ine, T.os An- technicil services, project 13-AMC-2-47,

peles, contract technical services, project 342000, ,

18-AMC-2-14. $771.6800, Alrerafl Gos Turbine Divislon, General
Nuclear Produocts, FEreo Division, ACTF Eleetrie Co.,, Cincinnat], Ohlo, contract tech-

Industries, Ine., Riverdale, Md., contraect nical services, project 19-AMC-2-58, §35,-

technical services, project 198-AXMC-2-135, H00,

234,300, North Ameriean Aviation, Ine., Los An-
Madigan Corp., Carle Place, . 1, N, ¥, #geles, contract technieal services, project

eontract technieal services, project 19-AMC-  19-AMC-2-34, $26,%00,

o_16, £50,100, __,'l.EI-rlrruI't (i Turbine Division, General
Internationia] DBusiness Machines Corp.,  Eleetrie Co., Cincinnati, contract technical

Washinegton, I, C., rental of TBM machinex, gorvices, project 19-AMC-2-40, $158,400.

egqulipment and/or deviees for fseal yvear Wright Aeronuuticnl Division, Cortiss-

1953, projeet 19-AMC-2-28, £49,178. Wright Corp.,, Wond Ridge, N. J., contract
Hughes-Simonson, Ine., Dayvton, ©Ohin, technical  services, project 19-AMC-2-42,

Installation of new rotary dustlessz unloader 165,100,

for axh silo, bldg, 271, Area "AY. TFE-33- Westinghouse FEleetrie Corp., Dayton,

G01-50-1208, project 19-AXMC-2-27, $33.231. Ohio, contract technical services, project
Star Equipment Co., Columbusg, Ohio, 10=-ANM"-2-43, §IZ.6X0,.
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STANDARD STOCK PARTS

DELIVERED WITHIN THIRTY DAYS

Features -

®  Maximum utility, pleasing oppearonce, low cos

® Adoptobility to RETMA ond Western Electric
panels

® Lightweight, sturdy oluminum elloy construc.
tion throughout

@ Built-in cooling ducts and protecied horness
ways

® Variation in size and lood copocity to meet
cusiomer requiromants

® Top ond botom styles a3 determined by en.
vironmental requirements

& Shock mounts as required

DESIGHED TO COMPLY WITH MIL-T-17113
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® Design ® Research @ Development
® Electrical Controls ® Gearing @ Bearings

Projects include constant speed drives,
hydraulic motors, pumps and other com-
ponents for commercial and military air-
craft and missiles.

Send Resume and Technical Background Data to:
SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, lil.
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USS SARSFIELD (DD-837) forms a hedge hog (bomb) pattern in ASW operations off Key West, Fla. USS Epperson is in foreground.

Fund Limit Sets Pace for ASW Progress

By Cecil Brownlow

Washington—Navy nceds larger and
faster search forces plus a major hreak-
through in detection techniques if it
is to counter effectively the threat of
Soviet missile-bearing nuclear subma-
rincs. At the moment, prospects for
the first apparently are shght, and the
timetable for the second appears largely
dependent upon the availabilitv  of

funds and effort. ‘
Rear Adm. Charles E. Weakley, anh-

submanne warfare readiness executive
in the Office of the Chicf of Naval
Operations, told a group attending a
recent anti-submarine warfare sympo-
sium here that the time needed to
achieve the necessary breakthrough

would largely “depend upon the
budget.”

I'unds presently allocated by the
Administration for ASW in the Fiscal
1960 defense budget fall slightly be-
low those provided in Fiscal 1959 when
Congress  appropriated  $48  million
above the original requests in an effort
to accelerate research and development
Pf(!gl"]mﬁ

Fiscal 1960 research and develop-
ment funds, Adm. Weaklev said, will
continue at approximatelv the same
level as those of Fiscal 1959, includ-
ing the supplemental appropriation,
but requests for shipbuilding funds are
below those of the previous vyear.
Woeaklev added, however, that “once
we find the necessary means of achiev-

GRUMMAN 52F Tracker makes man on USS Basher during ASW training.
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ing a breakthrough, we'll get the
money,”

Vice Adm. Raobert B. Pirie, deputy
chiet of naval operations for air, later
said the Fiscal 1960 request for ASW
research and development funds repre-
sents a “reasonable amount of the na-
hun-ﬂ budget . . . it’s satisfactory.”

Earlier, in rcferrmg to the over-all
ASW budget in an aside from his pre-
pared '-p{‘Lf:h at the svmposium, Adm.
Pirie said: “Most of us wonder . . . if
we are spending a commensurate
amount of the national program on
the vital problem of anb-submarine
warfare.”

Other developments at the sympo-
stum, sponsored by the Navv League
in an effort to emphasize Navy's nced
for better ASW weapons and tech-
niques, included:

® U.S. now has no adequate defense
against the nuclear, missile-launching

submarine. Viee Adm. Williim G.
Cooper, commander of the Atlantic
Fleet's Anti-Submanne Defense Force,
satd: . our opponent, the sub-
marine, is going through a period of
dramatic development. ASW is trving
to catch up. It is the old storv of the
oftensive weapon gcltmg a head start,
® Major breakthrough in detection has
become imperative in view of decreas-
ing U.S. forces Flus the 1increased
Soviet potential for launching air-
breathing or ballistic missiles from sub-
marines well at sea. Adm. Pirie sad
the Navy needs a svstem that will
permit detection “from an arca from
0 to 75 mi. from the aircraft to a
depth of 1,500 ft. This would permit
us to effectively cover the oceans
against any class submarine.”

® Sonar, whose range has been ex-
tended by a factor of three since World
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Metallurgical Memo from General Electric

Why it sometimes pays to work in a vacuum

Metallurgical Products Department reports on
how a G-E vacuum-melted alloy of exceptional purity
speeded production of super-strong jet engine rings

“At American Welding difficult production prob-
lems are just part of the day’'s work. But fabrication
of jet engine rings of a vacuum-melted alloy, one of
the strongest materials available, proved to be
especially difficult, and production slowed to a
trickle,” according to Charlie Miller, purchasing
agent at The American Welding and Manufacturing
Co., Warren, Ohio.

because of their experience with this particular alloy.
The René 41* they supplied us proved to be excep-
tionally clean and was more easily formed and
welded. Wesoon were meeting production schedules.”

For facts about how you can profit from the
complete G-E vacuum-melting service, write:
Metallurgical Products Dept. of General Electric Co.,
11107 E. 8 Mile Roarl, Detroit 32, Michigan.

“Then, we placed an order with General Electric *René 41 is a trademark of the General Electric Company.

METALLURGICAL PRODUCTS DEPARTMENT

GENERAL @ ELECTRIC

CARBOLOY=® CEMENTED CARBIDES » MAMN-MADE DIAMONDS = MAGHNETIC MATERIALS = THERMISTORS - THYRITE® « VACUUM-MELTED ALLOYS
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You Can Buy the Pieces. ..

FULTON SYLPHON DIVISION kNOXVILLE 1, TENNESSEE
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One source, one purchase, one delivery . . . and the
complete bellows assembly is in your hands, ready to
use!

Fulton Sylphon® bellows assemblies are cusfom-
engineered to your specific requirements, with a one-
source responsibility behind every component in the
completed unit . . . and every assembly is pilot-tested
before it leaves the plant!

Save the headaches and waste of multiple purchases,
time-consuming assembling and endless in-plant test-
ing and supervision with one-source buying: Fulton
Sylphon complete bellows assemblies.

Write for Bellows Catalog EA-1400

AR "' -
CONTROLS COMPANY
AP contious conrant g

War [1I, offers the best immediate

potential for acquining additional range

through sophistication of present sys-
tems. Sonar capability, however, 15

limited by sound’s distortion as it

strikes the temperature ducts of the
sca and by its limited capability for
discrimination.
» Non-acoustical system, possibly some
form of long-range electromagnetic de-
tection, probably will provide the best
long-range answer.  Stromberg-Carlson
Division of General Dynamics Corp.
now has a studv contract with the
Office of Naval Research for develop-
ment of such a technique.
e Industry interest in anti-submarine
warfare has shown a marked increase
during the past year, with a number of
companics mntrihuh'n% their own funds
to research and development projects
in an effort to fll the Navy budget
gaps and improve the state of the art.
The official svmposium brochure noted
that “in an unprecedented peacctime
move, industry is putting its own
money into claborate research programs
to develop the necessarv equipment”
for an adequate anti-submarine force.
e Soviet submarine contacts have been
made by Navy forces off the Atlan-
tic coast relatively near the U.S.
mainland, but never within the three-
mile limit, despite conflicting reports to
the contrary, Navy savs no “positive
identification” of Soviet submarines has
been made in this area since, under
Navv terminology, “positive identifica-
tion” requires an actual visual observa-
tion of a surfaced vesscl. Soviet sub-
marine commanders apparently  have
orders to remain submerged at all costs
while operating near the U.S. coast.
Opinion was divided among the top
Navy officials attending the svmposium
as to the current Soviet missile capa-
bilitv and the probable length of time
before Russian  nuclear-powered  sub-
marines will make their appearance n
operational service. There was general
agrecement with Adm. Cooper, how-
ever, that the “submarine missile threat
is coming, and it's coming fast.”
Adm. Cooper added that “we give
the Soviets credit for having expen-
mental air-breathing missile launching
submarines, but we don't believe they
have anv operating operationally. .
We think thev could build up an
operational force relatively fast.”
Adm, Jerauld Wright, commander
of the U. S. Atlantic Fleet, termed the
submarine threat “commensurate in
importance, though not yet in size, to
that from the air. . . . I don’t know how
manv missile submarines they have .
but 1 assume that theyv do have (them).”
He later added that there “is evidence”
that the Soviets are concentrating on
new types of submarines and that this
explains the decline in the numbers
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of Russian submarines at sea from 464
last June to 450 at present. “We have
strong and reasonably well established
evidence that theyv are developing mis-
sile submarines, primarily air breathing,
but my own belief is that they also arc
working on Polaris-tvpe submarines,”

Capt. Richard B. Laning. former
commander of the nuoclear submarine
scawolf and now attached to the Office
of the Chief of Naval Operations,
pointed to the Soviet cutback in pro-
duction of conventional submarmes
and added that, if the usoal five to seven
vear development and production cvele
is followed, “an improved, possiblv nu-
clear, submarine might soon go into
production.”

Whatever their current  capability,
the potential strategic threat of Sovict
submarines to the U. 8. industrial and
military complex, coupled with their tra-
ditional tactical threat against shipping,
has made anti-submarine warfare the
top priority mission of the U. S. Atlan-
tic fleet and the NATO navies.

Industry’s accelerated interest in the
problems involved in providing an ef-
fective ASWV defense stems largely from
Navy's public recogmtion carlv last vear
of its long-standing lack of effective anti-
submarine detechion and classification
techniques.

Adm. Weaklev told a svmposium
group that “manv companies have been

e A e
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weapon systems.

For details, write to:
H. Keever

Columbus, Ohio
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Whether your specialty is airborne antenna develop-
ment, ECM, data processing, reconnaissance and map-
ping, infrared, photographic and opties, bombing and
navigation equipment, active or passive radar develop-
ment—you'll find NAA-Columbus aggressively pushing
research and development in your field.

Suburban living is tops in Columbus, and our tuition
refund program allows you to take advanced courses at
nearby Ohio State University at little cost to yourself.

Engineering Personnel Manager, Box AW 125
North American Aviation, Inc,

THE COLUMEBUS DIVISION OF

NORTH AMERICAN AVIATION, INC. 7=

Home of the T2J Jet Trainer and the A3J Vigilanie
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| New ASW Center

Washington—U. S.-financed Anti-Sub-
mirineg Warfare Technical Center will
be formally opened at La Spezia, Italy,
within the next few weeks to make use
of available European scientific and engi-
neering talent in the cffort to find an
effective ASW detection and classifica.
tion technique. Center, under NATO
cognizance, will operate on a basis similar
to that of the Air Research and Develop-
ment Command’s European office in

Brussels (AW June 9, 1958, p. 21).

putting their own funds into ASW re-
search since the problem’s acuteness has
been made known by Navy.”

As an example, he cited one particu-
lar company which, he smd, “hasn’t
had a naval contract for vears.” Now,
he added, 1t “has had 25 of its Anest
minds working on anti-ssubmarine war-
fare for the last nine months.

One concerted industry move cited
bv officials at the svmposium was the
establishment of an  Anti-Submarine
Warfare Committee by the National
Secunity Industrial Assn. representing
approximately 40 companies and formed
i an cffort to determine how Navy can
best be helped m solving its problems.
Member companies  include Chance
Vought, Douglas, Grumman, Lock-
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Electronic Specialists

Electronic engineers will find new worlds of oppor-
tunity in Columbus where we offer not just hardware
engineering but systems management for advanced

S e

heed, Martin, Goodyear Aircraft, Gen-
cral Dynamics, Hughes Tool Co., Ra-
dio Corp. of Amenca and Western
Electric.

Lack of adequate forces to cope with
the Soviet submarine fleet, with its
double threat as a strategic and tachical
weapon, was conceded by Adm. Cooper,
whose Atlantic command now has three
special ASVWY task forces—Alfa, Bravo
and Charhe—at sca with the assignment
of preciselv defining the problems at
hand, present and future equipment
needs and tactics to make best possible
use of matenials at hand.

At present, there are no such forces
in the Paciic Fleet. *“The Pacihc
leet,” one top ofhcial said, “has been
a little slow in catching on to the prob-
lem since most of the Russian subma-
rings have been in the Atlantic, I think
thev've got the point now, though, and
thev're coming along pretty fast.”

