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SETTING THE STANDARDS OF PROGRESS

KAYLOCK

All-metal self-locking nuts ®

Kaylock’s revolutionary self-locking prin-
ciple 1n aircraft nuts won the entire in-
dustry’s immediate acceptance. Now the
United States Patent Office also has recog-
nized the merits of this original principle
with the issuance of a patent!

Complete line of Kaylock all-metal self-locking

nuts available in steel and A-286 corrosion-
resistant steel for use to 1200°F.

Kaylock Nuts conform to all Air Force-Navy
standards: AN363, AN364, AN36S, AN3G6H,
and the new low height lightweight National
Aircraft Standards.

K

Tawade Blark
Kaynar Mfg. Co., Inc. » Kaylock Division, Dept. GM+ Box 2001, Terminal Annex * Los Angeles 54, California - ®1958
Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec

FROM THE
SMALLEST:

THE INFLATOPLANE, shown
here in single and two-seater
versions, for downed pilots
who can "open the valve and
fly back,'" or for tactical liaison.
Here is a reliable aircraft
which fits into the baggage
space of virtually any vehicle.

TO THE
LARGEST:

AEW and ASW Airships carry-
ing the largest radar antennas
aloft, equipped with the latest
scientific detectionequipment
and armed with homing-type
weapons. Holders of world's
record for powered flight with-
out refueling, possessing
unique all-weather flight capa-
bilities.
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Why not see if this kind of know-how can
serve you? You are invited to write to —

INFLATABLE AIRCRAFT=ONE OF THE PRIME EAFAHIL{T;E,&F

GoonﬁEAn-%f AIRCRAFT

{
1
i,
I.
[N\
‘
Plants in Akron, Ohio, and Litchfiald Park, Arizona. Rewarding Caraers for Enginears Inflatoplans = T. M. Goodyear Airgraft Gorporatian, Akron 15, Ohio

3



AVIATION CALENDAR B~ BLLLSS. . :
Feb. Z7—Amcrean lustitute of acctial | IN. ANALOG DATA REDUCTION SYSTEMS

a

tel Statler, New York City, E
Feb. 3-4—Industry-Service Svmposium Flight ; . . 15

Control-Panel Integration, Biltmore Ho- Three companion units by Hycon Eastern provide avto o

tel, Davton, Ohio. For details: Mr. |. H, matic indexing and high-speed access to selected data -

(earns, Box 942, Davton. 3 : : : :
]-.-Ef:_t _L;]E_]H;:;. .-'jmuLﬁ?ﬁﬁﬁﬁ-mwu s o - in multi-channel magnetic tape instrumentation systems.

hibit., Reinforced Plastics Div,, Sdociety |

of the Plastics Industryv, Inc., Edgewater | _ ] 7 ﬂ
Beach Hotel, Chicago, 111, | 'ﬁjzﬂ! W
Feb. 10-14=Amecrican Society for Testing | ﬁ s B 7
|
L

; ; . ah 20
Matenials Committee Week, Hotel Stat- e DIGITAL TIMING GEMNERATOR, MODEL 201, gener-

ler, St. Louis, Mo “ n 1 ‘B ates numerically coded timing signals which are

Feb. 17-1958 Conference of Professional recorded on magnetic tape throughout the data
Divisions. American Society of Mecham

et o, g recording periods. providing a precise digital
cal Engineers. Theme: [nternational Geo- 5P P Sl z

winal W T : I i@ i ..‘ index in terms of elapsed time. The Generator
physical Year=Technology at the Thresh- : : oo :
old. Hotel Huntington-Sheraton, Pasa- ﬂl?ﬂ' visually displays the exact time in hours,
dena. Calif. minutes and seconds as illuminated digits.

Feb. 19-"Arc Flving Sauncers Fact or
Fancy?,” Dr. Hugh Winn, Missile and
COrdnance :-'-;1;51,;_-“--_ Denartment, GE,. En-
eineers Club. Philadeinhia, Pa

Mar. 3-6—Third Annual American Socicty of
Mechanmical Enginecrs Gas Turbine Con-
ference and Exposition, Shorcham Hotel,
Washington, D. C.

DIGITAL TIMING GENERATOR, MODEL 2056A, FOR
AIRBORNE APPLICATIONS is a militarized ver-

sion of Model 201. A Remote Control Box
contains Power off-Standby-Operate Switch,
the Digital Clock Set, and the Time Display.
Completely transistorized, Model 206A in-
, i . cludes a binary coded decimal system al-
Mﬂ;ﬁ:;irh;:;::d '_:]1:::1“]1a_-;§:}}wk}_!I:Tllu.d?;;:]: though other timing formats are available to meet customer I'EI:[I.ilir_tlll'ﬂl.'..‘nl:-}.
1|.1'ritu: Commander, Air Force Special Weighing only 15 pounds, Model "TUE-A is stable to 1 part in 100,000 giving an
Weapans Center. Kirtland AFB, N. M., accuracy of = 1 second in | day's ume.
Attn: R. R. Birnkoff. S\WRS.
Mar. 13-14=Insthitute of the Aeronautical

Sciences.  Nationa!  Fhieht  Propulsion 4{!—1 7&‘#& SW

Meeting  (Secret  clearance  required),
Hotel Carter, Cleveland. Ohio MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur-
Mar, 13-14=Fifth Annnal [leat Transfer | ing data reduction periods. On the basis of time indices
Technical Conference, Oklahoma State | recorded on the tape by the Digital Timing Generator,
University, Stillwater (bl this instrument automatically locates and selects for
what, H.'IJ.F_EL":.'T_HH -Eﬂt"”ml |E‘::1.|-“-{ETEIFC controlled playback the tape data included between a
iu:::-]ﬁﬁl:l-]];:,ﬁ;] TI;J}TEEHH]' il e “sequence start time” and a “sequence end time” spe-
m;.r,ﬁ?-in_im..i Aviation Conference, | Cified by panel dial settings, The time index is visually
' | displayed as illuminated digits on a small separate
panel which may be remotely located for convenience.
Model 202 may be modified to search for timing for-
AVIATION WEEE = FEBRUARY 3, 1958 | malts other than those originated by Model 201.
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(Continued on page 6)

Fubllzhed weekly with an additional ssue in December
by Melirnw-Fill Publishing Company. James H. Ale
Graw (1500-1948), Founder, Executlve, Editorial, Adyver-
ilsing and Sobtweripticn offlees: MeGraw-Hill Buoilding, . d
330 West 42nd Street. New York 36. N. Y., Tublicarinn e
Offtees, M0-180 North Rreoasdvay, .'l.!haln:a L, :';li' 1I_~IEI:L1I:11:Er:_ | J;"]—T\
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::ﬂmﬁﬂ E;npp:::lai?n“m:mnh: indicated on subseriptian Pressure ond temperalure daota Digital Timing Generator, h-'_l.udul 2‘]1:‘:.#. generalet Timilng
w-ﬂ.?;}]f coples Ti:r'f' ::||||m._-r|_1-,r-l.i.rli| Irnr:.,.r.:::.g1;ﬁlﬁr-.;“:: of missiles are referenced lo mModel EE_FTF rpn:hrf:ni:es all n5|ﬂu-.|l|._|ru-nul1'::|'||:':t~l|.rsl:.lrﬁlll--w;;rl1I
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igned FC-5 flight control systems sense the effects of K, F. Frinted in I 8. A, @Coorright I8 by MeGrart position signal for each new  tiple test cells and contro ormot for sy . g
LMEE_&ESIEHE e ity ?5' i T-lfalqlcllm:ll-. 1'1":,'|-;{'r:|:‘rn-.l.“ﬂ1?'l I;-".-u. York. "™ ﬂ|1-|-.1-_i'||.~,.r|‘|{n~. eam - angle of attack, rooms simullaneously. ground station recordings.
outside forces ..correct for them with effortless, better-than- Noed gt AVIATION, NEER e AVIATION. A ViR _ e L
human speed. Assured of stability, relieved of basic control an r:r;'r;f:-;im'm':c'r: Al .uué-z'ﬁhl;;r IOURNAL. All ricis Write for Technical Bulletin
' | i i ' ' i thiss NAMEs Are reserve L1 (5 ¢ . b~
problems, the pilot is free to make his own essential contribution o the N E STERN 'NC
to mission effectiveness. » » LMEE’s versatile FC-5 flight con- ﬂvgmﬁ s Our Most Imporfant Froduct “Subseription: Address cqrrespandence nnd ehangr o1 | H A 7 a
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~ the aircraft and missile Indl.l.ﬂry with the following:

HERE IS THE REMARKABLE
ROTARY ACTUATOR

DESIGNED BY:‘ E”[ﬂ

AERD PRODULTS, INL.

opening up new horizons in the field of
aircraft and guided missiles for the
world today...for the universe tomorrow

PERFORMANCE!

New CLEMCO
developments in seals
have now, for the first time,
overcome the leakage, friction, and
lost motion barriers.

For the first time
, CLEMCO has
developed stress and

: deflection analyses
/ which result in
rotary actuators of

minimum weight,

with complete assurance of structural integrity.

NOW, THE THEORETICAL ADVANTAGES OF ROTARY ACTUATORS
BECOME A REALITY!

Here's the proof! Internal leakage of less than .05 G.P.M. at 3.000
P.S.I. with static friction of less than 12 inch-pounds is an accom-
plished fact in actuators having internal seals of a total length exceed.-
ing 20 inches. A lower value of internal leakage is practical at the
expense of increased static friction.

NOW, CLEMCO ANNOUNCES NEW
FEATURES WHICH COMPLETELY
REVOLUTIONIZE ROTARY ACTUATOR

REMEMEER, CLEMCO HYDRAULIC ACTUATORS ARE
CUSTOM DESIGNED

for all modern aircraft and missile applications and can be furnished
in an almost unlimited variety of envelope sizes, torque ratings, and
dynamic spring constants.

{.'.I.EMEE! Alllﬂ PRODUCTS, INC. are ﬁlrﬂllhlllﬂ the Inlllifi_l'i #f

g.nmli' ACTUATORS " PROPRIETARY DESIGNS OF
POWER STEERING UNITS HYDRAULIC Ab I‘*HEIIH&HE -
FLUTTER DAMPERS ~ UNITS FOR N :

[MISSILE FINS AND SPARS ~ COMMER

Write for complete Clemco folder to

LLEMLO

AERO PRODULTS, INL.

210 E. Manville 5t., Compton, California

Il

AVIATION CALENDAR

(Continued from page 3)

vinerican - Rocket  Society-American  So-
cicty of Mechanical Engincers, Statler-
Hilton Hotel, Dallas, Iu.

Mar. 17-21-1958 Nuclear Congress, 25 W,
45 St., New York City,

Mar., 17-21=14th Annual Conference. Mo
Honal Assn. of Corrosion Engineers, Civic
\uditorinm, San Francisco, Calif.

Mar. 17-27<International Aeronauntical Fed-
cration. 31st General Conference, Lo
Angeles, Cahf, For details write: Inte:
national Acronautical Federation, 6, ©
Galilee, Paris 10¢, France,

Mar. 18-19—Conference on extremely high
temperatures (over 30,000K), sponsored
by USAF Cambridge Rescarch Center,
L. G. Hanscom Field, Bedford, Mass,

Mar. 18-19—First Inter-Service and Industn,
Svmposium on Guided  Missiles Traiming
Eguipment (limited to those with Secrct
clearance), Naval Ordnance Laboratory,
White Oaks, Silver Springs, Md. For
details write Mr. J. G. Vaeth, Head of
New Weapons & Svstems Division, U, 5.
Naval Training Device Center, Pore
Washington, N, Y.

Mar, 24-27=Institute of Radio Engimecrs
Watiomal  Convention,  WaldorkAstona
Hotel and New York Coliseum, New
York City,

Mar. 24-29=Fourth International  Instru-
ment Show, Caxton 1all, London.,

Mar. 30-Apr. 1-RIFC-RNAS Reunion
(World War 1), Toronto, Canada. Con-
tact: C. B. Stenming, Chairman, 149
South Drive, Toronto 5,

Mar. 31-April 4=Amencan  Management
Assn., Management Methods for Frofes
sional  People  Seminar, Sheraton-Astor
Hotel, New York City,

Apr. 8-10=Eighth International Syvmposia,
Flectronic Waveguides, Engineering 50
cicties Bldg., 29 W. 39 St,, New York
City.,

Apr. 10-11—=Aeronautical Traming Society
Annual  Mecting,  Mayflower  Hotel,
Washington, D. C.

Apr. 10-12=Southwestern Institute of Radio
Engineers Conference and  Electronic
Show, St. Anthony IHotel and Municipal
Auditorinm, San Antomo, Tex,

Apr. 16-19=14th Apnunal Natiomal Forum,
\merican  Helicopter Society, Sherton-
Park Hotel, Washington, D, C,

Apr. 17-18=Institute of Environmental En-
eineers, Second Annual Technical Meet-
mg, New Yorker Hotel, New York City.

Apr. 22-24-=1958 Electromic Components
Conference, Ambassador Hotel, Los An-
geles, Calif.

Apr. 2830=Sccond Annual  Astronautics
Conference, sponsored by Air Force Ofhee
of Scientific Rescarch and Institute of
Aeronautical  Sciences, Shirley  Savoy
Hotel, Denver, Colo.

May 4-7—Fourth National Flight Test In-
strumentation Symposium, Park Sheraton
Hotel, New York City.

May 12-14—National Conference on Aero-
nautical Electronics, sponsored by Insti-
tute of Radw Engineers, Biltmore Hotel,
Diayvton, Ohio,

May 14-16—Spring Meeting, Society for Ex-
perimental Stress Analysis, Hotel Manger,
Cleveland, Ohio,

AVIATION WEEK, February 3, 1958

ROTARY ACTUATORS

oy HOUDAILLE

FOR MISSILE AND AIRFRAME APPLICATIONS
— wherever rotary motion is required

« s s SAVE WE-"GHT
. « s save SPACE
. s save DESIGN TIME

Lightweight rotary actuators by Houdaille will fit
envelopes too small for conventional linear types

. for hinge-line mounting with direct rotary
torque output, without mechanical conversion. They
eliminate undesirable backlash and provide t
most simplified actuating system. -

OUTSTANDING FEATURES OF #" ¥

s

HOUDAILLE ROTARY ACTUA]

TYPICAL DESIGN FEATURES :
COMPOSITE VIEW %m'
W I i
o cHAmMBARS % »

TYFICAL lHi‘lﬂHM LEAKAGE
AMND TORQUE vi. PRESSURE CuRVE

Al — D nle AT POG F
AL MENT — & F m 1 BAED
sEEAx-OUT TOROUE — 15 = LBE
URET DT WT — 133 L

g
Y%

am aﬁl

& 08 AL dis
AVTLAGE INTERMAL LEAKAGE — G P M

oo 8000 e ) a00 13000
TOROUE — SHCH 8%

oudaille
ndustries inc.

AILS OF TYPICAL ASSEMBLIES, WRITE DEPT. AW

BUFFALO HYDRAULICS DIV. - 937 £ Delayan Ay= Buffalo 11 N.Y.



now, with basic modules buald. ..

DIGITAL VOLTMETERS

ora COMPLETE DIGITAL, MISSILE

ELECTRICAL CHECKOUT SYSTEM

for measuring DC to 0.01%, AC to 0.1%, Ohms to
0.01% , DC ratios to 0.01% and AC ratios to 0.02%

Standard, off-the-shelf modules never become obsolete—provide
maximum versatility. As needs change, simply regroup old mod-
ules or add new ones. Your system is always current at minimum
cost and engineering. Internal construction is also modularized
for ease of maintenance.

Fully transistorized circuits result in increased reliability, reduced
power consumption, low heat dissipation, miniaturized packages,
and eliminate radio noise and line transients.

Important new specifications— Wider, dynamic ranges cover all
voltages from ‘100 microvelts to 1,000 volts: resistance from 10
milliochms to 10 megohms. Input power frequencies from 50 to 400
cycles. New balance logic speeds down ranging. Automatic AC
ranging from 30 to 10,000 cycles. Use of transistors increases
switch life by a factor of three.

Wide selection of input and output modules for operating printers,
IBM punches, ete,, can be accommodated without modifications.
All contacts are accessible at rear panels with connectors. With
plug-in modules, digitized data is provided in printed form,
punched cards or tape without modification to basic measuring
instruments.

This Short Form Catalog
gives complete specificationy
on both basic and auxiliary
nodules. Send for it .. . todayy

LECTRO
NSTRUMENTS

NG
3794 Rosecrans Street

San Diego, California

CLEVELAND
PNEUMATIC INDUSTRIES, INC.

announces expansion and consolidation
of sales and application engineering services
effective February 1, 1958

AEROL
ASSOCIATES

A DIVISION OF CLEVELAND PNEUMATIC INDUSTRIES. INC.

will provide nationwide representation for
all customer services relating to design, development or
manufacture of the products of the following divisions:

The Cleveland Pneumatic Tool Company
National Water Lift Company
Special Products Division

The expanded application engineering staff of
AFEROL ASSOCIATES offers proven know-how and
a carefully integrated service to meet the accelerating
needs of defense and industry production.

Flight Control Systems & Components * Aircraft Landing Gear
Missile & Rocket Launchers * Ground Transport &
Lift Equipment * Test Stands * On-Site Services

Hydraulic, Pneumatic & Electro-Mechanical Devices

."""'-"—":'"—,.;"_"

AEROL ASSOCIATES

Atlamta » Beston » Cincinnati + Cleveland * Fort Worth + Kalamazoo * Los Angeles *»+ New York
Seattle » San Diego » Washington, D. C.



Compact Hoffman airborne TACAN® units assure all-weather

safety, provide continuous course data every second in
flight, automatically compute distance and direction to ground
or shipboard stations. Another outstanding example of . . .
- CORPORATI O N
hﬁ"h
: : . .
T '_' & b : Where exciling new things are happening in

LI R 1 f o

b

and make cylindrical
paris better... faster
PP . | | |0wel‘ cost

Buy USS Shelby Seamless Mechanical Tubing and you've
bought a built-in boring job. You can eliminate or reduce
plenty of expensive time and labor operations necessary with
solid bar stock or forgings.

For the manufacture of hollow cylindrical parts, vou won’t
find a more practical, economical material than Shelby
Seamless Mechanical Tubing. By using it in preference to
bar stock, yvou are able to produce a better, more uniform
precision product in less time, at lower cost. Man and
machine hours are reduced, rejects are fewer, and over-all
parts production is speeded up. What's more, even though =
you turn out parts by the millions, the last part will be as “WALLS WITHOUT WELDS,”

i - L iy o AP o the vivid story of the manufacture of _
metallurgically sound and dimensionally accurate as the Mational Seamless Pipe and Tubes, s TACAN is the most advanced aircraft navigation system yet

first part produced. available free of charge for showing to == (B developed...and Hoffman makes the complete airborne portion of
_ _ ] J industrial groups, clubs, school groups, = | Ry " \ [
USS Shelby Seamless Mechanical Tubing, a product of etc. This educational sound film in brilliant | i the TAGAN-YORTAG systems, Holfman has also produced the

. - . : : technicol tai f th a- e | ighly effici .103 Beacon Simulator testi
National Tube, is available in a complete range of diameters, atit tka) Tl S e i | B o highly Eff"*.'eh”t : LIT ;E’ir JEF,'EHF?,? ;lrr'm.ftm 8 e e
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*TACTICAL AIR NAVIGATION

(Tubing Specialties) TACAN-VORTAC
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS s UNITED STATES STEEL EXPORT COMPANY, NEW YORK e Beacon Simulator

SHELBY SEAMLESS MECHANICAL TUBING

A NATIONAL TUBE DIVISION PRODUCT

HOFFMAN LABORATORIES DIVISION /3740 South Grand Avenue, Los Angeles 7, California

Research, Development & Production - Weapons Systems - Radar
Communications - Electronic Counter Measures - Navigation - Missile Support Equipment
Semiconductar Apphicatians - Electro-Mechamical Equipment

TACAN-VORTAC
Cockpit contiral paneal

significant new developmenis at Hollman have crealed important positiogns far scienbists and engineaers of high calibre. Please address inquiries to Chief Enginear.
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PLANE FAX

by STANDARD OIL COMPANY OF

When a movie script calls for pilots and planes to re-
enact daredevil flying of the early 1930°s, the producers
often call on Joe Pfeifer. Hazardous llying of outdated
aireralt is bread-and-butter work for him, Operating out
of the Santa Susana Airport. in California. he and his
Heet of 1930 vintage airplanes have appeared in many
motion pictures based on early-time Hying adventures.

“Hollywood makes two strong demands when shooting
a flight scene,” reports Mr. Pfeifer. “One is full power
for realism and the other is minimum maintenance prob-
lems to eliminate production holdups. I get hoth with

CALIFORNIA

Realism in the movies with daredevil flying

Standard aviation produets. Chevron Aviation Gasoline
burns elean. never fouls the plugs and gives me the extra
power I need for movie stunt fving.

“RPM Awviation Oil Keeps the aireraft in top condition
and holds engine wear to a minimum. Rings and valves
stay clean as new. I've had no engine trouble usineg RPM
...and in my kind of flying that’s saving a lot.”

Mr. Pfeifer's fleet of 27-vear old planes. the largest such
group of aircraft still Hying. includes a restored and
modified Pfeifer fleet biplane, Phillips Skylark. Davis
DWL and a Fairchild 22,

of the overcast.

TIP OF THE MONTH

Avoid fiving immediately
below or above a cloud
formation. Neither is a zood
place to be should another
airplane suddenly pop out

We take better care of vour plan~

Eﬂ»ﬁﬂ#

AVIATION
GASOLINE

T-WISIREM, " 1"CHEVRDN," “TFLANE FAK," REG. U. 5. PAT. OFF.

Missile Transponder §T

Ground Station

PARAMI

Miss Distance Indicator
Field Tested™

Proven

Target Transponder

Now in Production

Procurable
by Catalog Number

PARAMI

employs two airborne transponders
and a single rack ground station,
operates in any weather, at any

location, or time. Production

equipment for towed targets and
drones available on assigned

frequencies.

Receiving Antenna
(Tripod Height 4°)

This precise electronic MD/ features:

A real time printed record in tens of feet.

(68" High) . |
2. 195 data points per second (up to 390 available on order).
3. Intercept recorded 1o 100 miles line of sight.
4. Closing velocities to mach ren.
5. Mobile versions for uninstrumenied ranges.
6. M DI ranges suitable to effective pattern of anv warhead.
Distance
from Target Accuracy = —
0-200° -+ 10’
MISSILE ; BT
THAHEFDEEDEE 19200 =10 PAH sn"
| 0-3000° == 10’ , _ E E IL-_D
PROXIMITY [\ o0 . M
SCORERS iR T
(Adjustable) {. 0-400 =10 THE RALPH M. PARSONS COMPANY 3l il
TARGET [ 0-100 milerange == 2% VI
LOCATOR 4 Azimuth + 5% ELECTRONICS DIVISION
ACCESSORY | To 70,000" altitude =+ 2% RARACH
157" SO. DE LACEY AVENUE, PASADENA, CALIFORNIA e i

* Test Resulis Available on Request

FEMILS



Performance features
of TORRINGTON
CAM FOLLOWERS

Heavy sectioned outer
race to absorb high roll-
ing and shock loads.

Integral stud for can-

I‘ tilever mounting, case-
h‘i% hardened, with tough
Vel core for high strength

to withstand shock
loads.,

Built to “FOLLOW THROUGH”
under high shock loads

Every feature of the Torrington Cam Follower is designed to insure
efficient performance and long service life under heavy rolling and
shock loads in cam or track follower service.

Precision made throughout, Torrington Cam Followers are avail-
able in sizes from 2" to 244" OD. Special surface finishes such as
chrome and cadmium plate or oxide black can be provided.

Our engineering staff will be glad to work with you in applying
these reliable units to your cam-controlled or track-type equipment.
You can depend on Torrington Cam Followers to “follow through”
on the job because every element is designed for ultimate capacity.
The Torrington Company, Torrington, Conn.—and South Bend
21, Ind.

Easily relubricatad at

either end or through
cross hole in stud. Ends
accommodate standard
drive grease fittings or

plug seals.

" Fullcomplementof
Cf K.f small nzlamntlzr l_'nl:lera
o .ﬁ‘{ for maximum radial ca-

;,. pacity and efficlient

L0ap ot anti-friction performs-
ance.

Races precision ground
for even load distribu-
tion and wuniform low
end play.

TORRINGTON BEARINGS

District Offices and Distributors in Principal Cities of United States and Canada

NEEDLE - SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER » BALL « NEEDLE ROLLERS « THRUST

14
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Temperatures go sky-high, too

4
L
[ 5]

When precisely controlling the flow of fuel to the jet engine, a
valve must operate smoothly in ambient temperatures see-sawing
from sub-zero to torrid. Solving such problems in the age of jets
makes Ex-Cell-O ideally suited for the solution of new problems.
Ex-Cell-O builds high-temperature valves. .. along with blades,

rotors, fuel nozzles, actuators, fuel controls, parts and assemblies.

EX-CFELL-8 FOR PRECISION
[X’ ﬂill 3 ” Ainenaft Division

CORPORATION
DETROIT 32, MICHIGAN

MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0O.



Precision forgings with 20-micro finish
available for missiles from
the Jet Division

Many parts for missile
controls, power plants, and structures
require the high strength of a forging. Yet com-
plex contours and super-tough alloy structure may make

finish-machining slow, costly, and sometimes almost impossible,

This is the place for precision forgings made by the Jet Division. Unusual
techniques and precise dies permit production of forged parts with such accurate dimen-
sions and contours that “finish machining™ generally means merely a simple polishing operation.

Surfaces with 20-micro finish are being produced regularly at the Jet Division,

Alloys now being forged at the Jet Division include stainless and high-alloy

steels, Stellite and superalloys, as well as titanium and zirconium.

Our forging engineers will call at your convenience
to discuss precision forging applications with

your engineers and production men.

Battery of forging presses up to 4000-ton capacity produces
precision parts from unusual metals at the Jet Division.

Our experience includes the precision-forging of thousands
of jet engine components, with tolerances as close as = 0.003".

JET DIVISION

7
Thompson Products, /nc.

CLEVELAND 17, OHIO

Write on your company letterhead
for Booklet AW-258, which
describes the facilities and copabilities
of the Jet Division,
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DOW MAGNESIUM
TOOLING PLATE

saves a dime, a quarter,
or even 50¢ out of every
tooling dollar!

A

Costs up to 35% less to buy than
other lightweight tooling metals

Here's why Dow magnesium tooling plate costs less to buv.
The fundamental characteristics of magnesium permit roll-
ing and oven thermal flattening to a degree of flatness and
surface smoothness satisfactory for virtually all tooling uses.
This Hatness is not abtainable in other lightweight tooling
materials without costly machining of the surface.

You save on fabrication costs, too. Magnesium's unsurpassed

AVAILABLE FROM STOCK AT:

Copper and Brass Sales, Inc., Detroit, Michigan
A. R. Purdy Co., Inc., Lyndhurst, New Jersey
Fullerton Steel and Wire Co., Chicogo, lllinois

YOU CAN DEPEND ON

20

machinability saves time, effort and wear. Magnesium’s light-
ness makes tools easier to handle during fabrication and use.
HEI]IL‘ITIbf.‘l'—lﬂﬂ::__‘:ﬂ{fﬁillﬂl COSTS LESS TO BUY, COSTS LESS TO
FABRICATE, COSTS LESS TO USE!

Ask your Dow magnesium supplier for the complete storv.
Contact him today or write THE DOW CHEMICAL COMPANY,
Midland, Michigan, Dept. MA 1427K.

Hubbell Metals Inc., St. Louis, Missouri
Reliance Mognesium Company, Los Angeles, Caolifornia
Vinson 5teel and Aluminum Company, Dallas, Texaos

EDITORIAL

NACA, The Logical Space Agency

Too often in recent history, the solution to acute national
problems has been sought in the creation of complex new
organizations that add to the federal pavroll and bureancracy
but do little about the problems they were created to solve.
Often, an economical and effective solution lies close at
hand, but 15 so sinple the top-level othoals hesitate to cven
consider 1t. The current debate over how many and what
kinds of organizations the federal sovernment needs to
orgamize and guide research and L:-..pfr.}rl’rlun of space appears
to be a case in point.

There 15 no lack of complex plans to tackle our space age
prablems. In the midst of thas furor it 1s hnally becoming
¢lear that there 15 1 existence an extremely Lntn]:c*h:!l'lt
organization capable of spearheading this work—the National
Advisory Committee for Acronauhics established by the
President in 1915 with the directive to “supervise and
direct the scientific study of the problems of flight with a
view toward their practical solution,”

Credit for first calling attention to this simple but effective
solution, we believe, belongs to Gen. Omal Cook, president
of the Aircraft Industries Assn,, who told the Institute of
Acromautical Sciences in Washington on Jan, 14:

“One of the things that has most puzzled me dunng this
furor and clamor for government reorganization so that we
can catch up with the Russians has been the fact that NACA
has apparently been largely overlooked. Yet here is a gov-
crnment agency TLpan:uu_., dircetly to the President which
has as its basic charter ‘the scientific study of the problems
of ﬂlgl]’r with a view toward their practical solution.”

“IFor more than 40 vears NACA has dedicated itself to
this task with outstanding success. The NACA has some
of the finest acronautical laboratories in the world—its facili-
tics alone being worth more than 5300 million, and an
operating staff of some 7.600 people of whom more than
2,000 have professional degrees.

“For more than 10 vears it has been conducting research
and studies in scientific ficlds leading to man’s conquest
of space. In fact carly m 1952, I]Hili]”lh before the first
umnnLd flight at Mach 2, NACA studies were launched
into the problem of manned fight bevond the atmosphere
and their solution. By 19354, NACA research teams were
able to propose construction of a rescarch vehicle for this
purpose and in December, 1955, in cooperabion with the
Navv and A Force, a contract for this craft (North Amen-
can X-15) was let. This vehicle is expected to be test flown
within the next 12 months or so.

“NACA also pioncered in rescarch that will pav off
manned boost-glide rockets flving at fantastic speeds and
with a new Lml-:l;pt that will enable our ballishic missiles to
withstand sun-hot temperatures during re-entrv into the
.I|'I:1|:1'-1|:|'!|L]'¢.

‘At the same time these projects were under way, the
NACA has been investigating almost every clement in the
propulsion spectrum. Ii{*hnlifh is being conducted in pro-
t.‘rul*-.lull by 10N ]q_l'a iJf!HTHH i:,h ]}]ghlll.] Ftt*- by nuclear
rockets and by solar power. Much more than mere theory
is involved—practical experimentation is heing conducted
and detatled performance paramcters are hunﬂ' developed.
All of this research is directed toward one goal—flight,
manned and unmanned, at incredible speeds through and
bevond the Earth's atmosphere. All of this vital basic re-
search information is being funneled to the military services
and the aviation industry to assist them in development of
vehicles to translate this research into reality.

AVIATION WEEK, February 3, 1958

“1f, as so many ]wuplu are advocating, we need a govern-
mental agency to take the ru]:u}m]hlllh for accelerating our
efforts in space travel, | suggest we look to an existing or-
ganization such as the NACA to prov ide this direction.”

We heartilv endorse Gen. Cook's suggestion and strongly
urge members of Congress concerned with this problem,
Defense  Secretary Ml drov and the public—which will
eventually have to pay the bills—to carcfully consider this
relatively simple but effective solution of a most acute
national problem.

There are several additional considerations, in addition
to those cited by Gen. Cook, that make the NACA role as
the spearhead of our national space rescarch and develop-
ment effort extremely attractive,

First, it has, throngh 40 vears of experience, established
an extremely effective working relationship with all of the
other basic organizations concerned with this problem—the
military services, the scientific fraternity and the industrial
complexes. Through its main and subcommittee structure.
it provides adequate voice for all of these clements in deter-
mining a national policy.

Second, the caliber of its leadership evokes universal re-
spect from the other agencies through which it works. There
15 no better man in the nation today than James IHarold
Doolittle, NACA chairman, to serve as a link between the
mulitary, scientific and industrial commumnitics because he
has had outstandingly successful carcers in all three areas
The scientthe leadership of Dr. Hugh L. Drvden, director
of WACA, 15 based on a Lmn!mmhnn of solid scientific
achievement and quuiet but effective admunistrative ability,
all too rare in scientihie circles.

Third, NACA has proven its ability in the past to contrib-
ute significantly to urgent national technical problems. II.‘
tltwh}]:{:cl the laminar flow wing in time to permit the P-3
Mustang to escort heavy bombers to anv German target ,nr
the ernitical phase of World War 11, Its high speed research
aircraft program was an outstanding post-war example of
jomt work with the military and mtluatn to produce maxi-
mum progress in minimum time and launch our military
aircraft into the supersonic age a signihcant jump ahead of
all competitors. Its work ballistic missiles has also solved
kev bottlenecks in time to be useful in operational weapons.

Fourth, NACA has shown extraordinary ingenuitv in
devising new research tools required for ’r-Lf_L]mg the un-
known. The transonic wind tunnel, rocket powered models,
gas dvnamics facilities and multi-stage research rockets are
a few examples of this ability which is absolutely essential in
probing new fronticrs fruitfully,

It is a major technical fallacy to consider acronautics as 3
ficld that extends to the limits of the Earth's atmosphere
and astronautics as something that begins where the atmos-
phere ends, Both are lllh_grll parts of the same overall
scientific problem.  Any successtul efforts in making the
useful plunge into outer space must be based on the founda-
tion of knowledge alreadv accumulated on flight through
the atmosphere from sea level to its outer frm”u Am
space vehicle must also successtullv pass through the enve
!upL of atmosphere both on its outward and return journeys.

There 15 a strong case to be made for charging NACA
with the job of ‘:]JL.I:T!]L:.EE'::IE]“ our national advance into space
with a munimum of time and new monev required to achieve
the strong possibility of maximum progress. If NACA
gets the job, our jump into space will be catapulted from
a solid launching pad. —Robert Hotz
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A Among new, fast military aircraft being equipped with
the ASN-7 Automatic Navigation Computer, are the Mc-
Donnell Voodoo RF-101 photo-reconnaissance plane,
shown above, and the F-101B all-weather interceptor.
Prior to setting a new world's closed-course speed
record of over 1200 mph, the Voodoo had set new
transcontinental speed records. Speed and range of the
Voodoo give full scope to the ASN-7's usefulness.
Flight-indicator dial and contral panel (right) give
pilots an indication of where they are, their ground
track, and the course and distance to their destination
and to alternate destinations,

G-E 9-Star Tubes give added dependability to
Ford Instrument ASN-7 Automatic Navigation Computers!

General Electric 5-Star high-reliability tubes—Types
5002, 6111, and 6112—help make the new ASN-7
course and distance computer a more accurate con-
tinuous-data navigation system.

The ASN-7 was designed and built by the Ford
Instrument Company division of Sperry Rand
Corporation, under the direction of Wright Air
Development Center. Simplicity of operation, plus
a continuous feed-in of wind and magnetic variation,
enable the system to serve as a dependable navi-

EASTERN REGION
200 Maoin Avenue, Clifton, Mew Jersey
Phones: (Clifton) GRegory 3-6387
(M.Y.C.] Wlsconsin 7-406&5, &, 7, 8

CENTRAL REGION
3800 Marth Milwaukee Avenue

Chicago 41, lllinois
Phone: SPring 7-14600

gator, from take-off through mission to final landing.

Three computers, two amplifiers, a dial indicator,
and a control console make up the complete
ASN-7. Tubes must perform to highest standards.
“We found that General Electric tubes met our
requirements for reliability, ruggedness, and sta-
bility,” afirm Ford Instrument engineers.

The same 5-S5tar Tube qualities are available to
your circuit designers. Write or phone the nearest
office of the G-E Receiving Tube Department below!

WESTERN REGION

11840 West Olympic Boulevard
Los Angeles 64, California
Phones: GRanite 9-77565; BRadshow 2-B5646

Frogress [s Ovr Most Important Product

GENERAL ELECTRIC

12+81-231

WHO'S WHERE

In the Front Office

The following officers of the new com-
pany, Astrodyne, Inc. (onder joint owner-
ship of North American Aviation, Inc., and
Plullips  Petrolenmm Co.) have been an
nounced: J. L. Atwood, president; R, 'W.
Thomas, vice president; R. A, Lambeth,
treasurer; Paul J. Parker, secretary. Mr,
Atwood 15 president of North American,
and Mr. Thomas is Phillips' vice president
for rescarch and development. Eight offi-
cials of the two companies were elected
dircctors; from North American:  Messrs,
Atwood, Lambeth, J. S. Smithson and
S. K. Hoffman; from Phillips: Paul Enda-
cott, Stanley Learned, W, W, Keeler and
Mr. Thomas,

Donald H. Putnam, president, G, A
CGiannimi & Co., Inec., Pasadena, Calif.

Dr. Franklin E. Lowance, vice presi-
dent-engineering, Crosley Division, Aveo
Manufacturing Corp., Cincinnati, Ohio, Dr.
Lowance succeeds Clarence G. Felix, now
vice president-marketing.

Dr. Theodore K. Stecle, vice president-
research and engineering, Bulova Research
and Development Laboratories, Inc., Wood-
side, N. Y,

Irwin A. Binder, vice president-manufac-
tnrin?. The Ramo-Wooldridge Corp., Los
Angeles, Calif,

Richard N. Golbach, vice president-mar-
keting.  Semiconductor Division, Hoffman
Electronics Corp., Evanston, [l

Grove Webster, vice president and gen-
cral manager, Purdue Aeronaotics Corp.,
Lafavette, Ind.

Dr. Richard H. Jordan, Assistant Tech-
mieal Director in charge of Operations An-
alysis, Airways Modernization Board, Wash.
ington, I, C.

Honors and Elections

Dr. Kurt H. Hohenemser, chicf aero
mechanical engimeer, Helicopter Division,
MeDonnell Aircraft Corp., was selected as
the frst recipient of the annual Grover E.
Bell Award for outstanding work in the held
of helicopter development.

Changes

Dr. Albert C. Hall, director of research,
The Martin Co,, Baltimore, Md. Dr, Hall's
headguarters will be at the Denver Divi
sion; he will direct the technical activitics
on the Titan project.

Neil E. Firestone, general manager, Pro-
duction Engine Department, Amrcraft Gas
Turbine Division, General® Electric Co.,
Cincinmati, Ohio,

Hilliard W. Paige, manager-nose cone
section, Nssile and Ordnance Svstems De-
partment, General Electric Co., Philadel-
phia, Pa.

F. A. Ford, Jr., supervisor-preliminary de-
sign, and W. K. Brehm, supervisor-opera-
tions analvsis, Convair-Astronautics, division
of General Dynamics Corp,, San Dicgo,
Calif. Also: Dr. C. M. Whitlock, assistant
to the chief phvsician for Astronautics, in
the feld of space medicine research,

(Continued on p. 107)
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INDUSTRY OBSERVER

» Recent rapid progress in solid propellants development probably means
limited production orders for the liquid-propellant Thor and Jupiter inter-
mediate range ballistic missiles. Navy recently gave Air Force an extensive
presentation of Prﬂfrl‘ﬂﬁ with its solid-propellant Polaris IRBM. Under pres-
ent Department of Defense planning, both the Thor and Jupiter will be
produced for Air Foree on a single-shift basis,

» Navy believes recent breakthrough in Polaris fleet ballistic missile program
will. bring the 1,500-mile missile into the inventory even before its new
1960 target date. Original target date was 1963. If Polaris is readv before
the new target date, initial quantities probably will go aboard surface ships
since the first of its submarines isn’t scheduled for completion until 1960,
In the push to accelerate Polaris, Aerojet-General's Solid Rocket Plant, which
is developing the solid propellant propulsion system, has expanded from a
nucleus of five in 1956 to a present working force of over 700,

> Air Force estimates average direct cost of an Atlas-type intercontinental
ballistic base in the continental U.S. will be approximately $290 million.
Total excludes costs of missile warheads, land aequisition and training. With
the same items excluded, USAF says direct cost of the first operational
]-I'I?ﬁ['['l‘l{‘ﬂllill't range ballistic missile squadron should run approximately $41
million.

» Douglas Genie MB-1 air-to-air rocket with a nuclear warhead was being
delivered to operational units of the Air Defense Command several months
before its first firing as an integral unit at AEC's Nevada test site last July.
First Genies were placed into Defense Command’s weapons inventory in

January, 1957,

» Bell Rascal air-to-ground missile is scheduled to become fully operational
with the Strategic Air Command in April.

P Fiat G, 91T bwo-seater transonic trainer developed from the NATO light
tactical strike fighter, probably will get approval for production from the
Italian government. Negotiations are under way to build an initial quantity
of 20 aircraft. '

P First West Coast SAGE facility, including both direction and combat

centers, is scheduled for completion before June 1. Facility is located at
McChord AFB, Wash.

» Sikorsky Division of United Aircraft, which has remained outside the light
helicopter business field during the last few years, may get back in again with
its 8-51. The division may take back a minimum of 30 from their present
owners, modernize them and offer them for resale. Changes being contem-
F]il;.t*ﬂd include an improved rotor system or a Westlind Widgeon type
cabin.

* Thirtv-two Avro CI-105 Arrow interceptors will be built under present
Roval Canadian Air orce plans. The Canadian program, similar to USAF's
Cook-Craigic plan, calls for a large initial order of aircraft to accelerate the
test program, Aarcraft will be built on production tooling so that needed
changes can be made quickly and operational aircraft produced in a mini-
mum amount of time,

» Air-sea rescue version of Piaggio 155 flving boat has been ordered as a pro-
totvpe by the Italian government. The twin-engine aircraft features a high
length beam ratio, will be powered by Pratt & Whitney R2800 piston
Engines.

> Armyv is secking to determine kill potential of its Nike Zeus anti-missile
missile through scale model tests at Bell Telephone Laboratories, Whip-
panv, N. |]. Spokesmen say that in tests thus far “we have gotten average
miss distances well within the accuracies required.” Work on full-scale
mockups of the Zeus is under way at Douglas Aircraft’s Santa Monica,
Calif,, plant.

23



Ski-Jump with Jet Assist

A new version of the Fairchild C-123 is now flying with the USAF.
Its wheel-ski combination gear enables it to operate from ice or snow-
covered fields as effectively as from unprepared dirt strips.

Takeoff performance shoots up with the addition of a Fairchild J44 jet
engine at each wing tip. Substantial increases in payload have become
possible —takeoff and landing weights over 60,000 Ibs. have been achieved
and will become routine.

The ski-and-jet C-123 is typical of the versatile development and the
potential Fairchild builds into its aircraft,

2
FAIRCHILD

RIRCRAFT DIVISION +« HAGERSTOWN 10, MARYLAND

A DIVISION OF FAIRCHILD ERGINE AND AIRPFLARE CORFPORATION

+« . WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS)

IRBM for Army?

Watch for Armv to move quictly back into the inter-
mediate range balhistic mussile feld.  Former Defense
Secretary Charles E. Wilson's order putting a 200-mile-
range limit on Army missiles already has been relaxed
to make way for the Pershing, a solid-propellant version
of the Redstone, which probably will have a range of
approximately 500 mi. The new order, signed by
Wilson's successor, Neil McElroy, gives the Army leeway
to further extend the range through advances i the
state of the art so long as the service feels the range falls
within its tactical requirements. Army Secretary Wilber
Brucker considers 1,500 mi. well within tactical re-
qquircments.

Bilateral Limbo

Negotiations between the State Department and for-
cign governments on civil air transport agreements are
limbo. Pending are talks with France, Belgium and the
Scandinavian countries with no specific date set for re-
sumption. Although Russia and the U.S. have agreed
“in principle” to an exchange of routes, no date has been
set for a conference to work out detailed terms and condi-
tilﬂ.'lfi.

Yet to come are talks with Japan and the Phihp-
pines, probably late in the spring or carly summer.

Final Conclusions

Findings and conclusions of the Senate Preparedness
Subcommittee  released by Sen. Lyndon  Jehnson
(D.-Texas) are not the frst thorough apprasal of UL s.
defenses and technological advances as compared with
Russia.

Almost one vear ago, a special Air Force Subcom-
mittee headed bv Stoart Symington (D.-Mo.) released
a report that contained a similar listing of deheiencies
with an appeal that thev be “corrected as promptly as
possible.” _

Fourteen of the 17 recommendations as well as hve
of the six Andings, made by the Johnson Subcommittee
were mentioned in Svmington’s Airpower Report. The
Johnson Subcommittee recommendations not covered in
the Airpower Report were the exchange of scientihe and
technical information, the question of stockpiles and
shelters for civil defense and more effort in the develop-
ment of manned missiles.

The only additional Ainding in the Preparedness report
was that the Soviet Union had led the world into outer
space, a fact that was not a reality at the time of Svming.
ton's report.

Although the two reports were similar, reaction to the
fwo wis not.

Following the Svimington report last vear, these devel-
opments took place:
¢ Production schedules of the Boeing B-52 were et back
from 20 to 15 aircraft per month.

e Production schedules of the Boeing KC-135 jet tanker
were ent from 20 to 15 per month,

e Defense Department directive cut 5170 million from
support of research and development. !

o Ceiling was placed on defense expenditures for iscal
19585,

e Funds for the development of an atomic aircraft were
¢k,

Washington Roundup

IFollowing the appearance of the Soviet Union's Sput-
mks and the beginning of the Johnson Subcommittee
mvestigation, these events took place:
® President Eisenhower showed a personal interest in
reorganizing the Defense Department and a committee
was appointed bv Defense Secretary Neil McElrov to
recommend changes.
¢ Production of Thor and Jupiter intermediate range
ballistic missiles was authorized and development of Atlas
mtercontinental ballistic missiles and Polaris fleet ballistic
missiles was accelerated.
® Basic research projects were restored to former levels.
e Overtime restrictions were removed from ballistic pro-
grams and some of the other Defense Department high-
priority programs.

e Satellite programs were accelerated.
® Early warmning systems and anti-missile missile programs
were accelerated.

Defense Reorganization

Administration’s proposals for reorganization of the
Defense Department will not reach Congress before the
end of March, by Secretary Neil McElrov's estimate.
Streamlining is expected to give McElrov more direct
authority over speciiic military programs as well as greater
control over funds.

Group named by Mclllrov to help him with the re-
organmizing chore is supposed to gather the views of
service secretaries and chiefs of staff and others, and
report to lnm individuallv. McElrov will then relay the
conclusions to the President. Advisors are William C,
I'oster, member of the Gaither committee (AW Dec. 2,
p. 28) and former Deputy Defense Seeretary; Nelson A
Rockefeller, chainman of the President’s Advisory Com-
mittee on Government Reorganization and contributor
to the Rockefeller report (AN Jan. 13, p. 34); Army
Gen. Omar N, Bradlev and Adm. Arthur W, Radford,
retired chairmen of the Joint Chiefs of Staff; USATIY Gen.
Nathan I, Twining, present JCS chairman; and Charles
A. Coolidge, former Assistant Defense Secretary and
author of the Coolidge report on classihcation of defense
mformation, as full-time special assistant,

Budget Scientists

Main target of scientific leaders testifving on Capitol
Hill on the need for an expanded scientific and techno-
logical program 1s the Burean of the Budget. Department
of Defense is running a close second. Dr. L. V. Berkner,
president of Associated universities, protested that since
the end of World War 11, the Budget Bureau has repeat-
cdly made “verv disastrous cuts” 1n vital basic science
projects.  For example, he said, funds for the rocket
research program of the Naval Research Laboratory were
cut off twice. Instead of the present practice of “arbitrary
cuts” bv budget and accounting ofhcers, he said scien
tific projects should be periodically reviewed and weighed
bv scientific groups.

If this were done Berkner estimated that “millions of
dollars could be saved.”

Scientists’ mam criticisim of Defense Department 1s
its record of de-emphasis of basic rescarch and an over-
cmphasis of engineering development.

Berkner estimated that Defense Department’s  total
basic rescarch effort now amounts to only about 530
million a vear, —Wiashington stafi
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How X-15 Will Double Man’s Mach Number

Inertial navigation system, thick blunt trailing edges

are aids to exploration of new flight regime.

Washington—X-15 rocket research
aircraft, forerunner of manned orbital
bombers, 15 a 50-ft.-long cvlindrical Ay-
ing fuel tank with small, missile-like
control surfaces, an inertial navigation
svstemn and a potential for JHltndL ex-
plnrltmn that may range as high as
200-300 mu.

I'Lilturing an unusual number of auto-
matic aids to assist the pilot bevond the
limits of human factors the X-15 still
requires manned control. It will deter-
mine the future of manned aircraft
while 1t explores heating and re-entry
problems.

Longer Range

X-15"s range is some four and a half
times that of the X-1 and X-2—45(
mautical miles versus 100. Duration of
powered Hight 15 closer to that of the
L‘ii_l.']EL‘l' rescarch rocket eraft—about six
NITULes.

Unusual feature of the vertical con-
trol surfaces 15 the extremelvy blunt
tratling edge, measuring 12 in. across.
Vertical surfaces are a ventral fin that
1+ Jettisoned on landing, and an npper
vertical Ain whose top portion rotates
as the control surfaces dﬁ in the Bo-
marc interceptor missile.

Modification of the X-15. with
hooster  added. probably  constitutes
North American Aviation’s entrv  in
Air Research and Development Com-

mand’s Rocket Orbital Bomber, (Robo)
competition, which closed last August.

Robo specifications were very general
but extremely high speed, far bevond
X-15"s Mach 5-7 range, was called for.
Speeds may have been two to threc
times that of the X-15.

Both wanned and wnmanned ver-
stons and  ballistic and glide rocket
bombers were proposed in the Robo
competition. Unmanned version, prob-
ably for reconnaissance work, would in-
clude radar, infrared or optical scanning
devices, with provision for relaving their
intelligence to ground stations,

Competitors included at least fve
companics—North American  Aviation,
Inc; Boeing Airplane Co,, and Bell
Aarcraft Corp., whose studies were sup-
ported by USAL: and Douglas Aireraft
Co., Inc, and Republic Aviation Corp.

Maximum gross weight of the X-15
15 some 32,000-33.000 1h. Structure is
1:|r|111~1rrh steel. Three copies will be
built, Thrust of the single barrel en-
gine 15 about 60, []ﬂﬂ b, at maximum
cutput. =

N-15"s fusclage is integral tankage
forming a constant-section bodv of revo-
lution for about 27 of its 30 ft, length.
Diameter is 4 ft. at tail. Two oblong
tanks for fuel and oxidizer contain bhaf
fles shaped like radar dishes, Facing
forward, to control surge and center of
gravitv. Tube 12-n, in diameter runs

ARTIST'S conception of X-15. Note rear view at left center.
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the full length of both tanks, probably
serving as a structural member as well
a5 o fml line,

Propellants probably will be anhy-
drous ammonia and liquid oxvgen.
kerosene will not be used,

Third tank, for gas gencrator fuel, is
spherical in shape and located aft of
nlﬂnllﬂ' tanks.

I'u.u very large bulges of generally
triangular \h.ipu ht'gm on the side of
the X-15 fnwdgc‘ just  behind  the
canopy. Each terminates at the aft end
of the fuselage in a large blunt tn-
angular base. The wings n’wnd from
the fuselage through these bulges. The
primary purposc of this somewhat un-
usual configuration 15 to minimize in-
terference :.Img between the fuselage
and the wing, which can become pre-
dominate at X-15 speeds without care-
ful design.

These bulges also contain all lines,
controls, wires, plumbing, control sur-
face actuators, ete., and are made of
bervllium to resist heat,

Wi ing leading edges are sharp bul
not as "-]I.IT]'J as those of the F-104.
Trailing edges are ]'-IIIHIE tapering from
2L in, thn:L at root to g-in, at tip. All
corners on control surfaces are slightly
rounded,

Wings have small, deep chord super-
sonic atlerons located approximatelv in
mid-wing, |

Horizontal Stabilizers

Horizontal stabilizers, approximatel
+ ft. long, have 15 degree anhedral.

Upper vertical control surface is ap-
proximately 5 ft. high. Whole upper
half rotates for dlehnl IMic vaw con
trol.

The leading edge is swept back 40
deg. from the vertical and trailing
edge has 5 deg. forward sweep. Ven.
tral fn, about 4 ft. long, jettisons
on Lnulmg. Both have Ir.ti[ing cdges
| ft. across.

Jet reaction ports 11 in, in diameter
tor roll control at extreme altitudes are
iocated 50% forward on wing and 2 ft.
mboard and are directed LW m.l

Pitch and vaw control rockets are
located in the nose at top and bottom
of fuselage. Capt. Iven C. Kincheloe,
1n::hf.r.]uful to be the first USAF pilot
to flv the X-15, said it has not been
decided vet ‘ﬂ.i]LH‘tLl the rockets are
capable of fine enough control inde
pendently, or whether it will be neces-
sary to balance them against one an-
other to get fine control from the
difference in  thrust.

Jaseph A. Walker, first National Ad-
visory Committee for Aeronautics pilot
scheduled to Hy the aircraft, smid the
pilot will throttle the control rocke’
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ARTIST'S conception of rocket-powered North American X-15 shows stubby wings, tiny windows for side visibility.

rJLntL chirectly without the mterposition
of mam black boxes between him and
the jets.

Bell X-1B is now flving with reaction
controls to gain more data on control
technigues.

X-1B does not have enough room
for vaw and pitch rockets in the nose,
and they are located clsewhere.

Attitude control rockets in the X-15
are fueled by high test peroxide, a
,nnuln]:nn:l:uu]LlHt ﬂLHL'ﬂ’rmt' thrust by its
decomposition uhtn set q:ﬁ by a chemi-
cal catalvst,

Because Ingh altitudes destrov the
usefulness of pilotstatic  instruments
such as altimeter and air speed, and be-
canse extreme speed limits the useful-
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ness of other instruments, the priman
ﬂiufnhun 1] svstem 15 inertial, I‘-L"HW
the |11Int his position in all three dimen.
510115,

NACA-developed nose mstrmmenta-
tion 15 contained m a G-in. diameter
hemisphere and fulflls usual functions
of a nose boom. An alternate nose has
the standard boom. Nose of the cock-
pit is made of glass but side visibility 15
limited to two small windows.

Landing gear 1s two skids which pop
out of blisters on the sides of the aff
part of the fusclage.

This tvpe was chosen to save weight,
and because of the avalability of the
dryv lake at Fdwards Air Force Base for
landing.

N-15 will be lifted to 30,000 or
40.000 ft. ]J}' a4 mocificd B-52 bomb-
Cr.

In early flights at least, X-15 probably
will start at "'."n endover AFB near Salt
Lake Cityv, Utah, and end at FEdwards.
Very E‘mnl}]t’ﬁ: tracking and telemeter
ing equipment is htmu mistalled along
t]LL route,

Salt fats near Wendover and along
the route also provide emergency land-
g sites,

NACA i1s flving the X-1 and X-1B
on i# weekly schedule to check the ap-
]‘.I]Hill:'_}:llf.'-. to be uscd bv the X-13.

Re-entrv is expected to be the biggest
problem in the aircraft’s fHights. [m?L
will be to come into the atmosphere al
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X-15 History

X-15 is scheduled to Ay early in 1959, seven years from the time that National

On July

Committee,

Johnsonville, Pa.

15 pum:rpl:mt contractor.

reduction and reporting.

with industry.

USAF was assigned to administer design and construction. [t also provides the
bulk of the money for these and support phoses. Navy assists in fnancing and
provides test facilities, particularly the human centrifuge at the Air Materiel Center,

Competition began in December, 1954, and in December of 1955, North Ameri-
can Aviation, Inc., was ordered to construct three aircraft, Reaction Motors, Inc.,

North American pilot Scott Crossheld, first man to fly at Mach 2 when he was
still with NACA, is scheduled to make contractor flight tests to determine structural
integrity and satisfactory performance of propulsion and control systems. Crossficld
will go only to an altitude of about 60,000 ft.

Capt. Iven C. Kincheloe, Jr. of Air Force Flight Center, Fdwards AFB, Calif., is
first USAF pilot. He will determine maximum speed and altitude capabilities.
Joseph A. Walker will be first NACA pilot. They will have two back-up pilots each. I

NACA will have primary responsibility durlug all research flights. It will operate
the range from Wendover AFFB, Utah, to Edwards, and be responsible for data

Flight Test Coordinating Committee composed of USAF and NACA represen-
tatives and a Navy liaison offhicer will monitor the program. NACA will make results
of flights and tests known through its usual channels and also throngh conferences

Advisory Committee for Aeronautics began special studies of problems likely to be
found in flight beyond the atmosphere, and the means for exploring them.

9, 1954, NACA met with USAF and Navy Burcan of Aeronautics to
propose the X-15 as an extension of the cooperative research aircraft program. In
December of that year a memorandum of understanding was signed naming NACA
technical director of the project, with advice from a joint Research Airplane

the proper angle, which will be very
shallow.

A flight test possibility is a full scale
trial of the skip maneuver, coming into
dense air for a very short time, then
pointing the nose up and coasting back
mto very thin air again. Two schools
of thought have grown up surrounding
this tvpe of flight path.

Heat Problems

The NACA at Ames Laboratory feels
that the skip will result in lngher struc-
tural temperatures during re-entrv. Radi-
ative equilibrium temperature, NACA
savs, 1§ the minimum that can be
achicved m the upper air. If the mireraft
skips continuously back into space it
cannot be cooled by radiation of struc-
tural heat back to the atmosphere, and
ity equilibnium  temperature will be
hirrhr.'r than an aircratt which followed

gi:dc path after re-cntry.

Other experts, such as Antonio ern,
believe that efhcient structure can dis-
tribute the heat evenly while the air-
craft skips back into space and that the
intermittent heating during  skipping
will result in a lower bodv temperature
than radiation equilibrium temperature.

Estimates of well-informed observers
are that the 100 mi. altitude usually dis-
cussed 1s too conservative. Peak altitude
may be in the 200 to 300 mi. range.

Heavy emphasis will be put on hu-
man factors and instrumentation re-
search in the X-15 program. USAF
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Maj. David G. Simons has been desig-
nated human factors coordinating ofh-
b

Pilot's authoritv over fuel control
will be limited to prevent him from
exceeding the human tolerance to ac-
celeration, according to Walker,

In re-entry, determination of effects
of heat nise on controls and on the
pilot’s responses will be an important
goal. Temperatures expected to bhe en-
countered are far greater than any ex-
perienced so far, perhaps as high as
1,000F. But short exposure time prob-
.1h1;. will mean little discomfort inside
the cockpit,

Subjection to long periods of zero
gravity are not expected to affect pilots
adversely. Although Brig. Gen. Homer
A. Boushey, USAF deputy director for
research and development, says approxi-
mately five minutes of weightless flight
can be achieved in the X-15, Capt. Kin-
cheloe feels that a pilot can take up to
ene hour at zero G verv well. Kin-
cheloe was at 0.05 G for 50 sec. in the
N-2 and didn't know it until instrument
readings were taken after he landed.

Longest flight time in the X-2 was
17 min., 14 sec., bv Kincheloe. X-15
times will be considerably longer. Pilot
will breathe bottled oxvgen, which s
not considered efhicient encugh for an
orbital wvehicle. 1f X-15 were made
orbital, hnding room for a more efh-
cient air regeneration system would be
difhcult.

NAA’s Net Income
Declines $3 Million

Los Angeles, Calif.—North American
Aviation Inc., last week reported its
net income for the frst quarter of the
hrm's 1958 fhscal year dropped 553
436,000 under a similar period last vear.

Board Chairman J. H. Kindelberger
sald net income was 56,462,000 after
provision for $7 million for federal in-
come taxes in the three months ended
Dec. 31, 1957. Net proht was 5.8]
per share on 8,015,077 shares outstand-
ing, compared with $1.23 per share on
the same number of shares in a like
quarter of the previous fiscal vear, ac-
cording to unaudited hgures.

Net income in that quarter, part of
North American’s biggest vear, was 59.-
898,000 after provision for federal in-
come taxes of $10,722.000.

“The dechine in sales,” Kindelberger
said, “1s a result of the substantial re-
ductions made in late 1957 by the gov-
crnment in military E}..PC.'IIIIII'UI'LE which
included contract terminations. cut-
backs and schedule stretchouts.

“Despite this present trend, we arc
optimistic over the company's long
range prospects as one of the principal
suppliers of weapon svstems, related
military equipment and  diversified
pmdur:ts

Sales and income for the hrst three
months ended Dec. 31, 1957, amounted
to $222.849,155, a drop of 57,677,785
under the like quarter a vear ago. Costs
of sales and other upr:mhturt:f-. totaled
$209,387.155, :‘:mnp.r]rf_‘-d with 5309.-
006,940 in t|1:u prior vear.

As of Dec. 31. North American had

a backlog of unﬁllu d orders worth $611.-
447,504, This compares with 5581.-
000,000 in unhlled orders as of Oct. 1,
1957, start of the fiscal vear. Company
savs backlog figure does not include
purhum of new orders not vet fnally
committed. In late December, North
American won a USAT competition to
develop manned weapon system WS-
110A for Strategic Air Command.,

I Bell, Vertol Merger?

Top managements of Bell Helicopter
Corp, and Vertol Aircraft Corp. are re-
portedly discussing a merger of the two
firms, with Vertol apparently becoming
a division of Bell if an agreement is
reached. Final decision 15 expected

within the next few days.

Bell is said to be interested in Vertol's
experience in large, relatively long-range
helicopters—a field in - which Bell has
been interested in for some time. Most
of Bell's sales in the past few vears, how-

ever, has been in the light helicopter
field.
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[AS, AAS Technical Sessions

Space Is Booming, Meeting Crowds Show

New York—Bulging attendance at the
American Astronautical Society’'s an-
nual meeting here last week and at
sessions on advanced subjects such as
gravity at the Institute of the Aero-
nautical Sciences meeting clearly indi-

ated how space has captured technical
as well as general interest in the UL 5.

¢ Gravity sessions held i a ballroom
scating 1,000 persons were besicged by
1,500 people who wanted to get in.
¢ Astronantical Society meeting attend-
ance was six to seven times greater than
anv previous meeting.

Mushrooming interest on the part of
engineers that gravity research might
bring an answer to propulsion problems
had to be discouraged by speakers.

Louis Witten, principal scientist for
"mlartm Co.'s RIAS, Inc,, stressed that,

“There is todav no indication in gravi-
tational theory how such use can ever
be made of gr.mt.ll:mn, Furthermore,
he said, there are clear indications from
our present understanding of gravitation
that such use cannot be made.

Witten urged, however, that physi-
cists consider gravitational theorv as able
to contribute to the main present-dav
problem of physics: the problem of
fundamental particles. Physicists have
tended to ignore gravitation, he said,
becanse of the weakness of grmlhtmnrl'f
force compared to other forees. l'or ex-
imple: for two electrons which attract
md other because of gravitation by an
inverse square law and repel each other
because of their charge also by the -
verse square law, at all distances the
electrostatic force of repulsion is greater
than the gravitational force of attraction
bv the enormous factor of 10,

"The absolute size of a force is not
necessarilv a good clue as to its qualita-
tive significance, he argued. Also, the
theory of gravitation is a theorv of space
and time itself and one must have a
proper theorv of space and time in
order to understand the behavior of
abjects within space and through time.

Rate of applications for m-f.mh::'r*-.lnp
in the Astronantical Society has in-
creased by a factor of almost five since
the first Russian Earth satellite was
launched. In the first eight hours of
the meeting, the Astronauntical Socictv
cot 116 new membership applications.

The Russian activity and rapid influx
of new members has changed the So-
ciety’s problems overnight. Until last
Oct. 4, AAS was utrngglmg with the
organizational difhculties of anv new
society ‘-ELLiI‘Jg professional  standing
and a large membership. The hmn
process of earning professional status
was culminated at the annual meeting
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when the AAS was officially made an
afhliate of the American Association for
the Advancement of Science. This or-
ganization scts the standards for most
U. 5. scientific professional societies.

The large mcrease in membership,
which 15 estimated to top 1,000 before
the end of 1958, has eliminated the
most difficult part of the recruiting pro-

ram and suddenly presented AAS

chlcrs with the pmhlctm of a moe
mature professional  societv.  These
problems constantly center around in-
creasing the technical quality of the
society’s papers and activities and 1m-
prmlng communication between mems-
bers, Ross Mleisig, new president of the
AAS, said that the group’s current pub-
lication the Journal of Astronautics will
become increasingly technical and that
a new wmagazine, the Astronautical
Sciences Review, will begin publication
during the summer to provide a broad
semi-technical coverage of the complete
ficld.

General consensus of persons attend-
ing the Astronautics meeting last week
was the quality of technical papers pre-
sented was very high,

Non-Lifting Space Craft

A firm stand for the non-lifting tvpe
of manned re-entry vehicle in prefer-
ence to the hvpersonic glider or lifting
configuration was made in a paper by
two Aveo Research Laboratory scien-
tists. These men, Dr. I, R. Riddell and
Dr. R. W. Detra, cited the great weight
advantage of the spherical or drag tvpe
of re- =:n1.'n' bodv as the main reason they
belicve it will be an attractive configur-
ation as long as chemical fuel rockets
are used to place satellites in orbit.

The addition of wings to a bodv
oreatly increases the structural weight
needed to carrv a given pavload. W ith
chemical  fuel rocket svstems  each
pound saved in the satellite vehicle can
save several hundred pounds in takeoff
weight., This will be a dominant factor
for vears to come, according to the
authors,

Principal argument advanced by the
adherents of the hvpersonic re-entry
glider is that the winged wvehicle can
land at anv given aitheld, The Avco
scientists said their studies show that
the problems of bringing a lifting and
lmnlliftiug vehicle into the proper de-
scencing path are nearly the same order
of difficulty. They state that the non-
lifting tvpe can be brought within 200
to 300 mi. of a given point using cur-
rent computing and tracking equipment,
Initial re-entrv of the winged vehicle
would have to be controlled nearly as

accurately, according to the authors, to
reach any one of a limited number of
properly prepared airficlds in a dead
stick landing.

Space Navigaticn

Interplanetary  navigation probably
will emplov combination stellar-inertial
svstems, but will require considerably
greater accuracies than now used in
aerial navigation and will invelve con-
siderably more complexity, according to
Edward V. Stearns, manager of guid-
ance deparbment for Lm]\huda Mis-
sile  Svstems  Division. ace  travel
|‘|'Htﬂ'.1t|ml is Lmn]:IhC"Itr:cI lp the fact
Hl"Lt it involves six dimensions of the
vehicle (three pcmtmn and three veloc-
ity components), six dimensions of the
destination, and time. Stearns said.

Tvpical interplanetary navigation svs-
tem cited by Stearns would include:

e Three celestial-body trackers, capable
of tracking the lines of sight to two
planets and the Sun with an accuracy
of 3 to 5 sec. of arc.

e Gyro-stabilized platform for celestial
trackers which has gvro drift rates low
enough to stabilize trackers during pe-
rinds of interrupted service.

e Solar system map stored i form
which 15 suitable for use by navigation
computer.

e Navigation computer capable of pre-
cise calenlations to within a few seconds
of arc, or about one part in 100,000,

¢ Time accurate to one part in 100,000
with an operating range of about one
VT hetween calibration.

Recombination Powerplant

The idea of obtaining propulsive
power from the recombination of frec
oxvgen atoms in the upper atmosphere
has progressed to the stage where the
first picce of hardware is alreadv under
development,

Paul IHarteck of Rensselacr Poly-
technic Institute is working, under Air
FForce contract, on a small prototype of
a monatomic ramjet. Fssentially, thas
will be a cvlinder with an opening of
one square vard., The inside of the
evlinder will be coated with a solid
catalyst to promote the recombination
of oxvgen atoms. The resultant release
of heat will expand the incoming air
and create thrust,

Now under the aegis of the Air Force
Cambndge Research Center, Dr, Har-
teck's work was first sponsored bv the
Air Force Office of Scientific Research.
Still interested in the further develop:
ment of the more basic aspeets of this
ficld, the Office of Scientihic Research
contracted with Acrojet-General Corp.
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last vear to carry out additional research
in this area.