The need for large, available anti-
submanne warfare forces also was em-
phasized bv Adm, Weaklev, who
termed ASW a “national problem™ as
well as a “Navy problem” and said:
“. .. until we can strip the concealment
emjoved by the submarine (by more
cffective means of detection) . . . the
problem 15 manageable only bv rela-
tivelv large forces involving expensive
and complicated equipment and highly
trained men.”

You can gef up to a 1055 in-
crease in propeller efficiency by
selecting the new Sensenich ...
FIXED PITCH METAL

CAA opproved up to 165 hp

Alsa availoble from Sensenich . . . &
FIXED PITCH WOOD |

CAA opproved up to 225 hp
TEST CLUBS |
up to 3000 hp

! E See your nearest Sensenich distributor
" or dealer or confoct the plani. 2

Dept. W, Sensenich Corp., Lancaster, Penna.
Sensenich PROP SHOP . . . Certifisd Ropair Station
for all makes fined piich metal of wosd propellers . . .
Sonsenlch, Beech, Hartrell and MeCauley control-
labiles, Magnafhus, elching, anadizing and plating
service avaliable, Service Mangar on Lancasisr Munic-
ipal Alrpert. Appreved Propeller Repalr Station 35628,
Unlimited Class 1 and 2 ratings. Distributor of Hartzell
propellers and parts,

s _
SENSENICH

'I_ slffh.'"l'l s .__::.__E_.
Alrcrolt Indusiry T L




SOLAR SAILING: Space travel with the aid of solar radiation
pressure — an area of advanced research at Lockheed, Vehicle
would employ a sail that would be raised and lowered in flight.

The artist has depicted Magellan’s ship “Trinidad” to symbolize

man’s great voyages of discovery,

Lockheed Missile Systems Division 1s engaged in all fields of
missile and space technology —from concept to operation.

Advanced research and development programs include —man in space;
space communications; electronics; ionic propulsion; nuclear and solar

: . propulsion; magnetohydrodynamics; computer development; oceanography;
: - ® . | flight sciences; materials and processes; human engineering; electromagnetic
’ wave propagation and radiation; and operations research and analysis.

. . 5 \ - The successtul completion of programs such as these not only encompasses

the sum of man’s knowledge in many fields, but requires a bold and

imaginative approach in areas where only theory now exists.

. The Missile Systems Division programs reach far into the future.
It 1s a rewarding future which men of outstanding talent and inquiring
mind are invited to share. Write: Research and Development Staff,
Dept. C4-17, 962 W. El Camino Real, Sunnyvale, California. or 7701
Woodley Avenue, Van Nuys, California. For the convenience of
those living in the East or Midwest, offices are maintained at

@ ' | - 4 | . Suite 745, 405 Lexington Avenue, New York 17, and at
l ‘ Suite 300, 840 N, Michigan Avenue, Chicago 11,

“"The organization that contributed most in the past vear to the
advancement of the art of missiles and astronautics.”

P TS T BT g . T et SRS, = e NATIONAL MISSILE INDUSTRY CONFERENCE AWARD

- S S ‘ﬂﬂkhﬂﬂd MISSILES AND SPACE DIVISION

SUNNYVALE, PALD ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA
CAPE CANAVERAL, FLORIDA - ALAMOGORDO, NEW MEXICO
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SEE system, developed by Sperry Gyroscope Co., enhances radar echoes by means of traveling wave tube amplifier. Photo at left shows
X-band system consisting of tube, power supply, transmitting and receiving antennas, and test multimeter, X-band and L-Band antenna
systems are shown at right. X-band receiving antenna is crescent type; transmitting antenna is open-end waveguide, L-band system employs

broadband dipoles.

Radar Echo Enhancer Simulates Bombers

By James A. Fusca

Great Neck, N. Y.—Drones used as
targets for Bomarc surface-to-air massiles
test-fired over the Atlantic Missile Test
Range, Cape Canaveral, Fla., are being
made to appear as radar targets varving
in siz¢ from the smallest fighter to the
largest Soviet intercontinental bomber,

The deception 1s achieved by means
of a radar echo enhancing  svstem
called SEE, developed by the Aeronauti-
cal Equipment Division of the Sperry
Gyroscope Co.

SEE, standing for Sperrv Echo En-
hancer, 15 a microwave traveling wave
tube radar repeater svstem that basicallv
functions as a radar beacon. The differ-
ence, however, is that the power of the
transmitted signal s proportional to
the power of the received signal over the
normal operating range of the traveling
wave tube. When the gain of the sys-
tem 1s set to provide a return signal
equivalent to the radar echo from a tar-
gct of specific size, the augmented radar
echo remams proportional to the de-
sired target size as the target varies in
range from the radar.

In addition to target drone applica-
tions, Sperry anticipates use of the SEE
systemn for training of air defense per-
sonnel, radar calibration, and civil air
trafhe control. The system 15 not ex-
pected to compete with the ATC bea-
con for use in commercial aircraft but,
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because of its claimed simplicity and
low cost, the companv expects it to
find use in business tvpe aircraft.

Development of the system began
late in 1956, with feasibility tests being
flown in 1957, under company funds.
Slightlv differing svstems have been
designed to operate at L-band, S-band
and C-X-band.

Use of the system at Cape Canaveral
began with test flights conducted there
last fall.

Sperry engineers sav that the L-band
svstems being fllown at the Cape have
been operated successfully under actual
countdown conditions 1 X-10 and
Q"-80 drones, and North American
F-86 manned aireraft, at altitudes above
30,000 ft. and speeds approaching
Mach 2. The equipment has operated
rchably without pressurization or shock
mounting.

Resembles ECM Equipment

The SEE svstem closelv resembles
clectronic  countermoasures El:]uipxm:nt
using traveling wave tubes to receive
and reradiate  enemyv  signals.  Such
countermeasures  equipment, however,
15 more complex and more expensive,
because the received signal must be
processed before retransmission in some
manner that will confuse or deceive

“the enemy.

The traveling wave tube of the SEE
system functions only as a microwave

amplificr, but the tubes that are being
used by Sperrv were originally devel-
oped by the company for countermeas-
ures applications.

The SEE svstem consists of a family
of three microwave amplifier devices
which emplov the simplicity, reliability
and cconomy of traveling wave tubes
to artificially but realistically simulate
radar target area in a manner  that
provides ecasily adjustable area charac-
teristics. The svstem was developed to
fill the need for permitting drone target
use in weapon system evaluations and
traming, so  that small  expendable
drones could be made to exercise
weapon svstem radars, openttors and
missiles as if these drones were actually
larger (or a specific tvpe of enemy)
aircraft.

Radar target augmentation increases
the level of the normal radar echo sig-
nal from the target by artificial means.
specificallv, the impinging energy den-
sitv. must be increased on reradiation,
This can be done either by energy focus-
ing as with passive reflectors at the ex-
pense of angular coverage or by adding
more energy in the case of an active
lincar amphher where almost any de-
sired spatial coverage can be obtained by
suitable antenna design.

Additionally, to obtain a constant
arca—that 15, a constant effective radar
cross section—the ratio of the mput and
output power density must be constant
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with changes in radar range, This de-
fincs the radar target cross section para-
meter of the standard radar range equa-
tion.

For a reflector this infers a constant-
sized surface; for an amplifier it infers
4 constant system gain, A tnggered
beacon or regenerative oscillator, whose
power output 15 constant for anv signal
level above some minimum, cannot
simulate a constant echo arca at varving
radar ranges.

The traveling wave tube of the SEE
svstem basically 1s a verv wide band
microwave ampliher to which has been
added an adjustable gain characteristic
for a deinite dynamic range of the in-
put signal level. This level ranges from
the mput noise level to that required
for output power saturation. The re-
mainimg system complement 15 a power
supply and an input-output antenna sys-
tem providing the desired spatial cover-
agc.

Operational Features

The operational features claimed for
the SEE svstem of radar augmentation
arc:
® True area simulation as a function of
net system gain,
¢ Adjustable area simulation in level
and spatial distribution through attenu-
ators and antennas.

e Bistatic operation for semiactive mis-
sile system operation.  (Monostatic op-
cration is where the target echo received
by the transmitting radar is proportional
to the simulated target area. In bistatic
aperation, the target ccho received by a
missile using semiactive homing—such
as the Bomarc—also is proportional to
the simulated target area.)

¢ Simultaneous multiple frequency op-
cration.

® On-off remote control by rdio com-
mand or manual relay operation.

The saturating power level of the
traveling wave tube determines the
limit of lincar operation and therefore
the limit of true area simulation. In
practice, this saturation level 1s matched
to the level at which the radar auto-
matic gain control becomes non-lincar
(saturates) or signal limiting begins.
I"or this reason. the important region
for augumentation is between  detee-
tion and lock-on of the mdar receivers,
where the signal and the receiver noise
levels are competing. These non-linear
radar svstem cffeets vsually come into
operating at signal-to-noise  levels  of
about 7-10 db.

One  disadvantage of conventional
racdar beacons has not been encountered
with the SEE svstems—that of double
target returns,  Thas arises where the
skin return from the aircraft 1s strong
enough to appear on the radar’s plan
sosition incicator with the slightlv de-
aved beacon return. Delav  between
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Pioneer IV Tracked by GE

Signals from the Army's Pioneer IV solar satellite were received to a distance of 410,000 mi.
by General Electric engineers who mounted a parametric amplifier at the feed point of an
18 ft. parabola. Amplificr employs a silicon diode with a 1 db. noeise figure operating at
L-band with 100 ke, bandwidth, Pump frequency is X-band, Parabola (above) has approxi-
mately 32 db. gain. Amplifier is shown being checked below. Svstem is operated by engi.
ueers from GE's Heavy Military Dept. and General Engineering Laboratory.
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to publish “Air Transport Facts and Figures' as compiled
by the Air Transport Association. These official operating
statistics will detail the impressive picture of air transport
progress witnessed in 1958. In addition, AVIATION WEEK
editors will devote extensive editorial coverage to the most
significant areas of current air transport development. In-
cluded will be a special report on commercial jet operations
as experienced by Pan American with the Boeing 707 and
Eastern and American airlines with the Electra.

This is your annual opportunity to speak to the largest au-
dience of decision makers in air transport when their inter-
estus at a peak. It will gain the attention of manufacturers
of eommercial air transports, members of Congress, airline
SAA and CAB officials. If your business is equipment, mate-
flals or services for air transportation, this is one issue to
schedule today. Regular advertising rates apply.
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Incleding Space Technology

artival and retransmission of the aug-
mented return with the SEE svstem s
sufhciently small, Sperrv engineers sav,
so that the two echoes are suptrirﬁ-
posed.

Production of SEE systems by
Sperry to date has been nine svstems,
cight L-band systems having gonc to
Bocing Airplane Co. for the Bomare
test program at Cape Canaveral and
ong¢ A-band svstem to Rvan Acronau-
tical Co. for studv as to its use with the
Ryan Firebee drone. Additional L-band
svstems will be procured bv the Air
I'orce for use at the Eglin Gulf Test
Range in conjunction with testing of
the new, long range IM-99B Bomarc
missile,
~ One of the reasons for the increasing
interest 1 active radar repeating sys-
tems, according to Sperrv, 1s the %)E]i{}f
that passive reflectors cannot provide
the echo augmentation required—cither
because of limited angular coverage, be-
cause of the size required for use with
lower frequency madars, and because
echo arca cannot be varied.

Other companies that are believed to
be active in this tvpe of work are the
International Telephone & Telegraph
Laboratories and Temco Aircraft Corp.
IT&T Laboratories holds contracts
both with Ryan and Radioplane.

,.I:-E FILTER CENTER Tl

» Cruise Computer Payoff—Use of a
cruise control computer in a Boeing
B-52, instead of empirical cruise con-
trol charts, improves fuel consumption
efficiency sufficiently to permit a 9,000
Ib. increase in airplane gross weight, re-
cent flight tests indicate. The 9 1b,
cruise control computer was designed
by John Oster Manufacturing Co. from
criginal development by Massachusetts
Institute of Technologv. The com-
suter mav see nse in the Convair B-58.
rogram was sponsored by Wnght Air
Development Center’s Flight Control

Laboratory.

» Selective Calling Evaluation—Compar-
ative ﬂi}ghl: evaluation of cight different
tvpes of air-ground selective calling svs-
tems currently is under wav at Wright
Air Development Center's Communi-
cation and Navigation Laboratory. Fol-
lowing tests, the laboratorv will draw
up spectheation for scelective calling svs-
tem incorporating best features of each
tvpe for subsequent procurement, Svs-
tem must be suitable for nse in high
frequency and ultra high  frequency
bands, both single and double sideband
tvpe operation.

» Signed on Dotted Line—Major con-
tract awards recently announced
avionmies manufacturers include:
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® International ~ Business  Machines
Corp., Military Products Division, will
provide ultra-high-speed  digital com-
puter to International Telephone &
Pelegraph Corp. for use in Strategic
Air Command Control Svstem which
latter is building for Air Force.

* Thompson-Ramo-Wooldridge Prod-
ucts Co. has received order for rental
of its R\WW-300 digital computer from
I"ederal Aviation Agency. Computer will
be uwsed in simulation and studies of
traffic control problems bv FAA's Bu-
rean of Rescarch and Development in
Atlantic Citv facility.

e Stavid Enginecring Inc., 5500,000
contract from  Armv Signal Supply
Agency for AN/T'MS-3 Sferies Locat-
g Svstem which will be used to detect
and locate atmospheric disturbances at
long range to warn of formation of
severe weather conditions,

LI B ] & 8 4 &

® Hoffman Electronics Corp., $3.3 mil-
lion contract from Navy Burcau of
Acronautics, for modihcation and im-
provement of 4,000 AN/ARN-21 air-
borne Tacan scts.

e Beckman Instruments Ine., $225.000
from Boeing Airplane Co., for high-
speed analog computer to be used in
simulation of Bomare missile intercep-
tions.