Sterge Demetriades and Carl Kret-
schmer, who worked on the Aerojet
contract, made public the first fruits of
their '-‘.tudv at last week's meeting of the
American Astronautical Societv. Among
the highlights of their report:

2 Ultmvm%:t emission of the Sun
causes dissociation of oxvgen and nitro-
gen molecules. These dissociated mole-
cules serve as a storage tank for solar
energy in the upper atmosphere (above
GO km).

¢ Recombination of atomic oxvgen
produces 115 Keal/mole oxvgen; re-
combination of atomic nitrogen vields
225 Keaal/mole mitrogen.

® Theoretical estimates indicate that
the recombination of atomic eoxvgen
can be effected in a tu:mtiuurms-l’%uw
powerplant by ram compression along;
that 15, without a catalyst.

e Assuming 1009 efficiency in use of
the recombination energy, thrust of 40
dvnes per square centimeter of inlet area
is obtained at an altitude of 100 km.
This thrust 15 independent of fight
specds and depends onlv on altitude,

® Thrusts of 4 dynes per square centi-
meter can be obtained with powerplant
lengths less than 1,000 ft. At 100 km.
this compares favorably with the ex-
pected minimum  frictional drag  for

USAF, Navy Talk

New York—Series of steps leading
from current capability to future space
weapons was outlined in a progress re-
port on the Air Force guided missile
program, presented last week at the
annual mecting of the Institute of the
Acronautical Sciences. The spokesman
was Maj. Gen. John W. Sessums, Jr.,
vice commander of the Air Research
and Development Command.

After mentioning the manv mile
stones passed dunng 1957, as activation
of Snark and Rascal units in the Stra-
tegic Air Command and the successful
Thor and Atlas fights, Gen, Sessums
got down to some hard facts and some
not-so-hard visuahzations.
® On re-entry: The nose cone test data
accumulated in the X-17 research pro-
gram substantiate theorv and 1m]1i::1tu:
that the re-entry problem is solved. In
this program, 26 Lockheed X-17 test
vehicles  were launched; 19 of these
successfullv fulfilled test requirements.
The X-17 attained speeds above Mach
14.
¢ On interceptor missiles: Bomarce ap-
proaches the ultimate in automaticity
and is being integrated into the SAGE
system. Also, it 15 being programmed
to attack targets from a higher altitude;
1e,, from above. And a boost in ramjet
performance is in the offing. Recently,
one of the ramjet engines now under
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flights at speeds below Mach 10, but
this thrust 1s not sufhcient to sustain
fight at orbital speeds.

In general, to produce a thrust that
is greater than the drag, the recombina-
tion powerplant must have a length
about 0.7 times the radius. But to in-
sure the recombination of all incoming
oxvgen atoms, the length would have
to be 37 times greater than the radius.

Clumsy and impractical as such a
powerplant may seem, it is not to be
dismissed entirely. The recombination
powerplant, asserted the authors, shows
promise for sustained flight on Mars
where, it 15 beheved, there 15 a con-
siderable amount of atomic nitrogen
with its higher energv of recombina-
tiom.

Too, the feasibilitv of a powerplant
using the atomic oxvgen above the
Farth i1s not as bad as it looks. As an
cxample, the authors cite the case of
an interplanetary ship which, prior to
landing on Earth, might decelerate
the atomic oxvgen or nitrogen lavers
and pick up free radicals to be used in
its next flight.

The same scheme, they smid, could
be used on other planets. This signih-
cant potential fuel savings on interplane-
tarv flights significantly enhances the
feasibility of the recombination power-
plant.

Missile Program

development at Marquardt, pushed a
test vehicle to the record speed of Mach
3.95.

o On propulsion: Within the next sev-
cral months, Air Force contractors will
test fire the largest solid propellant mo-
tors ever made. These engines, i turn,
will be surpassed several fold in the
near future by new solid motors,

o On air-to-ground missiles: The Rascal
15 but a harbinger. Bevond the Rascal
and the new North American air-to-sur-
face missiles lie air-launched hallistic
missiles, which will use stable, light-
weight and easily handled propellants.

Space Weapons

Opening the door to the space ar-
senal of the future, General Sessums
predicted for offense, there will be the
manned hypersonic  glide  bomber.
Launched hke a ballistic missile, the
bomber will be boosted to an initial
speed of 18,000 mph. and an altitude
of several hundred thousand feet. 1t
will be able to circumnavigate the globe
and glide back home.

Next will be the orbiting “police
station.”  This is the reconnaissance
satellite, manned or unmanned, which
will keep the Earth under continuous
surveillance. And, of course, there will
be the space vehicles, operating free of
the Earth.

Equally important 15 the matter of
defense against enemy missiles and satel-
lites.

In the case of an enemy ballistic mis-
sile, the job of the counter-missile will
be to flv up the predicted terminal por-
tion of the target's trajectory and inter-
cept it. If the enemy employs the boost-
glide concept, the job, of course, will
be more ditheult.

The satellite intercept problem 1s
also a knotty one. The pacing element
of the counter-missile will be a complex
svstem of ground and airborne elec-
tronics to insure automatic intercept
and destruction.

To save time in developing this elec-
tronic complex, man will be used as an
integral part of the control loop.

But ﬂm is only the beginming of the
technological difficultics. If the counter-
missile 15 behind the satellite, the pilot
wil] have to apply thrust to close the

This will increase speed and orbit
a]tltudf. possibly to the escape point,
and the nussile wall be thrown nto
space before reaching the satellite,

Then there is the problem of sight-
mmg the target. Ophical methods won't
work at the projected speeds and near-
vacuum  altitudes.  One answer, sug-
gested Gen, Sessums, might be infra-
red.

Another difhiculty is in the method
of directing the missiles fired by the
counter-missile to destrov the satellite.
Like the counter-weapon itself, these
missiles, with a slight increase in veloc
itv, might escape into space. They
will have to be directed in a depressed
trajectorv 1n order to intercept the
target,

Tight Race

As we II.1ETLI;I‘I|.."*!:' 5].'.'.-31:[! IIE'EI'FIEIII 55
tems based on projection of our hallis-

tic missile capabilities, Gen. Sessums
declared, man is definitelv in the pic
ture.

The United States is in a tight race
with Russia. To win, he said, we must
take all possible shorteuts. By puthing
& man in interceptor missiles, it is possi-
ble to save up to fAve vears in the
development of the required electronic
complex.

Sharing the podium with Gen. Ses-
sums were Army spokesman Brig. Gen,
John A. Barclay, deputy comman-
der of the Armyv Balhstic Missile
Agencey, and Capt. Ravmond Thompson
who delivered the speech prepared by
Rear Adm. John E. Clark, director of
the Guided Missile Division, Office of
the Chief of Naval Operations, (Ad-
miral Clark had to testify before a
Congressional committee in Washing-
ton.)

After reviewing the Army's missile
arsenal, Gen. Barclay went briefly into
the matter of obsolescence (“ any
weapon as costly and complex as a long-
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range  ballistic missile should have a
minimum operational life of five vears”)
and then on to the problems of propul-
s10M.

One of the main problems here, said
the general, is in the use of solid propel-
lant engines in large hallistic missiles.
Precise velocity determination by thrust
cut-off is essential for guidance accuracy,
Acrojet-General and Thiokol are work-
ing on this problem for the Army,

One way around this difhiculty would
be the use of storable liquid propellants.
Jet Propulsion Laboratory of the Cali-
fornia Institute of 1 Eclnmlng\ 1§ CATTV-
ing out significant research in this area
as well as in the exploration of the po-
tential of exotic propellants for the
Armv.

The use of prepackaged liquid propel-
lants is also of verv much mterest to
the Navv. According to Adm. Clark,
liquid fuels are now being prepackaged
in 1E1L-pmﬂf containers. Among other
things, this means that liquid propel-
lants can be used safelv aboard ships in
quantities large enough to satisfv bal-
listic missile requirements. Another ad-

vantage of such prepackaged units s
that thev can be placed on both sides
of the motor: and, as thev burned, the
missile’s center of gravity would never-
theless remain fixed.

Looking ahead, Adm. Clark said, the
Navv is not restricting itself to the use
of rocket motors for ballistic missiles.
For example, Navy is currently inves.
tigating ramjet engines for possible bal-
listic applications, The Navy’s present
ramjet missile, the Talos, is capable of
speeds only to about 1,500 mph.; but,
said Adm, Clark, Navy scientists believe
't 15 possible to achieve Mach 15 with
a ramijet fired at an angle of about 45
deg.

When that day comes, Navy may
well decide that free-air propulsion is
the maost attractive svstem, even for
hallistic missiles.

Adm. Clark laid down this timetable
for service use of Navy missiles:

e Petrel has been phased out of regular
service and  into  reserve  squadrons.
There are hundreds of them on the
shelf and thev would be used if the
reserve squadrons were called to duty.
e Sparrow 1 is operational.

-E-]mrmn ITI will be operational in
1959.

e Sidewinder is operational.

e Bullpup will be operational in late
1958 or early 1959,

o Terrier is operational; an improved
version will be operational in 1959,

* Talos will become operational this
vear; an extended range version will be
available in 1959,

e Tartar will become operational
1960,

® Regulus I is operational,

e Regulus I will be operational n
1959.
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| Overimproved Weapons

New York—Navy experience thus far
with the weapon system concept indi-
cates that there is need for considerable
monitoring by the customer of projects
to ensure that they remain economically
feasible, Rear Adm. Robert E. Dixon,
chief, BuAer, told engineers during 26th
Annual Meeting of Institute of the Aero-
nautical Sciences.

Contractor's desire to crank improve-
ments into project as it progresses plays
havoe with original cost estimates, Adm,
Dixon noted, and as a result, budgetary
personnel, with no technical knowledge |
of military requirements, are p]:l}'ing il
greater role in final choice of weapons.
Unless more cffort is made by the con-
tractor to keep costs down, more and
more decisions will be made by people
incapable of making them, he said, Adm.
Dixon indicated that current policies of
austerity in defense will be maintained
for a considerable time.

e Polaris will become operational in
1960.

Talos Automation

Talos antiaircraft missiles can be
armed with conventional or nuclear war-
heads, launched and directed to target
by remote control from SAGE (semi-
automatic gmund environment svstem)
or other air defense centers, D). B
iolmes of Radio Corporation of Amer-
ica told the Institute of the Acronauti-
cal Sciences. RCA, which designed the
Talos ground-based guidance and con-
trol. has emploved automation tech-
niques thronghout,

The beam-niding missile 1s directed
by radar during Iﬂli‘lﬂl portion of flight,
switches to semi-active homing for ter.
minal guidance, Talos fire control op-
crator can fire multiple salvos against a
single target or can engage multiple
targets, Tolmes said.

Three-color radar scopes are em-
|}Imu1 to indicate target- missile status.

When target is first assigned, its blip
appears in red. When warhead has been

sclected, blip turns green, subsequently
to blue when missile has been launched.
Where there are multiple targets, fire
control operator pushes buttons to imn-
dicate desired sequence of engagement,
sclects tvpe of warhead. From  this
point on, the launch and intercept arc
automatic with the operator serving
only as a monitor, Holmes said.
Number of tracking radars at cach
site are automatically programmed and
interconnected as required to meet the
specific tactical situation. In event of
cquipment malfunchion, svstem  auto-
matically isolates faulty circuits and in-
terconnects remaining equipments for
maximum firepower, Holmes said.
Svnthetic attack, programmed on a

magnetic tape, cin be fed into Talos
ground nstallation and the computed
solution compared with the idealized
onc to check svstem ﬂpEmtmn Cﬂm
parisons are made on a “go, nog
basis, with matnx of lights to III:‘]iEdl‘L
taulty elements of the system,

Warhead Re-Entry

Problem of insuring that an unsym-
metrical and uncontrolled blunt-nosed
warhead will not fail in flight becaunse
of a tail-first re-entrv or self-induced ac-
celerations was treated in a paper by
Joseph D. Welch and S. L, Shil of the
Gener 1l Electric Co.

The ]paper dealt with the proper re-
entry alignment and damping of war-
head oscillations which must be accom-
plished between 500,000 and 200,000
ft. altitude before heating and drag
become too great. It was not restricted
to planar motion, but considered three
degrees of angular freedom,

The small aerodynamic moments gen-
crated in this altitude range are of con-
sequence because the angular velocities
of a warhead tumbling and rolling in
from space arc considered to be rela-
tively small. Acrodvnanie hift and dra
were ignored because thev are so smal
in rf:l:atmn to the tremendous warhead
velocity,

Initial angular velocity or anv mass
dissvmmetry of a ws arhead Luthng the
500,000 ft. level can lead to EVIOSCOPIC
coupling that can restrict the move-
ment of the bodv around certain axes.
This cffect can be of benehit to the de-
signer by giving him a means of guar-
Inh_r:mg the proper re-entry attitude of
the warhead, but it also can result in
its failure, according to the paper. The
anthors discussed the theory and called
for more design data.

Mam warhead L‘!{;ll'llp]{,' concerned the
typical bodv having a much larger mo-
ment of mnertia around the pitch and
vaw axes than in roll. During the tvpi-
cal re-entrv this body would Imu. a toll
velocity which wonld cause an inertial

coupling. Under a fairly wide range of
iclative values for the gvroscopic coup-
ling moment, the acrodvnamic moment
aned initial roll rate, the warhead would
spiral or wobble. As dense air is reached
this wobbling, if it is of large magm
tude, could mise heating and lateral
aceelerations to destructive levels before
dvnamic pressure and  damping  in-
creased enough to stabilize the warhead
and stop the wobbling motion.

The authors also point out that the
use of mass dissvmmetry can stop rear-
ward stabilization, which is possible
with all but spherical warheads, and
prevent a tail-hrst re-entry. The desired
forward stabilization can be maintained
il the inertial moment due to mass dis-
symmetry is greater than the acrody-
namic moment trying to stabilize the
warhead in rearward fight.
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NACA Urges National Space Program

By Evert Clark

Washington—National Advisory Com-
mittee for Acronautics’ proposal for a
comprehensive national space  fAight
;Jrnﬂmm 15 expected to gain wide in-
dustry, militarv and scientific support.
[ts success will depend upon its accept-
ance in Congress, where several con-
ficting plans already have been pro
posed.

NACA's plan also appears to have
strong backing in kev parts of the
cxecutive branch of the government.

Essence of the proposal is that “a
major, coordinated national effort” must
begin immediately, making maximum
use of existing agencies and  facilitics
and covering civilian as well as military
aspeets of space conguest. -

Logical pattern for the future is the
one followed successfullv by NACA in
its teamwork with industry, the seiences
and the military services over the past
42 vears, NACA said.

National Science Foundation and the
National Academy of Sciences would
plan scientific experiments, assign pri-
crities for basic research on  space
[}]1L'r1rmw.m-

National Science TFoundation also
would provide financial support for
scientists “in the detailed plannimg, de-
sign and construction of special appara-
tm related research and analvsis of data
for approved projects.” -

NACA Role

NACA would conduct flights for
scientific purposes by itsclf when it

could, or jointly with agencies of the
Defense Deparbment, as it has  with
rescarch aircraft since 1947,

It also would “coordinate and con-
cduct rescarch in space tuhnu'fng\ in its
cwn laboratories and by contract in sup-
port of both military and non-military
projects.”

This would require “a rapid expan-
sion of NACA's staft, contract research
program and cxisting laboratories and
construction of new ’r'1r.1|1hr.' —including
1 launching site and a network of ob-
servation *.hlhnm.

The National Advisorv Committee
tor  Acronautics  itself  un: inimouslv
adopted a resolution last Jan, 16 setting
forth the progrom and stating that “the
nrgency of an .tnlu]th national ]pro-
cram of research and development lead-
mg to manned satellites. lanar and m-
tupLuuhtr; fRight 1s now apparent.”

Quthning the program to the Insti-
tute of Acronautical Sciences in New
York last week, NACA Director Hugh
L. Drvden said in a speech delivered by
NACA Executive Scerctary D, John
Victory that the committee “has been
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engaged mereasingly in research apphica-
ble to the problems of space flight”
since the end of World War 11

In addition to the X-15 rocket re-
search aircraft, he smd, NACA 15 “en-
gaged in studies of satellite configura-
tions suitable for safe re-entry at still
higher speeds, both for manned and
unmanned flight,”

But “the present program is far from
adequate,” Drvden said. “Our rate of
progress in solving the problems of
space flight must be very greatly in-
creased.”

Doolittle’s Warning

Dr. James . Doolittle, NACA chair-
man, smd in a letter to Congress—
written  three  davs  before  Russia
launched her frst Sputnik—that “the
]3"-‘5-511”: fﬂr gﬂ\.'ﬂ'ﬂ““ﬂ"hﬂ ":_‘I:'ﬂ'i'!ﬂl'l'l':l-'.
coupled with the effect of nising costs,
has resulted in the general level of
NACA research effort compared to that
of the Soviets heing lessened when it
should be increasing, Thus America's
relative position in acronautical science
has been deteriorating. There is an
urgent need at this time for a genuine
mmcrease 1 the level of research effort.”

Dr. Drvden told Congress last vear
that "'H"'ufd \'s 28 t::dmn':ll committees
had urged a 25% increase in cffort and
that a budget request had been prepared
accordinglv. But, he said, the Budget

Bureau then cut 526,35 million from the

SI4s  mullion  request  and  demied
NACA's supplemental budget request
m full for the hrst time in vears,

NACAs recently  created Special
Commuittee on f:n['rlr;:? Technology will
hold its first meeting Feb. 13 to review
needed research and development and
formulate a program for :"'-:;"LE."'L'S future
clorts in space fhight.

Major Research Fields

NACA listed these major rescarch
fields which must be more thoroughly
explored: -

%]}EEE mechanics.

e Space environment,

® Energy sources,

* Propulsion svstems.

e Materials,

e Launch, rendezvous, re-entrv and re-
COVETY. _

e Communication, navigation and guid-
ance.

o Vehicle confizuration and structure,

Eram Were:
Board and viece president, Shell Oil Co.

Institubion.

Committee on Scientists and FEngineers,

® Vice Adm. William V. Davis, Jr., deputy chief of naval operations for air.
® Dr. Paul D. Foote, Assistint Secrctary of Defense for Research and Engineering,
® Rear Adm. Wellington T. Hines, assistant chief of the Burean of Aecronantics for

pracurement.

® Dr. Jerome C. Hunsaker, professor emeritus of acronautical engineering,
chusetts Institute of Technclogy; Board of Regents,

tormer chairman of NACA,

® Charles J. McCarthy, chaitmim of the board, Chance Vought Aircraft, Inc.

o Lt. Gen. Donald L. Putt, USAF deputy chief of staff for development; military
directer, USAI Scientific Advisory Board.

o James T, Pyle, Civil Aeronantics Administrator.

e Lowms 5. Rethschild, Undeasecretary of Commerce for Transportation, member

Airwavs Modernization Board,

NACA members absent when the resolution was approved:

Astin. director of the National Burean of Standards: member of the
[nterdepartmental Committee en Scientific Research and Development.

® Frederick C. Crawford, chairman of the hoard. Thompson Products Inc.

® Dr. Francis W. Reichhelderfer, chief of the U.
the Interdepartmental Committee en Scientific Research and Development,
® Fdward V. Rickenbacker, chairman of the board, Fastern Air Lines Inc.
® Gen. Thomas D. White, USAF chict of staff.

e Dr. Allen V.

Backers of NACA Plan

Washington—Members of the National Advisory Committee for Aeronautics whe
unanimously approved the Jan. 16 resolution calling for a national space flight pre-

e Dr. James H. Doolittle, chairman of NACA and the USAF Scientific Advisory
® Dr. Leonard Carmichael, NACA vice chaivman and secretary of the Smithsonian
e Preston R. Bassett, former vice president of Sperrv Rand Corp,

® Dr. Detlev W, Bronk, president of the National Academy of Sciences and National
Research Council; chairman of the National Science Board: member, President's

Massa-
“"HIE““IJ" Ill"'nl:lh'lt"]“. ﬂ"d

5. Weather Bureau, member of

tories,

tion, Inc.
Rescarch.

of Technology.

listic Missile Agency.
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NACA Space Committee

Washington—Members nanved thus far to the Special Committee on Space Tech-
nology of the National Advisory Committee for Aeronantics (AW Jan. 13, p. 29) are: ‘

® Dr. Milton U, Clanser, director of aeronautical laboratory, Ramo-Wooldridge Corp.

¢ Prof. Dale R. Corson, Cornell University.,

I ¢ James R. Dempsey, manager, Convair-Astronautics Division, General Dynamics
Corp.

® Robert R. Gilruth, assistant director, Langley Aeromautical Laboratory, NACA.

e 5. K. Hoffman, general manager, Rocketdvne Division, North American Avia

¢ Dr. W, Randolph Lovelace 11, Lovelace Foundation for Medical Eduecational
® Dr. William H. Pickering, director, Jet Propulsion Laboratory, California Institute

® Dr. Louis N. Ridenour, Jr., Missile Systems Division, Lockheed Aircraft Corp.
® Abe Silverstein, associate director, Lewis Flight Propulsion Laboratory, NACA.
® Dr. James A. Van Allen, Department of Physics, State University of Towa.

® Dr. Wernher von Braun, director, Development Operations Divisions, Army Bal-

® Dr. H. G. Stever, associate dean of engineering, Massachusetts Institute of Tech-
nology; vice chairman, USAF Scientific Advisory Board.

® H. Julian Allen, Ames Aeronautical Laboratory, NACA.

¢ Dr. Hendrik W. Bode, director of mathematical research, Bell Telephone Labora-

® Space biology,

® Flight simulation,

® Measurement and observation tech-
niques.

NACA's program apparently would

not conflict with Defense Department’s
Advanced Research Projects Agency,
based on what is now known of ARPA's

proposcd function. It might, however,
lint the need for ARPA to become an
operating agency, since it seems to advo-
cate farming out of as much space Te¢-
search and development as possible to
the services, NACA, industry and sci-
entific mstitutions.

Conftlicting proposals have called for
new, ll‘ldLIJLﬂdEﬂf‘ overnment agencies
to perform either the civilian or civilian
and militarv aspects of research, and
development for space; handling of this
work ]111 the Atomic Energy Commis-
sion; creation of a whole ]'JEI:.lrtm-':nT
of Science, ete.

Dissatistaction 1 industry and the
military with the vagucness of Defense
Department’s plans Er[ﬁr:r ARPA and the
widely expressed fecling that existing
agencies must be used so hime i1s not
wasted in the formation of new oncs,
would indicate that NACA's proposal
might find wider support than any
other specific program outlined so far,

Membership of the committer (see
box, p. 32), which adopted the space
age resolution unanimounsly, also indi-
cated wide acceptance in government,
industry and scientific circles.

But the congressional battle for con-
l‘ml of 'I.'I.I'I'llit:\{:r becomes the nation’s

“space agency” promises to be a critical
factor in the future of NACA's proposal.

Senate Group Asks White House Action

By Ford Eastman

Washington—Scnate  Preparedness
Subcommittee members said last week
it will be up to the White House and
Defense Department to take action on
the 17 recommendations it proposed to
holster the nation's defenses.

Subcommittee members smid, how-
ever, they will cooperate with the Ad-
ministration in pushing anv legislation
needed to mmplement the vanous pro-
posals,

Interim Report

The recommendations were  cone-
tained in an interim report 1ssued at
the conclusion of the subcommittee’s
mvestigation into the U. S, satellite and
missile lag behind the Soviet Union, A
maore detailed report is expected to be
readv within a few weeks.

Sen. Lyndon  Johnson (D.-Texas).
subcommittee chairman reported that.
during the hearings, more than 70 wit-
nesses appeared and about 200 experts
were interviewed.

Most of the recommendations and
findings were made last vear by the
"m:,uh: Subcommittee on the Air Force
hut received little public attention in
the pre-Sputmik era.

The 17 areas upon which the sub-
committee said “decisive’” action must
be taken:
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® Modernize and strengthen the Stra-
tegic Aur Foree,

® Accelerate the dispersal of SAC bases.
e Put more effort into developing anti-
missile missiles.

® Improve the carly wamning system for
manned aircraft and accelerate the de-
velopment of an early warning detection
svstem for ballistic missiles.

¢ Modernize and strengthen ground and
naval forces,

e Provide an adequate airlift for ground
LTOOPS.

e Pour more effort into our anti-sub-
H]';H'ETIL' |:|TU'gI":'IlTI.

¢ Accelerate  production  schedules of
Atlas, Thor, Jupiter and the develop-
ment of Titan,

® Reduce lead time in the development
of w capon systems by cutting down on
{!L{.I‘nlﬂl'l. tIIIH.’ .:i'l]d SII'I]Flhf"L'iﬂg ]_fll‘l'}f_llﬂ."
ment procedures.

® Provide for a freer exchange of scien-
tific and technical information between
the nations of the free world.

® Begin immediate development of a
1.000,000 Th.-thrust rocket motor.

e “Give serious attention™ to the ques-
tion of shelters and stockpiles for civil
detense.

® Reorganize the structure of the de-
fense establishment.

e Provide increased incentives for the
retention of trained personnel in the
military services.

o Accelerate and expand research and
development programs, provide fund-
ing on a long-term basis, and improve
control and admimistration within the
Department of Defense or  throngh
the establishment of an independent
agency.

¢ Put more effort into the development
of manned missiles,

® Accelerate the dnwﬂnpmfnt of the
Polaris missile svstem.

Sen, Johnson explained that the sab-
committee’s responsibilitics are limited
to defense, but said the U.S. has
reached a stage where defense mvolves
the total effort of a nation. He said
the subcommittee was led into helds
that will have to be explored more fullv
by others with proper jurisdiction and
with greater backgronnd.

Unanimous VYote

The proposals made at the conclusion
of the hearings were adopted by a unan-
mmouns vote of the subcommuttee.

“There is nothing in the record,” the
report said, “to indicate that America
has lost its vitality or its capacity to
pmdm:_ in time whatever we need to
retain our present power to strike devas-
tating blows—blows of dlnmst total de-
struchion—at any aggressor.

It added ﬂmt t]lLrL 15 evidence
that the Russian satellites, although not
weapons now, have two important 1m-
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plli:-ll'mlﬁ They demonstrate bevond
question that the Soviet Union has the
propulsion force needed to send a
missile from one continent to another,
and the Soviet Union has gathered basic
mformation about outer space.

In investigating the questions raised
bv these facts, the report said, testimony
of top scientists, leading mndustrialists
and government and mihitary ofhcials,
reveal:
® That the Soviet Union leads the U, S,
in development of ballistic missiles.
® That the Soviet Union leads the U, S,
in the number of submarines, which
raises  the possibility of attack with
modern weapons or missiles, Lllﬂmugh
indications are that the U. 8. 15 ahead
in the production of atomic-powered
submarines.
® That Russia is rapidly closing the gap
i manned arrpower and, .1t present
rates, will surpass this countrv m 2
Lmup.lmtlu_h short time,

e That Russia is producing scientists
andd technicians at a rate substantially
greater than our country.

U. S. Reaction

The report said that since Sputnik |
was put imto orbat on Qct. 4, the
Defense Department has taken the fol-
lowing actions:

e (Overtime restrictions have been re-
moved from ballistic missile programs
and some other high prionity programs,
® Basic rescarch projects have been re-
stored to former levels.

® Army has been ordered mto the satel-
lite program,

¢ Production of the Thor and Jupmter
mtermediate range ballistic missiles has
heen authorized.

¢ Development of the Atlas intercon-
tinental ballistic missile has been ac-
celerated.

® Development of Navy's Polaris flect
ballistic mmssile ":.:l.‘-.‘l'l'_’l'!! has been ac-
celerated.

® Army has received a go-ahead for
developing a solid propellant tactical
missile, the Pershing.

e An  Advanced Research  Project
Agencvy has been authornized by Defense
Sceretary Neil McElrov to oversee space
ind anti-missile projects.

¢ An Ofhce of Director of Guided Mas-
siles 1s now in being.
¢ Development of anti-submarine war-
fare mpﬂhi!m has been accelerated,
® Steps to disperse SAC are under wav.
e Air Force h.la been authorized to go
ahead with its long-range missile detec-
fion svstem.,

* J'me has been assigned the task of
ey Elr}pmg an anti-missile missile.

e Secretary of Defense has appointed
consultants and promised to come to
Congress as soon as |1:1-*.~.|h]u with recom-
mendations  to IMPIOVE the defense
cstablishment through organizational
changes. |
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German Defense Minister to See

McElroy on Aireraft, Arms Choice

Bonn—West German Defense Min-
ister Franz Josef Strauss flies to the UL S.
on Mar. 11 for a two week information
visit,

He will be the guest of U. S, De-
tense Secretary Neil McElroy.

Object of Strauss’ trip will be to
check on planes, tanks and ather L'c[nip-
ment for Germany's military forees and
to review defense problems, Ouestion
of stationing IRBMs on German soil
is not on the agenda but undoubtedly
will be discussed, at least informally. A
decision on where to spot [RBM bases
m E ATOPE 15 u]JLLtLd it a2 NATO de-
fense ministers’ meeting toward  the
end of March.

Biggest procurement plum still pend-
mg is a decision on an advanced inter-
U_‘]:h}r for the German air force, The
Lockheed F-104A and the Grumman
F11F-1F are still front-runner, but the
ficld, which had virtually narrowed to
those two, has been widened again to
include the Chance Vought FSU-],
Britain’s English Electric P.1B which 1s
being test-Aown this week by a German
team, Sweden's SAAB-35, unflown by
the Germans but now slated for a tnal,

and Northrop’s N-156F,
May Test SAAB

A mission may be sent to Sweden to
test-flv the SAAB following repeated re-
quests from Stockholm,

However, chances for an order to a
non-NATO country are regarded as rela-
trivelv shm.

Only the Saunders-Roe SR, 177 has
been rejected outright, as result of the
I nglhh irm’s demand for “ves”  or

“no.

Absence of a clear-cut Amencan posi
tion on an advanced interceptor, not
pressure, as charged by the British after
German rejection of the Saunders-Roe
SR, 177, 15 a major problem to the
Genmans i reaching a decsion, UL S,
military officials here believe.

A team of German air foree experts

headed by Chief of Staff Lt. Gen. Josef

F-104As Operational Soon

| Lockheed Aircraft Corp.’s F-104As will
become fully operational at Air Defense
Command’s Hamilton Air Force Base
near San  Francisco, Calit.,
month.

F-104 Starhghters will be armed with
wingtip-installed Sidewinder guided mis-
siles.

Hamilton AFB is headquarters for

the Western Air Defense Foree, com-
manded by Maj. Gen. Hugh A. Parker.

within a

Kammhuber will fiv to Washington on
I'eb. 7 for techmical talks aimed at
clarifving a welter of aireraft company
claims and counter-claims.  Although
the number of planes to be bought has
varied from 100-0dd to 400, value of
the contract will easilv top 5100 nul-
hon.

Merit o Count

Defense Ministrv ofhcials insist de-
cision will be based entirelv on merit,
but pohitical considerations have plaved
a part in delaving placement of much-
sought order.

Both England and France are anxious
to Fatten their forcign currency reserves,
and  American  maniifacturers  would
like to recoup from 1937 USAT stretch-
outs and cancellations.

Interceptor decision, which was origy-
mallv slated prior to Dec. 51, then post-
poned until this month, seems unlikely
before the end of March.

Germans are now asking prospective

suppliers for additional technical data.
as well as reviewing flight data accumun-
lated to date.

Northrop Reveals
T-38 Fighter Details

Northrop N-1561", hAghter  version
built on basic T-38 f_t}Ilﬁgllhll'lﬂT'l 15
scheduled to have a range of more than
1,700 nautical miles with external tanks,

Takeoff weight will be 11,500 1b. as
compared with 10,900 Ib. for the tramer
version; wing span is 26 ft. 5 in., with
1.!.1:1”t1|:.| drmamecont,

The overall length s 41 ft. 74 in.—
42 ft. 8 in. for tluL' T-35. Height is 13
ft. as compared with 11 ft. 11 in. for
the T-38.

In addition to boundary laver con-
trol, the N-156F will have mr load-
actuated leading edge slats. A droguc
chute will be used to shorten the land-
g rumn.

Adleron and rudder feel will be at-
forded by control force springs. Longi-
tudinal tecl will be by combination of
comtrol force spring and bobweight.
Longitudinal and directional stabality
augmentors will be used in senes with
control svstems.

Speed brakes will be located on un-
derside of fusclage forward of main
landing gear doors.

Skid, surfaced with Teflon, will sup-
plement oversize tires for operation
from sod runwavs. Skid 15 projected to
serve the same function as a dual wheel
installation at reduced weight and vol
ume for stowing,

AVIATION WEEK, February 3, 1958

'||"} L

1

A A r
t‘iﬁ-ﬂi i1 lu""-i-'-'.

T

i W

"
e

d;
-

Ll .-.!

(&

5
.|-d'.4.
-y -

Bl

)
L}

Al

= I [y |

L%

|

i

o . - - T
(J |;()B\ I y (:[T\ PIDI\\ — Nowhere can an aggressor take refuge {rom

America’s mighty instrument of retaliation, the Northrop Snark SM-62...
world's {irst intercontinental guided missile, now scheduled [or delivery to
the Strategic Air Command of the U.S. Air Force. These pilotless bombers
are designed to carry nuclear warheads with unerring accuracy over inter-
continental ranges. Snark missiles can be launched in mass [rom sites thou-
sands of miles from their targets. This lorceful deterrent to attack 1s an
existing product of Northrop's “*vears ahead’ engineering. Missiles, drones, super-
sonic jet aircralt, ground suppert and armament equipment, integrated weapon
systems and other vital national defense elements are being developed and pro-
duced at Northrop, where simplicity and economy are vital elements in
the continuing search for weapon systems to guard tomorrow's {ree America.

NORTHROP

HOETHSREDP AIBCEEET. NG, & BEYLELY WILLES, CALIFORMNEA

Builders of the First Imtercontinental Guided Missile
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A new

PUTTING
MEANING

INTO
DEFENSE

and is available for purchase.