® Sylvania Electric Products Inc., four
contracts totaling more than $5 million,
from Signal Corps for development and
production of three additional NIOBI-
DIC transportable digital computers.

® (zabriel FElectronics Division, The
Gabriel Co., Needham Heights, Mass.,
5250,000 from Navv Burean of Acro-
nautics, for production of ruggedized
version  of high-gain - emnidirectional
UHF drone command antenna, AT-
781/U.
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Eight-Element Helices Recovered Pioneer IV Data

Tracking and telemetry signals from Fioneer 1V, the Army's lunar probe fired on Mar. 3,
were received for the first day by General Electric’s space vehicle tracking station near
Schenectady, N. Y. Antenna for the facility is made up of eight helices which feed double
sideband, high frequency receivers. Facility is operated by engineers from GE's General
Engineering Laboratory and Heavy Military Dept.
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progress report on Aeronutbronie

MEN

WITH

Men with open minds hold the key
to the future. They're creative
men. They're skilled men, And they
face the vast problems of the
future eagerly and with confidence.
They know that tomorrow —for
America and the world—is what
they make it.

OPEN

These are the men —exceptional
scientists and engineers —who are
at home at Aeronutronic,

MINDS

Ford Motor Company created
Aeronutronic to conceive, design,
and manufacture new products to
meet the needs of a new age. Here
advaneced research, space sciences,
missile technology, range systems,
space vehicles, computers, and
tactical weapon systems are major
fields of research.

In the Ford tradition, the men

at Aeronutronic go as far and as
fast as skill and brains can carry
them. Such men are needed at
Aeronutronic's new 200-acre
Research Center at Newport
Beach, California. Engineers and
scientists will find unequalled
opportunities with Aeronutroniec.
Why not look into it today?

Fer information regarding positions, inferesin,
Jacilities or products, wrile to Mr. K. A. Dunn,
Aeronutronie Systema, I'nc., Bldg. 12, 123§ Aivr Way,
Glendale, California, or call CHapman 5-6651.

AERONUTRONIC

a subsidiary of FORD MOTOR COMPANY

NEWPFORT BEACH GLENDALE. SANTA ANA AND MAYWOOD; CALIFORN

OFFICE OF ADVANCED RESEARCH - COMPUTER DIVISION
SPACE TECHNOLOGY DIVISION - RANGE SYSTEMS DIVISION
TACTICAL WEAPON SYSTEMS DIVISION

AMC Contracts

Wright-Patterson AFB, Ohio—Fol-
lowing 15 a list of unclassihed contracts
for $25,000 and over as rcleased by the
Air Materiel Command:

Continental Avintion amd Engineering
Corp.., Detroit, Mich,, facilities for the pro-
duction of J&9 enginex, (PR BI-3-F-49003),
60,400,

North Ameriean Aviation, Ine., Los An-
geles, Callif., T-39 jet utility trainer aireraft,
(PR XR-0-1510-T0325), §43,130,000,

Radiant Manufacturing Corp.,, Morton
Grove, Ill., screen, projection, 40" x 40"
tvpe 11: sereen, projection, 102 x 102"
BM=6, ground =upport equipment, 1FEB 4b6-
ROD-58-32, (PR MO-9-8730-1231 and amend-
ment no. 1, MIPR S559-22215-5C-24 and
amendment no, 1), $71,.856.

Genernl Electrice Co., West Lyvnn, Mass,,
indicator, rate of fHow, fuel, type EFU=3/A
Aerno, 62492 ; indiciator, rate of flow, fuel,
type EFU-4/A Aerno 61-24931; indicator,
riate of Aow, Tuel, type AFU-5/A Aerng 61-
2494, used on Boeing KOC-136 and 1B-52G
aireraft, (PR PE-9%-0D-4267 and PE-9-
NaD-4270), $158,544.

Aero Instroment Co., Cleveland, Ohlo,
tvpe AN 58516-2 pitot =tatie tubes for =upply
replenishment spares, [FE 33-600-53-40,
(Pt MA-0LC-58-183), 337,320,

The Genernl Tire and Kubber (o., Akron,
Ohio, wheels, brakes and data, spares for
F-100 alreraft, (PR EA-3-03B-4388), $id,-
870,

Dearborn Electronic Laboratories, Chi-
cago, design and construction of hermeti-
cally sealed metnlized Teflon eapacitors
capable of operation over the temperature
range —65C" to 42000 with ability to with-
stand severs environmentnl conditions en-
countered in high speed alreraflt and/or
missiles, (PR PXN-5-MMP-8209), §60,232,

Aero Flex Laboratories Division, The
Aeroflex Corp.,, Long Island City, XN. Y.,
flight test program and related data, (PR
PE-8-8T-1741), §343,920,

Johnson Fare Box Co., Chicago, 11L, mo-
tor, alterniating current, P/N JFB-B160,
charger gun, 20 MM L.H. JFB-J033-7,
charger gun, 20 MM R. H. JFB-J0530-8,
(PR WR-4-FRCIG-2056), $1.371.679.

Concordin Publishing House, St. Louis,
Mo, procurement of materials and services
necezzary for the reproduction of the fol-
lowing motion picture prints: *0Old Testa-
ment' series, RFP 33-600-59-5019, (PR EM-
8-PP-8183), $30,014.

Aeronautical Division, Minneapolis-Honey -
well Kegulator Co., Minneapolis, Minn., In-
dieators, P/N 435974 and calibrators P/N
BG4-1C-4, components of AN/AJBS LABS
replenishment spares for F-100 =eries air-
craft, (PR's WR-95-11A-7T14 and WR-3-F5C-
1280-772), $77,870,

Smaull Aireraft Engine Deparitment, Gen-
eral Electrie Co,, Wes{ Lynn, Mass., product
improvement for JH8 engines, (PR EP-2-
2840-0457 and EP-I-Z840-4551), §3 million.

Bendlx Prodocts Division, Hendix Avia-
tion Corp., South Bend, Ind, 2,518 forged
wheel assemblles and supporting data for
KC-97 airceraft, (PR's 00-3-03B-2231 and
2637), 32,076,070,

Luaboratory for Electronios, Ine., Hoston,
Mass,, Doppler-radar system, AN/JAPXN-105
uged with F-106D and —E aireraft, (PR
PE-9-16K1-4326), $3,627,535,

The Martin Co., BEaltimore, Md., imple-
mentation program for TM-T6B mi=ssiles,
(PR TM-2-1410-T248), $000,000,

Genernl Electrie Co.,, West Lynn, Mass.,
tranamitter, rate of fow, fuel, type MBE-3,
Aerno 61-2474, for use on KC-135A aireraft,
(PR's PE-9-06G-4292 and MA-RE-05G-807),
$317,5621.

Afreraft Division, MeCauley Induostrial
Corp., Dayton, Ohio, propeller assemblies,
fixed -pitch, spares for L-1%9A aireraft,
(MIFR RHD-4062-TCSMC-A), 17,816

Boeing Alrplane Co., Wichita, Kans.,
B-52 MTU, (PR XE-3-6010-7045), §185,.000,

Boeing Alrplane Co., Wichita, Kan=,, B-52
airplanes and associnted support items, (PR
XE-9-1510-7012 and amendment no, 1),
$15,000,000,

AiResearch Manufacturing Co. of Arizona
Division, The Garrett Corp., Phoenix, Ariz.,
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Bneig Tunel Tests Reach Mach 10-27 Range

Bocing Airplane Co.'s 8-in. electric arc discharge pilot model wind tunnel has a testing
capability in the Mach 10 to Mach 27 range. Company now is building a new 40-in.
hypersonic tunnel which will enable model testing up to satellite Mach numbers. Although
actual tests last only about 1/25th sec.. high speed oscillograph recorders can record data
at 160 in. of paper per second on 36 channels. Tunnel consists of a capacitor bank for
storing electrical energy; arc-discharge chamber for containing high pressure; a nozzle;
test section to hold the model, and a vacuum system for lowering pressure in the test
section. Pressure differentinl between arc chamber and test section is maintained wntil
moment of test by a plastic diaphragm. Compressed air, forced into the arc chamber,
strikes the arc, ionizing the air. This high temperature-high pressure plasma ruptures the
diaphragm, permitting high energy shock wave to pass through nozzle into test section;
shock wave is followed by a hypersonic flow of air,

maodifieation and overhaul of gas turhine
compressor for C-130R8 alreraft, spare parts,
pround support equipment and data, (P

PRE-R-0"R-1142 amendment no's 1 & 2
PR PE-9-02B-4198 and PR PE-3-02R-4118%
and amendment no, 1), $252 813,

Colling Hadio Co., Cedar Rapids, [owa,
high frequency radio communication =et,
tvpe 6188-1A for C-130R and C-1318R air-
eraft, (PR PE-9-16A-4085 and PE-H-16GA-
1086-1), $250. 476,

Tavlareel Corp., Hochester, N. Y., reegls
and ground support equipment, (IFB 13-
600-58-10), (PR MCG-8-87T60-2608 {complete)
and MIPR R49-22230-SC-24 and amandment
no, 1 (eomplete)), $34,6507.

ELM Manufueturing Co,, Ine,, Hastings-
on-Hudson, N. Y. projector, still pleture,
type AP-15 overhead, classroom training
and ground support equipment, IFE 3$3-
RO0D-58-288), (PR MO-8-6730-1228 and MO-
D-BTH0-160%8), FI2D.052.

Foltron Co,, Ine., Fluzshing, N, Y., develop-
ment of quantity production technlgues for
2000 radio interference filters capable of
continuous full-load operation over the
temperature range of —66C through 2000
and withstand environmental requirements
peculiar to milltary aireraft and/or gulded
missiles, (PR PB-7T-MMP-6315-1), $36,250,

Metnl Products Division, Koppers Co.,
Inc.,, Baltimore, type 1 semi-portable noise
suppressor for ground roan-up (towable),
(PR OD-E-4920-16587), $120,675.

AC Spark Mlug Division, General Motors
Corp.,. Milwaukee, Wik, development of
manufacturing techniques and equipment,
ingpection and testing equipment to facili-
tate the production of 107 gyros at rates of
150 to 200 per month, (PR PR-8-MMP-6024
and amendment no. 1), §6I7.500,

Fyr-Fyter Co.,, Dayvton, Ohlo, research,
development and fabrication of a service
test quantity of standardized fire extinguish-
ere, (PR MP-8-4210-211567), $50,248.

Semi-Conductor, Components INivision,
Texas Instruments, Ine., Dallas, Tex., sili-

enn ervetal production refinement program,
(PR PB-5-MMP-6237 and amendment no.
1), 211,815,

Deltn Alr Lines, Ine., Atlanta, Ga., group
A modification of contractor-owned DC-8
jet afreraft to CRAF configuration swhile in
production, (PR PM-8-3-5158), 342,160,

New Deporture Division, General Motors
Corp., BRristol, Conn., establishment of a
program for development of improved man-
ufacturing methods and finer gaging tech-
nifques to be uzed in the more economical
and reliable production of spin-axis bearings
for the 107 gyroscope, (PR PB-B-MMP-6195
and amendment no. 1), $565.954.

Navy Contracts

Following 1s a list of unclassihed con-
tracts for 525,000 and over as released

by U. S. Navy contracting ofhces:

MEPFARTMENT OF THE NAYY, Boreau
of Aeronputics, Washington 25, 1) .

Hell Helleopter Corp., Fort Worth, Texas,
58 man-month: of field engineering services
for helicopters, NOng 59-4053-s(MA-60-TRO-
30, $91,679,

Cornell Aeronnutical Loboratory, Duffalo,
N, Y., tests to determine negative longi-
tudinal =tatic margin effects on airplane
flving qualities, NOas §9-6080-c(AD-32-
4924-50), 374,023,

The Hyan Aeronnutienl Co.,, San [Mego,
Calif., fabricate and furnish AN APX-6T
model 114 converter kits, NOas 50-4082-1
[AV-45-2724-59), §$116.000,

Haoffman Laboratories Division, Hoffman
Electronies Corp.., Los Angeles, Cplif, re-
work of An/ARN-21 equipments, NOas 53-
D231-T{PD-12-1488-58), £3,075,181,

Burroughs Corp., Detroit, Mich., 120 man=-
months of field engineering services for air-
eraft electrical and electronic equipment,
Nas 59-4062-s(, A-60-863-50), $77.203.
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FLYING

B-26 CONVERTED for executive use bv R. G. LeToumnecan, Inc. Note in front view jmulﬂtﬂd metal roof that has been installed in th::
cockpit hatch cover to protect the pilot. The conversion has a narrow cabin window under the wing (see rear view) and a square window aft

of the wing which also serves as an escape hatch.

By Craig Lewis

Longview, Texas—R. G. LeTournean,
Inc. marks a growing, diverse capability
in the feld of commercial aireraft over-
haul and service here at LeToumean
Air Center by Offering business com-
panics an executive version of the
Douglas B-26.

LeTourneau’s B-26  conversion 15
based on its own extensive operation
of the World War Il bomber as an
executive transport.  Company has con-
verted three aircraft and shll uses two
of them to service LeTourneau activi-
tics 1n the U. S., as well as in West
Afrnca and South America.