The CL-28—a direct derivative of the Bristol Britannia—
carries the most comprehensive collection of electronic and
other detection equipment ever assembled into one aircraft
for locating, tracking and ‘fixing’ enemy submarines—
‘snorting’, or on the surface. Once
contact is made, torpedoes, depth bombs and other offensive

whether submerged,

weapons are released.

It was specifically designed for long periods of ocean patrol
duty . . . tactical coordination with naval

surface craft on defensive and offensive
manoeuvres . . . convoy and search-
rescue operations.

The CL-28 will meet or surpass the re-
quirements of friendly countries respon-
sible for the defense of coastlines and
sea approaches. For full information,
write directly to vice-president/sales.

dimension
of sea safety

The Canadair CL-28 is the most formidable search, strike
and kill maritime patrol weapon in the air today. It is in
quantity production for the Royal Canadian Air Force
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Congress Draws Battle Lines
For Outer-Space Control

Washington—A threc-wav fight over
political and administrative control of
outer-space research and development
has developed among leaders on Capi-
tol Hill.

On one point all three factions con-
cur: control should be with a civilian
agencyv. They would pull power out
from under the Advanced Rescarch
Projects Agency which Secretarv of De-
fense Neil McElroy proposes to estab-
lish to give military direction to outer-
space development (AW Jan. 27, p. 21).

Three Proposals

The three proposals, each with pow-
erful backing, are:
e Fstablishment of a Department of
Science and Technology, headed by a
cabinet-level Secretary, which would
give policy direction to all civilian scien-
tific fum:tmns This legislation 1s spon-
sored bv Sen. John MecClellan (D.
Ark.), chairman of the Senate Commit-
tee on Government Operations, with
jurisdiction over the re-alignment of
government functions, and by Sen.
Hubert Humphrey (D.-Minn.), chair-
man of the subcommittee on reorgani-
ztion,
e stablishment of a five-member presi-
dentiallv-appointed  National  Science
Council to direct outer-space and all
other specific projects of the govern-
ment—civilian and military. The posi-
tion of Rep. John McCormack (D.-
Mass.), House majority leader, who
introduced and is pushing this measure
15 that a new Department and Seeretary
of Science and Technology would
simply create another laver of burcau-
cracy and end in a stalemate: it would
have only co-equal authority with the
Department of Defense, leaving final
decision on controversial policies to the
President. McCormack is a member of
House Government Operations Com-
mittee  which has been conducting
hearings on the general subject of
federal science program. A companion
proposal, introduced by Rep. William
Dawson (D.-111.) chairman of the House
Government  Operations  Committee,
would set up a $200 million scientihe
rescarch reserve fund, which would take
financial control of scientific projects
from budget and accounting experts.
The fund would be administered by the
National Science Board of the National
Seience Foundation to give continuing
support to high-prionty projects and
climinate the present practice of start-
ing and stopping projects with the fluc-
tuations of fiscal requircments.
e Establishment of a Division of Outer
Space  Development in  the Atomic
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Energy Commission. "This has the sub-
sl:gml:ml backing of the Joint Atomic
Energy Commutter and was mtroduced
in the House by Rep. Carl Durham
(D.-N. C.), the chairman, and in the
Senate by Sen. Clinton Anderson (D.-
N. ALY, vice chairman.

Moving rapidly  to capture juris-
diction over the cmerging held of
outer-space, the Committee set up a
Subcommittee on Quter Space Propul-
sion, headed by Anderson, and includ-
ing Sens. Henrv Jackson (D.-\Wash.).
Albert Gore (D.-Tenn.), Bourke Hick-
enlooper (R.-Ia.), and Reps Chet Holi-
feld (D.-Calif.), Melvin Price (D.-111.),
James Vian Zandt (R.-Pa.), and James
Patterson.

Backers of the MeClellan-Humphrey
legislation are vigorously opposing the
“grab for authomty” of the Atomic
Lm:rg*n Committee, They claim  that
there is little more reason for turning
outer-space |m11m control to the "'L]*L
than there 15 for turning it over to the
Department of Agriculture. The Me-
Clellan-Humphrey proposal would sup-
plant the Jomt Atomic Energy Com-
mittee with a House and a Senate
Committee on Science and Technolog
and AEC would become a branch of the
new Department.

The proposal of National Advisory
Committee for Acronautics to obtain
authority over a Eumpr{:hf.miu. ouker-
space program (see p. 32) has not vet
received official attention on Capitol
Hill,

The new Department, in addition to
coordinating and directing science pro-
grams would administer a scientific
scholarship program and establish na-
tional institutes for basic scientihc re-
scarch, It would take over the present
science functions of numerous govemn-
ment  orgamzations—National  Science
Foundation. Commerce Deparbment,
Burcau of Standards, Smithsonman In-
stitution.

sen. Anderson argued that the advan-
tages of establishing a new department
or agency to direct outer-space programs
are uuhﬁ.ughu] by the disadvantages.
[e commented:

Advantages of New Agency

“The advantages of a new agency
could be in the desirability of fresh ap-
proach and new administration to cope
with a unique problem. A new agency
lives m a fru:*f political chimate free
from the disputes of other vears. and it
could prosper in this climate. In addi-
tion, the poliev for space for peace
would be fostered bv removal from any
association with the military or with

1:.I.IL1:.1|]UI.IS l'hf.'!'il.'.'ilftil 1][[."5[3]1': i'l:l some E'Eifu't*
INg AZCNCICS.

“But time, which mav be of the s
sence, would be lost in stafing and m
building facilitics. Short of an expensive
crash effort, up to two vears could be
losk .o

“One problem today is that we have
S50 nNEmnmvy L\L'futl"l.[,. lgl_’ﬂ{'_'\ Cﬂl'l’.ll'.l'll.ttCL"'u
and other groups in scientific and tech-
nical affairs, and the creation of a new
ageney would seem to lead to additional
L‘r_u'nfumﬂn and possible rivalry,

“The alternative 15 |:Llr:1ng jurisclic-
tlL'll'i m an L"I.I."'rtlllg CIV lh.]l'.l JELIIL“'.
There mav be several from which to
choose but the Atomic Energy Com-
mission appears to be the most logical
choice, The AEC nuclear rocket project
—Project Rover—provides a basis  for
further cfforts at large scale nuclear
propulsion. There is ample scientific
evidence that nuclear propulsion offers
the best hope for propulsion of a space
vehicle with its powerful and long-lived
fuels and tremendous power potential.
But ¢ven without this, an assignment
to the Commission is tempting because
it 15 a going agency and has the best
laboratory t:'ﬂmph: in the nation, per-
haps the world.” NACA would serve in

an advisory :::lpm:lt}' to AEC on space
|JTﬂin¢llI]!'i,

News Digest

Reaction Motors Inc. and Thiokol
Chemical Corp. agreed to a merger last
week, continuing the trend toward
consolidation of talent and facilities n
the missile pm]]uhmn ficld (AW Jan.
20, p. 3% Jan. 27, p. 33). [{E[] stock-
holders will get one share of new Thio-
kol stock for cach 13 shares RMI stock
thev now hold.

Acrojet-General Corp. expects to add
1,000 professional and skilled workers
at its Sacramento, Calif., plants by next
June. About one-fourth of the new
emploves will fall in the professional
class.  Companyv  currently  emplovs
about 7,000 people at S;lcnumntm

Solar Aircraft Co., in a4 move aimed
at  strengthening its muassile contract
bids, has merged with Norden-Ketay
Corp.. avionics firm, hard hit by de-
fense cutbacks. Solar's stock is being
picked up by Budd Manufacturing Co.
with view toward possible merger.

Strategic Air Command set a new
fiving safety record in 1957 with fve
major and minor accidents per 100,000
hr. lown. Previows low mate was nine,
achieved in 1956.

Breguet, French  aircraft  hrm, s
ready tn v the second prototype of its
Breguet 1001 Taon, lightweight ground
attack hghter.

37



—

i,

Several important modihcations are visible in these first pic.
tures of third prototype Martin SeaMaster taking off on its ini-
tial test Aight near Middle River, Md. (AW Jan, 27, p. 35). Side
view (top left) shows redesigned bullet at junction of T-tail
having a deeper cross section than on btwo previous XP6M-1s,
Also noticeable is a canted fairing under the bullet to reduce
inflight drag. Martin enginecers have visibly canted four after-

W

. = -

burner-equipped Allison J71 engines outwards to eliminate
afterbody heating problem encountered on XPoM-1s.  Also
shown is redesign of front of engine nacelles to provide more
even airflow distribution across engine compressor facings.
Navy program for SeaMaster calls for eight YPGMs with J71s;
18 P6Ms with P&W J75s. SeaMaster has un unrefueled range
of 1,500 mi., speed of over 600 mph. with 15-ton pavioad.
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YP6M-1 SeaMaster is escorted by supersonic Grumman F11F-1
Tiger chase plane during its recent two-hour hrst Hight. Two
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carlier XP6M-1s compiled 75 hr. flight time before they were
destroyed as a result of malfunctions in the tail system,
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AIR TRANSPORT

Capital Puts 880 Near Breakeven Point

Convair’s financial guarantee in turn offers airline
an answer lo pressing fiscal, equipment problems.

By Glenn Garrison

New York—Capital Airlines mayv have
found a wav out of its cquipment and
fiscal troubles by purchase last week of
nine-15 Convair 880 jets with a finan-
cial assist—but not necessarilv  cash—
from the manufacturer,

General Dynamics Corp., whose Con-

vair Division 15 building the plane, also
improved its commercial 530 prospects
with the $60 million sale by approach-
img the breakeven point,

The manufacturer has agreed to help
[dplhi find money not only to pay for
the 880 order but to re-finance the air-
line's existing 545.5 million debt for
Vickers Viscount equipment, The Con-
viir builder also is aiding Capital by
arrangimg  piston equipment  leases to
tide the airline over the interim until
the jets are delivered.

Delivery in 1960

Plans call for first deliveries under
the 880 order i September, 1960, with
the rest of the planes arriving over the
succeeding vear. Nine of the four-
engine jets are needed for its present
svstem, Capital savs, with the other six
confingent on future expansion. The
airhne is seeking two new routes in the
Great Lakes Service Case, and the
cquipment order makes at least one of
the routes appear promising for Capital.

Oral argument in the case began last
week.

I"ifteen planes to Capital would put
rotal orders for the Convair jet at 63,
Lambert J. Gross, vice president-finance
of General Dvnanues, told Aviariox
WEEk l‘Ili;]l' breakeven point for the
plane “can’t be nailed down that
closelv,” but that the sale “mav well put
us in the ball park.”

The two firms, Gross said, have
reaiched  an understanding  whereby
General Dvnamics will lend Capital
“reasonable assistinee” with its financ-
g problems., After reviewing the air-
lime's problems, General I"}nmmm cim-
cluded that with the 550 serving Capi-
tal's routes, the problems could be
straightencd out without great difficulty.

Financing Plan

Details of the hnancial arrangements
were not hnal, Gross said, but it is
"not f:u':ll‘::m]:lhtt‘i:l to pmud:: cash
money out of our coffers.”

General Dynamies  would zo part
wav in guaranteeing outside loans to
E:lplt'ﬂ

A spokesman for the airline said,
however, that if outside Anancing could
not be arranged, the agreement calls
for General  Dyvnamics  to provide
MOnCy.

Concerning anv extension of direct
credit to Capital for the 880s, Gross

made, according to industry sowmces.

without any takers being found.

approached.

very slow as a resnlt.

New York Airways Decides on H-44s |

New York Airwivs last week confirmed its previonsly expressed interest in the
Vertol 44B by announcing a decision to buy five of the tandem-rotor machines.

Present fleet of Sikorsky 5535 and 5:58¢ are being sold, President Robert L.
Cummings, Jr., said, but final arrangements have not yet been made. The Vertol
order, scheduled for delivery beginning in April, is “subject to the satisfactory con-
clusion of discussions now under way with the Civil Aeronautics Board.”

New York Airways commissioned William Wold Associates, New York aireraft
broker, to sell its Sikorsky flect. As of last Wednesday, no actual sale had been

Wold has offered the New York Airwavs fleet to helicopter operators all over
the world. At the recent American Helicopter Society meeting in Dallas, printed
notices of the offering were ciicunlated and a namber of operators were approached

The helicopter package. which includes tools and training, was also offered to
overseas operators including Japanese. Chicago Helicopter Airways was approached,
but that operator has just bought two new 5.58s. Los Angeles Airwavs also was

A year ago prospects of selling the rotoreraft to offshore oil operators along the
Gulf Coast might have been good, but an oversupply of crude oil now has resulted
in a lull in this activity. What had been a brisk market for helicopters has become

said such a possibility was remote. He
said Convair contemplates selling the
plane to Capital on the same basis as to
any other Lu*.lmm.r as far as pavments
are concerned, with the normal cvele
of down pavment, progress pavments,
and fnal pavments,

Purchase of the §80s will permit
Capital to operate competitive cquip-
ment on all its major routes, the air-
lime’s president, David H. Baker, told
Aviarion WEeEk. The airline’s 39 Vis-
counts can be used more cfhcienth
thronghout the svstem, and Capital can
cet rid of some of its monev-losing 12
DC- 15, 18 DC-35, and 12 Lockheed
(49s,

Great Lakes Routes

The new Convairs would go on
the Buffalo-Miami and I'.I'L'trmt—"-"'l.hm‘ll
rontes if Capital gets them in the Great
Lakes Case, The Civil Aeronantics
Board cxaminer im the case recom-
mended Tast summer that Capital be
awarded the Buffalo-Miam route, then
withdrew the recommendation last No-
vember. The examiner suggested then
that if the aitline had competitive
cquipment to serve the route, he would
return to lus original position and rec.
ommend Capital.  In the meantime,
National Airhines was recommended for
Buffalo-Miami. Capital also is secking
the Detroit-Niami run,

Both rontes, Capital contends, are
absolutely essential to the airline’s svs-
tem to provide a seasonal halance to
the pattern.

Since the 880 order was announced.
Capital has withdrawn its request to
CAB for a return to subsidv. The
Board's decision to allow a 6.6% fare
increase, of course, 15 another factor in
the carrter’s brightemng financal out-
look.

Apparently as a result of these de-
velopments, the airline’s stock  has
climbed sigmficantlv. Last weck it rose
from 510 to S16.

Frank Pace, president of General
Dyvnamics, last weck was to send a tele-
gram to CAB confirming the purchase
by Capital.

The 8580 purchase agreement did not
imvolve General Electrie, manufacturer
of the CJS05 (J79) turbojet which will
power the plane, according to both
General Electric and General Dyvnamices.
Gross said, however, that G might
possiblv come in at some stage in the
procecdings,

Arrangements  for  leasing  piston
cquipment are “fairly well along,” the
General Dyvnamices official said, The cor-
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Bril'ul Seeks U. S. Jet Sales

Model of Bristol 200 shows mounting of three jet engines on tail of the short-range transport. British European Airwavs has delaved its
decision, on the aircraft (AW Jan. 27, p. 39) pending studv of a new financial proposal by de Havilland Aircraft and the ontcome of the
U. 8. sales talk by the combined team of Bristol Aeroplane Co. and the Hawker Siddeley Group. Industry sources said a decision favoring
the de Havilland 121 was delaved when Hawker-Bristol team reported U, 8, interest, particularly by Pan American World Airways.
But a PanAm spokesman said, “We look at every airplane, are interested in every airplane but have no special interest in the Bristol 200.”

poration 15 handling the leasing as a
service to Capital onlv, adding 1t to
the sales package.

Capital would need some long-range
cquipment to cover a route or routes
to Miami.

But leased aircraft could mect its
interim requirements until delivery of
the 880s.

As to possible financing of new
transports through credit arrangements
between  manufacturer  and  arline
customer, Gross considers such a trend
unhkely.

Capital requirements of the aircraft
industry are so great, he pointed out,
that “we couldn’t go very far down
that road.”

‘Nothing Unique’

The agreement with EEI]]ll'dI con-
cerning t%l S80 purchase is “nothing
unigque or dramatic,” Gross said. Sales
of Convair 440s to Latin American
countrics, he noted, have been handled
on a similar basis in the past, with
General Dvnamies J].':I':ll'l.gll'lé the hnanc-
ing through commercial banks and,
where necessarv, partiallv securing the
loans.

Regarding possible agreements with
other potential 880 purchasers for the
kind of help Capital will get, Gross said
“there 1s nothing the works which
has reached the same degree of ma-
turitv”” as vet.

Capital’s §880s will be in 94-passenger
mixed configuration, according to the
airline.
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House Unit Plans CAB Probe

Washington—House Special Subeom-
mittee on Legislative Oversight  indi-
cated last week that it will investigate
airhne entertainment of Civil Acro-
nautics Board officals.

In another area, the subcommittee
headed by Rep. 1'lurh:rgcm M. Monlder
(D.-Mo.) 1.11]] look into two route
awards 1 which the President over-
ruled the Board's recommendations and
askee for an amended order. Cases in-
volved are the North Atlantiec Case and
the Transpacihe Case,

Subcommittee hearings opened  last
week with a general inguiry into the
regulatory agencies to determine if they
are being admmistered as Congress in-
tended.  Other agencies involved  be-
sides the CAB immclude the Federal
Communications Commission, [Federal
Trade Commussion and the Securitics
and Exchange Commussion. "T'his week,
the subcommittee 1s expected to go
mto “specthes.”

Following the first dav of general
questioming  last week, the House in-
vestigated  staff evidence  that  airline
exccutives have “lavishly™ entertained
members of the CAB. The report said
mvestigators were examining the books
of country clubs in the \Washington
arca and questioning airlings to deter-
mine the amount of money .slwnt o
entertaimment of CAB officials.

The only hint at the beginning of
the ]1L1r1r:g'-. of possible “wrong doings”

in connection with the CAB was made
bv  Subcommittee Counsel Bernard
Schwartz during the questioning of
CAB  Chaimman  James  Durfee.

Schwartz asked Durfee if he felt it
improper for anv one partv in a case
to argue its cause privately with the
exccutive branch in  imternational air
route cascs.

Rep. John W. Hesclton (R.-Mass.)
objected to the question on the hasis
that no evidence had been introduced
that such a conversation had taken
place. Schwartz replied that he was
prepared to offer background material
and that the subcommittee will 20 It
more specific matters at a later date.

Most of the questions asked Durfee
centered around what effect, if anvy, See-
tion 501 of the Civil Acronautics Act
had on the independence of the CAB.

Section 801 states that all decisions
pertiining to a U. 8. carrier seeking to
engage in foreign or overseas air trans-
portation 15 subject to approval by the
President. It was included in the act in
order that the President might retain
his authorty over all foreign policy
matters, which award of air routes
might atfect,

Under Scction 801, the CAB con-
ducts a route case proceeding jn the
SAINC mannder as [IE]'I'I'H.‘HHC CilS0S L"."'IEI:{.‘]]‘t
that it forwards its indings and recom-
mendations to the President for final

approval.
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The exciting 500 mph Caravelle—
the only twin turbajet airliner
flying in the free world today.

_ THE ONLY OIL APPROVED FOR THE
_ WORLD’S MOST ADVANCED TURBINE AIRLINERS!

ESSO AVIATION TURBO OIL 35

ESS50 AVIATION TURBO OIL 35—the one engine oil for these
modern aircraft of foday and tomorrow :

Anticipating by many years the need for an entirely new
synthetic lubricant, Esso researchers, working in close
association with the British Ministry of Supply and en-
gine designers and builders, produced Esso Aviation
Turbo Qil 35—o synthetic oil that met and exceeded
the stringent lubrication requirements of turboprop and
turbojet engines.

The development of this product is a typicol exomple
of Esso's continuing leadership in turbojet lubrication.

8 OUT OF EVERY 10 OF THE WORLD'S INTERNATIONAL AIRLINES USE iﬁ

“Esso Aviotion Turbe Oil 15, a lighter viscosity grade, is recommended by Prott &

Vickers Viscount
Sud-Aviation Caravelle
Bristol Britannia 300 Series
Fr::.l.ier,-"Fmrn:hrfd E-27
DeHavilland Comet IV
Boeing 707% '
Douglos DC-8%

Whitney Aircraft for the JT-3 and IT-4 engine models which have been selected by many

airlines 1o power their 707 and DC-8 aircroft.
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POWERED BY

Rolls-Royce Dort
Rolls-Royce Avan
Bristol Proteus 755
Rolls-Rayce Dart
Rolls-Royce Avon
Rolls-Royce Conway
Rolls-Royce Conway

E= e

AVIATION PRODUCTS

Domestic Lines Dispute CAB Fare Offer

E"l" I-l- IJ- D{]t\

Washington — Domestic  trunklines
last week challenged a Civil Aeronantics
Board offer to approve a temporary fare
boost of 6.6% as “too little and, per-
haps. too late.”

Although the majority of the nation’s
12 domestic trunk carriers late last week
had indicated their intention of accep-
ting the Board’s invitation, the offer at
tracted no immediate rush of tanff fl-
mgs for the increase. A few airlines
took the attitude that “it i1s better than
nothing” bhut at least two major aur-
lines hinted strongly that thev were
completely  dissatished  with the Pro-
posed fare hike.

varlier last month, fve airlines had
filed for fare increases ranging from
129 to 1535 as the absolute minimum
needed immediately to arrest the indus-
try's {lLttrmmhng financial condition
(AW Jan. 27, p. 38},

Latest action in the long drawn-ont
fare case stems Ffrom a Board announce-
ment that 1t would permit an across-
the-board 4% fare increase on all fares
plus an extra S1 charge on all hckets.
The revised taniff structure  would
amount to an average 6.6% fare boost
although the inerease would be sub-
stantially higher for most smaller trunk-
lines because of the $S1 surcharge on the
normally large volume of tickets sold
over short- ]mul routes,

Interim Measure

The fare mercase would be an in-
terim mcasure only, effective until the
completion of the General Passenger
Fare Inveshigation, Undoubtedly, the
Board will iu -pass the statutory 30-dav
filing requirement and accept short-
notice hiling requests.

In such an event, the Air Trafhe Con-
ference of America, an  orgamzation
through which all tanff reVISIons  arce
filed, is keved to distribute the fare
changes through the use of conversion
tables within 24 hours of Board ap-
proval of the fare if all airlines file for
the increase. Should one carrier or more
fail to fle for the Board formula or file
for a different rate, the eonference
would be required to revise all tanff
manuals, a procedure requiring three to
Four weeks.

In arnving at the fare formula, the
CAB was h;ﬂir 3-1-1. Clhairman James
Durfee and members Harmar Dennv
and Lous Tector voted for the 4%
plus 51 ncreasc.

Vice Chairman Chan Gurnev asked
for a 10% plus 51 increase and Mem-
ber Joseph Minetti wanted no increase
at all at this time,

Gurney was the lone dissenter in the
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suspended  Passenger  Fare  Investiga-
tion (AW Oct, 7, p. 38) when the
Board refused to grant a request by
seven airhines for a 6% increase, At
that time, Gurnev warned that the de-
mal of the “small” fare increase places
the airlines in a “entical financial posi-
fion.”

As late as November, the Board again
turned down the 6% propaosal by refus-
ing to reconsider its earlicr decision
atgﬂimt such a move. The Board gave
no reason for the sudden reversal of its
1957 stand.

Eastern Airlines was one of the first
carriers to indicate it plans to file for
the increase. The carrier also filed
plan to expedite a final decision in the
General Passenger TMare Investigation.
In effect, Fastern's action 15 similar to
the proposal hled by American Airlines
last month (AW Jan. 27. p. 38) except
that 1t wmﬂ{l limit the time for brcfs
to 30 davs instead of 60 as sngeested
bv American.

Airlines’ Stand

Trans World Airlines emphasized the
madequacy of the adjusted rates by
pointing out that the revisions would
add onlv S2.80 to rthL wNew York-Chi-
cago first-class fare,

Tn announcing his intention to file
tor the rate change, TYVA board chair-
man and acting ]f:I:I'L"-EI.'.Iliﬁt Wirren Lee
Pierson said:

“Conditions at that time (suspended
Passenger [Fare Investigation) warranted
at least a 6% increase, and the general
financial condition of the indostry has
declined substantially sinece then.”

United Air Lines, which has been
asking for a permanent 17%  increase,
expressed  disappointment  over  the
Board proposal but by late last weck
decided to ask for the 6.6% merease.
American remained guiet and there was
strong indications that the carrier would
not relent in its nsistence for a 15%
mterim fare hike,

[n ats fling for the fare mmerease,
Capital Airlines told the Board it was
withdrawing its request for subsidy
mail pavments. Tt explamed that fore-
cast losses will not ]‘.IL' as great as those
anticipated in the petition for subsid
because of an improvement in currend
operating results. In a letter to Board
Chairman Durfee, Capital's President
David T1. Baker said:

“What appeared on Nov, 6, 1957,
(date of the subsidy filing) to he a seri-
ous and immediate financial problem
for Capital now appears to be a serions
and immediate financial problem  for
the entire domestic trunkline industry.
Operating  statements  fled with  the
Board recently indicate that, with onc

exception, all domestic carriers operated
at a loss in final months of 1957 . . "

Commenting on the CAB's decision
to grant the interim inerease Air Trans-
port Assn. President Stuart G. 'I'iptﬂn
accused the Board of uidmg its Te-
spansibilitics by seeming to  fulhll
them.” He said the Board action
solves nothing but merelv  postpones
financial needs for jet operations and
added:

“It took a Sputnik to shock the lag
ceut of our missile program. Will we
have to wait for Aeroflot, the Soviet's
airline, to overtake us before the govern-
ment appreciates the need for a pr-
vately fmanced U, S, commercial et
flect?”

Tipton estimated that, if the pro
posed increase were effective Feb, 1,
gross revenues for 1955 would be S1.7
billion compared to a S1.4 hillion n
1957.

He sid that 1958s net proht for the
mdustry would amount  to  approsi-
mately S44.8 million compared to 525
mllhtm in 1957.

“The 1|1.|:1L'r:1imu of this amount
comes clear,” he said, “when vou note
that the combined proht for 1957 and
1958 will be about S66 million, or not
much more than the $57.7 milhion
registered i the single vear of 1956.

The Air Transport Assn. estimated
that the industrv's 1957 net proft hgure
would have been 538 million instead of
$25 million had the Board granted a
(% fare mncercase when it was hrst re-
guested in March, Tt accused the CAB
of gambling with the future of the air
line mdustry and wamed that, becansc
of the earrent profit saueeze (AW Dec.
30, p. 29), “there 1s not enongh money
left over to m:lr_t]u.HLh help ﬁmmu_' the
§2 billion jet expansion program.

Board Vote

The Board voted four-one—with Gur-
nev again dissenting—to suspend  the
15% fnL merease filed by Continental
Airlines and the pehibon by TWA for
an overhaul of the fare strocture (AW
Jan 27, p. 38). Meanwhile, Capital lent
strong -up]:rrrr'r to the TWA plan which
calls for hasic per-mile first-class and
conch rates,

[f;|]1if;|1| ur,r_;f_-{] the Board to considor
the fare equalization principle before a
final decision 15 reached in the fare casc
and said the application of a basic ratc
“to the fare structure 15 long overdue.”

Last fare adjusbment was made
1952 when $1.00 was added to existing
onc-wav and round-trip rates. In 1945,
a 10% increase was L_:r:ml::nl but the
lower familv rates and round-trip  dis-
counts were introduced at that time to
offset the g;lil'l soomewhat,
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ROLLS-ROYCE
CONWAY

BY-PASS TURBO JET

has completed an official
British Ministry of Supply
type test in accordance with the

combined U.S./U.K. test schedule
at a rating of

[7,250 Ib. THRUST

and is in pmducrian fm* the

HANDLEY PAGE VICTOR BMk.2.

The British Air Registration Board have already confirmed
that a civil version of the same engine has successfully
completed a 150 hour test run in accordance with the

combined U.S.[U,K. Civil T:;fpe Test Schedule at a
dry take-off rating of 16,500 Ib. thrust.

ROLLS-ROYCE AERO ENGINES LEAD THE WORLD

Fatigue Signs Ground
21 Viscount 700s

London—Fatigue cracks in the mmer
scetion of the lower spar boom have
grounded 21 of the frst Viscount 700
turboprop airliners.

Cracks associated with bolt holes in
the hoom at certain undercarnage at-
tachment points were gaused by fretting
of the skin on the boom in this region
during landing.

Only 36 aircraft were prone to this
condition as all subsequent production
aircraft incorporated a redesigned deeper
boom operating under lowered stress
levels and fabricated from 248T. This
copper bearing material has mpuim
fatigue ch irl::h,n'-.hm to the 73571 allov
previously used. There was also a switch
to steel bushed holes along the boom
using fitted bolts and the m*-.utmn of a
linen based plastic “Formapax” strip
bhetween the boom and skin. Bolts were
wiped 1n mandatory chromated o1l
paint.

It was recognized that the fatigue life
of the original boom was rather low.
But on the strength of fatigue tests car-
riecd out on a cracked boom, these
showed very low propagation rates: it
was decided that replacement could pro-
ceed as part of a long term program.
This program had been in operation for
over a vear and 10 aircraft had been
modihed up to date.

The grounding instruction from the
Air Registration Board was based on the
condition of a boom returned to Vickers
last week. The cracking was much more
memm:ud and under test propagated
ast enough to reach across the whole
hoom.

All the replacement booms are ready,
having been prepared as part of the orig-
nal program. Replacement time for
¢ach boom is about four weeks,

Withdrawal of the aircraft from serv-
ice is not expected to have much effect
on airline schedules owing to the slack
winter service. British Furopean Air-
wiys, which grounded 10 aircraft and
Aer Lingus two, were both able to
maintain schedules. Air France, how-
ever, with 10 aircraft grounded, was
reduced to half its scheduled runs.

SHORTLINES

™ Air France 15 conducting survevs for
its new Polar route between Pans and
Tokvo with an intermediate stop at
Anchorage, Alaska. The new route is
the result of a recent bilateral agree-
ment between France and Japan au-
thorizing the 7,324 nautical mile serv-
ice, Lockheed 1649 Constellations are
being used for the survev flights and
will fly the route when service begins
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Convair 880 Club Compartment Seats 12

IFirst interior photos of fullscale mockup
of Convair 880 turbojet transport show club
compartment (above), passengers’ folding
tables (right) and two-abreast seating arrange-
ment in four-across first-class confignration
(below). Mockup is in San Diego, Calif.
Club compartment is decorated with off.
white shade on overhead sections; alternate
stripes of torquoise, dark blue and white
stripes on end partitions. Seats have black
and white harlequin-patterned fabric. Com-
parbment seats 12, takes up space equivalent
to that occupied by 12 first-class seats. Air-
lines can change to five-across sl:ﬂl:illg mn
4 hr., Convair savs. Color selections have
not vet been made by customer airlines,
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Now flying, the ELECTRA is available for "off-the-shelf'" procurement by the military seryices.

introducing the new

ELECTRA
PROP-JET

TRAINER

America’s first commercial prop-jet transport, the all-new
Lockheed Electra, 1s now in production for leading world
airlines.

Lockheed surveys of USAF training requirements formed
the basis for Lockheed designs proposed for 2 trainer ver-
sions of the Electra, The advanced Electra navigator trainer
and the electronic countermeasures trainer are both ideal
for these highly specialized missions. Each combines new
concepts of individualized student instruction, safety, per-
formance flexibility and operational economy never before
achieved in one airplane for Air Force training programs.

LOCKHEED means leadership

NAVIGATOR TRAINER

HifiE FRLCY
FLES T I.It.il'll:u r RAMGATORE TEL Iﬂ.'l!l Ll i

papio oriRaTon | EGUPMENT BACAS  INETRVTIOR SLATIMG oW RarTE s ||

RASILR EADAE TTATION CwdECg ALY DRaEGR TR

(L le T PRIFIANDN. THAING JTAYIN

[EaTiils i) S
APAEL FOATE EALw

Lockheed Aircraft Corporation
CALIFORNIA DIVISION
Burbank, California

ELECTRONIC COUNTERMEASURES TRAINER

RS milCA
FLBSHT EWGISTER I I.n1l.‘.|l.l‘|!|t Toalt .l.nq- MASHET I-'|1I-|It.l|.|. $I:'|.|n|n.'r rulr[l.u Ili.r-!:'tl-ll-ll
|

Eapin GFETATER CQUIFWER] BACKS  SOTRUCIDE SEATSRE  LIFD BATTS I-HIJ'I (QuIPMINT AAD ll'a'lh il HEW
[EEACEREY TRANIWTIEE YFAHL PANNS BAIN

m April. Air France also has scheduled
two special pilgrimages for the sick to
Lourdes this vear in cooperation with
the Catholic Travel Office of Washing.
ton. The pﬂgrmﬂgﬂ leave New York
for Lourdes on April 23 and Sept. 2

> Air Transportation Assn. reports LS.
scheduled arrlines last vear opemted
more imtercitv passenger- -miles than the
ratlroads for the frst time. The associa-
tion’s hgures—the frst cight months
actual, the last four estimated—show
that the airhines accumulated over 25
billion passenger-miles, the  railroads
about 22 billion, excluding commuta-
tion.

» British Eumpt::m Airways reports 2
record net carning of $3,360,000 for
the 1957 calendar vear. With three
months to go until the end of the cur-
rent  fiscal vear, Lord Douglas  of
Kirtleside, BEA board chairman, pre-
dicts a net proft of nearly 53 milhon.

» Braniff Airways will begin service
from the Southwest to Havana, Panama
and other Latin Amencan centers on
Feb. 6, with Douglas DC-6 flights
from Dallas to Houston, Havana,
Panama, Lima, Peru, and Buenos Aires.
A second service will depart Dallas on
Wednesdavs for Houston and Rio de
Janciro. ‘The return flights will leave
Buenos Aires on Sundays and Rio on
Fridays.

» FFrontier Airlines reports several com-
pany records for the vear ending Dec.
31, 1957. The carrier savs it carried
Ell,:rﬂﬂ PAasSSENgers a total of 57.621.-
000 passenger-miles, an  increase  of
11% over 1956, It transported over
742,000 ton-miles of air freight, 55,000
ton-miles of air express and 214,500
of mail, both air mail and hrst class
mail, during 1957.

» [nternational Civil Aviation Organ-
rzation has admitted Tuanisia as its 72nd
member,

» North Central Airlines flew 680,930
revenue  passengers 100,744,479 reve-
nue passenger-miles during 1957, a gain
over 19560 of 24% and 21% respec-
tively. The carrier flew 364,475 ton-
miles of air express, a 1% increase over
1956, and 191,862 ton-miles of air
mail, an 18% gain,

» Secattle-Tacoma International Airport
handled a record 1,408,488 passengers
—both  inbound and outbound—last
vear, a 10% increase over the 19506
total. Air mail for 1957 was up 107% to
20,721,216 1Ib.,, but slight decreascs
were registered in air freight, down
5%; air express, down 5%, and frst-
class mail, down 2%.
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AIRLINE OBSERVER

> Watch for a move by Great Britain to open a direct commercial air route
from Lngland to Mexico, Britain's Board of Trade wants to expand tounst
trathe between the two countries as part of a trade package that also involves
the purchase of Nexican frozen natural gas, the sale of British oil equipment
and aid to Mexico in the development ufga merchant marine.

* Airwayvs Modernization Board is negotiating with Aircraft Armaments, Inc.
for the development of an electronic air traffic control simulator to conduct

tests on design characteristics for data processing and display svstems now
being developed by the board.

» Braniff Airwavs will farm out its turbojet overhaul work, but the carrier
plans to do its own maintenance on turboprop engines and propellers. High
cost of establishing jet overhaul facilities is discouraging smaller trunklines
from following the practice of overhauling their own engines. Bramff's
overhaul functions will be taken over bv Southwest Airmotive in Dallas.

P Soviet Russia and the U. S. last week agreed “in prineiple” on direct air
service between New York and Moscow (AW Dec, 9, p. 38). The agrecment
came as part of an exchange agreement designed to improve mutual under-
standing between the two countries.

> Varig Airlines of Brazil will power its three Boeing 707 transports with
Rolls-Rovee Conway turbojet engines. Engine overhaul will be handled by
Rolls-Rovee at maintenance facilities now being established in Brazil by the
manufacturer., Varig chose the Rolls-Royce Avon turbojet engines for its two
Caravelle transports on order.

P> De Havilland has launched a sales campaign for its Comet jet transports
in Argentina, Aunstralia, New Zealand, South Africa and Lebanon. The
company is offering the transport with an early 1960 delivery date.

* Amencan Airlines 15 selling at least 30 Convair 2405 to Dundel, Inc., a
firm specializing in the leasing of aircraft. Ten of the 30 transports were
sold last vear and another 10 will be delivered to Dundel in 1955, The firm
has an option on an additional 10.

» Civil Aeronantics Board's Great Lakes-Southeast Case opened last week
with 45 applicants and intervenors, including 14 airlines, scheduled to testify.

P Hawker-Bristol has a sales and engineering team in the U. S, discussing
the firm’s planned Bristol 200 with domestic airlines. The group will present
to airline managements a detailed DPEIItIng analvsis showing performance
of the aircraft on a wide variety of U. 5. domestic routes.

» Convair thus far has committed or spent $50 million on the development
of its 850 turbojet transport, including more than $10 million in engineer-
ing costs. The company also has established an orientation program for
airline personnel who do not require detailed technical knowledge but who
must understand the broad aspects of the 880 program,

» United Air Lines put four million man-hours into aircraft overhaul opera-
tions last yvear. The company overhauled 245 airframes during the vear and
1,395 engines, including 11 engines for Japan Air Lines on a contract basis.

» Nine member airlines of the newly forined Assu, of Local and Territorial
Carriers met in a recent industry conference with all five members of the
Civil Aeronautics Board to discuss local scrvice problems, including an
nd;ustmcnt of the present mail pay svstem as a means of providing a greater
incentive for more efficient operations. Joseph P. Adams, ALTA general
counsel, acted as spokesman for the group.

» Six scheduled airlines serving Denver plan a “hospitality day” for Air
IForce Academy cadets. For the second consecutive vear, pilots and super-
VISOTY pcrscmml of the airlines will invite cadets from the academy at
Colorado Springs to spend Sunday in their homes.
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computers in this laboratory
provide answers at lightning
speed for Pratt & Whitney
Aireraft engineers. Included
are four advanced IBM 704
machines. Each has some 30
satellite units.

MORE THAN HALF AN ACRE of

Engineers at Pratt & Whitney Aircraft have
many matchless tools and facilities to call
upon. One of them is the Computation Lab,
the largest industrial installation of new elec-
tronic data processing equipment in the
United States.

In an air-conditioned building at United
Aireraft's Research Department, four giant
IBM 704 computers, and other data proc-
essors, are now in full operation. They com-
press yvears of engineering effort into hours.
Each 704, for example, is capable of perform-
ing about 2 million calculations a minute.

With these advanced calculators, it is possi-
ble accurately to prediet performance of a
complete engine through the whole range of

COMPUTATION LAB

. . . A Matchless Tool to Advance the Engine Building Art

operating conditions. Theoretical engines, too,
can be tested mathematically, to provide
knowledge practically unobtainable without
computers. For moreadvanced problems, com-
puters perhaps 100 times faster than the 704

are being developed.

Electronic computers had a major part in
the design and development of Pratt &
Whitney Aircraft’s widely used J-57, and
the J-75, most powerful jet engine in volume
production. The electronic marvels of the
Computation Lab, and many other advanced
engineering facilities, will be even more im-
portant in future years in the design, develop-
ment and production of the world’'s best
aircraft power plants . . . in whatever form
they take.

P&WA J-75, shown above, is the first engine to have guaranteed altitude operating performance. It
owes much of its design superiority to the work of electronie computers.

Pratt & Whitney Aircraft

Division of United Aircraft Corporation, East Hartford, Connecticut

CONNECTICUT OPERATIONS—East Hartford
Major Branch Plants—Meriden, North Haven, Southington

FLORIDA OPERATIONS—West Palm Beach
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MISSILE ENGINEERING

Weightlessness Crucial Spaceman Factor

By Russell Hawkes
Holloman AFB, N. M.—Efftect on

man of prolonged weightlessness is the
remaining crucial lanuu n o mannecd
CpAce ﬁight programs, and :’IL"mIt]ml. of
crew roles must wait until it is better
defined, according to Col. John P.
Stapp (AW Jan. 13, p. 27), Com-
mander of USAF's Acro Medical IMield
Labaratory here.

The Field Laboratorv's research in
human factors—notably Col, Stapp’s
own experiments with acceleration and
the balloon flights under space equiva-
lent  conditions by Maj. David G.
Stmons and Capt. ]{}w]zh W. Kittinger,
Jr.—has done much to bmld a fnnndﬂ-
tion for projected manned space flights.

Col, Stapp credits Navy Capt. Albert
R. Behnke with the classic work on long
term survival ina totally hostile environ-
ment. Oddly enough, Behnke's study
was aimed at solving the problem in
nuclear-powered submarines. The U.S.5.
Nautilus, first of the atomic subs. has
remained submerged for more than two
weeks and, savs her commander, there
is virtually no limit to endurance sub-
merged.

Col. bhpp savs there 1s no reason
whv men can't live as long in space as
TTIL“I. can under water, if the absence of
f*nhltt can be ignored, Stapp savs that
I:uht and current zero ,E_}[i"n.ll"'-. studies are
compromised by the difficulty of dis-
tinguishing between the effects of
weightlessness and those of the violent
cotry maneuver. An hour of sustained
weightlessness is needed to provide sig-
nificant knowledge.

Unmanned rocket explorations and
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the Project Man High balloon flights
of Kittimger and Maj. Simons (AW
Aug. 26, p. 33) indicate that primary
costnie racdiation is unlikely to prove
imjurious to human crews unless ex-
posure 15 over a period of thousands of
hours.

Col. Stapp told Aviarion \Week that
reliability standards needed to put space
fAight on a routine basis must be higher
than those for current aircraft because
survival 15 more precanious and there
15 little or no power of override enabling
the crew to abort.

Three Objectives

Stapp said USAF space Right proj-
ects have three objectives. In “order of
priority, these are:
® Proof that man can tolerate all condi-
tions of orbital Aight including pro-
longed weightlessness, It is needed for
L:m]plul‘mn of manned satellite and hy-
personic glide vehicles which are already
on the drawing boards. These should
be potent nuclear weapon systems and
ICCONNAISSANCE ]:uhlﬁgi ns.

* Development of a vehicle for all tvpes
of interplanetary rescarch. Military ap-
plications of research output consis-
tentlv exceed the® expectations of the
researchers.

¢ To price war out of existence by mak-
ing reconnaissance and weapons so effec-
tive as to necessitate the use or arbitra-
tion.

Stapp credited Russia’s Spuinik flights
with accelerating USAF's  space  re-
scarchers from money-starved, creeping
evolution to a revolutionary pace. De-
tails of the accelerated program have
not vet been announced but Stapp

assured Aviation WeEeg that belated
erasp of the military potential in space
flight by the public in this country will
nmiake good progress possible o the
technology of human factors,

Stapp called the launching of Sputnik
Il an engineering accompitshment of
the first order but said that as 2
biological expeniment 1t could be re
garded as onlv 35% successful since
the dog was not recovered. He cau-
tioned that we must expect simmlar
fatlures in our hrst launches with animal
subjects because of lack of experience
in dealing with the problems of space
flizht.

He said that no manned space flight
should be attempted unhl we have
proved ourselves able to recover EXPLrl-
mental ammals alive ::mmistcnﬂy.

Crew Usefulness

Dr. Simons, as head of the Space
Biology Branch of the Field Lab, 1s
especiallv: coneerned with the problem
of maximizing the uscfulness of the
crew of a satellite or space rocket, He
told Aviarron Week that present
measures of aptitude and performance
are too crude for the purpose of deter-
mining the capability of scientists and
crew members i space. He called the
development of a more rehned one a
prerequusite to getting the most ont
of the crew, as their missions will de-
mand nothing less,

Secking a name for the new meas
ure, Simons deaded on “Creativity
Index.” He said it must describe crea
tive imagimation as well as mmhative
under specithc circumstances and in
guantitative terms. The Intelligence

e — =

USAF's Acro Medical Field Laboratory’s Biodynamics Branch is studying effects of acceleration upon humans, as well as effects of

weightlessness. Here, a shock wave forms over the top of a windblast helmet being tested at a speed of Mach 1.9. Stagnation temperature
was 498F, The white enamel on the Fiberglas face protector used in the testing was scarred and eroded, but helmet remained intact.
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Quobient and special aptitudes of space
Hurk undoubtedly must be high, but
these measures tell nothing about the
effeet of circumstances on  individual
performance or the abilitv to seize an
opportunity to change a research pro-
gram or military mission profile on the
strength of “on-the-spot” insight. The
stresses upon the thinker will be lugh
and possibly extreme 1if the unknown
factor of weightlessness turms out to be
important, Isolation himits the amount
of help he can expecet from Farth.

The Creativity Index would not be
an unvarving measure of potential per-
I'-':]'Tl'l'lr"?'llf.' singce its main Purposc 15 to
serve as a vardstick in determining
variation in performance due to out-
side influences. In a qualitative and
subjective way, Simons was able to
notice changes in his own performance
level durning his 32 hr. aloft in Man
High IT swhich can be attributed to the
unique environment of a telephone
hooth-sized capsule 100,000 tt. up.

Creativity  Index would provide a
means of weighing the results of high
altitude chamber runs and other labora-
torv tests to make them more represen-
tative of actual flight conditions. [t
would also be useful in designing equip-
ment and plotting massion prohles so
that the scientist or soldier will arnve
at the entical point of the flight
condition to put out the best possible
cffort.

Space Flight Study

The Man High flights were con-
ceived specifically as spuce flight study.
Kittinger went to an altitude of 96,000
ft. in the first flight and Simons went
to 102,000 ft. At that altitude, only
| % of the atmospheric mass remamed
between Simons and space.

The series of balloon flights is -
tended to check human reaction to all
the tensions and stresses of space flight
with the exception of weightlessness.
I'hese include stresses such as fatigue,
extreme  temperatures and discomfort
and others stemming from the subject’s
knowledge that he is isolated in a com-
pletely hostile world and dependent on
the machinery around him for las sur-
vival, .

Most of these are new forms of old
problems. Design of the closed circut
physiology svstem is based largely on
Behnke's conclusions. The |1||]:|+J'-.Hi]nf
ity of ]urcﬁ-ﬁurumff outside ar to pro-
vide @ survivable atmosphere i the
capsule forced project scientists to de-
vise o way of regenerating oxvgen from
stale air or LFLlh_ an open {ucmt VS
tem feeding the subjects stored oxvgen
and exhausting used air to the outside,
Since less than 5% of the air inhaled
15 used ]':n. the ['l-nur_h and the rest dis-
carded, the volume stored in an open
circuit svstem would have to bhe 20
times that needed in a closed cireuid

MAN HIGH 11 balloon is inflated (ubove) prior to Maj. David G. Simons’ 32-hr, flight.
Conditions approximated space except for the presence of gravity, Patterns of light and
clonds (below) as scen by Simons [rom 100,000 ft, counld have viillue to meteorologists and
geophysicists.




svstem capable of reclamng  oxvgen
from exhaled air. To avoid a weight
and size problem of this order, a re
eencration technigque was chosen with
4 basie atmosphere made up of equal
parts of oxvgen, hehum and mtrogen.

can be absorbed by 1.35 1b. of LiOIL

Disadvantages are that it 1s a haghly
irritating dust that can make one cough
uncontrollably for hours if inhaled and
it draws moisture from the air in 2
reaction which releases heat. Quite a

PRECISE

PNEUMATIC

| he carbon dioxide absorber in the air lot of LIOH dust passed the air flter
regeneration circutt 15 anhvdrous lith-  at landing mmpact of Man High IL
i hvdresade. One pound of CO¥ I'ur’runali':_'l}', Simons had the presence

REGULATORS

 FOR MISSILES
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The "AChiever" — inertial guidance system proved
in recent flight tests of the Air Force's Thor long-
range ballistic missile—delivers remarkably
accurate performance.

Crushing acceleration . . . blast furnace heat . . .
the near-absolute cold of outer space are missile
flight conditions that test any guidance system to
the limit., That is why the AChiever uses New
Departure ultra-precise ball bearings.

N
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Thor guidance system keeps its bearings
on New Departure Precision Ball Bearings!

The success of such a system depends on the most
exacting accuracy in every part, Tolerances often
must be measured in millionths of an inch, as is the
case with the New Departure ball bearings on
which the AChiever's precision gyros turn.

Mew Departure is proud to have measured up to
the challenge, and is ready for volume production
of some of the most precisely ground ball bearings
yet produced . .. now in use in the guidance systems
of guided missiles for the Army, Navy and Air Force.
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Regulus | Makes 18th Landing

Viaking its 18th roundtnp flight, a Regulus 1 passes landing controller (top) on its final
approach., Officer in bottom photo  gave conntdown at launching site in control room
beneath launching pad. The missile was launched fromm INAS Pt Muogon and landed at

San Nicolas Island.
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AND AIRCRAFT

Wallace O. Leonard, Inec., his
recently dereloped a new design prin-
ciple whiel insures erceplional per-
Jormainee 1 pneumatie regulators.
The siarrow tolerance on the regulated
outlel pressure iz achieved by an unigue
balanced metering valve. The
sizes and weights of (fiese wen winils
show substantial reductions from
those of convenlional design. Teal dala,
demonszfrating (e superiority of
Lhese new deviees over previous regulo-

lors, is arailable.

yvour inquiry is invited

Complele information and immediale
consulialion on your needs for sueh
products s yowrs for the azking, Do
nol hesitale to submil your most ecael-

ing problems!

Wallace O. Leonard, Inec.
7T Kowirh Fair Oaks Avenue, Poasadena, ©alifarnd:
BPhame §Y eumopre 27131 o TIW X Poasa Cwd 7121
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COMPONENT, PRICELESS, AIR FORCE...an Air Force pilot is
an investment in time and money which must be protected. He is an
irreplaceable link in the chain of defense upon which our nation’s
security rests. But to the United States Air Force a pilot is more
than a set of dog tags. He's your wing man... your buddy in the
next bunk...a priceless member of your team. He deserves, and
gets, all the protection the United States Air Force can provide.
One new way will be with Kaman H-43 crash rescue helicopters...
on the alert anytime...anywhere.

A.’Jﬂfﬂ” AIRCRAFT CORPORATION

BLOOMFIELD, CONNECTICUT
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Long a prime military contractor,
Kaman is also a leading subcontractor
to outstanding aircraft and missiles
producers. Experience in processing
and fabrication of magnesium and
aluminum coupled with complete
manufacturing and assembly facilities
of over 500,000 square feet enable
us to produce the most complicated
housings and other assemblies for
airborne electronic equipment to the
most precise tolerances.

May we send you our 16 page
illustrated brochure of equipment
and facilities?

THE KAMAN AIRCRAFT CORPORATION
SUBCONTRACT DIVISION
BLOOMFIELD &, CONNECTICUT
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of mind to observe this and hold his
breath until he had escaped from the
capsule. Water vapor is condensed out
of the capsule atmosphere by the dry
ice air cooling svstem during the dn
and absortbed by a bwo-stage chemical
drving system  using lithium  chloride
and magnesium perchlorate during the
night when an air cooling s_w;tt'm B
not needed.

Crew Stresses

Since these svstems are essential to
life in space, thev raise their own set
of stresses upon the crew, They must
alwavs protect themselves against equip-
II'ILIH'. }Illllrf. because In manv  cascs
there 15 no rehable alternative.  Man
High Il offered a reminder of this,
Sunons was reporting ommi-range bear-
ings i sets of three to give the com-
mand post tracking hAxes and on the
mornimg of the sccond day of flight.
ground observers began to notice siz-
able errors. Capt., Erwin R. Arclibald.
phvsiclogist 1 the Space Biolog
Branch, asked Simons to  report his
respiratory rate, This 15 controlled In
the pereentage of CO® breathed. Ma
Simons reported a rate of 44 and
seemed to regard this as only slightl
above the normal 12 to 18. Archibald
was alarmed since in a traned medico
like Simons it showed a lack of msight
which might prevent him from saving
his own hifc.

On advice from the ground. Stmons
checked the COF concentration i the
capsule and found it to be 4% . Behnke
set 3% as the maximum acceptable
level. Unhl the emergency was past,
Simons spent alternate 10-min. periods

ot

breathing 100%  oxvgen in his pros-
sure helmet and the CO* Taden air of
the capsule. Eventually, the air regen-
cratiom svstem began to function prop-
erly and the emergeney procedure could
be stopped.

Physicians acting as laboratory sub-
jeets have u.‘[:rLru.mrul high CO* con-
centrations bhefore mﬂ\::-ut hmnﬂ the
abilitv to evaluate symptoms. Simum
h 15 Hi‘JLLllhh’.ﬂ that slow onset such as
that which occurred over a six or cight
hour penod m the balloon and u]nr_h
might occur in space permits loss of -
HJ:f-"h!I' to keep pace with the development
nf the more obvious symptoms. 1 this
proves to be the case. the mtelligence
of the crew members will be no surc
defense against failure of the air regen-
cration svstem In space, '

Man High 1l

Man High 11l the next balloon
fight 1in th-. serics, 18 tentativels
planmed for Mav or June. urther
flights in the seres are being considered
aned a two-man capsuale is being  de-
signed by Winzen Research Inc. tn n
crease the man-hours of research avail-
able m a fhight.

Maj, Simons 15 emphatically against
the 1dea breached i some guarters that
the crew should be anesthetized during
the Taunch and the mitial part of the
flight, He feels there is a role to I
plaved by the crew in these operation:
and  worthwhile observations  to b
made, The high level of mental cff-
ciency Simons asks for 15 also apt to
he impaired by the lingering effect of
the anesthesia. Col. 5tlp]:| pulﬂtw out
that going to sleep and awakening in

Students Practice at Missile School

Students at Army Ordnance Guided Missile School at Huntsville, Ala.. practice teardown
and reassembly of Nike-Ajax missiles in lnboratory.
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CASE HISTORY SERIES Number @ |

|
T 3 R o ¥ L B M GUIDED MISSILE RELIABILITY |

PROTECTION OF FUEL CONTROL 1
VIBRATIQN . SHGCK EQUIPMENT from destructive vibra-
AND COOLING

tien and shock in high temperature

propulsion section of IRBM missiles.

ENGINEERED MOUNTING SYSTEM '; £
MODEL 1322: LT

Robinson Model 1322 is a center-of-gravity ,:
all-metal mounting. Providing consistent per- '_'_ 0|
formance regardless of high or low tempera- I: &'
ture extremes, this design incorporates highly =
damped Met-L-Flex resilient elements. All- &
attitude, multi-directional protection is assured, S
SPECIAL FEATURES: B

1. Ventilation screens at top and bottom of Lo}

mounting enclosure allow the flow of cooling

air, thereby extending the range of environ-
mental protection.

2. Versatile mounting design facilitates adap-
tation to a wide range of components of varying
dimensions.

PERFORMANCE:  Jat|

Model 1322 protects against the rugged en-
vironment in the propulsien section of large
rocket-type missiles. Vibration, shock and ac-
celeration forces are controlled by the mount-
ing system through a careful combination of
spring rate and damping design characteristics.
Matural frequency of medel shown is 16 c.p.s.
for an Impressed excursion of ,080 Iins. and
equipment weight of 8 |bs,

o cm—
el

T — T —
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+

RESULT:

Adequate protection provided and reliability
accomplished for vital elemenits of fuel control
equipment through a Ilight-weight standardized
mounting system design. (Approximately six (6)
systems Installed In each Jupiter missile.)

L T o
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..""-|.""*i_:':p_:”I| . o i % Ko
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MODEL 1322 FOR REDSTONE AND JUPITER MISSILES

developed and produced in quantity for Redstone

- l Arsenal and Chrysler Corporation.
% ey o AT T IS

e "r""--_

ROBINSON =

AVIATION, INC.
Teterboro, New Jersey

ROBINSON CONTROL IS RELIABILITY CONTROL

West Coast Enzineering Office, Santa Monica, California
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outer space would make a suitable plot
for a mightmare. The difhculty of adapt-
ing to space flight would be com-
pumldul by "-.]LIL ping through the
transition from fmuhl“ to unfamiliar
circumstances,

The Biodyvnamics Branch of the
l'ield Lab is concerned mainly with
the eftects of mechanical forces upon
living tissue. It 1s studving:

e Patterns of deceleration in space rcla-
tive to human tolerances.

e Effects on tissue of changes in total
pressure upon the body  transmitted
hvdraulically through the blood vessels.

® Human ['nlr:r.un:f: ki) I1I'|i',:|1I:1'
® Tolerance to wind blast.

Rocket Sled Track

Opening of the Air Force MNssile
l'est Center’s 35.000 ft. rocket sled
track late next spring will provide the
Biodvnamics Branch with a valuable
tool for investigating possible decelera-
tion patterns, Variable water braking
will make it possible to program quite
complicated variations with some preci-
S1OT1.

The Field Lab 15 expecting to
make about two runs per month., When
space vehicle design studies vield some
deceleration curves, the lab will be able
to simulate them,

This will pose interesting problems
for the sled experts because the sub-
jeet will be facing aft or in some other
undesirable a:ilru,tmn during the acceler-
ation and it will be necessary to prevent
the effects of this from Lnnnf1|=-ar|’r the
data taken dumnng the dL::Lanhw part
of the run.

The total pressure experiments look
bevond the poncer space flights to a
set of problems that are expected to be
durable,

Pressure Fluctuations

These deal with pressure Huctua-
tions in the canned atmosphere which
ciin be caunsed by valve action or eveling
in the air recireulation or by leakage.
Wind blast during escape within the at-
mosphere also may do damage by in.
creasing the total amount of pressure
en body surkaces,

I'ield Laboratory scientists cite ovi-
dence the retinal hemorrhages suffered
by Col. Stapp in his record speed run
an the rocket sled and George Smith
of North American Aviation i his sup-
crsomc ejection.

The experiments will be carried ont
in special pressure cell and the retina of
the subject’s eve will be photographed
te measure deflechion or failure l[’:ll the
retinal blood vessels. A large pistol
pump will varv chamber pressure by as
much as 10 atmospheres at a rate of 10
Cps.

The cveling will probablv last for
only one to three scconds at first until
some data has been collected on effects.
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Scientists Simulate
Re-Entry Conditions

Philadelphia—Using gas-stabilized arcs,

scientists at General Electric Co.'s
Missile and Ordnance Svstems Depart-
ment have succeeded in simulating the
environment that will be encountered
by an TCBM nose cone on 1ts brief but
crifical re-cntry into the atmosphere.

The new arcs are similar in operation
to General Electric’s original water-sta-

bilized arc (AW MNar, 11. p. 31) but use
cas instead of water as the source of the
fu-:rh speed. igh  temperature plasma

jet. Anv gas can be used in the new
arcs, but {:Ulf.m] Electric Hr_u_uhhh to
date have concentrated on drev air, he-
lium, nitrogen and argon.

Designed specifically for nse in Gen-
cral Electric’'s nose cone research. the
arcs recreate re-entrv paramceters of heat
transfer. temperature, pressure and en-
vironmental  chemustry which  corre-
-1:|[}Tl[| re-entry conditions.

The r:ngnml water-stabilized are, ex-
plain the scientists, fell down on the
r.-]u;mi.ﬁrr; of the re-entrv environment.
hmited as 1t was to its original molecular
I 1LL'11|1 of hvdrogen J!‘I(l OXVECN.
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No. 9162 high capacity nozzle features
easy opening, soft closing, minimum
shock, during refueling operations. Also
No. 8385 Non-Drip oil nozzle for deliver-
ing lube oil. Features sure shut-off, non-

No. 9162
Overwing

Nozzle

drip valve in end of tube,

UNDERWING REFUELING

| No. 4082 valve is easi -
: easily connected to air- MNo. 4092 |
craft fueling adapters. Makes a positive, Unndem'ing 5
leakproof connection. Basic mechanism | }.'
| designed to deliver 600 g.p.m. at pressure Nozzle

!
drop of 8 PSI through valve and adapter. ' | l
~

Several different models available. |

HYDRANT SYSTEMS =
No. 13200 Emergency Shut-oft valve can

be remotely controlled. Adapter poppet Ne. 13200

va{llxre arrlrl &Tergl:en:yhﬁhurtl-nﬁ vialve work Hydrant

independently of each other Emergenc
Also No, 4096 series standard hydrant Vaﬁ*e y

af;i;ptm*s; No. 4083 series hydrant coupling

valves.
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|
| BUCKEYE IRON & BRASS WORKS
DEPT. AW, BOX 883, DAYTON 1, OHIO

Please send complete information on Buckeye aviation refueling equipment to:

| Name
Title e

Company

Address

City —

State s = ke

—
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INERTIAL GUIDANCE
SYSTEMS IN
PRODUCTION

INERTIAL PLATFORM
Lightweight and compact, Kearfatt
four gimbal inertial platforms are
choracterized by ropid worm-up
and alignment, Svitable for monned
aircraft or missile applications.

COMPUTER-AMPLIFIER
For analog or digital dota process-
ing. Available with fully tronsistor-
ized amplitier modules,

PANEL

Display and control panel for pilol
reference or ground support equip-
ment,

Other Kearfott systems feature 1B
pound, all attitude platforms with 2
minute warm-up time, Exomples of
compaoss systems are conventional
or roll stabilized directional gyros
and all attitude platforms with 0,257/
hour maximum drift rotes.

KEARFOTT COMPANY, INC.
LITTLE FALLS, N, J.

Sales and Engineering Officer: 1378 Maoin Avenue,
Cliftan, N, J. Midwest Office: 23 W. Calendor Ave.,
Lo Gronge, lllinais. South Central Difice: 211 Dentan
Drive, Dallas, Texas, West Coost Office; 753 M. Vineda
Avenue, Posodena, Colifernia.

cral Electnice’s scientists tried regular air.
water enriched with mitrogen and water
with oxvgen added. Next, they were
able to generate a plasma jet composed.
n proper proportion, of atoms and ions
of mtrogen and oxvgen and molecular
nitro-oxygen fr.tglm_nh

In all, there are now six arcs in opera.
tion. There are, in addition to the
original water-stabilized arc used fo
high temperature material testing, the
following: A research are, used to study
the effects of a magnetic held on be-
havior and properties of a plasma jet; a
reference arc which 15 a very pure arc

and serves as a standard; an aerodvnamie

arc which sunulates pressure distribu-
fion; a spectroscopic are, used to study
properties of materials and gases; and
a supersonic arc which can simulate the
chemistrv of re-entry conditions.

For the future, General Electric sci
enhsts are working on the development
of larger and more refined arcs, free
from contamination and with improved
fow, stability and temperature control
characteristics. Too, there is no w ay at
present to precisely measure tempera-
ture, pressure and material composition
at the extreme conditions encountered
in re-entry: and this 1s another problem
the scientists soon hope to solve,

University Planning
Materials Lectures

Pennsylvania State University is of-
fering two short summer courses for en-
gineers. Closely allied with todav's em-
phasis on research and development,
the courses are intended for design en-
gmeers and others engaged in research
on matenals. Lectures will be given by
a number of prominent seientists and
l:llglll!:t,ri

First course, on Materials Engincer-
ing Design for High Temperature, will
be held June 29 to Julv 3 at the Penn
State campus.

Course will include metallurgical
properties, mechanical statie properties
at high temperatures, thermal shock
and fatigue properties and design for
high temperature.

Course on Mechanical Properties of
Matenals will be conducted July 7 to
11, also at Penn State.

This course will cover hardness of
metals, plastic behavior of metals un-
der simple and combined stress, creep
resistance and high temperature proper-
ties of metals, fatigue strength of met-
als, effects of radiation, developments in
testing machines and mstrumentation
and metals under high speed loading.

Further information on either course
may be obtained from Joseph Martin,
]1up1rtm::nt of Engineering Mechanics,
Pennsylvania  State  University, Uni-
versity Park, Pa.
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Wind Tunnel Creates
High Speeds. Heal

A wind tunnel designed to develop
airspeeds of 15,000 mph, and tempera-
tures of 15.000F 15 now under con-
struction at Lockheed’s Missile Svstems
[Division, Palo Alto, Calif. |

Known as a “hotshot” tunnel be-
ciuse of the extreme speeds and tem-
peratures, it will be used to test nose
cones for the Navy's fleet ballistic mis-
sile Polans. 1t 15 expected to be ready
for testing - carlv spring, making it
the third tunnel of this tvpe in the
free world.,

USAF Rescarch and Development
Command has two similar tunnels at
its engineering center at Tullahoma,
Tenn.,

The tunnel is 44 ft. long, 6 ft. high
and has a diameter of two fFect,

Power for the air blast is gencrated
v a 20 million kw, {,]L{.I‘r]f charge
which cxplodes compressed air in 2
sl are chamber at one end of the
tunnel,

The superheated air erapts through
1 diaphragm  and rushes down  the
vacuum section contaiming the test mis-
sile creating heat and blast conditions
dmilar to those encountered in the

hvpersonic flight regime.

I'he L‘\]]lt}[lﬁ_{l gas requires only one
thousandth of a second to travel the
length of the tube.

I"iring time 15 linted to one twenty-
ifth of a second to prevent the tunnel
from melting under the 18,0001 tem-
perature,

The electric are, generated by 320
condenser units, creates  pressure  of
3(L000 psi. to provide the motive force
of superheated air,

Test missiles will be mstrimented
and high-speed electronic cameras will
be used to photograph wind tunnel
cxpenments.

Marquardt Revamps
Air-Space Group
Marquardt Aireraft Co., Van Nuws,

Calif., has named the company's air and
sparce Hight activities “"ASTRO)Y  —for Air-
Space  Travel Research Organization.
John A, Dmke will be director of the
former lnng range planning and rescarch
division,

Research programs in the propulsion
and accessories  helds covering  svstems
ranging from low-level atmospheric per-
formance through space operations are
being conducted. Particular emphasis will
be given to combining optimum elements
of varipus power systems to describe en-
aines capable of propulsion from the sur-

face of the Earth to outer space, Presi-
dent Roy E. Marguardt said.
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A Binks Model 7 spray gun is used to opply hot-process enamel

ta wing sections for four-place Beechcroft Bonanzas.
Location: Beechcroft Aircraft Corporation’s Wichitao, Konsas, plant.

Binks spray guns provide
"wings" for finishing schedules

Fast application of mirror-
smooth, tough-yet-flexible fin-
ishes to wing sections 1s a job
tailor-made for Binks spray guns.
Their excellent balance, regard-
less of spraying position, and al-
most effortless triggering action
reduce operator fatigue and boost
painting production. Fully ad-
justable needle valve compen-
sates for wear, a common cause
of faulty spray patterns, spoiled
finishes and work stoppages.

A complete spray equipment line,

Since man first began to take fly-
ing seriously, Binks has been pro-
ducing an ever expanding line of
spray finishing equipment to help
add both beauty and durability
to his machines. Todayv there are

over 1100 standard spray finish-
ing products, both manual and
automatic, in the Binks line.
Equally important is Binks na-
tionwide service which puts vou
never more than a phone call
away from on-the-spot repair and
engineering help.

Engineering assistance available.

Binks engineers know aircraft
and the problems in finishing
both component parts and fin-

ished assemblies. See for vourself
how the combination of Binks
equipment, service and “know-
how’ can help vyou get better
quality finishing at less cost. Call
your nearest Binks Branch office
or, if you prefer, write direct to
the address below,

Ask about our spray painting school
Open to all...NO TUITION...covers all phases.

EVERVTHING FOK Gons

AlR NATIONWIDE

EDMPR‘EEEDH" SERVICE

SFEAY FAINIINVG

Binks Hunufn:iurmg Company
3116-30 Carroll Ave. West, Chicago 12, Il

REPRESEMTATIVES IN PRINCIPAL U.5. & CAMADIAM CITIES « SEE YOUR CLASSIFIED @ DIRECTORY

3%



HAVE 9,000 BRAINS, WILL TRAVEL

Honeywell puts 9,000 brain hours per hour to work

on new weapons systems for our protection...

you should know about them...

here they are:

Inertial Guidance—Honey-
well gyvros, acceleromerers
and computers that send a
missile home by ""remember-
ing"" where it started, where
it 15, where it wants to go.