T'his conversion program is part of
a growing aviation activity operated by
a company that is basically a manu-
facturer of heavy equipment for con-
struction, pct-mlcum logging and other
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industries. LeTourneau’s iixed base op-
eration here has developed gmduaﬁ
from the shops set up to service the
company’s cxecutive aircraft, and it
now does a wide varietv of overhaul,
maintenance and service jobs,

Weight Removal

LeTourneau’s B-26 conversion pro-
gram nvolves no  basic  structural
changes in the military version, It is
I.trth conhined to removing armor and
other unneeded military weight and to
refining the basic airplane into a pas-
senger configuration. Le'lourneau B-26
retains the large rear wing spar of the
military version.

After conversion, the B-26 has an
cmpty weight of 22,000 1b. and a gross
weight of 35,000 1b., providing a 15,-
000 1b. useful load. Maximum speed
15 400 mph. and cruise speed 15 315

LeTourneau to Offer B-26 Conversion

|11;Jh. with the Pratt & Whitney
[R2800-75 engines and Hamilton Stand-
ard propellers which are standard on
the B-26. Stall speed is 105 mph.

Absolute ceiling is 30,000 ft. and
service ceiling is 25,000 ft.  Normal
flights cruse at altitudes lower than this,
but LeTournean needs the capability in
its own operation in order to fly over
the Andes in South America. Since the
aircraft 1s not pressurized, oxvgen masks
are provided at each seat,

The company operates two different
versions of its exceative B-26. The long
range version can fly 3,000 mi. with a
45 min. reserve, and the medium range
airplane has a range of 2,100 mi. with
a onc hour reserve. Fuel capacity of
the military B-26 has been increased
bv adding tanks in the wings. Me-
dium range version carries 1,350 gal,
and the longer range amrplane, with
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a tank 1 the fuselage center section,
carnies 1,700 gal.

Interiors vary according to the air-
plane’s range.  Aft of the wing spar,
the cabin 15 10 ft. 4 in. long, 45 in.
wide and 64 in. high. There are two
seats across the back and two scats
along one side. Each of these two
side seats can be folded out to make
a three-person couch in a high density
configuration.  With no fuel tank
the wing center section of the medium
rnge version, space 1s available for a
two-person couch forward of the rear
wing spar,

hmw the B-26 is a high mid-wing
anrplane, the rear wing spar cuts directly
through the fuselage and splits the
fusclage area available for cabin use,
LeTourncau has decided to accept this
space penalty in order to retam the
strength originally designed into the
wing structure.

A passenger scat 1s also available in
the cockpit forward of the wing. Both
of the two LeToumeau aircraft retain
the single pilot cockpit configuration of
the military version, although the com-
pany E‘E]}{.Etb to mstall a copilot control
station in future aircraft. Verv little
technical change has been made in the
cockpit area, although the bare con-
trol, electrical and other svstems have
been covered with upholstered pancl-
ing, B-26 can be equipped with radar
if a customer wants 1t.

Cabin Stair

The cabin is entered through a hy-
draulic stair door which is in the
fuselage floor under the wing, providing
access to both the passenger cabin and
the forward cockpit. The cockpit can
also be entered through hatches which
form the top and sides. Insulated metal
roof has been installed in the cockpit
hatches to protect the pilot.

In converting the IJ':I]ii".Il'j.' airframe,
LeTournean  cuts  out  unnecessary
metal, lowers the foor in the old bomb
bay area 3 in. to improve cabin head-
room and moves the rear bulkhead back
about 18 in. to increase cabin length.
The fusclage 1s completelv reskinned,
and fuselage strength is maintained Iw
increasing skin gage where changes have

been made m the mmalitary structure,
according to W. I. Mvers, manager of
the aviation division. T'wo windows are
mstalled i each s.le, with the rear
starboard window also serving as an
escape hatch.

Hag_galgu 15 carnied 1m g nose com-
partment and in a compartment aft of
the passenger cabin.  Air conditioning
svstem 1s aft of the rear baggage com-
partment.  Since ram air is ¢ cult to
control at B-26 speeds, the Lelour-
neau airplane is cooled and heated com-
pIL’rﬂ'h by blowers, and there are no
airscoops on the fuselage.

Cost of the converted B-26 can range
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COCKPIT in the LeTournean B-26 has the original single pilot conhguration,

LeTournean expects to install a copilot station in future conversions,

— ——I——-—- ——

but

HEAR BAGGAGE l:ﬂl'l'l])itl'l.'l'l'll:l'll' (left) is behind the aft :nbm bulkhead. Air cundltmmng
system is behind this baggage compartment. Baggage capacity is also provided in this nose

compartment at right.

REAR WING SPAR carry-through shown here covered by wood paneling, cuts into cabin
space, but LeToumeau accepts the penalty in order to retain the strength originally
designed into the wing structure.
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% Join an expanding and progressive engineering

% organization where aerodynamicists are given project

% responsibility, from Advanced Design support through

§ Flight Test Analysis. %g
E‘% Openings exist for Flight Control Aerodynamicists, :EE
2 to predict stability derivatives and analyze feedback sys- !3-;:
"‘éf-:: tems for both missiles and aireraft, ’iﬁ
o R & D scientists interested in supersonic and hyper- §
E soni¢ flow problems, orbital mechanics, magnetohydro- %
E dvnamics, and re-entry studies are invited to inguire %
{i about our programs for the future. %
%ﬁ Write to: H. Keever §
% Engineering Personnel Manager, Box AW 124 |
ﬁé North American Aviation, Inc, :-ﬁ
:ﬁ Columbus, Ohio ﬁ%
: THE COLUMBUS DIVISION OF .
| NORTH AMERICAN AVIATION, INC. s |
e Aot
ﬁ Home of the T2J Jet Trainer and the ASJ Vigilante ?a?
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Transfer Many Thermocouples

With T-E Quick-Coupling Connectors and Panels

Connector Panels T-E has one for your exact needs. These panels provide flaxible,
cenfralized control in transferring any number of thermocouples to indicating, multi-
point recording ond controlling pyrometers. Ideal for palch panel use, they are
available in mony compoct shopes and sizes — with interchangeable plugs and jocks
in 1-C, C-C, and C-A. A panel for 48 thermocouples ond 16 pyrometers measures only
13%" x 77" Polarity markings and screw-fastened connections make wiring easy.
Quick-Coupling Connectors These connectors permit fasl, eosy making and
breaking of thermocouple circuits. Duroble construction quarantees long, dependable
vsage. Polarized ond mechanically interchongeable, all plugs and jocks ore of

standard malched thermocouple materials. Spring-loaoded contacts with long wiping
surfaces provide firm but easily broken connections.

Write for Bulletin 23 —C

mer'mo ﬂﬂﬂtf‘i e (0. nc I

SADDLE BROOK, NEW JERSEY 1
In Canoda — THERMO ELECTRIC (Canada) Lid., Brampton, Onl,
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HYDRAULIC stair hatch retracts into the
fuselage under the wing center section.

from 5125000 to $250,000 or more,
depending on the interior and equip-
ment ordered. This cost is in addition
to the price of the military B-26, but
an adequate supply of the aircraft are
reported available for $2,000 to $4,000.
The conversion job will take a mini-
mum of 60 days.

LeTourneau has two mulitary B-26s
available for conversion now. The com-
pany will take an order for a new con-
version or will sell one of its own air-
craft, probably for about $175,000, and
start work on a new aircraft for its own
use, Hobson E. Tune, LeTourneau
aviation admimstrator, savs the com-
pany is discussing conversions with sev-
cral interested prospects and has now
decided to offer the airplane generallv
to the executive aircraft market.

Aviation Activity

LeTourneau launched its aviabion ac-
tivity 1n 1935 when the companv
started using Waco biplanes for execu-
tive transports.  Various aircraft have
been used since then, and LeTournean
has developed its own capability for
overhauling and modifving them.

The frst B-26 was converted just
atter World War II, and LeTourncan
operated the aircraft for three vears to
explore its possibilities before dressing
the interior. The original conversion
crashed a few vears ago in a takeoff
accident, but two other B-26s have been
converted and are now in use bv the
company. Most of the work crew that
did the original job is still working at
LeTourneau Air Center.

Through this period, the company
has established an airframe overhaul
facility and does its own metal form-
ing and painting. LeTourncau also has
a radio shop and an upholstery shop,
and the interiors for B-26 conversions
will be done here. Lack of an instru-
ment shop makes instrument work the
only aspect of aircraft overhaul, main-
tenance and service that is subcon-
tracted to an outside hrm.

An engine overhaul shop has heen
developed, and LeTournean overhauls
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the R2800s from the B-26s, as well as
scveral smaller engines. Company has
an engine test cell adjacent to its over-
haul shop. Bids have been entered on
some government engine overhaul con-
tracts, and the award of a contract
would mean an expansion program for
the air center layout.

LeTourneau has been gradually mov-
ing into commercial aviation as a fixed
base operator for the past year and a
half. Now the company is thinking of
setting up an aviation sales organiza-
tion, although no fnal decision has
been reached.  Along with the over-
haul, modification and service work, a
charter service is operated with Cessna
172, Beech Bonanza, Lockheed 12 and
Piper Apache aircraft, and a Lockheed
Lodestar will joint the fleet later this
vear.

Another company activity, the Le-
Toumeau Technical Institute, is now
turning out A&E mechamics and 1s
starting a flight school.

PRIVATE LINES

First of three Beech L-131' Twin-
Bonanzas, featuring an enlarged fusclage
having conventional airstarr  entrance
door %:mltind the left wing, has been
turned over to U. 5. Armv for evalua-
tion at I't. Rucker. Third unit s
expected to be delivered carly in March.

Withdrawal of the American Associa-
tion of Airport Executives from the
General Awviation Councl  (formerly
General Aviation Facilities Group) was
made ofhicial by AAAE's board in a
letter to the council, stating that the
airport executives group felt that since
its organization deals with scheduled
airhnes industry and military as well
as gencral aviation, it should be mn a
position to deal directly and independ-
ently with FAA and other agencies.

Southwest Airmotive Co. reorganized
its parts distnbution system and  ex-
panded operations with opening of new
offices in Houston, Texas, and St. Louis,
Mo. Distribution now is split in two
regions; Kansas City ofhice 15 headguar-
ters for the midwest region including
Denver as well as the new office at Lam-
bert Field, St. Louis, New operation at
Houston Municipal Airport is included
in the southwest region with head-
quarters in Dallas.

Supplemental certificate has
been granted Fulton Conversion Co.'s
nmdiﬂgmtinn of Cessna 170A and 170B
to 190-hp. Lvcoming 0-435-C engine
and Hartzell controllable pitch propel-
ler. Field installation kits of the conver-
sion have been developed by the South-
bury, Conn., company.
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@%73@ GROUND SUPPORT EQUIPMENT

e

PUTS ’EM IN THE AIR

FASTER o SAFER » MORE EFFICIENTLY

From the time the wheels
touch the ground 'till the
plane soars aloft, Roylyn
ground support equipment
plays an important part ...
trom the nose to the tail ...
in the fast, safe and easy
servicing of today's aircraft-
commercial and military.

a. Lavatory Drain Valve
b. Air-5tart Duct
c. Air-5tart Coupling

d. Under-wing Fueling Coup-
ling and Strainer Assembly

e. Tank Caps-Dipsticks

f. Couplings
g. Dripstick - Driptainer

The Best Connections in the “f‘. g.
d. World ... or, outer space.

420 PAULA AVENUE #» GLENDALE 1, CALIFORNIA
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Wisconsin Bank Buys, Operates Bell 47

r .;,_ . BELL HE

y T o R

-'* PN ey _ .
|- — B =

ELICO®RTER COmP

—

BELL 47] bought by First Wisconsin National Bank of Milwaukee is piloted by Robert Roth,

Ft. Worth—First Wisconsin National
Bank has bought a helicopter for execu-
tive transportation which is also ex-
pected to speed services for member and
correspondent banks served by the Mil-
waukee financial institution.

Bell Model 47] flown away from the
Bell helicopter plant carly this month
by First Wisconsin National Bank's
pilot Robert A. Roth is the bank's first
move 1nto the aviation field, and Roth
said it is the first commercial helicopter
to be operated in Wisconsin.

Primary reason for buying the Bell
machine was to furnish eficient trans-
portation for First Wisconsin execu-
tives in the territory served by the bank
and to do other functional chores, such
as surveying real estate,

Public relations impact on customers
15 another factor, and the helicopter
may be used occasionally in such public
services as helping the police unsnarl
traffic jams.

Executive Transport

A bank spokesman said the Bell 47]
will be primarily utilized for exccntive
transport at first. Later uses may involve
a check clearing service for the bank’s
five member banks and correspondent
banks, but firm plans for this service
hlave not been made.

The helicopter, he said, will be avail-
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able for “emergency banking services,”
involving transportation of personnel,
documents and, in some cases, cash.
The bank, he added, serves nearly every
community in Wisconsin. Such serv-
ices can be coordinated with executive
trips.

At times, other banks develop an un-
expected need for bills of a certain de-

PILOT Roth was hired by the bank to set
up an aviation department and to fly the
1959 model Bell Ranger.

nomination, and the First Wisconsin
will be able to supply them quickly
with the helicopter.

Most of the banks served lie within
a 200 mu, radius of Milwaukee, although
some are more than 300 mi. away. With
these distances, the bank can use the
added range on the 1959 model 47] it
bought. First Wisconsin machine was
the first to be delivered with the larger
tanks Bell has added as an option to
extend range by about 40%. Usable
fucl supply is 47.5 gal. New model also
has metal blades.

When the bank was investigating the
us¢ of business aircraft, it decided the
helicopter was the answer to its needs
because its relatively limited service
area didn't require the speed of a fixed-
wing aircraft and because a lack of
airports in certain arcas makes the heli
copter more practical. When the de-
ciston was made, the bank hired Roth,
who has flown for Chicago Helicopter
Airways and Helicopter Airlift, to set
up its aviation department and fly the
Bell machine.

First Wisconsin operation will have
to use airports until heliports are avail-
able in the various communities served.
Some missionary work will be needed to
develop a heliport system in the area,
but Roth said Milwaukee and state
‘im]thnriticﬁ are interested and “cager to
1C11.

11:1 Milwaukee, the helicopter will op-
crate from a lakefront site cight blocks
from the bank. There is no heliport in
the city but the bank is thinking of
building one on the lakefront site or,
preferably, in the downtown area. If
it does, a mechanic will be hired, and
Roth expects to establish a Bell service
station in anticipation of new helicopter
operations that may come into the area.
Meanwhile, Roth will do the running
maintenance on the bank machine and
will store it at Timmerman Field.

Pressurization Mod

Developed for B-26

Pressurization modification for Doug-
las B-16 executive plane has been
developed by Lockheed Aircraft Service,
Inc. "Program involves enlarging and
strengthening the fuselage, adding air-
stair door, picture windows, lengthened
nose, wingtip tanks and cabin interior,
Modification provides empty weight of
24,892 1b., takeoff weight of 35,000 Ib.
and disposable load of 10,108 1b. With
Pratt & Whitney R2800 engines of
2,400 hp., pressurized B-26 will have a
cruise speed of 375 mph. and maximum
range of 2,500 stat. mi.
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WHO'S WHERE

(Continued from page 23)

Honors and Elections

Dr. Alan Lovelace, a senior project en-
gineer at the Air Research and Develop-
ment Command’s Wright Air Development
Center, has been named a recipient of the
Arthur 5. Flemming Award, presented an-
nually to young men in the federal service
i recognition of outstandimg  accomplish-
ments, achievements, or distinctive work.
... Also named recipients of the Flemming
Award are Wilson A, Maxim, an Air Foree
supervisary  meteorologist  at ARDC's
Wrrght Awr Development Center, and
Douglas J. Wilcox, head of the Underwater
Ordnance Department of the U.S§. Naval
Ordnance Test Station, Pasadena, Calif.

C. N. Sayen, president of the Air Linc
Filots Assn., has been appointed to the
National Acronautics and Space Administra-
ton's Committee on Aircraft Operating
Froblems and the Long-Range FPlanning
Committee of the Radio Technical Com-
mission for Aeronauntics,

Changes

Dr. Robert E. Roberson, director of ad-
vanced space guidance, Systems Corpora-
tion of America, Los Angeles, Calif.

Long Beach Division, Douglas Aircratt
Company, Inc., Long Beach, Calif., has
named the following assistant chicf eng-
neers: Lewis Teel for military transports,
and John Ryan for combat arcraft, mussiles
and support systems,

Ralph L. Bayless, director of engineering-
California and Texas operating divisions,
Convair Division of General Dynamics
Corp., San Diego, Calif. William W. Fox,
succeeds Mr. Bayless as chief engimeer-San
Diego Division, and Richard P. White suc.
ceeds Mr. Fox as assistant chief engineer
of the division.

Jennings David, director of enginecring,
and Philip A. Henning, chicf engineer, Sum-
mers Gyroscope Co., Santa Momca, Cabf.

Harry R. Wege, general manager, newly
established Missile and Surface Radar Di-
vision, Radio Corporation of America,
Moorestown, N. J. Arthur N. Cuartiss, man-
ager of the West Coast department of the
Missile and Surface Radar Division, Los
Angeles, Calif,

Dr. George D. Sands, director of scicen-
tific requirements, The Martin Co., Balti-
more, Md.

K. D. Gamjost, chicf engineer, Moog
Valve Co., Inc., East Aurora, N. Y.

W. H. Jaeger, corporate engineenng and
planning representative at Huntswille, Ala,,
for North American Aviation, Inc,, Los An.
geles, Caht.

Harold E. Brown, marketmg manager,
Afreraft Instrument Product Section, Instru
ment Department, General FElectric Co.,
West Lynn, Mass.

William A. Statler, chief advanced sys-
tems rescarch engineer, California Division,
Lockheed Aircraft Corp., Burbank, Cahf.

S. Panl Schackleton, staff scientist-prelim-
mmary design planning-radar and commiuni-
cations systems, Research and Develop-
ment Division. The W. L. Maxson Corp,,
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A Giant for Performance
A Midget for Expense

" ey oy, e &S S I INMILAAN,
ELECTRIC TRUCKSTER

Built to carry a half-ton payload plus operator and passenger, the three-
wheeled Cushman 734 Electrie Truckster is a versatile and penny-pinching
performer. You save money, gain convenience in light hauling, plant super-
vision and security, warehouse service, personnel transportation and many
other jobs. Built for rugged duty with a hig 453" by 6114" flat bed, the
Cushman 734 Electric Truckster travels up to 50 miles without recharging.
Fiber glass cab is available as optional equipment.

Ask your dealer for FREE demonsiration or write for illustraled literature
Sald and serviced notionally — replocement I— — — — — — — —— — ——

paitls immediately available CUEHMAH MGTGES

10461 Ne. 21, Lincoln, Mebr.

Dealer inguiriat invifed

CUSHMAN | ,.uc

=

=i

MOTORS |, pppess

Please send complele informatien on the 734 Eleciric Truckster, I

A subsidiory of Outboord Morine Corparation

LINCOLN, NEBRASKA [V e R
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Structures Engineers
i
The Columbus Division of North American Aviation offers posi- %%
tions in structural design and analysis. Development of the T2J ;:
jet trainer and the A3J Vigilante, an advanced weapon system, i
are two of the major projects causing our continuing staff expansion. i%
Additional development work must be accomplished in all fields of =
structures, including structures subject to high temperatures. i
Structural Designers will work in an integrated group...a group ﬁ
composed of designers responsible for their own stress and weights 5
calculations. -Zf‘

We also need Airframe Design Engineers capable of handling
analytical aspects of component design as well as layouts. Experi-
ence integrating weight, stress, or loads information into design
desired.

If vou are interested in advancing from a “board job" to a design
position, send resume to:

R R R R

w
.F_LE-

H. Keever, Manager i

Engineering Personnel, Box AW 61

: B e

North American Aviation, Ine. i

4300 East Fifth Avenue f

e

Columbus 16, Ohio .

i
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i THE COLUMBUS DIVISION OF /\ i
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. NORTH AMERICAN AVIATION, INC
. I o [ARA .
. Home of the T2J Jet Trainer and the A3J Vigilante 2
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Structural Engmeers
o

: The Columbus Division of North American offers
a immediate positions for career-minded structural
E engineers, .

? Structural Analysis Engineers: Ability to derive
- internal load distributions and/or perform :e-tructu::a]
analyses of complex components of aircraft and missile
T structures. High temperature stress experience desir-
o able.

i R & D Engineers: To improve and optimize structural
- analvsis methods and technigues. Current studies
ﬁ include development of fatigue criteria, nuclear effects
% on structures, thermal eveling, and associated problems
- of creep, cooling, and insulation. The R & D group pro-
i vides structural support to Advanced Design.

. Increased R & D activity and expanding work loads
& have caused this expansion. If your degrees or degree
o and professional experience qualify you, please write to:
i H. Keever _

i Engineering Personnel Manager, Box AW 126
. North American Aviation, Inc.

E% Columbus, Ohio

=

THE COLUMBUS DIVISION OF
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S
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: Home of the T2J Jef ﬂua?w:- and the A3J Vigilante.
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You'll find &

DELTA

[ | INSURANCE '-il

" CRATING

Air Freight |

costs less E iy

® WAREHOUSING
than you think! L2l
l |_m1.'EHTumEsh -

DETERIORATION

e

—

o

Y 7

RIR LINES @
Call Delta Air Lings,
or wrile General Difices: Afﬁfffiﬁfr
DOOR-TO DOOR

Atlanta Airport, Atlanta, Ga,

.
L 5

MOST COMPLETE ALL-CARGO SERVICE TO AND THRU THE SOUTH
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New York, N. Y. Also appointed to the
Research and Development Division's sci-
entific staff: Norman Potter, to lead systems
and preliminary design programs-electronics
warfare.

Kingsley C. Drone, chief engincer, Air-
craft & Missile Division, Clearing Machine
Corp., a division of U. §. Industries, Inc..
Chicago, 1l

Dr. Willard R. Sittner, manager, Sperry
Semiconductor Division, Sperry Rand Corp..
South Norwalk, Conn,

J. B. Cowen, manager of administration,
Solid Rocket Plant, Aerojet-General Corp.,
Sacramento, Calif. I C. Sleight succeeds
Mr. Cowen as manager of manufacturing.

Robert T. Harding, assistant chief en
gineer, Product Design Department, Arma
Division, Amenican  Bosch  Arma  Corp.,
Hempstead, ™. Y.

Dr. Arthur C. Gilbert, assistant program
director, AN/AMO-15 Air Weather Recon-
naissmce  Program, Bendix Systems  Divi-
sionn, Bendix Aviation Corp,, Ann Arbor,

Anton Johnson, assistant head, Weapon
Svstems Design Department, Cornell Aero.
nautical Laboratory, Buffalo, M. Y.

Eitel-McCullough, Inc., San Carlos, Cahf..
has announced the following appomtments
in the Marketing Division: John R. QOuinu,
mmmg:.r -customer services department; Fred
A. Speaks, assistant director, marketing:
William H. McAulay, assistant director.
marketing  for  application  engineering:
George M. W. Badger, manager, rescarch
and engineering.

D. M. McDowell, director of engincer-

Roots-Connersville Blower Division of
Dn:-sf.r:r Industries, Ine,, Connersville, Ind.

Albert W, Powers, manager of customer
service, Del Mar Engineenng Laboratornies,
Los Angeles, Calif.

William J. Seevers, director of defense
contracts, Buffalo Hydraulics Division of
Houdaille Industries, Inc., Buffalo, N. Y.

Jules M. Kleinman, unit supervisor-heavy
eround radar systems, Hoffman Laboratories
Division, Hoffman Electronics Corp., Los
Angeles, Calif. Also: 5. W, Hedrick, man-
ager-field engineering, and Keith S. Miller,
manager-service operations, for the Division’s
held service department.

Henry M. Taylor, manager-military mar-
keting, Flectronics Division, Stromberg-
Cnrlsun a division of General Dynamics
Corp., Rochester, N. Y,

E. T. Clare, support service manager.
Convair (Astronautics) Division of General
Dynamics Corp., San Diego, Calif. Sam L.
Ackerman succeeds Mr. Clare as senior
project engincer-Atlas airborne systems and
the Azusa, Calif, office. Donald F. Fol-
land succeeds Mr. Ackerman as senior elec-
tronics group enginecer-trajectory  measure-
ment and radiation control.

Daniel R. McAuliffe, central section prod-
uct manager, International Aerocoustics Di-
vision, Industrial Acoustics Company, Inc.,
New York, N. Y. Also: Harold R. Mull,
Northeast region product manager.

Dr. William Bloom, manager of program
planning, Link Aviation, Inc., Binghamton.
N. Y.

Norman H. Holt, reliability coordinator.

Acronantical Division, Minneapolis-Honey-

well Regulator Co., Minneapolis, Minn.
W. R. Clay, assistant manager of engi
neering, Radioplane, a division of Northrop

Corp., Van Nuys, Calif.
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| ENGINEERS

AND

| SCIENTISTS

HFIIT' 18 vour uppnrtumty E} I:gl:rr:ﬂﬂl.'
with a young, expanding subsidiary
of the Ford Motor Company. Out-
standing career opportunities are
open in Aeronutroniec’'s new RE-

ARCH CENTER, overlooking
the Pacific at Newport Beach, and
the facility in Glendale, California.
You will have all the advantages of
p stimulating mental environment,
working with advanced equipment
in a new facility, located where vou

can enjoy California living at its
finest.

PhD and MS RESEARCH SPECIALISTS with
5 to 7 years’ experience in heat transler.
fluid mechanics, thermodynamics, com-
bustion and chemical kinetics, and thermo-
elasticity,. To work on theoretical and
experimental programs related lo re-enlry
technology and odvanced rocket propul-
sion. Specific assignments are open in re-
eniry beody design. high temperature ma-
lerizls studies, boundary layer heatl trans-
fer wilth chemical reaction, thermal stress

analysis, ond high temperature thermody-
nomics.,

PROPULSION ENGINEERS with 5 years’
experience In ligquid and solid rockel de-
sign and tesi. Familiarity wilh heat trans-
foer problems in engines desirable. To
work on program of wide scope in R & D
of odvanced concepis in rockel engine
components, and for missile project work.

APPLIED MATHEMATICIANS. 33 vyears
Tocent experience required aond A.B. or
M.A. degree. Experience in numerical
analysis and compuler work in conneclion
with rockels and rocket propellants.

STHESS HIGH TEMPERATURE MATERIALS,
Mechanical or Metallurgical Engineer.
must be familiar with thermal siress and
shock as well as elasticity and plasticily.
Applicalion 1o nose cones and thrust

chambers.

FLIGHT TEST & INSTRUMENTATION EN-
GINEERS with 5 to 10 years' experience
in laboratory and flight test instrumenia-
tion lechniques. Will develop lechnigques

« ulilizing advanced Instrumentalion asso-

cialed with space vehicles.

THEORETICAL AEROTHERMODY H.H.HIEIET
Advanced degree and at least 5 years
experience in high-speed aerodynamics.
Knowledge of wiscid and linviscid gas
flows required. To work on program lead-
ing to advanced missile configurations.
Work involves analysis of the re-eniry of
hypersonic missiles and spoce cralt for
determining oplimum configuralion.