L

Test Instrunentation—
Honeywell console restc
systems runcomplete check-
outs on missiles before fir-
ing, saving time and money
by finding failures before
launching.

Engine, fuel and flight fn-
strumentatian—Honeywell
designs easy-to-read indi-
vidual instruments and in-
tegrated cockpit displays
for high Mach aircrate,

,_.-:‘gﬂ

--__*
o

Bombing Systems—Honey-
well digital computers im-
prove bombing reliability,
versatilicy and accuracy in
low altitude systems and
advanced systems for all-
alitude bombing,

For information on the design of weapons systems or components
for any type of misile, rockel or aircraft—call or twrise
Minneapalis-Honeywell, Military Products Group, 2600
Ridgway Road, Minneapolis 13, Minnesoia,

Reference Systemis—3-axis
Honeywell reference sys-
tems tor vertical and direc-
tion reference for fighe, fire
and missile control systems,
navigation and bombing.

A\,

|-::II 'f"

T

=f‘§5_{_[§="

Arming and Fuzing—
Honeywell advances in
infrared sensing devices
and pressure sensitive sys-
tems allow precise derona-
tion of high alatude mis-
siles or underwater mines,

., - - -

Flight Control—Honeywell
leads in experience in devel
oping and producing che
complex systems for posine
contral of flight for v
Mach aircraft and missile:

hea——

=T
;‘-T_‘:)_
| e

i

Navigation— Honey ¢
designs and builds incriial
navigation systems Hor et
aircrafe, blimps, surface ves-
sels and submarines, There's
no place where Honeywell
can't go.

Honeywell
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PERHAPSITRON, doughnutshaped plasma tube used for con- means and it is difhcult to determine their source, Atomic Energy GLASS doughnut-shaped tube, filled with I‘.i'.‘l'l:‘l'ﬂil'_l:-l.;ll ﬂ;"“; h;_'"t of Pei
trolled thermonuclear power research at Los Alamos Atomic Labo- Commission has cantioned. Tests indicate an effective plasma hapsitron. Copper enclosure for tube is employed to develo “m': of séveral
ratory, has produced up to million neutrons per discharge for temperature of about six million degrees Centigrade. This is magnetic fields vsed to constrain hot plasma and prevent if lf-?rl]l]'l coming in : ~
mperwils ‘of Shont h“'. Misosetant. Nestons K8 AN 111:?“::111{1-11 H"rfiu" ol mm“"ﬂg"'_g: ffmf:hnn €6 fop LU o 98 '.'"""m dtgfuﬂ contact with container walls with consequent loss of plasma temperature, SPLIT-SECOND switching of hundreds of thousands of
of thermonuclear fusion but can also be produced by other estimated to be necessary for thermonuclear power generation. loss of active neutrons, and creation of “false neutrons.” irfiperes curdént gt thowsands of volts is one of the

biggest problems in producing controlled fusion power,
U S B . tl h S = t- t S t R h s h Atomic Energy Commussion sayvs. Technique now
d s spark 5 who i Imes  c;
.S., British Scientists Stress Research in Thermonuclear Power Tests i oo o v g 'S
is shown above,

-

"'E-':'-::t :ll' . #._ ..':I-'--—l-. " "y T"" : s . .-rF

= _.'f-ﬂ i_ = L - - . L. - ol

a ri—"’lit;_.

COLUMBUS S-4 plasma tube (center) is larger

NEW MACHINE of undisclosed type now is under construction at Los Alamos, AEC

| -— : -'f ' than one used in Columbus II, has produced says it is spending 30 times more for thermonuclear power research this year than
" . »~ r‘ lower temperature (3 million deg.) and fewer in 1953 at Los Alamos, University of California Radiation Laboratory, Princeton’s

; ; _ ' : neutrons (10,000), but has shown that field pro- Forrestal Research Center, AEC’s Oak Ridge National Laboratory and New York
COLUMBUS 11, another Los Alamos machine which uses a straight  lion neutrons. Large capacitors around periphery shoot one-million duced by plasma current is highly reproducible.  University's Institute of Mathematical Science. Major General Bernard A. Schriever
tube, has reportedly achieved three to five million degree tempera. ampere pulse throngh plasma, setting up magnetic field which Particle energies of 300 electron-volts have been  recently said thermonuclear rocket is farther away than others, but stressed pushing
ture of its denterium (heavy hydrogen) plasma and 10 to 100 mil- pinches plasmia, producing high temperature collisions and fusion. achieved with voltage under 20 kv, the Pﬂ'}gmm (AW Jam. 27, p. 35). Comparable British efforts are shown on p. 64,
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BRITAIN'S ZETA (Zero Energy Thermonuelear Assembly), at Hargell Atomic Energy  Research Establishment, has achieved temperatures
of 2 to 5 million degrees and kept hot plasma isolated from container walls for extended period of 2 to 5 milliseconds. British are optimis-
tic that plasma isolation times can be increased. Question of whether nentrons are produced by thermonuclear reactions has not vet been
definitely established but correlation between plasma current and newtron production suggests fusion.

S | i
B = i [ X J | L Fifl 1
RIMG-SHAPED |:]115|||:; chamber for ZETA is about 10 ft. dia., uses

3 ft, diameter tube—Ffar larger than U. S, machines. Pulse currents
of 200,000 amp. have produced up to 3 million neutrons,

&4

e — s l_ s
1 i - Ay o y [
uh . ] & mip -
L _H"l‘a". :l " = L o

ol g
WORKING model shows primary winding of transformer (below)
which imduces high-current pulse in gas-flled glass tube whose
plasma forms short-circuited secondary winding.

AVIATION WEEK, February 3, 1958

RELIABILITY POSES FOR ITS PICTURE

At Raytheon, hundreds of subminiature tubes are checked each day by an auto-
matic X-ray process. Microscopic welds and spacing of elements are scrutinized
to help assure reliable operation even under the most critical conditions.

This is only one example of the rigorous inspection
and testing techniques that have earned for
Ravtheon components and Systems a reputation
for the utmost in reliability.

Excellence in

Electronics L\

RAYTHEON MANUFACTURING COMPANY, WALTHAM 54, MASS.



contained power pod 74 in, long by 24
in. in dia.

Turbine has a single-stage, single-
sided centrifugal compressor and an
annular combustion chamber. There 15
a bwo-stage axial flow turbine, and the
direct drive is taken off via helical spur
reduction gears. Unit develops S0 shp.
while supplving compressed air at the
rate of 125 lb. per min. at a pressure
ratio ot 3.7:1.

Boeing's 707-720
Is for Medium Hauls

Seattle—\Vorking from the basic
707-120 jet Stratoliner, Boeing Airplane
Co, has modified structures according
to a lower gross weight and sherter
— range operating envelope and combined
ENGINEER raises aircraft fuel pump motor the modihcations with mnproved per-
into Westinghouse test tank, formance (12,000 1b, dry static thrust)
and hghter weight of JT3C-7 Pratt &
Whitney Aircraft turbojets to produce

Fuel P“mP Motors its 720 medium range jet transport. g, 5
S“bmﬂrgﬂd fﬂl‘ TEEt Airplane has same dimensions as %‘AV'“““" RendeszUS

basic 707-120 with the shorter fu‘.-.:,LigL'
At its aircraft equipment dupﬂrtmﬂnf (1258.8 ft.) of the two offered i the |

in Lima, Ohio, Westinghouse Flectric  707-120 series. Wing area, 2,433 sq. ft., | Dallas Airmotive’s Island Service

Corp. has set up a test facility to evalu-  is the same for both planes. Division, located on the Municipal Air-

ate the performance of aircraft fuel Wing and fuselage structural weight | port in Galveston, Texas, is the ideal

pump motors while submerged in high  has been shaved with the reduction in | service organization for all airplanes

octane fuel. fuel weight, so that highest maximum operated in the Americas. The Island

Tactair 9801 Selector Valve, a 4-way sole- Heart of the facility is the two-cham-  gross takeoft weight with the 720 is Service Division is especially ideally
noid-operated pneumatic controller, assures ber test tanks. During a test, the fuel Siuated for thoss Wi ensraty sxucd-
::tﬁa",t{_d:ij:::gihlc operation of a critical rocket pump motor is mounted in the top ; tive, business and private aireraft in

R TP chamber which 15 then flooded with e e DU DoNe AT,

165 gal. of high octane fuel. The bot- R : i, At the Island Service Division,

; tom chamber remains drv. An access i i | Dallas Airmotive provides modifica-
hatch in the lower chamber enables en- = | tion for all types of aircraft; custom

AR

TRANSDUCERS luxury interiors; aircraft painting;

5 A . gineers to make the necessary power :
Mem'ﬂ: tﬂ IHISEIIE men Iﬂﬂ'klng fﬂl‘ dependﬂble cﬂmpﬂnﬂﬂts and thermocouple connections to the i radio-electronies-navigation sales and
face of the pump motor. o for =i installation; transient service; over-
split-second aperation, high flow capacity and low Coils in the top -l’:]l;-]ll'{l}{:l‘ can heat or EZ ABSOLUTE. DIFFERENTIAL .:I h?‘“‘ for fixed and rotary wing
leakage are important requirements for pneumatic and cool the fuel as required, and both = ’ .| aireraft; storage; accessory sales,
hydraulic valves used 1n rocket and massile chambers can be evacuated to pressures i or GAGE PRESSURES & | installation and overhaul.
t:mtrul s f.LH[hd %::Iiaddllm? [1‘[Ld5|l_" u:mﬁmu_nl.a must corresponding to an altitude of 65.000 Ef - Yu Batias Diilag Kitmative il
e compact and light weight and provide ft. = 0 e Ti ith i : o b : 1
yimost dependabil :|_|_1,l oy i i 3 I.IfPU S linear wi Prﬂﬂsurﬂr B continue to provi @ the hnest In engine
reth I'he high octane fuel m the upper i : B | overhanl Padlities and ssrvicns.

Case in point: this 4-way, solenoid-operated, chamber 1s circulated by a pump at b pressure altitude i v 24
pneumatic :'-{:h_:q.'l.ut' x';ih:u [or d rocket release _ rates tlp ta 200 gpm., “hﬂ_n valves in I_;-* ﬂl'ld air SFEEL‘L __u Eiflltrﬂlllf located . all aviation
mechanism. To assure its ru|:|-*_*1. dependable operation the Plplﬂg control the load on the test it : services from same Reliable company.
over a wide range of operating pressures, we combined g i 3 i
a number of tried and proved desien principles used FKFEOAs # For Recordin ’ Control and i

| BN | I i
individually in other models. And to minimize weight, - i B o - i |
we made the valve a pilot-operated unit. Cﬂﬂﬂdﬂ]r GL-L_Igri]:. UEES i Indicating in I“d"'ﬂr}r‘ i yM

Result: an uncommonly wide pressure range of 500
to 3,000 psi at alutudes from sea level o 70,000 feet,
Extremely high flow capacity for a valve this size—
actual How factor of .2 Qu. Low leakage—3 cc per ming
of free air, Rapid operation—.05 sec. max. (energized).
And with this, a weight of only 1.9 |bs,

Turbine Power Unit hiliadailan ' Service

it technical information

Auxiliary power umts for the Cana-
dair CL- 'H- transport will be supplied
by the Engine Division of Blackburn COLVIN LABORATORIES, INC. i

Ell'ld General Aircraft Ltd., of Eﬂghﬂd 344 Glenwood Avenue, East Orange, M. J.
the British firm said recently. _ 35 N. Arroyo Parkway, Pasadena 1, Calif . INMOTIVE P
Order is for Artouste 510 gas turbine @ g B

GH.L"-'EET{H'I' TEXAS

Reminder: on standard or spec 1al COMponents, We
\'H‘.'.l LI III! f]!ll:-.l-l'!rﬂl'l'll.“. 1O ..-j"-.E.I."ql_ 'I,.{'H_ZI L 1_[h "LUH.I' next
precision valve problem, Every job we do is done

on a personalized basis, It has been that way for 16 cngines  which provide shaft horse = . i
vears, Tactair Valve Division, Aireralt Products POWCT in addition to E‘!Jl]l[_}I'L:-EL‘{l air =8 Electro-mechanical ITt:_nI ! 6114 FOREST PARK ROAD
Cump iny, Bridgeport, Pa. BRoadway 5-1000, bleed, the former driving an alternator i instrumentation for aircraft, Ii FLeETWOODR 1-3771 .= Dhﬂ.&&,m
and the latter being f.'mplﬂ].:::dlfm start- _ missiles, and industry - L
® ing the main engines and air condition- = i Woadws ing, 1219 Marine Terminal Bids.
CONTROL, SELECT, BRAKE, RESTRICT, CHECK. . . with R ing. s w";hmm Wi ds Ouarcin Biatioe

Unit can be installed in a self-

&6 &7
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?nd;/- Decca—The Visual Area-Coverage Navigation System

accurate for safer air traffic control

BENDIX-DECCA IS VISUAL. . . . The exclusive Bendix-Decca
Flight Plotter continuously shows the aircraft position on an
automatic chart —with pinpoint precision. This visual display
in the cockpit — which can be duplicated on the ground —
provides accurate aircraft location and track for efficient air
traffic control over an area or along airways and especially at
terminals.

BENDIX-DECCA IS THE HYPERBOLIC, LOW FREQUENCY,
ALL-WEATHER SYSTEM. . . . Each chain covers an area of

*AEG. U.5. PAT. OFF.

approximately 250,000 square miles from ground level to all
altitudes. Shadows or reflections do not interfere with the
accuracy of the system.

BENDIX-DECCA IS READY FOR IMMEDIATE INSTALLATION.
...New chains have been installed by Bendix® within the past
six months and additional coverage can be provided at once.

Originally developed in California, this navigation system is
the most thoroughly proven in the world today.

7#06';/ 3

PACIFIC DIVISION

~Bendix’ Aviation Corporaftion

WAl I VMIOLLYWOOD, CTALIF.

Canadian Distribotors: Computing Devices of Canada, Ottawa 4, Ontario
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F-100D Picks Up Target

Target pickup is made as North Amencan F-100D hghter hooks tow cable of Dart high-
speed gunnery target. Hook device enables Air Force to wse supersonic aircraft for target
towing. The boom, developed by North American Aviation, is 10 ft. long and is made of
2 in. diameter chrome molybdenum slloy steel. It is fastened to am inspection door on
the underside of the aircraft about one-third of the way forward of the tail. Hook can be
cycled in flight and is easily removed from aircraft.

202,000 Ib, Normal takeoff gross weight
15 155,000 1b.,

Seating capacity ranges from 110 in
first-class configuration to 149 for all-
tourist interior.

Svstems of the aircraft remain sub-
stantially the same as those of the 707-
120 (AW Jan. 20, p. 48), except that
la rge wing center sechon fuel tank has
been eliminated, although it appar-
ently can be incorporated, and this
would make up the difference bebween
the normal gross weight of 155,000 Ib.
and the maximum grass weight possible
of 202,000 1b.

[light controls, hvdraulics, remamn
the same, while clectrical svstem 15 built
about three 30 kva. generators, air con-

ditioning uses only two air cyele (boot-
strap svstem) compressors,

Gains in weight and engine perform-
ance have lowered plane’s landing and
takeoff distances according to  Civil
Acronautics Administration  standards;
at the normal gross weight 1t can op-
erate within majority of airports served
by any airline,

Equivalent improvement is still avail-
able in the 202,000 1b. gross weight
configuration,

Landing gear 1s lighter than that of
707-120.

The 720 performance 15 billed as
1 top speed of more than 600 mph,,
maxnmum  pavlead of 35000 Ib, over
a 2,600 mi. range, and cconomic opera-

on order.

Also, at Istres recently, a Dassault Etendard 4 fighter powered by a Snecma Atar
Turbojet claimed a new speed record over a 620 mi. course. Etendard speed, which
is being fled with Federation Aeronautique Internationale, hit about 634 mph.
Record flight was made out of Istres test center, Previons record for 620 mi. course
was set last September by a Russian jetliner Tu-104—603 mph.

French to Seek Altitude Record

Paris—French Air Ministry shortly will attempt capture of world altitude record
using a Sud-Aviation Trident 2 interceptor.

Decision was made after Trident 2 recently reportedly climbed about 72,1582 ft,
at the French Air Force Test Center at Istres. Present world altitude record of
70,300 ft. was set last August by English Electric Canberra.

Recent French altitude test was carried out with Trident 2-04, first Trident inter-
ceptor to be equipped with Turbomeca Gabizo turbojets. In addition to these wing-
tip jets, the French interceptor is also powered by a two-chamber rocket unit
installed in the tail. Later versions of the Trident will have the same mixed propul-
sion system but the Gabizos will have afterburners. Ten preproduction Tridents are

AVIATION WEEK, February 3, 1958

All business is specialized
. . .and nothing specializes

on your business like your
business paper

This profit-wise peddler looks for
the wettest crowds. His business is
specialized. Like yours.

And like your business, this bus-
iness paper ol yours specializes, oo,
It packs into one place the current
facts you want, It scouts out, softs
out, reports and interprets the specific
néws and information you need to
keep posted and keep ahead in your
field. Cover to cover, editorials and
ads, it concentrates on bringing you
ﬁ:ialimdhtl youcan'tgetanywhere

. Read it thoroughly . . . and put
it to work.

Thuis business paper in your
hand has a plus lor you,
because it's a member of
the Associated Business
Publications. It's a paid cir-
culation paper that must
earn 115 readership by s
quality . . . And it's one of
a leadership group ol busis
ness papers that work Lo-
gether to add new values,
ncw usefulness, new ways
to make the ume you give
10 your business paper stll
more profitable ume.

#8Ya"4 § 8 8 % ® F F & = 8 K 8 ® & B @ 8 8 @ & B @

A copy of this quick-reading, 8-page
booklet is yours for the asking. It con-
tains many facts on the benefits de-
rived from your business paper and
tips on how to read more profitably.
Write for the “WHY and HOW book-
let.”” Room 2710.

McGRAW-HILL PUBLISHING COMPANY
330 W. 42nd St., New York 36, N. Y.

‘iiilliillllililii@ i W
Dna of 2 saries of ads prepared by @
T ASSOCIATED BUSINESS PUBLICATIONS
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TORQUE

aPPI’:Hf g? H;f, uu:'ﬁ #mu'ﬂ

Available in
these Torque Ranges

MODEL CAPACITY
FBO-1-G 0
F8-1-O 0
F16-1.0 0- 16 inch ounces
F32-1-0 0
F80-1-0

F160-1-0

- B0 inch groms

8 inch ocunces

- 32 inch ounces
0- BO inch ounces
0-140 inch ounces

Inch pound models and larger
foot pound ranges also available

el

ask this
firm...

packard manufacloring corporation

... about designing and
building test equip-
ment to your specifi-
cations. 26 years’ ex-
perience.

For brochure write:

PACKARD MANUFACTURING CORPORATION
INOIANAPOLIS 2, INDIANA

/0

_ y
East Germans Build Soviet 11-14s

Two lHyushin II-14FP piston transports being built under Soviet license in East Germany
are shown at Industriewerk, Dmesden-Klotsche, factory. Basic design carries crew of fve
and 18 passengers. Increase in pavload has been obtained by using lightweight materials.

tions on ranges as short as 150 mn.

Boeing figures place the 720 break-
even load at approximately 55 pas-
sengers, no cargo aboard on oa 500
mantical mi, stage, with a first class
space-limited airplane, at the normal
gross weight of I'*n 000 Th. Air Thrans-
|:|mr Assn, formula on direct and in-
direct costs was used, giving a 6.75
cents revenue per  passenger-mautical
mile. Fuel reserve for 14 hr. holding
was allowed.

Navy Signs Contract
For KDA-4 Firebees

Navy has awarded Rvan Acronantical
Co. an 58 million contract for produc-
tion of 600 mph. advanced model
KDA-4 [irebee drone, the compam

satc. Contract mcludes S1.75 million

worth of Sparcs and extends Firehee
production mto the latter part of 1959.

The new order will be phased i with

present  production of KDA-1  Naw
and O-1A Air FForce versions in final
assembly at Rvan’s new Torrance,
Calif,, plant. Parts are fabricated at the
mitin plant in San Diego. Drone op
crates up to 50,000 ft., flight duration
15 over an hoar.

Piasecki, Breguet Sign
Exchange Agreement

Piaseckt Aircraft Corp. and Ateliers
d’Aviation Lows Breguet of Pams,
France, will exchange technical infornima-
tion under an agreement signed b
I"'rank Piasccki, president of the Amen-
can firm, and Henn Ziegler, director
general of the French company.

The agreement which 15 tentativel
set for a 20 vi, duration, Includes shar-
g specihe aircraft designs, production

IL--L'fmin:[u{;h._ and rescarch, engineering
and testing facihities, Contract also cov-

crs cross licensing of patents, manufac

AVIATION WEEK, February 3, 1958

turing agreements, and reciprocal sales
rights m the U. 5. and Furope. Piasecki
15 reported to be interested in some
Breguet S10OL/VTOL designs. A ver-
ston of the Breguct 941 §'1 UI transport
(AW June ‘.-, p. 79) i1s known to be
nearing flight test stage  rance.

Agreement between the two compa-
nies 1s effective immediately, and Bre-
suet engineers are now in the U, S, for
technical conferences.

Lockheed, Machinists
Sparring on Contract

Burbank—Lockheed Aircraft Corp.'s
Califormia Division and Lodge 727, In-
ternational Assn. of Machinists, are in
negotiation for a new contract to replace
present one which expires March 5.
some 16,000 emploves are represented
bv the bargaiming umits.

I_nLth.u,I 1M 111f|_m_'1m.nt. In a state-
ment 1ssued by Hurt Vonesmith, Lock-
heed vice president and general manager
of Calhiformia Division, savs union con-
tract demands would total 80 cents per
hour increase in wage hikes, fringe
penchts, “besides other cost items n-
volving additional sums which we can-
not now even begin to estimate accu-
ratelv.

“Magnitude of union demands is in-
cdicated by the fact that if they were
eranted in toto, they would increase

Califormia Division’s pavroll and fringe
beneht costs by 530 mullion a vear—or
5505 "

Machmst Lodege  President  John
Snider, who |1L=!{I'=. union's bargaining
committee, savs union is nL:nF 7 1'-
cents an hour pay increase to m;th’_h
cost-of-living increases granted in other
plants having escalator clauses, which
Lockheed contract does not have, plus
a 6% blanket raise. Basic union de-
mands, Snider savs, will cost 27 to 28
cents an hour,

Union also is asking a 35-hr. work
week for 40 hr. pav, which has been
asked for several vears: also seeks union
shop, seniority basis for lavoffs, recalls.
Snider savs |}EL'-L1!H‘I. SETOT put.mmr_]
have no EthJtLt’rlun m contract for in-
cthaiency, that if company discharges a
man for etheiencey, it will stick. lhm-
ever, union says it also wants some pro-
tection for senlor men carning senior
wages in cases of force reduction.

North American to Sell
Australians F-86 Parts

North Amenicin Aviation Los . Angeles
Division will supply Commonwealth
Aircruft Corp. of Australia with $900.-
(00 worth of I'-86 parts.

Commonwealth Aircraft has a con-
tract to build Avon turbojet powered
Sabres for the Australian Department
of Defense.
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Helicopter Offloads Lightplane

Sikorsky HUS-1 general purpose helicopter lifts Cessna OE-1 observation aircraft from
the flight deck of the U.S.S, Lake Champlain and prepares to carry it ashore. Operation
was part of Marine Corps amphibious training exercises,
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'THERE'S NO
'SUBSTITUTE FOR

DEPENDABILITY....

> (ASTERS AND WHEELS -

Save You Woney

RUBBER TREADS . . . a wide choice of
treads suited to all types of floors, includ-
ing Darnelloprene oil, water and chemical-
resistant treads,

RUST-PROOFED . . . by zinc plating,
Darnell Casters give longer, care-free life

LUBRICATION . . . all swivel and wheel
bearings are factory packed with a high
quality grease that “stands up" under at-
tack by heat and water.

STRING GUARDS . . . Even though string
and ravelings may wind around the hub,
these sﬂ-mg guards insure easy rolling at

‘ all times.

and Packed

with useful
DATA...

Distributers in
Principal Cities

DPARNELL CORPORATION, LTD.
ANGELES COUNTY) CALIFORMNIA

DOWHRNEY (LOS
e WALKER STREET, NEW YORK 13, NEW YORK

356 MORTH CLINTON STREET, CHICAGO &, ILLINOIS

/1



8TP1 Serles

NEW!

Sealed, manually-

operated switches
for unusual reliability

MICRO SWITCH ““TL" and **TP" Series switches
are ideal for applications which call for un-
usual reliability and long-life performance.
All are completely sealed. A silicone seal be-
tween the lever actuators keeps dust and
moisture from the switching chamber. The
switch case is sealed to the cover by a liquid
sealant which cannot harden. Note the step
design incorporates integral terminals for ease
1N wiring.

MICRO SWITCH ““TP"" switches are a completely
new design. Rocker actuation makes switch-
ing easy, yet false or accidental actuation is
reduced to a minimum. The “TL’” Toggle
Switches are for applications requiring de-
pendable, long-lasting toggle operation. They
are available in single-pole, double-pole and
four-pole double-throw circuitry.

(Send for Data Sheet 139 and 141)

Why MICRO SWITCH
Precision Switches
Have Long Been

the First Choice

of the Aircraft Industry

Series 1SE1
SPDT

Here are the

smallest and lightest
environment-free
switches

MICRO SWITCH “SE’ Series of subminiature
switches combine small size with completely
sealed construction and precise operation.
They are the smallest and lightest of
environment-free switches. They will give
trouble-free operation in temperature ranges
from —80°F to 230°F.

The switching unit is sealed with an elastomer
plunger seal which is bonded to the pin
plunger and the metal housing. The switch
is embedded in an epoxy casting resin within
the housing. Exterior of the housing is cor-
rosion-resistant treated aluminum.

Basic “sg" switches are for in-line plunger
operation. They may be used with auxiliary
actuators for cam or slide operation,

(Send for Catalog 77)

e

These switches
give reliable

Series 4A1EMN1T (MS24420-1)
with rotary linkage actuator

Manufacturers of aircraft, aircraft components, missiles, )
launchers, and rockets invariably consider MICRO SWITCH
first . . . MICRO SWITCH was the first to introduce miniature
precision switches to the industry . .. For 20 years MICRO
swiTCH quality has been steadily improved ... MICRO
swiTcH offers the most complete facilities for development,
design, engineering, production, guality control and test-
ing of small, lightweight precision switches. Field engi-

neering offices blanket the country. There is always a
MICRO SWITCH man near you—ready to cooperate on air-

craft switching problems.

performance under Ln.:-n-.l
all atmospheric conditions

MICRO SWITCH Series “EN’" switches are com-
pletely sealed against the effects of changes
in atmospheric or environmental conditions.
The precision switching units are housed in
an air-tight enclosure. The enclosure is evac-
uated and filled with an inert gas under pres-
sure, insuring constant operating character-
istics of the switching elements.

The actuator mechanism operates through a
seal which prevents entry of dust, moisture
or air into the switching chamber and assures
maintained pressure of the inert gas. An ice
scraper ring on the actuator shaft removes
any ice or mud which might col-

Seven outstanding

features make this
an ideal switch for
airborne applications

This ““pull to unlock™ 115AT Series Toggle
Switch has a positive lock which holds the
toggle lever in a “‘set”” position. A definite
pull (approx. .109 in.) must be made to change
the lever position from one locked position to
another. This insures against accidental
movement of the toggle lever.

QOutstanding advantages of this switch for
aircraft applications include:

* Compact design @ Makes or breaks
circuits in all three

¢ Positively driven lever positions

switch actuating
levers ® Positive lock lever

cin rd
@ Strong, rigid gua
construction

® Four SPDT circuits
(Send for Data Sheet 134)

® Easy mounting

lect on the actuator, thus pre-
ST MICRO SWITCH

binding. These switches are avail-

able in a wide range of actuators, A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

and mechanical and electrical In Canoda, Leaside, Toonta 17, Ontarie = FREEPORT, ILLINOIS

characteristics.

(Send for Catalog 77)

Tout i Precision. Swilthing



NO ROOM FOR CROSS-TALK ERROR?
... CALL GIANNINI!

Model 24142: 2.81" long — — -

Low cross-talk, high sensitivity, and small size are
combined by Giannini in this newest family of
axial accelerometers. Covering the ranges of =lg
to = 40g, three standard hermetically sealed models
offer a wide variation of potentiometer resistances,

SALES OFFICES:

G. M. GIANN

74

natural frequencies and resolution.

Consisting of a relatively large seismic mass,
spring restrained, and supported by linear ball
bushings on a case-hardened steel shaft, these units,
because of resulting low coulomb friction, have a
threshold as low as 0.02g, and cross-talk error less
than 0.01g/g.

For a ready solution to critical acceleration
instrumentation, call or write Giannini, the largest
producer of precision telemetering and control
transducers in the world.

SPECIFICATIONS

RANGES: +1g to +40g
RESISTANCES: 2000 ahms ta 10,000 ohms
RESOLUTION: 0.25585 to 0.5%;

NATURAL FREQUENCY: 2.8 cps to 54 cps
THRESHOLD SENSITIVITY: 0.02g to 0.04g

CROSS-TALK ERROR: 0.01g/g

Model 24144: 212" long

Giannini

TRANSDUCER DIVISION

where reliability counts

CHICAGO, ILL., 8 5. Michigan Ave. Write for AXIAL ACCELEROMETER BULLETIN

HEW YORK 1, MN.Y., Empire Stale Bldg.
PASADEMA, CALIF, 918 E. Green 5t.,

NI & CO., INC,, 918 EAST GREEN STREET, PASADENA, CALIFORNIA

AVIONICS

IGY Data Adds to Earth.

By James A, Fuseca

Washington—New understanding  of

arth and the space around it 15 emerg-
mg from data gathered dunng the 1_1‘-.[
!m months rbf the in’rt_mm[m..] Geo-
phvsical Year. Especially in stuches of
the upper atmosphere, these additions
to man's knowledge of his environment
suggest ]:IHTLILTMI 3111]:rmLanh m the
acronautical and avionic arts. Thev in-
clude: |
e High altitude flicht. Farth's atmos-
phere apparently extends much higher
than previously thought, |m]:|hmﬂ an
unsuspected heating ]:nmhhm for mis
siles, satellites m:,l—mvnhnlh —manned
space  vehicles,  lonization trails gen-
crated by these objects potentially affer
new methods of detection and com-
munication.
e Radio communications. Increased
knowledge about changes in the iono-
sphere can improve the reliability of
radio communications by aiding pre-
dictions of propagation conditions and
“radio blackouts.”
e Whistlers. Studies of whistlers—ven
low frequency radio noises generated
by lightning strokes—show that they arc
rL_HLLtu:] hl{l. and forth over ]J.lT]]H
extending several thousands of niles
into space between physically related
(conjugate) areas m north and south
l:cmispheres, 1i:||:1|:mmitth fnﬂrming
lines of the Farth's magnetic field, This
mode of propagation mayv find uses in
pomt-to-point  communications.
e New power sources. [hree great clec-
tric currents, with strengths that may
reach scveral hundred thousand am-
peres, circle the EFarth, Two of these
currents circle the north and south mag-
netie poles while the third follows the
Larth's geomagnetic equator at altitudes
as low as 60 mi., offering a large poten-
tial source of power.

Report on participation of the U.S.
Nabional Commattee tor the Interna-
tional Geophvsical Year has been made
by Hugh Odishaw, its executive diree-
tor, |11L|rlhhu| m a recent issue  of
science, a publication of the Amencan
Association for the Advancement of
Science.

Major Findings

No hnal theorv or model capable o
fullv  explaining the relationship ]‘.IL"
tween Earth’s upper atmosphere and
the Sun exists todayv, but the impor
tance of the rt]lllllmlujz 15 becoming
mereasingly apparent as more  of tiLL
answers are found.
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Space Theories
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TWO of the three rivers of electric current flowing around the Farth through the iono-
sphere circle the north and south magnetic poles in the areas of maximum aunroral
trequency, shown as stippled bands. Third electric current circles the equator. IGY
geomagnetic stations of U. S, and other participating countries are shown, as well us
cooperative stabions.

A

WHISTLERS are believed to penctrile the ionosphere and follow the Earth's magnetic
ficld into the opposite hemisphere. Sketch shows Earth's dipole (idealized) magnetic field

for each 10 deg. of geomagnetic latitude,

5ti}:~11'|t.‘d some 1S the known ionosphere. Scale

units are equivalent to Earth radii; dashed line is the whistler path from Annapaolis, Md.,

to Cape Horn.

Theories that apparently are being
confirmed as the IGY data is assembled
picture the Farth's atmosphere as de-
creasing upwards 1 densitv. until 1t
merges with a tenuous interplanetar
.-L’rmns]ﬂu-ru_- that 15 jpart of the Sun's
corona. At the distance of Earth's orbit
from the Sun, the densitv of this solar

atmosphere 1s about 1,000 particles per.
ce., mostly protons and electrons (AW
sept. 9, p. 111),

Larth’s atmosphere has been exten-
sivelv explored by signal reflection tech-
mgues  through the F region of the
ionosphere (about 200 mi.), but very
little is known about the re ,E;{th above

i



this height. Measurement of the rates
at which Sputmks [ and 1] were slowed
by friction, however, indicate a higher
atmospherie density than was expected
at these heights.

lonization Density

At altitudes between approximately
60 and 200 mi, Xeray and ultraviolet
radiations from the Sun ionizc (break
mto  positive and negative particles)
lavers of the dhl]{hphﬂf [onization
density increases during sunlight and
decreases at night,

Because as the Earth rotates the
number of ionized (charged) particles
viries at any one point and because of
the influence of the Earth's magnetic
ficld, large electric currents are gener-
ated in the ionized region that Aow at
right angles to the Earth’s magnetic
hines of force.