CERAMIST, M.5. or Ph.D. required and
3-5 years recent nrurh:‘n“ with high
temperature materia structures and
coermets.

ENGINEER or PHYSICIST. With experience
in the use of scientific instrumenis for
making physical measuremenl. Work re.
lated 1o flight test and facility instrumen-
tation. .H.d"rm:l.l:-ld degree desired with

minimum eof 3 years of related experience.
Qualified applicants are Inviled lo send

resumes and inguiries to Mr. R. W. Speich,
Aeronulronic Syslems. Inc.

SPACE TECHNOLOGY DIV.

AERONUTRONIC

a subsidiory of Ford Motor Company
Bldg. 12, P.O. Bex &97, Newport Beach, Calif.

Mewport Beach, Glendale, Sonta Ang,
and Maywood, California
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NEW ENGINEERING BUILDING. Salar's ultra-modern new Engineering Build-
ing will he eompleted on the edge of San Diego Bay in 18959, This 60,000 sq. .
structure has been necessitated by Solar's rapidly expanding research and develop-

meent PrOgErLms.

Brilliant ground-floor opportunities for

HIGH-LEVEL ENGINEERS

in a new creative Missile and Space

Flight Group in sunny San Diego

Brilliant opportunities are open
for creative engineers in Solar's
new Missile Group. The projects
involved are exceptionally exciting
and challenging but cannot be
announced at this time. The right
men joining now will get in on the
ground floor and gain key creative
positions in their fields of interest.

AREAS OF EXPERIENCE
SOUGHT

Flight mechanics, analysis of mis-
sile trajectories...missile dynamics,
stability and control, aeroballistics
...airborne fire control computers,
data links...statistical error and
control response error analysis. ..
servo - mechanisms, precision air-
borne hydraulic servos,

SOLAR SPECIFICS

Solar is a medium-size company
(2500 people in San Diego ) with
a successful history since 1827, It
is big enough to offer the most
advanced personnel policies, yet
small enough so you don'’t get lost
in the crowd. Salary and perform-

SOLAR

AIRCRAFT COMPANY

ance reviewed semi-annually.
Liberal relocation allowances,
Solar is making significant contri-
butions to space-age technology
and the special professional status
of engincers is fully appreciated
and recognized.

IDEAL LOCATION

Solar is loecated in sunny San
Diego with the finest year-around
climate in the U.S. Recreational,
cultural and educational facilities
are superhb. The new advanced
science branch of the University
of California offers exceptional
opportunities for further study.
Outdoor living and sport can be
enjoyed all year long. You and
yvour family will really “live” in
San Diego!

SEND RESUME

Please send resume of vour guali-
fications at the earliest opportu-
nity to Louis Klein, Dept. E-347,
Solar Aircraft Company, 2200
Pacific Highway, San Diego 12,
Calitornia,

SAN DIEGO
DES MOINES

ALSO OPENINGS FOR: Research Engineers (high tumlpernturu

materials ) .. . Metallurgists . . .

Editors . .

Gias Turbine Engineers. .. Pu

. Engineering Writers . . . Engineering Drawings Checkers,

lications

"‘nl

o I'.‘..
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EMPLOYMENT OPPORTUNITIES
EMPLOYMENT OPPORTUNITIES . bt _

CAREERS IN
SYSTEMS

ENGINEERING
I@% Can 6@’0 ZO?‘@ %@"w d?"@ds dt ] BM ?:?@ GENERAL DESCRIPTIONS OF General Electric’s New |

SOME ASSIGNMENTS: Defense Systems Dept.
INERTIAL GUIDANCE ENGINEER to assume broad From sty dbvaces disciniines in |
project leadership i1“ the planning a".d ﬂﬂn:trﬂlllng engineering and the sciences, ca-

of development projects. Analyze relationship of in- pable men are coming together to
ertial equipment with bombing and navigation com- form the nucleus of the new De-
puter. Must have experience in servo-mechanisms, fense Systems Department —an

astro-compass or similar devices. organization devoted exclusively
to conceiving,~integrating and

COMPUTER ENGINEER to perform physical, mathe- managing prime defense pro-
matical analyses for solving complex control prob- grams, such as:

lems by use of digital computers. Applications in

missile systems and special-purpose computer | \ I
systems such as DDA plus extensive experience in . DYNA-SOAR
computer analyses. || fresssssssssna| srnnnanns chesamua
SENTRY | and other highly

classified systems which
cannol be listed here.

RADAR ENGINEER to analyze ultimate limits and |
present technigues and to develop new concepts

providing topographical sensors for advanced air- , |
4 | .
borne and space systems. Design airborne radar Whether yvou are a systems engi-
pulse, microwave and deflection circuitry. Analyze neer now or not, the inauguration
doppler radar systems to determine theoretical of this new EtEPﬂI:;tmfﬂt EI:EEE_"“
R - : a rare opportunity for bringing
i nc .
accuracy and performance limitations. Experience youy olon caréér into sharp focns

with transistor circuits or radar test equipment is | |
highly desirable,

in systems engineering.

. - . : , _ Immediate asgignments in
Electronie systems engineering covers the full speetrum of applied research and development at TRANSISTOR ENGINEER to design transistor am- AT BT AR |
2 ; ; R : R ifiers, delay lines, transistor-tube conversion cir-
IBM. With this broad, flexible range, and IBM's outstanding resources and faecilities, your own CAREERS AVAILABLE E:i.::ﬁan:,::wmp specifications for transistorized ygidbei ASH Mﬁléﬂmuu
5 # & & - 8 s y " wEAFUHS S?STEH IH
imagination and creativeness will find unusual opportunity for expression. Currently, IBM it “:::;T’I;:E 3 equipment. ELECTRONICS « DYNAMICS
E A : : . ] - APPLIED MA Pl . _
engineers and scientists concerned with broad svstems problems in business, science and govern- STATISTICS ENGINEERING PHYSICIST to assist in design and ﬂﬂ!::g{fﬁl'&::;ﬂ:isﬁlﬁﬂ
. oo T DESIGN & lid stat ters.

ment are working toward self-optimizing computers. These computers may some day program et i ::u”:t':';Um:::t::s:f:;:;::mi:j l:;zt:;nr;'}:n da || APPLIED MATHEMATICS
themselves and arrive at the one solution to a problem. Digital ecomputers are being applied esn i mentals plus knowledge of solid state phenomena “"“"2521Eﬂﬁ'ﬁlﬂﬂﬁﬁp”E"’
to simulate all the problems of a business firm operating under specified economie and statistical CRYOGENICS and mathematics. Must be capable of participating | THEORETICAL AERODYNAMICS

s I i ! ! ; ‘ FLIGHT TEST ANALYSIS in logic development with minimum supervision. _ _ 1
conditions. Progress 1s being made in advanced studies for radically different data systems for HUMAN FACTORS et Please ftrinty;_:&r Mgty

; : ; 2 INERTIAL GUIDANCE - ‘ in strictest confidence Lo
terrestrial and stellar navigational problems. For problems like these, and many others, IBM INFORMATION THEORY background and interests, to: Mr. R. E. Rodgers I Mr. E. A. Smith, Dept. 3-B
- : LOGICAL DESIGN Dept. 524C3 T
- needs people who want to convert challenges into careers. SSERATIDNS. RESEREOH IH:tEurp. 1 s i 2R
. §oie : ‘ . PROGRAMMING ; ' ol ey 2 Sy
A NEW WORLD OF OPPORTUNITY. Both technical and administrative engineering careers offer RADAR CIRCUITRY 590 Madison Avenue | { 2T A B
THEORETICAL PHYSICS New York 22, N.Y. || SN SIS 2]

parallel advancement opportunities and rewards at IBM. You will enjoy unusual professional

TRANSISTOR DESIGN | L
freedom, comprehensive education programs, the assistance of specialists of diverse diseiplines,

i
Y Tl B ¥ Xy
- iy ' ot

and IBM's wealth of systems know-how. Working independently or as a member of a small team, GUALIEICA T :
indivi ibuti ' i tod : : BB S, car . 10 Derense Svstems Deparvment
your individual eontributions are quickly recognized and rewarded. This 1s a unique opportunity Eloctrical &f Machanical
1 i = Engineering, Physics, or GENERAL &P ELECTRIC

for a career with a company that has an outstanding growth record. il af ol
to assume a high degree of 300 South Geddes Street
technical responsibility in Syracuse, New York
your sphere of interest, INTERMATIONAL BUSINESS MACHINES CORPORATION

113
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EMPLOYMENT OPPORTUNITIES

QUARTERBACKING THE EAGLE PROJECT

Bendix Aviation Corporation will
be prime contractor for the Eagle
missile—and Bendix Systems Divi-
sion will quarterback the project.

Latest in a series ol important
defense projects to be assigned Bendix
Systems, the Eagle will be a long-
range, air-to-air missile designed for
fleet air defense and interception
missions.

Responsible for syvstems manage-
ment and engineering in connection
with the project, Bendix Systems
Division will also direct the develop-
ment of the Eagle missile, electronic
guidance, and fire control equip-
ment in the launching aireraft,

Engineers and scientists with
missile experience may find that
their talents are suited to the special-

Bendix Systems Division
ANMN ARBOR, MICHIGAN

114

ized work involved in the Eagle
project and other important system
programsat Bendix Systems Division.

Located adjacent to the Engi-
neering campus of the University of
Michigan, Bendix Svstems Division
offers the better man an outstanding
opportunity to joln an organization
with full facilities for encouraging
his finest work. Ann Arbor is a
wonderful place to live and raise a
familv, a town which combines life
in a college community with the
nearby advantages of a large city.

If vou are interested and qualified
in weapons system  planning, re-
search and development, you are
invited to write to Bendix Systems
Division, Dept. A3-16, Ann Arhor,
Michigan.

“Gendi”

| DISENCHANTED

BT
REPRESENTATIVE

A long established and prom-
inent consulting engineering
firm located in New York City
has opening for an experi-
enced representative to sell
engineering services to the
aircraft and/or missile indus-
iry.

Specific experience in envi-
ronmental test chambers, ex-
perimental test cells, wind
tunnels and missile ground
support facilities desirable.

Please forward complete
resume. All replies held in
strict confidence,

RW-1152, AVIATION WEEK
CLASS. ADV. DIV., P. O. BOX 18,

\ 5|  NEW YORK 36 N. Y. |

ENGINEERS

If yvour present employer hns failed to
ntilize your full potentinl, why not per-
mit os to explore the purmmeters for
vour personnl  gualificntions with  the
mnnir dynamiec  yoong companies in
avintion, electronics, missiles nml rock-
eth. We now have in execess of 4,004
openings  in the S8.000 to  S40.000
brocket, nll of which are fee pald, Why
winit? Send resume in duplicate at onee

{TTH
FIDELITY PERSOMNNEL
1218 Chestnut Street, Philadelphia 7, Pao.

OR
IF YOU ARE ATTENDING THE
IRE SHOW
CALL US AT THE WALDDRF ASTORIA
HOTEL
FLAZA 5-1892
TO ARRANGE FOR AN INTERVIEW ON
' A PROTECTED IDENTITY BASIS

Manutacturers Representative

WANTED

AIRCRAFT - AIRCRAFT ENGINE
MISSILE - ROCKET COMPONENTS

Midwest and Western Siales open—

One who can command technical respect
to represent an estoblished and well qual-
ified manufacturer of high temperature

sheet melal components and weldmenits
for military use. search—Developmeni—
Production

BW-1213, Aviation Woeel
a2l X, Michigun Ave.,, Chiciago 11, 11

IN ALL INTERESTS OF AVIATION

If You're important, you either read

AVIATION WEEK

or you advertise in it, or both

AVIATION WEEK, March 146, 1959

EMPLOYMENT OPPORTUNITIES

D areas

where the
physicisl

PHYSICISTS — NUCLEAR ENGINEERS

o !

]

LIED nuclieonics

RAL ELECTRIC’S AIRCRAFT NUCLEAR PROPULSION DEPT.

&hroblems of developing nuclear propulsion for aircraft and
missiles impinge upon many areas of theoretical and applied
physics — and must be carried on at a high level.

Ly st

“Assignments of unusual scientific interest are now open at General
Electric in:

THEORETICAL INVESTIGATIONS

Conduct theoretical investigations inlo areas of solid state physics with em-
phasis on eilects of neutrons and photons on matier. (PhD)

RADIATION HAZARD STUDIES

Develop experimenial and theoretical approaches to evalvation and limita-
tion of radiation hazard for personnel. (PhD or MS, BS with 5 years experi-
ence Health Physics)

INTEGRATION of NUCLEAR THEORY and EXPERIMENTAL TECHNIQUES

Develop improvements in reactor theory and methods of reactor analysis.

Combine advances in nuclear physics, transport theory and handling of large
numerical problems on digital computers. (PhD, MS)

ADVANCED and PRELIMINARY
DESIGN STUDIES of HIGH PERFORMANCE REACTORS

To identifly and evaluate reactor types and configurations for future require-
ments. Also REACTOR ANALYSIS and critical evaluation of existing and
proposed reactor designs. Interpret results of mockup critical experiments.
{(PhD, M5, BS)

ENGINEERS and

SCIENTISTS

who value

the opportunity

to do orginal work,
are invited to inquire
about positions

at the right.