One such current circles the Earth
at the geomagnetic equator while two
others circle the north and south mag-
netic poles. Magnetic effects observed
on Earth during so-called magnetic
storms may onginate i these rivers of
clectric current.

The equatonal electric current, un-
der the mHuence of peak solar intensity
at the local noon, 15 believed to narrow
down mto an extremely thin (horizon-
tallv), high current dun'tlh stream,
termed the “electrojet.” This highly
active belt of clectric current is be-
lieved to be only about 120 mi. wide.

Not onlv does the electron density of
the mm:hphuc vary diarnally, increas-
ing in sunlight and decreasing at night,
but experiments conducted near the
geographical poles where the day or
night is six months long show diurnal
variations that are believed to be asso-
clated with geomagnetic activity. Study
of these ruu!l"-. mav change our con-
cepts of the ionizing and _ recombina-
tion process in the atmosphere.

Solar Activity

Because the IGY has been scheduled
for a penod of maximum solar activity,
many of the effects of solar activity on
arth's upper atmosphere and magnetic
iield can be studied in greater detail
than has been possible in the past.

Particles radiated by the Sun reach
the Earth at all times, but dunng the
cruption of solar flares along the nim
of vielent magnetic storms on the Sun's
surface this bombardment of the upper
atmosphere mereases markedly with a
wide range of effects.

One cffect 15 the fading or “black-
out™ of radio signals. Apparently 1t is
the result of ﬂrf.'.lth mereased 1onization
m the D, or ]{mut laver of the iono-
sphere. The increased electron density
causes much greater absorption of clec-
tromagnetic energy which is dissipated
aapidly through collisions.

Dunng these periods a new laver of

76

iwonzation 15 created about 12 mi. be-
low the lower hnmt of the D laver. [t
15 related to the increased X-rav emis-
ston from the Sun during flares.

Particles ejected bv solar flares also
are responsible for auroral and magnetic
storms. Smmultancous radar observations
imndicate that auroras occur in both the
northern and southern hemispheres si-
multaneouslv, something long suspected
by scientists but not positively estab-
lished.

Auroral displayvs appear to result from
the deflection of solar particles by the
Farth’s magnetic feld toward one of
the magnetic poles. As the particles
enter the atmosphere, a complex series
of collision reactions produce ultraviolet
radiation, This radiation excites differ-
ent components of the atmosphere as
a function of frequency, causing them
to et their characternistic hghl

Two theories exist as to how these
ionized particles are ejected during solar
magnetic storms. One states that these
ions iare ejected in streams directly away
from the Sun's surface, so that these
strecams are turned through space as the
Sun rotates on its axis. The other sug-
gests that 1ons are cjected as clouds or
bursts by the storms at varving intervals.
Shock of the impact of these particles
on the Earth's magnetic field causes
magnetic disturbances here in either
Cel S,

Radio Waves Amplified

An interesting effect of these particles
striking the upper atmosphere is that
thev are believed to transfer energy to
very low frequencey radio waves found
there and amplify them i the same
manner as i a traveling wave tube.
Velocity of thesc [:I'Llrti["lt'!i (about 1.500
mi./sec.) 1s onlv slightlv faster than the
group u.'frn:ih of these madio wiaves:
therefore, the particles could be mmag-
med as ]}ullmﬂ the radio waves Llhmg
with them. This hyvpothesis would ac-
count for a previously unexplained tvpe
of very low ifr:.t]m_nu radio noise.

Magnetic field of the Earth extends
into space indehnitely. A mode of prop-
agation whereby a radio signal appears
to follow these lines of force from one
hemisphere to a conjugate arca in the
opposite hemisphere has been identified
onlv recently.

"\’Ln lowe- fILquLnu radio noises gen-
erated by hightning strokes that utilize
this mode are ullml whistlers because
of the descending whistle theyv produce
in a radio receiver. Although the prop-
agation paths extend thousands of miles
into space, whistler signals have been
recorded that were reected back and
forth over 21 times, traveling a total
distance of more than 600,000 ., with
little loss of power.

One of the most mteresting aspects
of whistler propagation 15 that the sig-
nals are believed to travel outward to

maximum distance with hittle loss of en
ergy and to be amphhed during return

by the traveling wave effect descnibed
above. Estimates of electron  density

along the path (200-300 clectrons per
cc.) appear to substantiate the theory,
based on group veloeity.

Cosmic Rays

The upper atmosphere 15 bombarded
by two different tvpes of particles: low
um'rm wns radiated by the Sun that
take from 24-40 hr. to reach Earth, and
relativelv high energy particles, consist-
ing largels of atomic nuclel, that reach
the Lllnm'-.]:llurt with energies between
10" and 10" electron volts.

These high energv particles are called
cosmic ravs. Their existence has been
known for 50 vears but their origin and
nature remain to be found. ||1L} ATTIVE
from all directions, although at rare in-
tervals the Sun radiates cosmic ravs of
lower scale encrgy,

Low energy cosmic ravs are deflected
towards the two geomagnetic poles by
the Earth's nmgm.'h:: field, and only the
higher energy particles penetrate to the
surface at the middle latitudes. The
line where the cosmic rav intensity s
minimum 15 called the “cosmic rav
equator,”

The cosmic ray equator has been
found to deviate substantially from the
geomagnetic  equator, Measurements
have shown that this deviation 15 be
tween 30-40 deg.. mclined to the west
of the geomagnetic equator. This warp-
ing is believed to indicate that the ro-
tation of the Earth's magnetic field as
it turns on 1ts axis in space, which 1s
a stationarv conducting medium, sets
up interacting nmﬂuan ficlds that alter
the tr:lu{:tuflt& of the HICOMINE COSMIC
rav particles,

Bright Radar Display
Is Visible in Daylight

Civil Acronautics Administration and
U.S. Navy have placed orders for a
I'rench-developed bright display svstem
for radar cdata that "-"-J.” cnable air traffic
controllers to work in well-ighted rooms
rather than in semi-darkness.

Svstem  converts conventional midar
imformation into a television signal for
display on a standard television receiver.
Radar video mapping also can be dis-
plaved or, with the addition of a tele-
vision camera trained on the controller’s
work table, awrcraft identibcation and
airways lavout can be superimposed on
the radar picture (AW March 25 p. 54).

Contracts have been given to Inter-
continental Electronics Corp., Mincola,
N.Y. The companv is 50% [rench
owned and 50% U.S.. with most of
the U. S, share belonging to Airborne
[nstruments Laboratory.,

Contract awarded |'.lj. the CAA after
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NOW...get more data on Strays and Lung Shots

with Tl transistorized PDM/FM/FM telemetering systems

Qut-of-sight missiles, particularly those off course
or in the far reaches of terminal flight, can now send
back signals loud and clear — providing data pre-
viously blocked by attenuation and noise. This prom-
ise can be made because TI-developed transistorized
telemetering can now transmit 200 W and more
without exceeding the space and weight previously
required by most 50-W systems. Not “frozen” to old
production designs, rugged TI systems and compo-
nents will always represent the practical state of the
art. This is the TI policy which resulted in the 200-W
single package transmitter shown above.

Your requirements in telemetering systems or com-
ponents can normally be met by existing TI equip-
ment, but your most unigue developmental problems

are equally welcome. And fast, flexible production
facilities will deliver on time.

=‘I':TI Pulse Duration Modulation telemetering equip-
ment shown, clockwise from lower left: Sub-Carrier
Oscillator; Phase Discriminator; Low-Level Am-
plifier; Keyer; Single-Package 200-W Transmitter.

WRITE TODAY for more information on Tl telemetering equipments,

APPARATUS DIVISION

TEXAS INSTRUMENTS

N C ORPORATIED
6000 LEMMON AVENUE DALLAS 8 TEXAS



a 10-month cvaluation is for 13 T1-440
scan converter units for a total price of
§535,500. The TI440 equipment is
composed of the radar-to-television sig-
mal converter only, does not include
cither TV monitor or 'I'V camera for
cdata superimposition.

CAA plans to istall the umts at
Air Route Trafhe Control centers and
arrport trathe control towers where long
range sets are n use. Under present
plans, all but two of the mstallations
will utthze the video mappmg unmit of
the radar, displaving combined data on
20 m. horizontal monitors.

Other two installations will be for
cvaluating  the techmique of  super-
mmposing on the radar displav a picture
of the controller’s work table which
shows lavout of airwavs and aireraft
identification HLIILLIS

Navy contract 15 for the mstallation
of two complete units, meluding scan
converter, monitor and camera, i the
Radar Air Trathc Control  Center
(RATCC) of the Oceana, Va., Naval
Air Station, where they will undergo
operational  evaluation.  Award  for
S105,000 includes preparation of tech-
mical manuals,

The complete svstems have the name
SPANRAD, a contraction of Superim-
posed Panoramic Radar Displav. Ad-

vantages claimed for SPANRAD are:
*'l'ﬂrg{:t retention. Controllable video

transformation tube allows controller to
retain the past track of an aircraft and
predict 1ts Ilu’rurL |}1:~.itiml

® Bright display. Displav 15 visible under
conditions of high ambient light.

* Adaptability. Wide variety of rela-
tivelv  inexpensive studio TV equp-
ment is adaptable for use with the scan
conversion equipment,

® High resolution. Television display
]:lm'n.ldL:. higher resolution by elim-
inating “blooming™ of target echoes and
sweep trace.

® Cross telling. Transformed radar pic-
ture can be transmutted from one con-
trol center to another by conventional
microwave links or coaxial cable.

FILTER CENTER

P Tall Tom Makes TEAM-=Electronic
countermeasures reconnassance svstem,
called Tall Tom (AN/ALD-3), to de-
teet, record and anal VZC enemy electro-
magnetic radiation over wide range of
frequencies, will be developed for Air
Force by Hoffman Electronics Corp. and
seven associate hrms under what Hob-
man calls its TEAN (Total Engineer-
mg and Admimstration Management)
approach, The 511 million develop-
ment will be directed by management
and technical coordinating groups con-

®
CALIFORNIA TECHNICAL INDUSTRIES

DIVISION OF TEXTRON INC.
BELMONT 6, CALIFORNIA
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THREE-AXIS
S [ FLIGHET SIMULATOR

Providing o flight table which
can be continuously oriented in
| space with respect to three mut-
vally-perpendiculor reference
axes, the CTl Dynamic Flight
Simulator can be programmed
directly from the output of o
computer. Operating smoothly
with no gearing, the instrument
accepts independent voltage
signals in each of the 3 axes and

converts these vector analogs
into @ position corresponding to
the defined space vector.

By thus reproducing the condi-
tions of an actual high-perfor-
mance aircraftor missile in Aight,
the unit expands the copabilities
of any loboratory.

Write for brochure |

o
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sisting of representatives of the eight
companies involved, (First details on
the Hoftman approach were reported
m Mav 6, 1957, 1ssue of Aviariox
WEeEk). Associate  sub-svstem  con-
tructors include: Comell Aceronautical
Laboratory, Filtron Co., Lockheed Air.
craft Services, Olvmpic Radio and Tele-
vision, Radiation Inc., Sanders Associ-
ates and Stanford Rcsmrfsh Institute,

* Three-1D for Airports—Airwavs Mod-
ernization Board hopes to obtain
three-dimensional radar from one of the
military services to evaluate its uscful-
ness in the terminal arca for obtaining
badly needed information on aircraft
altitude, as well as bearing and range.

»ECM for B-52-5perry  Gyroscope
has confirmed earlier AviaTion WEeEk
report that it has been named weapon
svstem manager for development and
production of an electronic counter-
measures pod for B-52 (AW June 24,
p. 39). Svstem will provide “revolu-
tionary form of clectronic countermeas-
ures, including both active and pas-
sive tvpes, Sperry savs. Approximately

459 of program will be subcontracted
ta outside hrms.,

> Count 'Em—Traveling wave tube re-
cently produced by Radio Corporation
of America is the two billionth electron
tube produced by company since it be-
gan I8 vears ago.

» Miniaturized Tacan—The joint Navy-
USAL program to develop miniaturized.,
high reliabilitv airthorne Tacan set, ex-
pf:EtLd to weigh about 40 1b., will be an-
nounced shortlv, Contracts mav be
awarded to two contractors for |]:Ll;i”-|;|

programs. New Tacan will be identi-
hied as AN/ARN-52.

» Long-lived Transistors—General Ilec
tric reports that some of its transistors
have now operated for more than 26.-
000 hr, with no change of characteris-
tics, the equivalent of cight hours’ op-
cration per dav for nine vears.

» Signed on Dotted Line—Major con-
tract awards recently announced by
avonic manufacturers mclude:

® Collins Radio has received S724.000
order from Trans World Airlines for
new lightweight communication-navi-

gation equipment for TWA's 33 Boeing

707 jethners. Included are: automatic
direction finders, selective calling, VI,
VOR, glide slope and marker beacon
receivers and V ]I! transnmtters,

e Librascope reports a $17 million con-
tract from Navv for digital Lmupuh_n
to be used in HI]Il}]‘J[}IT{] firc control.
® Servomechanisms, Inc., has received
a S1 million Air I'orce L{J]Ih:i“‘ for T'vpe
VMG-3 completely transistorized u:f:nt:rﬂ
air data computers.
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Expansions, Changes
In Avionics Industry

General  Electric’'s  Defense  Elec-
tronics iviston has established new De-
fense Plannig and Development Op-
cration (DE l‘l )Y, integrating  four
division componcnts: ]jL‘F'I-'.'ﬂHI-'.‘ -l"'.t':l]u:i-
tion {}pull[mi Washington, 1D, C.
Technical Nhilitary I""'I.mmnrf (peration,
Santa Barbara, Calif., lhth‘mmw Lalb-
pratory, .'_";_'-.']'.'ILIJ!-:.L- N. Y. and Ihght
Test Operation, Scheneetady, N, Y.
Havwood S, Hansell (NMaj. Gen, USAF,
Ret) has been appointed manager of
combined operation,

Other recently announced  expan-
sions and C]].‘Li]g['.h in the avionics feld
include:

* Minneapolis-Honevwell  has  ostub-
lished new MNissile Equipment Division,
to be headquartered at Pottstown, Pa.,
which will produce automatic control
systems for ground facilities of “several
prominent U. 5. missile programs.”
New division headed by Marshall B.
Taft, is cxpected to emplov 150 per-
«oms by end of 1955,

e Hoover Electronics Co. has moved
into new half-million dollar 31,000 sq.
ft. plant and office facility at Timon-
wm, M.

e Infrared Standards Laboratory, River
side, Calif.,, 15 new subsidiary of IR
[ndustries, Inc., which will provide fa-
cilitv to government and industry for
test and evalnation of infrared devices
and for design and production of 1R n-
stromentation. New subsidiary, headed
hy Arthur J. Cussen, former chicf of
Naval Ordnance Laboratorv Infrared
Division, 15 located at 10555 Magnolia
Ave.

e Atlantic Research Corp., Alexandria,
Va., will break ground in March for
new 55,000 sq. ft., million-dollar fa-
cility, r.':-:p::tl‘:.'nzl to be [‘1':1111:]:.'[:::] h}'
vear-cnd.

e U, §S. Industries, Inc., has opcned
new 20,000 sq. ft. research and develop-
ment center in Pompano Beach, Fla.

e Airborne Accessories Corp., Hillside,
N. J., has added one-story hmldmg to)
present facilities, company’s fifth ex-
pansion in 10 vears.

e Autotronics, Inc., [lonssant, Mo,
has more than doubled plant and per-
sonnel, mising total facility to 9,600
sq. ft.

o Hallicrafters Co., Chicago, has been
purchased by founder, the Halligan

family, from Penn-Texas Corp. which
purchased companv nearlv two vears

g0,

e Bendix  Aviation Corp. Computer
Division has opened new and expanded
office in Washington, D. C., at 1000
Conn. Ave. N.W.
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The
Care and Feeding of

MISSILES

Missile
Fueling Nozzle
and Adapter

A lightweight Liguid Oxvgen
servicing nozzle and adapter, fextur-
turing high flow rate (over 1,000 gpm)
and minimum pressure drop, designed for
rapid fueling of missiles. Unique seat construction
of nozzle permits significant misalignment of parts

during Liquid Oxvgen transfer without disturbing the
integrity of the seals. Poppet-type valve is operated by a plunger in the nozzle, Additional
seal protection is provided by a bellows system which insures maintenance of seal during
expansion or contraction of the assembly. Wide range of sizes are available to customer
requirements.

‘ Self-Sealing Nozzle
and Adapters for H,O,

Designed for servicing aircraft or missiles using
Hydrogen Peroxide as an oxidizer, the nozzles
feature complete self-sealing. The nozzle must
be manually locked before valve can be actu-
ated, and valve must be completely closed before
connection can be disengaged. Unit is light-
weight and nozzle is protected by a bumper
ring to prevent damage. These components are
available in sizes from 1%2 in. to 6-inches, with
flow rates from 50 gpm to 1,500 gpm.

Versatile }

Quick-Disconnect

Designed to handle wide range of fluids (liquids,
gases, and liquid metals), these units are appli-
cable to nuclear power plants and conventional
systems. Operation 15 a simple Push-to-Lock,
Pull-to-Open. Both halves are self-sealing, and
the unique locking system eliminates need for a
separate safety device while providing protection
against accidental disconnect during normal
operation, QUICK-DISCONNECTS are designed
to operate at pressures to 300 psi, and are avail-
able in sizes from ¥ in. to 6-inches. Provision

15 incorporated for remote control where such

operation 15 desirable.

For specialized fuel system components to your specifications, contact
Flicht Refueling, Inc. Many production items immediately available.

FRIEMDSHIP INTERNATIOMAL AIRPORT Boltimore J, Maryland

West Coast Representative: William E. Davis, P. O, Box 642, Inglewood, Calif.
Dayton Representative: Fred J. Kendell, P, O. Box 622, Far Hills Sta., Dayton, O.
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EQUIPMENT

Link Proposes ICBM Training Program

RADAR Signal Simulator (foreground above) simulates TM-61 mission, is nsed in conjunc-
tion with guidance system trailers. Drawing below depicts Link’s proposed jet engine trainer,

o i

INSTRUCTOR'S PANEL
l Pa f‘El_

PILOT'S INSTRUMENT

|F. '.:

JT-4 MOCK-UP COMPUTER FLIGHT ENGINEERS
CABINET

INSTRUMENT PANEL |

LINK also is developing lightweight Fiberglas simulator for the commercial DC-S.

80

By George L. Christian

Binghamton, . Y.—Program to de
velop a comprehensive training weapon
svstem  for  a. soplusticated  mussile
weapon syvstem s under wav at Link
Aviation, Inc.

Link 15 proposing to the Martin Co.,
prime contractor of the Titan inter-
continental hallistic mssile, a method
tfor setting up an integrated traiming
program which runs the gumlt of train-
ing devices from simple charts and flm
unr.[ classroom material to human engi-
neering means of merging men and ma.
chines and to develop complex elec-
tronic miassile evaluators,

Present concept of the mussile evalu-
ator calls for device to produce within
the ICBM almost all the functions—
and maltunchions, if desired—of the mis-
sile’s launching and flight, including
guidance, ll‘mmphf_r:c effects and syn-
thetic thrust,

Little Weapon
E. Allan Williford, Link president

and general manager, told Aviariox
WEeEK, "Our integrated training system
is in effect a little weapon svstem of its
own, simulating all the basic systems
and technologies involved in a parent
weapon,” He said Link system encom-
passes all the skills and techniques of
the entire Titan svstem—its construc-
tion, preparation and use,

Ofhcials point out that their new de-
velopments to keep pace with the
rapidly expanding missile segment of
the aircraft industry parallel, rather than
supersede, work the firm has been do-

ing for vears in the field of piston and
jet aircraft flight simulation,

Link has hm]t nine Radar Signal
Simulators (RSS) for Martin TM-61
“A” and “C” type guided mussiles.
RS5 units simulate Matador firing,
guidance and dumping n conjunction
with MSO-1A guidance systems.

Link officials said that while the
weapon svstem concept s hne for the
prime |}mtl1tL’r such as an ICBM—the
concept should nof mt]mlr training de-
vices for the weapon svstem. Reason
they give for wanting training svstems
to be bought as separate contracts is
that clements of know-how and certain
components could be conymon to many
simulators if bought outside the frame-
work of a weapon svstem. This results

in more rapid development of training
systems as needed at a lower overall
cost, ofhcals contend.

Link’s proposal starts with the funda-
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CLOSED circuit TV camera (left) scans vertically monnted scale model of airport, projects terrain scene before cockpit simulator,

mentals of miassile launching and 1s
fullv integrated wath the human factors
aspects  of  the  progrom,  including
Oualitative  Personnel  Regquirements
Information (QPRI) covered im Avia-
rion WEEK July 22, p. 79 and July 29,
p. bb.

The program suggests taking an in-
dividual with certain basic skills, iden-
tifving the arca in which he must be
trained to become part of an integrated
crew, then taking hum utL]:hxaer
through this !c_mmw phase, Arst as an
individual, then as a fullv coordinated
crew member,

Varied Program

To accomplish this, Link's program

coes through these several steps:
i”-‘:Ir.ui determine trnable qualitative
pcmmm] requircments for the svstem.
e Examines measures of human per-
formanee to be able to specifv as carly
as possible the nummum number of
mdependent measures and the specihc
characteristics of these measures, These
will allow companv technicians to es-
timate the reliability, validity and train-
ing cffectiveness, or transter, of the
|1rr_3pu_f.ud training program and associ-
ated equipment.
e Establishes training  feed-back  data
which is an essential of anv learming
situation. Without it. a student's per-
tormance cither does not improve as a
function of practice, or he only 1m-
proves to a level which he sets for him-
self as adequate. Since the student's
subjective levels of aspiration may not
approach the skill levels r:.qulr:.{’l for
successful :JIE]ILI'JI:]HH; of a1 svstem as com-
plex as the Titan, it 15 mmperative that
technicians determine the nature,
amount and timing of such feedback,

Link officials said that, having

VIEW of simulated landing approach is shown above,

Helicopter flight simulator is below.



You see more narco VHF anten-
nas on business aircraft than
any other kind because narco
offers reliable, dependable
VOR 'VHF equipment for every
purpose.

See your narco dealer

narco

NATIONAL AERONAUTICAL CORP.
Fort Washington, Pao.

SHOCK TUBE SYMPOSIUM
March 5 and 6, 1958
Palo Alto, California

sponsored by
AIR FORCE SPECIAL WEAPONS CENTER

This 3econd Annual Shock Tube Symposium
offers o great opportunity for pooling of knowl-
edge in shock tube research. A number of short
papers will be presented and o trip to the

nearby Lockheed Shock Tube Research Facility is
planned.

Motice of plans to attend may be sent to:

Commander
Air Force Special Weapons Center
Kirtland Air Force Base

Mew Mexico
AHn: Mr. R. R, Birukoff, SWRS

Those desiring to present short unclassified
popers on theoretical and experimental shock
tube research should submit obstracts to the
obove address at the earliest possible date for
review, Presentations will be limited 1o 25
minutes in length. Copies of all popers intended
fer publication in the proceedings should be
available by the dote of the Symposium,

The Symposium will be held ot Rickey's
Studio Inn, conveniently located three miles
south of Stanford University in Pale Alte, Cali-
fornic. Barrett Transportation, Inc., provides
limousine service from San Froncisca Airport to
Rickey's Inn. Special cccommodations for those
attending the Symposium ore ovoilable through
Rickey's Inn. There will be no registration fee;
the costs arising in connection with participation
in the Symposivm will be berne by those attend-
ing. Individuals should arrange their own accom-
modations.
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reached conclusions in these three basic
arcas, it becomes possible to examine
and select traming equipment and de-
velop curricula for its use.

Maintenance of Proficiency

After  having acquired individual
skills, [CBM crew members must main-
tain their proficiencies at the highest
possible level. "This poses a umique
psvchological problem. A pilot can
maintain his flving proficiency by put-
ting in flving time. He can obscrve
first-hand his defciencies and correct
them. To a certain extent, this also
15 true of missiles guided from the
ground. But with ICBMIs, all the data
15 fed into the missile and, once the
firing button has been pushed, the mis-
sile 1s on its own, If a crew member
makes a mistake, he can do nothing to
correct 1t. After an ICBM has been
launched, the only further action the
ground crew can perform is to destroy
the missile.

Moreover, because of size, cost and
political implications, it is impractical
to launch manv ICBMs for test pur-
poses. It is quite possible that the first
time a crew fires a full-trajectory ICBM,
it will be because a shooting war is on
and not the slightest error can be
tolerated.

Use of the Link training svstem will

have several advantages in the psvcho-
logical field, Link savs. Among them
)
¢ Count-down and launching sequence
mav be repeated frequently to conduct
]]5\[']1ﬂlﬂglf_‘:'l] stucdies of the launching
crew in human engineering arcas.
¢ Intrinsic motivation is stimulated
through feed-back allowing individual
crew members to check on their per-
sonal prohecieneyv. Instructors also ean
ohserve proficiency of each individual
or of the team as a whole.
e Extrinsic motivation, such as compe-
titlon between crews, is possible to
stimulate pride in team accomplish-
ment, Both tvpes of motivation are
essential to maintaining top crew pro-
heiency and assuring the highest possi-
ble morale, especially if thL'l. are sta-
tioned at remote locations, far from
their families.

Titan Evaluator

Essential tool in Link's integrated
training program is the missile evalu-
ator, As company ofhaial put it, “We
will wrap an c¢lectronic environment
around the TICBM so that, when the
button 15 pushed, evervthing in the mis-
sile will function except the engine.
While we will not be able to supply
actual Gs, 1t may be possible to supply
SV ntlu:hc thrust.

"Among cues which we will supply
to the missile are signals to the mis-
sile’s guidance svstem to see if it will
stay on course and environmental condi-

tions which would otherwise have been
provided bv natore, such as tempera-
ture 1:I1¢mgc": cffects of atmosphere—or
lack of i1t—stars for star tracking, if they
are required and a host of other elec-
tronic cues.

“We aim to develop the best pos-
sible wav—short of actually firing a mis-
sile—of QI':m".'mg the crew ﬁ.\.imt wonld
have happened when the fring button
was pushed,”

Cockpit System

For the aircraft industry, Link is add-
g an important new dimension to its
simulators—visual sitmulation outside the
cockpit. To date, simulators have pro-
vided accurate visual presentation within
the cockpit, plus realistic audio cues,
but the cockpit windows are glazed over
and only lightning flashes are visible to
the pilot.

With Link’s visual system, a pilot will
sce on a screen in front of him an accu-
rate, three-dimensional presentation of
the approaches to an airport, the actual
arrheld itself, runway with tire skid
marks, hangars, control tower, planes
waiting for clearance to take off and all
the other sights he would expect to ob-
serve during an actual approach. The
airport may be an exact replica of the
particular field he is being trained for,
or it may be a tvpical airport as seen in
the U. S, or abroad.

How It Works

Located remotely from the cockpit

simulator, in some convenient "-.i]l.':lt such
as a_hangar loft, is a 300:1 scale airport
model mounted vertically, representing
an arca approximately 21,000 ft. long
and 3,000 ft. wide; a high optical quality
television camera mounted on tracks,
and the necessary drive mechanism to
svnchronize movements of the camera
with the pilnt’s movements of the air-
craft’'s controls in the simulator. Area
required is about 15x15x90 ft. Svstem
mcludes:
¢ Control svstem which is fed basic out-
puts from the simulator’s computer to
position the camera correctly, relative to
the model of the airport.
¢ Projector tied to the camera through a
closed circuit, which shows on a 12x15
ft. screen placed 15 ft. in front of the
pilot, view of the plane’s approach to
the airport.
e [llumination system to provide comn
trollable variation in day or mght Aight
conditions. The TV camera is equipped
with lights to simulate the illumination
provided by landing lights during night
landings.

Additional cost of including a visual
svstem with a simulator is approximately
€175,000, or about a 15 to 20% in-
crease over the cost of a simulator alone.

Link savs that its present visual svs-
tem, the Mk. IV, was developed for
Douglas Aircraft Co. in close liaison
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Cnust Guurd Tests Rescue Basket

Pilot and raft are scooped out of water with rescue basket lowered from Coast Guard

helicopter. Basket, developed by Air Force, permits rescue of an unconscious man without
lowering crewman into water. Collapsible, the device weighs 38 1b.

with the Television Division of General
Precision Laboratory, Ine., Rochester,
N. Y, and the Institute of Optics at
the University of Rochester,

New Developments

Other than the Visual Svstem, Link
has these other new developments for
all commercial simulators 1t 1s bulding
for the three new jets (Boemg 707,
Douglas DC-8, Convair 8580) and the
Lockheed EFlectra turboprop.
® Motion simulation, othcr than the
long-used rough-air buffeting. Simu-
lators will be capable of duplicating
short-term vertical accelerations of up
to 1.8G and also roll and pitch effects
within certain limits.  Thas advanced
tvpe of motion simulation was devel-
oped by Link some time ago for its
ME-1 basic jet trainer which closely
resembles Cessna’s  twin jet, side-by-
side training plane.

e Linear interpolators which are easily-
changed printed card circuits. By
changing a number of these cards,
which are keved to prevent being
]J}Jc‘ui in the wrong slot, a simulator’s

‘engine’” mav be changed from one
maodel to another in about 30 min.
Prior method required a simulator mod-
ification of 10 to 20% to repattern its
¢ngine simulation to a plane which had
been re-engined for one reason or an-
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other. Interpolators also are used 1n
such military simulators as the Con-
vair I"-102ZA, Chance Vought 1'8U and
the Grumman F11F-1.

e T'wo-in-one  simulator plulump]n
Link engincers are investigating  the
fecasibility of having a certain number
of simulator Em‘nputmg svstems com-
mon to more than one simulator. If
the idea proves practical, such airlines
as TWA, which is hmmg Link sunu-
lators for the Boeing 707 and Convair
5530, may be able to use some computers
in common for both simulators,

Simulator Delivery

Link will deliver its first commercial|
jet airliner simulators to United (DC-8)
and Trans World Airlines (Bocing 7071
next Mav, thus establishing a trend by
dehivering simulators before an airline|
receives its new aircraft, stead of after.
Other airlines scheduled to take delivery
of their jet or turboprop simulators this!
vear are: Fastern Air Lines (Electra);|
KLM (Electra and DC-8); Qantas
Empire Airwavs, Ltd. (707) and SAS

Scandinavian Airlines Svstem (DC-8).
Link’s military simulator contracts jl'l-!
clude units for USAF's F-106A and|

I"-102A interceptors and Navy I'SU and
I'111 hghters.

Although Link has no contracts for|

its electronic jet engine trainer, many
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Already Airborne . ..
Heading this Way ...
Seconds to go!

There may be time enough to get
one flight of interceptor missiles off
— if installations are alert. But what
chance that even one missile killer
will make contact? Excellent, with
infrared guidance.,

That’s because infrared homes
tenaciously on the target and won't
shake off. Where there's heat there's
infrared, and the detection head “locks
on”. The faster the invader’s speed, the
greater the heat, the stronger the
infrared signal... just about impossible
to jam or mask.

Servo Corporation of America,
pioneer in infrared weapons systems,
is ready with infrared systems for
America’s defense . . . has them ready
and waiting. That newest missile of
the Air Force, able to snipe the
wingflares off a coasting drone, is
trained and tuned with Servo infrared
cquipment, Or back when the Nawvy
made the first strike at Point Mugu to
prove the effectiveness of ground-to-
air missile action, it was a Servo
infrared seeker head hitting the bull's
eve then, too.

Servo Corporation, with its pre-
eminence in infrared and electronics
weapons systems, continues ready to
strengthen the nation's defense—both
in prime contract production for the
armed services and through subcon-
tracting for other manufacturers.

FREE: The booklet, Infrared Weapons
Svsrems, gives a roundup of
declassified data on infrared military
equipment. Rush your request for
Special IR Rr,r.:-:ur Around the Servo
Circnit”, to

CORPORATION
of AMERICA

20-20 Jlericho Turnpike, New Hyde Park, L.1., N.Y.
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His
main duty is to travel the country — and world
— penetrating the plants, laboratories and man-
agement councils. .. reporting back to you every
significant innovation in technology, selling tac-
tics, management strategy, He functions as your
all-seeing, all-hearing, all-reporting business com-
munications system.

THE MAN WE MEAN 1S A cOMPOSITE of the editorial
staff of this magazine. For, obviously, no one
individual could ever accomplish such a wvast

business news job. It’s the result of many quali-
fied men of diversified and specialized talents.

AND, THERE'S ANOTHER SIDE TO THIS ““COMPOSITE
MAN,” another complete news service which com-
plements the editorial section of this magazine
— the advertising pages. It’s been said that in a
business publication the editorial pages tell “how
they do it” — “they™ being all the industry’s front
line of innovators and improvers — and the ad-
vertising pages tell “with what.,” Each issue un-
folds an industrial exposition before you — giving
a ready panorama of up-to-date tools, materials,

equipment,

SUCH A “MAN" 1S ON YOUR PAYROLL. Be sure to
“listen™ regularly and carefully to the practical
business information he gathers.

McGRAW-HILL PUBLICATIONS

atthines are studving its proposal, ac-
cording to company ofhicals.

The trainer for Pratt & Whitney Air-
craft’s JT3C-6 (J57) and JT4 (J75) jet

~engines is based on DC-5 aircraft in-

stallation. Similar jet engine trainer
based on the same powerplants as in-
stalled in a Boeing 707 also can be
provided.

Device allows engine mechanics to
study engine starting, operation and
malfunction on the ground and n
flight, and engine shutdown procedures
without the costlv and noisy operation
of an actual gas turbine engine,

Indoctrination

Some of the advantages of using the
jet engime tramer cited by Link include:
Thorough jet engine indoctrination for
airline mu:]mm{-s doubly important be-
cause he no longer moves from one
reciprocating engine to another which
mayv be more ]:ntmlr.rful and more com-
plicated than its predecessor, but whose
principle of operation 15 basicallv the
same. Now the mechanie has to learn
about an engine whose fundamental
operating pnnmp]L is different from any-
thing he has worked on before, More
over, commercial engine mechanies will
not have the advantage of their military
counterparts who started on small and
relativelv simple jet engines of a decade
ago. First jet engines going into com-
mercial service will be large, powertul
and complicated powerplants.