Please include

MNUCLEAR SHIELD PHYSICS
A broad program requiring physicists and nuclear engineers, BS to PhD levels

.« . shield physics experiments to develop fundamental data

.. «shield design and analysis for both present and future nuclear propulsion

salary requirements systems
with resume. ... planning, design and analysis of shield tests of both partial and full-scale
| mockup configurations

“Write to: Mr. P. W. Christos, Div. 64WK
AIRCRAFT NUCLEAR PROPULSION DEPARTMENT

GENERAL @3 ELECTRIC

P.0O. Box 132 Cincinnati 15, Ohio

All scientists have the advantage of large-scale computing equipment at the site, as well as supporting programming personnel.
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EMPLOYMENT OPPORTUNITIES

D .
BSIgn engineers

Mechaniecal, electrical, electronie, power plant, strue-
tural. Upper level position.

Flight Test ........

Instrumentation, flight test, data reduction and analysis.

Mathematicians

Programmers. Analysts. IBM computer experience.
Advanced degree and experience in nuclear and air-
craft fields desired.

Structural ........

Stress analysis, weight analysis, stress methods.
Upper level position.

s
serVIce Man“als enGineers

Technical writing and aircraft handbook experience
preferred.

M Etal l “ rgical ENGINeers

High temperature, honeycomb, stainless steel ex-
perience required.

Expanding programs and new projects make these
challenging positions available if you have the
required academic background and professional
experience. RS

W. P. Key, Dept. AW-3
Send your resume to: Engineering Professional Placement

834 West Peachtree Street, N.W.
Atlanta 8, Georgia

LOCKHEED AIRCRAFT CORPORATION

GEORGIA DIVISION

Home of C-130 Hereules . . . JetStar . . . Lockheed Nuclear Products

————— e —————— e ——————|

ADDRERS BOX NO. REPLIER TO: Ror No.
Clossificd Ade. Div. of (hin puhlication.
Semd to aften nearcsl o, .
NEW YORK aGc: P, O, BOX 12
CHICAGO 112 530 N. Michigan Avo.
SAN FRANCISCO §: 68 Post 8L

————— e ————

POSITIONS VACANT

Hydraulic Design Engineer—Must have thor-
ough knowledge and experience in aircraft
and missile hydraulic and pneumatic equip-
ment design and development, Thix position
to be with a well established airframe manu-
facturer, now entering the hydraulics and
pneumatic egquipment field. Your foture un-
limited with top salary and many benefits.
Must he presently employed in this field with
a minimum of five years design experience,
preferably with background. Submit complete
resume. Information will be treated confi-
dentially, P-1010, Aviation Week. ks

A & P Licensed mechanics, immediate open-
ings. Bell Helicopter experience preferred.
Give detalls first letter. Cali’copters, 1580
Lindbergh Street, Stockton Field, Stockton,

California.

Aircraft Radio l|la=hanlt—ﬂpurlnpcml in
maintenance, installation and repair of all
types of aireraft electronic ::unjmunhnr.h:m.
navigation, flight contrel, and inslrumenta-
tion equipment and systems. Location—East
Coast. Excellent opportunity for the tmht
man. State qualifications and salary desired.

P-1100 Aviation Week.

— e —— e

Pilot Instructor Class 11 or 1 Bilingual—
needed immediately—good wages and work-
ing econditions—please apply in wrting—
specifly nualifications. Aero-Cluh Au Bas
St-Laurent, P. 0. Box 627, Mont-Joli—
| q-q Eﬂﬂﬂ.ﬂ..n

POSITIONS WANTED

Pilot desires opportunity to earn position of-
fering more than piloting. Have 17 Yyears
aviation experience including sales. Now em-
ploved flying twin Beech, Married, g 3 6.
Excellent record and references. PW-02911,
Aviation Week.

—

Aircraft Representative 10 years professional
gxperience, representing major girframe and
major engine manufacturer Lo Commercial and
Military customers., Frimary, ﬂqnjmerr:m'l
Transport aireraft, secondary, utility and
military. Ex-Naval Aviator. currently funli-
fied transport pilot. Engineering degree,
Sneak and understand three languages, eX-
tensive world wide travel. Broad under-
standing Aireraft and Air Transport Indus-
trv. Desire Sales, Customer Relations, Repre-
sentative position. Will Travel, relocate,
Resume upon request., PW-1086, Aviation

Week. 3

Have Slide-rule. Will Travel. Aerodynami-
cist. English, in Canada wants challenging
position in U.S.A, 714 vears aireraft. missile
experience. B.B. degree, age 28, PW-005y,
Aviation Week.

Enthusiastic ATR pilot, MEL, DC-3; SEMEL-
&5, CFI A&I ratings i3 seeking permanent
position as light medium twin executive
pilot. Diversified background, Military and
American Flvers trained. Mature, temperate,
Satisfaction guaranteed. Excellent refer-
ences. Ray Miller, MeGregor, lowa, E-‘.I:'I.“:'n-
G416 Dupont Ave, S., Mpls. Minn, TA 2-817%,

Chief Pilot-Manager of Aviation Department
of large Midwest Corporation: 11,000 hours
military, airline, corporate experience. Air-
line Transport Pilot 2380051—aqualified
DC-4, DC-3, Super DC-3, Lockheed Lodestar,
Ventura, light twins. HBusiness conditions
necesditnte change; will relocate—company
knows of this ad, Resume on request. -
1187, Aviation Week.

WANTED

12 cylinder Allison Aviation Engines wanted
—preferahly new—Flease write giving de-
tnils & price—Rohert Cuse 807 Garfield
Ave.—Jersey Qity 5, N. J.

THIS EMPLOYMENT OPPORTUNITIES SEC-
TION offers a quick, effective solution to
your manpower problems, Becouse its
readership is confined to just the type of
men you need, waoste circulation is
avoided.,

116
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PR AERODYNAMIC ENGINEERS
—

New
Upportunties

SYSTEMS ENGINEERS

ELECTRONICS ENGINEERS
and
MECHANICAL ENGINEERS

with 2 to 7 years' experience
(EE, ME, AE or Physics)

.These positions are with
General Electric's Ord-
| nance Department, con-
tractor for some of the
| most complex weapons
: systems ever conceived—
| including POLARIS

project fire control and .

guidance systems and IN COMBAT SURVEILLANCE OFFER

TALOS handling and

launching equipment. YOU A MORE PROMISING CAREER

Based in Pittsfield, Mass- |

achusetts — heart of the

Berkshire fishing and

skiing country—the Ord- |

nance Department offers It has been the dream of every combat commander to possess accurate

professional advance- information concerning tactical disposition of enemy troops and ma-
{] int Tac teriel, before, during and after the battle. One of the telling answers

PRI SUN AR S G ST to this vital problem is the Swallow SD-4. Career aecrodynamicists

mer vacation paradise. have the opportunity of joining this and other important programs in
the challenging fields of:

e longitudinal stability and control

Over 25 Million in New R&D Contracts for SWALLOW
Awarded Missile Systems Division of Republic Aviation

IMMEDIATE OPENINGS

IN THESE AREAS « supersonic and transonic aerodynamics
' e lateral-directional stability

[': 51!"3“'"3“;“3?““"1? - « girloads and basic aerodynamic analysis

s sl L il ; « optimum aerodynamic solutions for high

= Fire Control Engineering velocity, ground controlled vehicles
Gunfire and Missile ,
The Swallow SD-4 and SD-3 Surveillance Drones are two of the
« Electronic Circuit Development many expanding programs that offer the following opportunities:

| #inestisl Cowonents AERODYNAMIC SPECIALIST 814 years' major airframe stability and

* Field Service and Evaluation control exp. required to lead guided missile design and analysis programs

* Quality Assurance PRINCIPAL AERODYNAMICIST 58 years' experience in stability and
* Field Testing cantrol required for guided missile design work

(Positions in Florida) SENIOR AERODYNAMICIST 3-5 years’ experience in airloads and basic
- aerodynamic analysis

Other openings exist for ELECTRONIC, HYDRAULIC, SYSTEMS &

|
Send resume in confidence to: | MECHANICAL ENGINEERS & DESIGNERS
Mr. W. Fielding, Div, 58 WK '

i Send resume in complete confidence to:

ORDNANCE DEPARTMENT Mr. Paul Hartman, Engineering Employment, Dept. IC-3

OF THE DEFENSE ELECTRONICS DIVISION

GENERAL &3 ELECTRIC

100 Plastics Avenue,
Pittsfield, Mass.

MISSILE SYSTEMS DIVISION

FFEFFPETELFEE AVFATFIFON
223 Jericho Turnpike, Mineola, Long Island, New York
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WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER

Used to be a song, back in the Thirties, titled, Little Man,
You've Had a Busy Day. Didn’t mention the Big Man.
But his days are busy, too. He's the man who must make
top-level decisions in business. And to make those de-
cisions, he must have facts. All the facts. All the pertinent
information he can get.

He finds time, in his busy days, to get that information,
How? By getting a major portion of it from one unique
gource: the business publications serving his particular

field.

No businessman, Little or Big, is fully informed until he
reads his businesspaper. He reads it for profit, not for

One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS

e ——

pleasure. He searches it through for news of the trade or
industry. For facts. For fresh ideas. For new products he
can put to work. And he reads the advertising with the

same intense concentration he devotes to the editorial pages.

For the man on his way toward becoming a Big Man, his
businesspaper is especially important. Take a tip from the
reading ‘habits of Key men at every level. Take out a sub-
scription of your own. Then, make the time to read every
issue—and read it thoroughly.

SEARCHLIGHT
SECTION

Immediate Delivery

Wae stock, overhaul, and install

PRATT & WHITNEY WRIGHT
R1830 R1820
~75, =92, —94 —-202, -5, =72

R985 R1340 R2000

and our most popular DC3 engine
R1830 - SUPER - 92

ENGINE WORKS

INC.

Lambert Field Inc. St. Louis, Me.

I.E.'I'CI'L'H-EED 18-08 LODESTAR
&
B-25) EXECUTIVE TRANSPORT

S0TH AIRPLANES MAINTAINED FIRST CLASE

CONDITION. CURRENTLY IN USE. ATTRAC-

TIVE PRICE. ALL INFORMATION ON REQUEST
ERIC W, WOOD

489 Fifth Ave., New York City 17, MU 7-4543

WANTED DC-3

Cargo, Airline or Executive

JOHNSOMN AIR INTERESTS, Inc.
Horlick Rocine Airport, Racine, Wisconsin

Melrose 7-1103

A/C WANTED FOR OVERHAUL

Remanufacturing facility utilizing finest European
| craftsman under supervision US licensed mechanics
and inspeclors assurs unsurpassed guality at lowest
cost, Cemplete airframe, engines, and inter.ars,
Finest referemces. For details contact

THE LELAND CORPORATION
932 Dupont Bidg.. Miami, Fla. .. Franklin 4-2314

— i

EMPLOYMENT OPPORTUNITIES

ELEGTRONIC
MANUFACTURING
ENGINEERS

Must have well rounded back-
ground in electronies industry o
direct a new department. Will be
responsible for standardization
and producibility of electronic
components. Man filling this re-
sponsible position will advise our
Engineering and Manufacturing
Division Engineers concerning
the economy of production, sim-
plification, producibility, and
serviceability of electronic sys-
lems and components,

ELECTRONIC
TECHNICAL
REPRESENTATIVE

Will report 1o Factory Superin-
tendent with responsibility for
lr:r.hniq:] soundness of company
approach to electrical installation
and test problems in our Assem-
bly and Flight Ramp areas. In

addition to manufacturing proe-
psses, applicant must have a
broad knowledge of electronie
equipment such as radar, auto-
pilots, or fire control systems.

Candidates should have college degree in electronies, or
equivalent experience. Will pay competitive salary to

gualified applicants.

If interested, send
CXPETIENce resume
to:

R. F. Kaletta
Engineering Employment Supr.
P. O. Box 514, 5t. Louis 65, Mo.

MiDONNELL 7

RELIABILITY ADMINISTRATOR

o work on sxified i . ‘ojects 1 ywell's
d b k on elaszified Ordnance projects in Honeywell's modern

Suburban Minneapolis facility.

Minimum of 3 years e:-:{:erience in Reliability field. B.S.E.E.
Mathematies required.

with advanced degree in

This position will lead to supervisory responsibilities as a Divi-
sional Relhiability Administrator.

For information and application write to B. T. Caswell, Dept,
AW-3 Personnel Department, Minneapolis-Honeywell Regulator
Company, 27563 Fourth Avenue South, Minneapolis 8, Minnesota.

Honeywell

First in Control

“SEARCHLIGHT”

IS
Opportunity Advertising

—+to help you get what you wont—to
help you sell what you no longer need.

Take Advantage Of It

For Every Business Wamt
| "Think Searchlight First"
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WHERE
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A. B. MURRAY CO. INC.

EST. I1add

AIRCRAFT & MISSILE
TUBING FROM STOCK

NEW YORK « PHILADELPHIA « PITTSBURGH
e Y e i L s I A Tl R B It

THIS EMPLOYMENT OPPORTUNITIES SEC-
TION offers o quick, effective solution te
your manpower problems. Becouse s
readership is confined to just the type of
men you need, waste circulation is

avoided.
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ELECTRONIC ENGINEERS

Positions open require personnel with B.S. or equivalent, M.5.,
Ph.D. and 0-10 years of related experience for assignments in the
following areas

ANTENNA DESIGN ENGINEER

Experience with antenna design and development in microwave,
UHF and VHF regions. Should be familiar with antenna theory trans-
mission line principles and associated measurement techniques.

DYNAMICS ENGINEER

To evaluate servo and guidance systems for missiles. Dynamics
stability loads and aeroelasticity.

ELECTRONIC DESIGN ENGINEER

Development, production design and evaluation of electronic
modules and assemblies for Guidance and Control Systems.

ELECTRONIC WRITERS

For preparation of publications for electronic equipment.

OPERATION ANALYSIS AND RESEARCH

Derivation and evaluation of advanced military electronic systems
and research of advanced small puided missile systems. Strong
background in Electronics, Math or Physics.

PRELIMINARY DESIGN ENGINEER

Experience desirable in design fields of missiles, radars and ad-
vanced weapons systems.

RADOME DESIGN ENGINEER

Radome design, evaluation and testing. Specific experience in
radome design and measurements, antenna theory and practice
is desirable.

SUSTAINING ENGINEER

Provide liaison and sustaining engineering support to manufactur-
ing on production projects. Correct design deficiencies and per-
form failure diagnosis on electronic components and systems.

PHYSICISTS

Positions open require personnel with M.S, or Ph.D. and 3-10 years
experience.

THERMODYNAMICS ENGINEERS

Fositions open require personnel with B.5., M.5., Ph.D. and 3-10
years experience,

i ' - '.'
i ',’!'Fk iJ:‘.1-— g
+ ¥ - .._1_; - = :

INTERVIEWS WILL BE HELD IN THESE AND OTHER CITIES IN THE NEAR FUTURE:

DETROIT » ROYAL OAK » MNEW YORK & CHICAGO « WASHINGTON & 5T7. LOUIS « GARDEN CITY « BALTIMORE = INDIANAPOLIS « FT. WAYNE
MINNEAPOLIS & DAYTOM & CINCINNATI & DENVER « MILWAUKEE & PHILADELPHIA % BOSTON =& SALT LAKE CITY « CLEVELARD

CONVAIR-POMONA

Home of the successful Terrier and Tartar Missiles

in SOUTHERN CALIFORNIA

Forward resume at once, so arrangemenis for your
personal interview can be made. Write to

Mr. B. L. Dixon, Engineering Personnel Administrator,
Dept. 12-A

Relocation expenses paid to gqualified applicants.

CONVAIR/POMONA

a Division of

GENERAL DYNAMICS
CORPORATION

POMONA, CALIFORNIA

Engineers discover maximum career stability and unlimited
individual growth here at CONVAIR-POMONA, America's
first fully integrated missile plant, engaged in research, devel-
opment and production of missiles and highly advanced (still
classilied) weapons systems.

The excellent location of this modern air-conditioned plant
offers unsurpassed living conditions. Suburban Pomona is only
thirty minutes from Los Angeles and Hollywood and in close
proximity to many recreational centers; the mountains, desert and
ocean. Convair-Pomona is ideal for personal achievement and
is within America's finest year-round living climate.
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Help us solve
the problems of

ION
PROPULSION
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"W R B E S E SO N B ®m & B EEEE AN BIFELE

Qur Advanced Design Group is
seeking engineers and scientists to
work on low-thrust propulsion sys-
tems that will make possible the
manned exploration of Outer Space.
These are a few of the challenging
pOSItIONS ;

Theoretical Physicist

Experienced in the field of particles
physics, magneto-hydro dynamics,
and plasma physics comparative per-
formance of electrical propulsion sys-
tems, new methods of developing
thrust from electrical propulsion sys-
tems, and direct conversion processes.

Chemical Physicists

To make studies on propellants for
ion propulsion. Experienced in elec-
tronics, atomic physics, and physical
chemistry.

Physicists

Primary activities will be in the
field of ion sources and high vacuum
techniques. Experienced in particle
accelerators, 1on sources, and elec-
Lronics.

Electrical Engineer

Analysis of electrical power gen-
erators, preliminary stages designs of
permanent magnet, AC induction and
electrostatic generitors.

Please write: Mr. H. C. Jamieson,
Engineering Personnel Dept., 6633
Canoga Avenue, Canoga Park, Calif.

ROCKETDYNE IR

A DIVISION OF NORTH AMERICAN AVIATION, INC.
FIRST WITH POWER FOR OUTER SPACE
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LETTERS

Pilot Responsibility

Bov, I'll bet you are braced for the brick-
bats (airline pil-::-t editorial, “Rewards and
Ii.u.-qpn::nﬁﬂ:-rjht!. Feb, 16). But from me vou
get only the 21 [g,un salute.” You took the
w ords nght out of my mouth. I heard more
“amen’s’ from that editorial than [ did in
church this morning,
Experiniestar TesT Proor

Scattle, Wash,

I think R. Hotz has a hell of a nerve
writing an editorial on pilot responsibility
when %‘m in turn is cmnpl:lbr.tr.hr irresponsible
in the language and facts he uses in said
cilitorial, ?n reference to the CAA check
of Northeast Airlines’ pilots, one having
only  the “foggicst notion,”  another ex-
periencing  “extreme  difficulty,” and  the
other nine poor souls being “too dehcient,”
cte., if my memory serves me correctly,
being one of the companv check pilots
who assisted the CAA, not only was Mr.
Hotz not present on these checks but no-
where on the check forms do these phrases
exvist, Consequently, T can’t imagine where
a supposedly responsible  editor  takes it
npml himself to use irresponsible facts and
language in deseribing a professional }'hl 'S
group ability or lack of ability, w5
“fogey,” “shocking” and “dehecient” men
have manv thousands of successtul hours
% pl]ﬂ-h in command.

Now let's face it, a pilot’s ability is a
iclative thing based vpon the man’s jndg
ment w ho is checking him, which in turn
is hased upon a minimuom standard sct by
hoth company and CAA. Now five of the
nine  Northeast pilots, mentioned in the
cchitarial, were satiskactory to the CAA but
were recommended for further training by
company check pilots to increase their pro-
ficiency. We were also informed unofhcially
by the CAA that the Northeast Airlines’

pilot check proved this group to be well
above industry average as far as pilot pro-
ficiency is concerned.

So agmn, in trving to be cute and ghb
in making a point editorially, how ahout
showing more Im;]:lumthlhh and respect

for both facts and las éu.agr_ used.
APT. M. ]. Sugenax

Wortheast Aarlines

[ have just read your very excellent edi-
torial “Rewards and Respnmlhﬂlh [ AW
Feb, 16, p. 21). This is one of the finest
editorials [ have ever read and T should like
to suggest that a copy be put into the hands
of every airling pl?l‘.lt in the country for
bis sober consideration.

Congratulations.

B. ]J. VierLixg
Aircraft Supply Co.
Washington, D. C.

Your editorial “Rewards and Responsi-
hility” (AW Feb. 16, p. 21) about pilot
duties and pay, and Capt. Robson's article
m the same 1ssue (p. 43) about the Electra
crash at LaGuardia, made me refer again
to the Feb. 9 issue. I was looking for
ANSWETS,
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Aviation Week welcomes the opinians
of §ts readers on the issues raised in the
magasine’s editorial colunms. Address
letters to the Editor, Aviation Week,
330 W, 42nd St.. New York 36, N. Y.
Try to keep letters under 500 words and
give a genuine identification. We will
not print anonymous letters, but names
of writers will be withheld on request.

The Feb, 9 Aviarion Week had vour
editorial “The Cost of False Economy” and
Robert Stanfeld’s news store on the same
accident (p. 38). I still have the questions.

You blast the pilots, their attitudes, state
of their proficiency, and their union ap-
proach to their problems. Also, vou broiled
the CAA and FAA for inadequate facilities.
However., von left management and regula-
tions oust of it. Some of the things vou sav
ahout pilots mav he justified, but T don’t
buy all of it.

Pilots arc not apt to perform well on
maneuvers and procedures which they do
not practice. This has nothing to do with
their pav, their union, their native ability,
or their intelligence. Tt does, however.
have something to do with the amount of
training and practice that mav be afforded
them.

It is not mv business to defend airline
pilots, but T believe thev are restricted by
safetv regulations not to practice hooded in-
strument  flight or simulated emcrgency
fight h:thmqur.:'a with passengers aboard. Tt
1 pm'f-lh!e for pilots to make several round
trips on a transcontinental run and scarcely
make a 180 deg. tumn.

This can build flving time. but it can
also lead to false security with regard to
genuine proficiency in all phases of a pilot’s
profession.

So it is important that pilots have frequent
opportunity to practice and be checked on
phases of flving not encountered on routine
Ht'?hh Somctimes T wonder if all airline

ots really have enough opportunity for
this. The records can show many  cases

where pilots have brlliantly responded to
emergencies. Then there are also the CAB
accident reports with their conclusions of
pilot error.

You recommend (Fcb, 16) reading the
CAB report about the Braniff accident at
Aliami, as an example. T had almost written
to Aviamion Weeg, CAB, or somebody
about what I thought to be an unfair slant
and mnuendo in that report.

Investigators had dug into the pilot’s old
flight check records to discover that the pilot
had had a previous dificulty in holding alti-
tude in performing instrument fight turns.
However, that was corrected by rechecks
(practice). Later on the report offered tht
thought that the pilot's ﬁmlpc*r difficulty re
turned causing him to crash while preoccu-
pied with a fire aboard.

Indeed, a reader might wonder if this
20,000 hr. pilot, with an otherwise good
record, should ever have been allowed to
remain in the business because of his difh-
culty with turmns in some old Right check.

My thought about this is that pilots can
get rusty on some things if thev do not have
freauent opportunities to practice the emer-
gencies. OF conrse, the cconomics of oper-

ating large transports without payload su
that pilats can practice could have something
to do with it.

Capt. Robson’s sincere and heartfelt com.
mr.nh on the Electra tragedv undoubtedly
point o canses of the accident as it was al-
lowed to happen. Also, Richard Sweeney's
comment that “most crashes are the result
of many little things reacting comulatively”™
(AW Feb. 16, p. % ) speaks for itself.

However, a few facts from Robert Stan
field’s story scem to stand oot to point ont
why this accident should not have been al-
lowed to happen. 1le mentions that the
captain was a “. . . veteran with about
25,000 hr. of logged pilot time. He had
slightlv more than 40 hr. time on the Elec
tra, including five scheduled New York
Chicago round trips.”

Other organizations have discovered that
a pilot’s first 100 hr. in new type -r:rl[mpmcnt
ar¢ the most critical. This basic tact of a
pilot’s life should not reflect npon his ability.
It should, however, put the niﬁinc, the FAA.
and the pilots on their guard.

My question 15 why did management and
FAA allow a pilot in the carly stages of
1I...=I|':t1' formation in new, fast a:-qmpmenl: to

rate in such a “dangerous hole™ as the
]:nm:l: conrse of LaGuardia ILS with such low
minimums? The pilots getting the hrst 100
hr. could have been restricted. Later on
ather pilots could get their experience flving
with ones that had already acquired it.

Also there is the gquestion in my mind
whether pilots are always to blame hecausc

management cannot afford more extensive
and comprehensive training.

Ferhaps someone should think up a wav

tor the government to subsidize, guarantec,
and directly provide airline pilots with pro-
ficiency practice and checks so that it would
be a Hlmg apart from the necessity to oper-
ate a business at a proft.
Ropert E. Trivers
Washington, D. C.

While I am a rank amateur, I've been
very close to pilots and Aving for many vears,
working with ALPA, with individual pilots,
with the Flight Safetv Foundation, with

some of the members of the CAA including

tower operators in Finland, Australia, New
Lealand, ete., so [ have more than the av-
erage interest and a wee bit more than the
average knowledge of what's going on.

In view of this, I would like to congratu-
late vou on vour excellent editorial in the
Feb. 16 issue of Aviation Week., I know
from personal conversation with pilots that
the good dedicated pilot is just as concerned
about the Emhlun of some pilots with two
jobs. one flving and one commercial, and
pilots with too much time on their hands
are liable to have a too caswal approach, as
vou put it, to the task of operating their air
craft especiallv the new jets.

Is there any possibility of getting reprints
of this ::lel{.nt edhtonal which T would like
to put in the hands of interested parties, nol
people who are “agin” the dedicated pilot,
but people who are concerned. Again con-
gratulations,

Hepie S. Kvax, M.D.
Hammond, Ind.
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LEACH HERITAGE OF THE AlIR=2

Spinning crazily, the S. E. 5a fell from the sky,
fullowed closely by a German Plale. At 5,000 feet,
the Hun lattened out to watch the crash. Instead
the S, E. 5a pulled out in another

(Conmtinned on page 51)
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"--.-:_-;presented tﬂ the ptiot in Servomachamsms

new and advanced take-off monitor. The moni-
tc:r presents take- off data on servo-driven
tapes, freeing the pilot from mental data proc-
essing —yet he makes all the command
decisions throughout the critical take-off roll.

The mgredtehts for safety in jet take-offs...
or farsuecessfui emergency abortmg ...include
tha awspeed at which the aircraft takes off, the
runway iength and runway conditions, as well
_as computer measurement of the prime varia-
_ bles, distance traveled and indicated airspeed.

-S_;_n;e_-mdicated airspeed is measured directly

rather than by inference from ground speed,

_no information as to field altitude, field tem-
perature, wind force or direction is required.

The SMI monitor uses a vertical scale dispiay
- that shows a plan view of the end crf the run-
way, ﬁe contmuously predlcted actual pmnt

g . Pty . < e ) i i s, v " "
B i el St et (R a0 ) PRl e R A iy D P O AT L Do

of take-off, and the point where the aircraft
would stop under maximum braking. The mon-
itor may also be combined with the indicated
airspeed cl:splay to conserve valuable panel
space.

If this newest aa‘van&emem‘_-far air safety is of specific
fm‘eres{_.‘{SM! invites your inquiry for detailed information.
Engineers —join SMI in promoting Flight
Safety. Positions are available for qualified
Engineers and Scientists in the areas of:
Systems Synthesis and Analysis—Project
Management — Qualification and Environ-

mental Test Engineering — High Vacuum
Deposition Techniques.
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12500 Aviation Boulevard, Hawthorne, California
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