Duplicate Many Conditions

Link officials said another advantage
is the ability to set up manv engine
operating conditions which would be
mmpossible with a live engine becaunse
the partienlar condition would either
damage the engine, would be impossible
to induce artihiciallv, or would not he
possible to duplicate at sea level.

Among these conditions, Link savs,
arc: wgmtion failure, compressor surge,
engine overspeed, bleed valve stuck open
or closed, engine icing, Aameout and air
start and engine seizure.

Other advantages, Link savs, are
trainer may be quicklv and Edhl]‘. con-
verted from one engine model to m
other; use of trainer will reduce live ]Lt
engine running time for traming about
0% ; climinates noise and ingestion
problems, and allows ground crews to
duplicate conditions written up by a
pilot 1 his Aight ]u%.

Link technicians have made a com-
purative cost study to determine how
much money would be saved if a jet
engine trainer was used as mmpmrcl
with an identical indoctrination and
training coursc using live jet engines
alone. The studv used a live jet Ln%un.
which cost $235,000, with an overhaul
cost of 533,000, and embraces 85
ground service mechanies and instrue-
tors, 18 maintenance base mechanics
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Send for this important brochure!

Learn how a versatile Jupiter®
gas turbine engine can help solve your

SOLAR’S 500 HP JUPITER gas turbine
offers a radical new power concept
for forward-looking businesses. One
of the simplest of all heat engines,
it provides reliable power for a wide
range of military and commercial
applications—including boat propul-
sion, mechanical drive, power gen-
eration and others. New users praise
its high power-to-weight ratio, its

instant starting even under severe

temperature extremes, its easy
portability and low maintenance

requirements,

power problems

Solar has prepared a colorful
24-page booklet giving full details
about the Jupiter. It contains all
of the information necessary to
acquaint you with the many advan-
tages of this exciting new engine—
and it's yours for the asking. Learn
how this power plant of the future
can go to work for you—today! Solar
Aircraft Company, San Diego 12,
California. Designers, developers
and manufacturers of gas turbines,
expansion joints and aircraft engine,
agirframe and missile components.

TRy M
SOLAR

AIRCRAFT COMPANY

GAN DEGD
CES mOINEYS

FOR NEW JUPITER BROCHURE, MAIL TO:
Dept. !]-1 48, Solar Aircraft Company,
San Diego 12, California,

NAME
THLE
COMPANY
ADDRESS,

e e M — l

ENGINEERS WANTED. Unlimited opportuni-
tics, challemging projects, good licing with
sofar! Write for new brocl pure.

e
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GUIDANCE and CONTROL
in SPACE TECHNOLOGY

It is becoming increasingly apparent that many of the
techniques and analyses, and much of the equipment,
developed for the present Air Force ICBM-IRBM pro-
grams will have a wide future application in space
technology. For instance, many of the guidance and con-
trol techniques for ICBM’s are applicable to the space
vehicles of the near future.

An important element of these applications is preci-
sion, The precision required of the guidance and control
system for vehicles aimed at the moon or one of the
planets is not substantially greater than that required for
the Air Force ICBM-IRBM programs. And, the precision
needed to guide a vehicle into a near-circular orbit of
Earth is even less than that required for ICBMs.

The problem of communication with lunar and plane-
tary vehicles is, of course, made more difficult by the
much greater distances involved. This, however, is not
an insurmountable difficulty if today’s trends continue
in the use of higher transmitted power, narrower com-
munication bandwidths and amplifiers with very low
noise-figures.

The problems of operating electronic equipment in the
space beyond our atmosphere are already encountered
on present ballistic missile trajectories. The principal dif-
ference in the case of space vehicle applications is the

a1
%
AR

n=4 (7 modsa)

requirement for longer equipment lifetimes. Electronic
equipment and power supplies will have to last for several
hours or days or weeks, instead of a few minutes, under
conditions of vacuum pressure, zero “g” fields, and boms-
bardment by micrometeorites, high-energy particles, and
radiation.

The preceding examples serve to illustrate some of the
wiays in which the ICBM-IRBM programs are advancing
the basic techniques of space technology.

Since 1954, Space Technology Laboratories has been
providing over-all systems engineering for these pro-
grams. Both in support of this responsibility and in antici-
pation of future system requirements, the Laboratories
are presently engaged in a wide variety of advanced
analytical and experimental work directed toward the
exploration of new approaches in space vehicle elec-
tronics, propulsion, and structures.

The scope of STL's work requires a staff of unusual
technical breadth and competence. Engineers and scien-
tists who are interested in advanced experimental devel-
opment projects (as distinct from development for
manufacturing, in which STL is not engaged) are invited
to investigate the many opportunities on the Laboratories’
Technical Staff.

Spepace TEcHNOLOGY LLABORATORIES

A Division of The Ramo-Wooldridge Corporation

B730 ARBOR VITAE STREET » LOS ANGELES 45, CALIFORNIA
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and nstructors and 102 flight instrac-
tors and ofheers going through transition
training. It also mcludes additional per-
sennel who would receive annual tran
sition training for 10 vears, These are:
7 ground service mechanics and n-
structors, four mamtenance base me-
chanics and instructors and 20 flight in-
structors and ofhcers.

The study concludes that use of a
jet engine tromer for such a program
would save more than $91.000, This
figure does not take nto consideration
loss of revenue that an airhine could
meur as a result of mjury or accident

during engine operation or fhight tram-
mg or loss of revenue due to aircraft
heing assigned to traiming program,

F. A. Link, chairman of the com-
panv's board of directors, created the
hrst Link triner in 1929, A few vears
later, Link Aviation, Inc., was founded.
In 1954, Link Aviation, Inc., became a
subsidiary of General Preaision Equip-
ment Etﬁp,, which improved the irm's
financial position with regard to capital
and also made available the services of
some 2,500 scientists, engineers and
technicians working for GPLIL's various
subsidiarics.

TURBO-CAT aircraft launcher is powered by six Allison J33 turbine engines. Manufacturer,
\ll American Engineering Co., says unit transmits 50,000 hp. to launching cable.

Jet Launcher Proposed to SAC

New York—Strategic Air Command
could cut five minutes from scramble
time by using a jet-powered aircraft
launcher on short dispersal felds, All
American Engineering Co. ofhcials said
here recently.

All  Amencan’'s “Turbo-Cat” jet
launcher and 1ts “water squecze” cable
tvpe arrcsting gear (ANY Sept. 25, p.
56G) now 15 under evaluation i]j.' SAL
for possible wse in awports  strong
cnough for, but too small for, B-31
and B-47 bombers.

Admimistration’s supplemental budget
request (AW Jan. 20, p. 218) includes
5219 million to expand and speed pro-
grams for construction of SAC s
poisal and alert facilities.

Charles \W. Wendt, All Amencan
president, said overall cost of com-
panv’s Assisted Takeoff and Landing
Svstem 600, which includes two “’T'urbo-
Cat” launchers, four arresting gear units
and allied equipment, 15 $2.6 million,

The *“Turbo-Cat,” Wendt said, can
put five B-32 bombers and four KC-155
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tankers mto the air in less than 15 min.
at a dispersal base where the longest
runway is 5,000 £, st aireraft can be
[lﬁ- !"nL""l.-l..'E'l lllt.'l.'l'l'ltL':‘-i '.IFIIL'T ZOT0, O SCrana-
ble, time.

“Turbo-Cat” 15 powered by six Alh-
«on J33-Al6A jet engines, transmitting
50,000 hp. to launching cable.

On landing, Wendt continued, the
water squeczer arresting gear can stop a
bomber 2,000 ft, after touchdown, ex-
erting only a 11 G force on the crew.

Svstern 600 has not been actually
tested with SAC aireraft, companv of-
hicials said.

Tests ran at Georgetown, Del., Sus-
sex Countv Airport utilized Republic
-84 and McDonnell FZH aircraft,
lown by David . McCallister, chief
test pilot.

Satetv factors in Svstem 600 arresting
eear, outlined by Ravmond B. Janney
11, chicf engineer, “far outweigh” chain
svstetn mow i use on many military
hields, He said chamm tends to whip,
breaking links and  occasionally  en-

BUCKETS

and

BLADES

for AGT

We design and build:

® Forge Dies
e Trimming Dies
® |lnvestment Molds

We machine to \*”

Forgings
e Solid Stock
® lnvestment Castings
.

Centrifugal Compressor
Wheels

< TURBINE™
" MRFOILS /

erm-electric

METERS CO., INC.

*Your specifications

Ithaca, New York
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Senior
Engineers

Link Aviation, Inc. — a leading
subsidiary of General Precision
Equipment Corporation — has
openings for senior engineers
capable of independent activiry,
yet able to direct and coordinate
the activities of others when
necessary.

These men are needed in all
phases of engineering activity—
project engineering and design
—in the following fields:

Advanced Optics
Analog Computers
Digital Computers
Radar Simulation
Pulse Circuitry
Mechanical Design
Electrjcal Design

They should be stimulated by the

challenge of untried approaches
and complex electronic or me-
chanical design problems.

If you are one of these engineers,
Link offers an unusual oppor-
tunity for professional growth
to establish a solid, successful
career while receiving generous
employee benefits and raising
your family in an ideal suburban
environment,

Company-sponsored graduate
program. For additional infor-
mation, or to arrange an inter-
view, submit resume to:

Kenneth T. Viall
Manager of
Engineering
Employment

LINK AVIATION, INC.
BINGHAMTON, NEW YORK
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tangling aircraft, System 600 utihizes
endless belt of cable,

Commercial airlines are “interested”
in the assisted takeoff and landing svs-
l::m. according to Wendt, but im said

“use of the word ‘catapult’ has caused
some lines to shy, for fear of adverse

passenger reaction,” He recommends
use of a hook on an airline arresting
gear system, but admitted it wall Tmllg
another 200 1b, on the airframe, and
that’s a rul problem.” Wendt backs

hook use “"because 1ts been proven over
the years by the Navy.”

RUBBER TIRE BAGS with a liquid capacity of 500 gal. each are P'I.!"E{l in sets of 10
by all-terrain Teracruzer. Fluid bags carry fuel, liquid chemicals or water.

Transporter Tows Fluid Fuel Bags

Ground fluid transporter that tows
large rubber tire bags holding 500 gal.
of liguid each in sets of 10 or more
behind an all-terrain  Teracruzer has
been developed by the Four Wheel
Drive Auto Co. for the Army's Trans-
portation Research and Engineering
Command.

Containers for the Four Wheel
Drive fluid transporter were developed
bv Goodvear Tire and Rubber Co.
which also designed the pillow tires for
the Teracruzer tractor (AW Feb. 4,
1957, p. 96).

Current transporter can carry 5,000
gal. of fucl or other fluid in 10 :r[!ﬂ-g.ﬂ -
capacity fluid carriers which are 5 ft.
high and 34 ft. wide.

Over-size tires are mounted in pairs
on special axles and towing assemblies
equipped with filling, emptving and
braking svstems dmlﬂﬂpﬂd by Four
Wheel Drive.

Actual capacity of the transporter 1s
limited onlv by the pulling power of
the towing vehicle.

Other than fuel, the rubber contain-
ers can be used to transport a varietv
of liquid chemicals, or water for hre
fighting, according to Four Whecl
Drive.

Filling and Emptying

A svstem designed by Four Wheel
Drive can'fill or empty each container
at a rate of 50-100 gpm. Units may
be filled and emptied by gravity, pres-
sure or vacuum svstems. A filtering
svstem is provided for direct pumping
of aviation fuels,

Rubber containers resist the effects
of a range of chemicals and fuels up
to 40% aromatic content, can be stored

in temperatures down to —80F and up
to 160" and have operating tempera-
ture limits of —65F and 125F. the
manufacturer said.

Goodyvear units are mounted on tubu-
lar axles with wheel bearings and hub
and rim mountings that allow easy re-
moval and replacement of empty tire
bags. They can be equipped with air-
or vacuum-over-hvdraulic brakes which
are operated from the towing vehicle.

Terrain Capabilities

F'our Wheel Drive says that by mak-
ing the fuid containers their own
mobile carriers, the transporter can
move over terrain such as sand, mud,
swampland, boulders, side slopes, hills.
ice and deep snow which would bog
down conventional fuelmoving vehi-
cles,

Empty containers can be dropped
parachute; full units have been dropped
five feet without damage dunng demon-
strations.

FFour Wheel Drnve has developed
other transporters with capacities rang-
ing from 140-1,000 gal. which mav be
towed singly or in tandem. Goodyear's
single containers range in height from
34-5 ft. and in width from 317 ft.
when full loaded.

Lubricant Withstands
600F Temperature

Extreme temperature grease with an
operating range from —+45F to 600F has
been developed by Shell Oil Co. to
meet the high temperature demands of
supersonic aircraft and missiles.

Labeled grades ETR Grease B and
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1), the lubncant extends feasible lubri-
cating temperatures from 3001 to 60017,
E:-]Jumfr.ll]!. its high l‘L!'ll]]L!":Il't!ll‘L 1:rr:r-
formance, using ABEC ng, CRCL.
]m:ILLdLIH: operated  continuously,  re-
sulted in a faillure time of 104 hr. at
GOOT,

Shell says that in addition to high
temperature range the new ETR class
greases are water resistant, have very
iow evaporation rates and exeellent me-
chanical stabilitv. Companv guotes
these hp::LL]l evaluations:
¢ Drop pomt: above 5501
= :1.5.‘1'.11'1. penetration G2 771 worked
GO strokes—331: worked 100,000 strokes
—354.
¢ Torque rate ratio: (5AE-5-5C meth-
od) 15 Ib./sec./-radian at —401": 2.4.

At 450F bearing performance of the
grease will surpass the 500 hr. mim-
mum specithed in MIL-G-25013, accord-
ing to Shell, Company savs that the
lubricant has heen held tested for the
past two vears.

Payroll Data Process
Cuts Cost by $1.500

A saving of over $1,500 monthly in
pavroll accounting costs is r:_p-r]-It-LrJ b
Menasco "'IuLlI'ILIFJf,I.'I.!I'll'IU Co. n proc-
cssing the pavroll of II"~. Ft. Worth,
Tex., plant. Costs were reduced, the
firm states, by tving in the Texas facil-
itv, which emplovs 330 people in the
manufacture of aireraft landing gear
and guided missile components, with
Menasco's data  processing center In
Burbank. Utilizing International Busi-
ness Muachines equipment, including a
card-punch machine, card-to-tape con-
verters and teletvpewniters, pavroll data
is transmitted daily to Burbank and at
the end of the week the accumulated
cxtensions are returned by wire to It
Worth in the form of checks. Elimina-
tion of manual accounting costs and
retention of central control of account-
ing are chief advantages of svstem.

Magnesium-Thorium Alloy

Reduces Bomare Weiwlll

Magnesinm-thorium allovs are being
usedd by Boeing to reduce .mﬁ.nm_
welght of the T 500 1h. Bomarc area
chLmL mussile, Selected because of its
hght weight, stitfness and heat resist-
ance, the maternial s used in sheet, ex-
truded and cast form.

The missile uses magnesium-thorinm
allovs in -f'ﬁ ‘o of the upper wing sur-
faces and 32% of the lower WIng sur-
faces, upper and lower surface elevator
skins ancd doublers, and the entire hn
and rudder skins and doublers. Boeing
reports that the use of magnesium-
thorium alloys obviated a potential
supersonic flutter problem due to its
high strength-weight ratio.
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T-J spacemaker cylinder

to give quality results

with Extras...
at No Extra Cost!

You get much more—when vyou
specify and use any of T-J's complete line of L e e

Spacemaker cylinders. The Spacemaker is ER . . . Standard at Mo
Extra Cost!

; : NEW “SUPER" CUSHION FOR
and longer service—offers, exclusively, many P R e

extras . . . that are STANDARD, AT NO Extro Cost!

EXTRA COST! CHROME PLATED CYLINDER
BORES AND PISTON RODS

. Standard ot No Extra
Cost!
gl'-E'i'l'[l'.{‘I' s:reng[h . w8 SAVES EP[ICE i l'E'LiLIL'ES ONE PIECE PISTONMN . . .

manhours and costs in all push-pull-lift op- Standard ot Mo Extra Cost!
erations. OFF SHELF DELIVERY in a wide NEW “SELF-ALIGNING

. 4 . T MASTER CUSHION FOR HY-
range of styles and capacites, with 64,000

engineered to give you better, more accurate,

Designed to eliminate rtie-rods, providing

DRAULIC USE . . . Stand-
combinations.- Write for catalog SM 56-2 ard at Mo Extra Cost!
% : S - x : . . NO TIE-RODS TO STRETCH
with ::_ﬂn'jplLIL engineering dEtﬂ].ls. [he e O e
Tomkins-Johnson Co., Jackson, Mich. Costl

STREAMLINED DESIGN . . .
Oil Pressure to 750 P.5.1—
air to 200 P.5.). Standard ot
Mo Extra Costl

FORGED SOLID STEEL HEADS
. Stondard ot No Ealrg
Cost!

TOMKINS-JOHNSON

BIVITORS _AIR AND WYDRAULIC CYLINDERS CUTTINS. CLIMCHORS
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MANAGEMENT

USAF Secretaries Defend Budget Reins

Washington—Two top Air Force
ofhcials have spﬂkcn out in defense of
the Administration’s policy of keeping
defense spending under tight rein.

USAF Secretary James H. Douglas
admitted that in the pre-Sputnik area
“some of our efforts to determine and
control rates of expenditure for pro-
curement were clumsy” and said “there
are a few scars,” but he said “real bene-
fits came out of this experience.”

USAF Assistant Secretary for Ma-
teriecl Dudlev C. Sharp said “monetary
restrictions . have had at least one
great :lr:]"ﬂﬂtagf--ﬂlﬂ‘l. tended to give
the taxpaver more tor his money, with
no substantial loss of time.

Douglas said in a recent speech in
New York that both USAF and 1its con-
tractors “were better able to estimate
the rate at which procurement contracts
were spent”™ as a result of the spending
ceilings.

Their iﬂil‘lt cfforts to hold down ex-
penditures “resulted in very substantial
savings that would not otherwise have
been realized,” Douglas said. “We are
todav better able to undertake new high
priority projects.”

Soviet Russia’s itercontinental bal-
listic missile firings and satellite launch-
ings have raised general concern as to
“whether we have spent enough, or
are spending enough, on n:lcfgt:nﬁe,”
Douglas said, but he believes “the Presi-
dent and the Congress are alert to the
danger.”

‘Not in Immediate Danger’

Douglas’ own view is that “we are
not in immediate danger today, but that
dangers to our national security will in-
crease tomorrow, and day after to-
morrow, except as we do those things
necessary to maintain an effective de-
terrent force.”

U. §. and its allies together possess
enough deterrent strength now, Doug-
las said, In heavy and medium jet
bombers and tankers, the U. 5. is ahead.
but “in the field of ballistic missiles
and particularly satellites, we are some-
uh.It behind ~the Soviets,” Douglas
said. ““The Soviet missile development,
coupled with its large fleet of sub-
marines, constitutes a growing and in-
creasing threat.”

Russia’s channeling of 1ts most tal-

ented vouth into engineering and the
sciences “is the feature of the Soviet
threat that is perhaps the most serious,”
Douglas said.

Although the U. §. 1s strong clmugh
today, the USAF sccretary said, “we
must be wise in our pl;mnmg and
strong 1in our effort if we are to mamn-
tain our deterrent power in the weapons
of tomorrow and of the day after to-
morrow.”’

USAF Steps

Some of the steps Douglas said USAF
is taking to keep pace with advances in
weapons technology are:

e “Missiles are not only supplementing
but are replacing manned aircraft.”
USAF witnesses including Chief of Statt
Gen. Thomas D. White and Maj. Gen.
Bernard A. Schriever, commander of the
Ballistic Nissiles Division, testiied be-
fore the Senate Preparedness Investigat-
ing Subcommittee recently that the
Fiscal 1959 budget does not provide
enough acceleration of intermediate and
intercontinental massile programs.

e “Strategic Air Command is in the
process of being strengthened by the

Lockheed Policy Committee Sees Nuclear Aircraft Cunkpif H-nckup

C. L. Johnson, Lockheed vice president-engineering and research,
(left) at Lockheed’s Georgia Division, Marietta, Ga.
Johnson's reactions on TV, Equipment is in human factors laboratory, used to check factors involved by crew on theoretical five-day flight.

20

examines controls in mockup of nuclear aircraft crew compartment
At right, Hall Hibbard, Lockheed senior vice president (fourth from left), watches
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conversion of B3-36 wings to B-52s. This
process is half completed . . . .7 Air
l'orce witnesses, including Gen. Curtis
LeMay, former SAC chief and now vice
chief of staff, told the subcommittee
that production of B-52 and KC-155 jet
tankers shll 1s too low. Fiscal 1959
budget includes no funds for increased
o1 accelerated B-52 or KC-135 produc-
tion.

¢ Increasing SAC's alert time. Testi-
mony by USAF officers indicated they
do not think the effort in this direction
is vet sufficient, even with the funds
provided in supplemental 1958 and
Iiscal 1959 budgets.

® “The frst of the supersonic B-58s are
being test flown and are meeting all
expectations.” Lt. Gen. Clarence S.
[rvine, USAF deputy chief of staff, ma-
teriel, testihed that the B-58 15 “a
magnificent aircraft” that has been re-
tarded by lack of hnances at every stage
of its life. First production funds for
the B-58 are in the Fiscal 1959 budget.

Ws-110A

Douglas also cited work on the WS-
| 10A chemical bomber, overseas de-
plovment of Tactical Air Command—
heaviest loser in the cut from 128
planned wings to 117 in the Fiscal 1939
budget; early warning nets and inter-
ceptor bases that will include Bomarce
missiles; the phnncd ballistic missile
wiarning system, (AW Jan. 27, p. 26);
research with the X-15 rocket aircraft;
the WS-132A strategic missile, etc.

Assistant Secretary Sharp, speaking at
I't. Wayne, Ind., attacked the recent
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Petrel Powered by J44
Navy Petrel air-to-underwater missile, now out of production, is shown for first time not suspended from aircraft. Anti-submarine missile
d-:_vﬂlnp-:.d by Fairchild is powered by J44 turbojet. Guidance system is radar homing,

“tendency to tear down the public’s
conhdence in our military  establish-
ment,’ including the contentions that
“we lack a feeling of urgency, that we
allow fscal himitations rather than de-
fense needs to limit our military effort,
that there 15 excessive waste and duplica-
tion of effort among three services, and
that our procurement practices are fre-
quently mept.”

Sharp Answers Criticisms

Sharp’s answers to some of these
criticisms:
e Urgency. Since “we cannot have all
of everything that can be thought up .
the clﬂgrtL of urgency attnbuted to cach
area is a matter of judgment.”  Sharp
cited the ballistic missile program as an
example of evaluating proposals care-
fully “in the light of deterrent strength
now and in the future.” He said mssile
work was slowed in 1947 “partially be-

Solid Potential

Washington—Development  of solid
propellants  will permit launching of
“medivm-range  ballistic missiles  from
manned aircraft and should add an im-

forces,” according to USAF  Secretary
James H. Douglas.

Douglas also says Atlas and Titan in-
tercontinental missile booster  engines,
“with stages added, can provide propul-
sion for the launching of relatively large

our satellite, the Moon.”

portant new offensive weapon to our |

satellites and permit exploration beyond |

cause warheads available then were too
heavy,” and was revived with top prior-
ity “when it was clearly determined
that lighter warheads could be made.”
e Fiscal imitations. The statement that
overtime restrictions retarded missile
efforts “simplv 15 not so,” Sharp com-
mented,

Overtime also was allowed on B-52s
and KC-135s5 when 1t was necessary to
mamtain schedules, he said, It 1s true
that we did not allow B-52 production
to reach the higher rate that was once
contemplated,”  Sharp said, “Admit-
tedly, monetary considerations influ-
enced the decision, but 1t was made
primarily to get more model 1111prm ed
aircraft with greater stnking power.

USAI “meLEEILd with somewhat less
urgency in its tactical and air defense
programs,” Sharp said, but “advanced
interceptors, hghter bombers and area
defense missiles”—including Century
Series aircraft and the Bomarce missile—
“were pushed at substantial rates.”

Development of SAGE “continued in
an orderly fashion. It appeared unwise
to press forward at a more rapid pace
because of many complex technological
problems that had to be solved.” Sharp
said.

Why Aircraft Slippages

“Some of our aircraft schedules were
slipped, largelv for technical reasons”
on the theory that it is sometimes bet-
ter to “make haste slowlv,” he said.

“As a case in poimnt, we could have
praduced one of our aircraft, the F-106,
at a faster rate,” Sharp said. “But pro-
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Atar 9 Turbojet Utilizes Afterburner

Sneema Atar 9 Fiench turbojet is an afterburner version of the Atar 8. Compressor air intake casing contains six hollow struts which contain
the bevel gear shafts, the air starter feeding ducts and the oil vent. Eircu‘fnting hot air in hub cowling, struts and nozzle guide vanes pre-
vents icing. Combustion chamber is annular, and two-stage turbine is incorporated. .ﬁ.ﬂ:ﬂhumcr governor allows throttlability with burner

on. Engine is stressed for speeds up to Mach 2.

duction of its fire control system could
not keep pace.”

Monetary restrictions gave the tax-
paver more for the same money and
with no loss of time, Sharp said.

“Restnchions rLsultcd i re-evalua-
tion of many of our projects, elimina-
tion of some that were outmoded—such
as the Navaho—clhmination of extrava-
gant practices among some contractors,
frecing up of frozen talent, reappraisal
of military activities, resulting in elimi-
nation of less urgLnt activities and re-
duction of overhead.

“Reduction of overtime was involved,
but, as I say, it did not adverselv affect
vital production and development,
while 1t did very substantally reduce
costs in many arcas.

“In other words, Ascal limitations re-
sulted n a general belt-tightening
which now makes more funds av :1I]..;lh1{:
where they are most needed.”

Sharp said the somectimes proposed
Smgl:: Service of Supply . . . is not the
answer' ' to defense buying Ijﬂllcv prob-

lems. “In consideration of the size of
the services, the Single Supply approach
would make svstems that are already
huge and unwieldy, three times as huge.
Continued improved supply coordi-
nation is a better solution, even for com-
mon 1tems.”

Sharp also defended negotiating of
contracts as opposed to advertising for
bids. He said small business got more
than $723 million (5.27% ) in prime con-
tracts from the $8.75 billion procure-
ment in Fiscal 1957, Through subcon-
tracts, small business got another $1.5
billion, or 21.5% of the 58 billion paid
to 88 large cﬂntr.mtms he said.

“It should be clear,” Sharp said,
“that the criticism leveled at Air Force
buving practices 15 not fully justified.
, Why, then, do we have adverse
puhhmh For one thing the free
American practice of criticism 1s vital
in a democracy such as ours. Diverg-
ent views are always healthv.

“For another, the press largely, and
quite naturally, follows the adage that

Northrop Builds Research Center

Key structure in Northrop Aviation’s new scientific research center at Hawthome, Calif.,
is this six-story tower. Center is part of the firm’s advanced missile and manned aircraft
research and development program.
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‘ood news is not news.! Critical items
are almost alwavs more newsworthy
than are favorable ones. We would ap-
preciate a httle more emphasis on the
brighter side of our picture.

“Then there is the political atmos-
phere. On this score, I regard congres-
sional hearings extremely useful. They
are the people’s means of expression
and act as the watchdog of the people’s
interests.

They are an effective means of un-
covering deficiencies in the huge and
sprawhng business of government.

“I believe, however, that thev should
be temperate, as thev largely are. . . )"

Auto Landing System

Uses Reverse Thrust

Air Materiel Command flight test
contract for research and development
of an airborne flight control system
which uses a thrust reverser and per
mits automatic instrument landings by
highspeed aircraft has been awarded to
North American Awviation Inc.'s Los
Angeles Division, Contract figure 1is
$2,600,998.

North Amencan is systern manager
of an analvtical studv 'md determina-
tion of what is required in developing
an automatic instrument landing svs-
tem (AILS) which will take over con-
trols from pilot. North American will
not attempt to develop the instruments
but will utilize companies in this field.
Companyv’s Autonetics Division will de-
velop the Hare computer for the system

Under contract terms, AILS proposes
multiple and vanable angle glide paths
with constant speed control. Contract
also includes a requirement for manual
operation using component llmrts of the
svstem and the ability of pilot override
of the automatic control. After deter-
mination of requirements for AILS,
contract provides for design, fabrication
and installation in an F-100.
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SAFETY

CAB Accident Investigation Repori:

Lack of Alertness Cited in Airline Crash

At D001, Jan, 6, 1957, a Convair 240-0),
N 94247, owned and operated by American
Aurlines, Inc., crashed during an |n-tm|m.'nt
approach to Tulsa Municipal Airport, Tulsa,
Okla. The accident resulted i fatal injuries
to one of the 10 occupants, serions injunes
to six and minor injunes to one. Tac air-
craft was substantially damaged,

HISTORY OF THE FLIGHT

Flight 327 was scheduled between Provi-
:Imu: R. 1., and Tulsa, Okla., with inter-
mediate stups including Chicago, 1L, and
St. Louis, Springfield and Joplin, Mo. The
flight to Chicago was routing; however, the
crew, when secunng the cockpit, observed
that the fire-warning light for the forward
cargo and electrical accessory compartments
flickered.

This was called to the attention of both
the ground crew and the reheving crew
(a routine crew change was made) and was
writteén in the arrcraft log. Because of neoes-
sary repairs to the Are-warning system the
fi hl‘ was delaved 1 hr. 40 min. and it
rlLlﬂrtLd Chicago at 1950.

The new crew consisted of Capt, Wesley
G. Mims, First Officer Paul H. Johnson and
Stewardess Shirlev D. Walker. Flight 327
was rontine to Joplin and it departed there
at 2323 with seven passengers aboard. Leav-
ing Joplin the aircraft weighed 33940 b,
which was well under the allowable gross
takeoff weight; the load was properly dis
tributed.

The flight was cleared by ARTC (Air
Route ril’!ﬁ‘l.'. Control) to the Qwasso “I11"
facility,* via airway V-88; to maintain 4.000)
ft., and to contact Tulsa approach control
on crossing the south course of Climuate
low frequency range for further clearance,
\t approximately 3111 10 min. after takeotf
from Joplin, ARTC, through the company
radio, advised the Right to climb to 4,500
ft., to maintain 4,500 ft, and to report
leaving 4.,000.

This transmission was acknowledged and
]11g]1t 327 reported leaving 4,000 ft. at
2334, lp[;rm:;mat::h' 10 min. later company
radio at Tulsa gave the flight the Tulsa
2328 weather sequence. The company then

zave the flight the local altimeter setting
as 30.15 and Reld pressure as 460 ft. above
rero. This was i1l:‘]~111lf1'1.!.'|{:l."|:gi:£1 and Flight
327 reported it was changing over to Tulsa
.||1|:|rmLI| control frequency,

At 2347 the flight reported crossing the
south leg of Chanute low frequency range
and was immediately cleared by .mprmth
contral dircct to Owasso, to descend to and
maintain 3,500 ft., and to report when

L Al times herein are central standard and
ha=zad on the 24-hr. clocok @ all distances are
in nautical miles.

2 A nondlrectional radio beacon (homing),
power less than 50 watts,
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over Owasso. The 2328 Tulsa weather was
siven the fight as: Measured ceiling 400
ft., overcast; visthility 2% mi; wvery light
drizzle and fog; wind calm,

Later, the flight reported it was 1% min,
from Owasso and asked if any delay was
expected. Approach control adv ised no delay
was expected since the only local traffic
was then making an ILS (Instrument Land-
mg Svstem) approach.

Shortly thereafter approach control ad-
vised Flight 327 that the visibility was then
11 mi., that the U. 5. Weather Bureau was
Lhr.u;l.,iug the ceiling, and asked if an Owasso
approach straight mm to runway 17 was to
he made or if an ILS approach was pre-
ferred. The flight advised it would make
the Owasso approach and at 2357 was
cleared accordinglyv. It was asked to report
when over the Owasso facthty inbound,

At 2400 Flight 327 reported over
Owasso, inbound, and was cleared to land
eon runway 17L. Two minutes later a
special 2355 weather observation was trans-
mitted to the fight as: Measnred 200,
overcast; visihility 13; verv light dnizzle
and fog. This transmission was not ac-
knowledged and nothing further was heard
from the flight. Repeated cfforts by ap-
proach umtm! and other facilities to con-
tact the Right were wnsuccessful,

INVESTIGATION

T'he scene of the acadent was on rolling
ground 3.6 mi. north of the approach end
of runway 17L of the Tulsa Municipal
Airport, at an clevation of 613 ft. above
sea Jevel, It was  determined that the
aircraft frst struck the top of a tree, break-
mg branches, and then hit the ground in
an almost Iaterally level attitude 225 ft.
farther on, while on a heading of approxi-
mately 174 deg. First ground contact was
niacle by the main hnchuﬁ gear and nose
wheel. This was apparcut h1. the presence
of deep tire marks. A few feet bevond,
along the ground path, were marks made
by the blades of both propellers.  These
marks were followed closely by gonges
in the ground, which indicated the total
collapse of the entire landing gear at this
point. The aircraft slid along the ground
to the top of an upslope and “then ;umpr.d
a deep and wide ditch, finally coming to
rest approximately 540 ft. from the pomnt
of initial tonchdown,

Fire did not occur,

A search was made back along the flight
path for portions of structnre which might
have broken off and fallen from the air-
craft but no such parts were found. Sub-
segquently, all components were acconnted
for m the main wreckage area.

Both wings were severely damaged. The
left wing, Llllhmlgh held by cables, cte,
wis hmg flat on the ground and the right
wing was folded back along the Fmr.liﬂt'

The severed tip of the nght wing was
found a considerable distance back along
the groundpath,

Substantial damage to the fuselage in-
cluded buckling of the fuselage structure
in the cabin area, which caus<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>