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Simulated Space

Missions Reveal

Crew Problems
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CONVAIR-Astronautics’ ATLAS ... the free world's first ICBM

From Cape Canaveral came the news... CONVAIRE AND THE AIR FORCE HAVE SUCCESSFULLY TEST-
FLOWN THE ATLAS INTERCONTINENTAL BALLISTIC MISSILE. This momentous accomplishment has
assured the U.S. Air Force a vital weapon for our national security and a key to ultimate peace. The free world's
first ICBM is now in pilot production at CONVAIR-Astronautics” plant in San Dieco, California

CUNUAIR A DIVISION OF GENERAL DYNAMICS CORPORATION

4000 psi

ICKERS.

Airborne Variable |}i.-1|1r|;u'{fuu_*lll

Wl

Piston Ty pe Plllllih

A NEW LINE of Vickers Variable Displacement Piston Type Pumps
is now available for aircraft applications at 4000 psi pressure. These

new pumps have the same exceptionally high overall efficiency as well
as the many other performance advantages demonstrated by the

3000 psi Vickers pump series throughout millions of hours of dependable
airborne service. Flow characteristics and maximum recommended
speeds are also the same for both series.

An important feature of the 4000 psi series is a CONTAMINANT.-
TOLERANT DESIGN enabling successful operations in hydraulic
fluids and engine lubricating oils with particle sizes up to 40 microns.

Operation of airborne hydraulic systems at 4000 psi is finding
increasing favor because it means smaller actuators and less fhud 1n the
system . . . resulting in an overall weight and space advantage.

Vickers 4000 pzi hydraulic motors and fixed displacement pumps
will also be available. For further information about 4000 psi
pumps and motors. please write for Bulletin A-5219 or get in touch with
the nearest Aero Hydraulies Division office listed below.

7880

YICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION

Aero Hydraulics Division e Engineering, Sales and Service Offices:
ADMINISTRATIVE and ENGCINEERING CENTER TORRANCE, CALIFORNIA « 3201 Lomita Boulevard

Department L4GE »  Detreoit 32, Michigan PO, Box 23 = Torrance, California

Aero Hydraulics Division Nstrict Sales and Service Offices »  Alberison, Long Island, N. Y., BE2 Willis Ave.
Arlington, Texas, POV, Box 213 « Seattle 3, Washington, 623 0th Ave. Soutl = Washington 5, D.C., 621-T Wyatt Bldg.
Additivonnl Service facilities at: Miami Springs, Flo.. 641 De Soto Deive
TELEGRAMS: Vickers WUX Detroit, TELETYPE: “ROY" 1110—CABLE: Videt
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.—Great West Rood, Brentford, Middx,, England

ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921



AVIATION CALENDAR

May 12-14—National Conference on Acro-
nautical Electronics, sponsored by Insti-
tute of Radio Engincers, Biltmore Hotel,
Dayton, Ohio.

May 12-16—Airport Operators Council 11th
Anmual Meeting, El San Juan Intercon
timental Hotel, San Juan, Puerto Rico.

Mav 12-16—Course on glass and ccramic
materials for aircraft and missile Cnginecrs,
[Toughton Park, Admimstration & Re-
-L-1TLlh & Development Center, Corning
Glass Works, Corming, ™. Y.

May 14-16—=5pring Meeting, Society for Ex.
perimental  Stress "m.lh_.m Hotel Man-
ager, Cleveland, Ohio.

May 19-22—17th Annual National Confer-
ence, Society  of Acronautical Weight
Engineers, Inc, Belmont Plaza [lotel,
New York, N, Y.

May 21-22—Flight Safety Foundation, Inc.,
!-L-Lﬂlmml HII'-:IIH_'-.'-. Adrcraft Safety Seminar,
P |.l|n-:.; House, Chicago, 11

May 25-31-=1958 Awviation Writers Assn,
Convention, the Shamrock Hilton, Hous-
ton, Tex.

June 2-4=National Telemetering Confer-
ence. Lord Baltimore Hotel, Baltimaore,
\d,

June 45=West Coast Magnesinm  Sym-
posium, correlated program by the So
cicty of Aircraft Nlaterials and Process
Fngmeers and the Magnesmm  Assiv,
Institute of Acronautical Sciences Bldg.,
Los Angeles, Calif.

June 4-6—=Sccond National Conference on
Production Techniques, sponsored byt
Institute of Radio Engincers Professional
Group on Production Techniques, Hotel
MNew Yorker, New York, N Y.

June 5-6—13th Annual National Mecting,
Armed Forces Chemical Assn., Hotel
Traymore, Atlantic City, - B

June 9-12—American Rocket Society Semu-

Refueling reel pods for KB-50s.

The Hayes aircraft modification facility is a highly di-
versified operation. From design, manufacture and testing
of aircraft structures, Hayes activities branch out into a
multitude of ramifications involved in aircraft modifi-
cation. For examples, these include:

Jet-augmenting tankers, missile work, infra-red re-
search and production, instrument overhaul, design and
manufacture of remote channel indicators, technical
publication writing; design and production of electrical,
electronic, hydraulic, and mechanical components and
power plant systems; helicopter maintenance, fabrication
of refueling wing-pods, research in aerodynamics. From
wiring circuit design and installation to complete modifi-
cation of multi-engine aircraft, Hayes has the facility and

APPLIED
CRAFTSMANSHIP
by LAVELLE

Skilled personnel and advanced facilities combine at Lavelle

(Continued on page 6)

the .na_l-;illed staff necessary for EI'l_!;'iI'!,El::"l'iI'lEa, rfmnu_ﬁ‘mturing, AVIATION, Witk falidiog: Suocs Teclindloay to assure the hijgh quality Wn:arrk_n‘mnﬂhip demanded in airframe,
quality control and cost control in widely diversified work missile, jet engine and electronic components.
on aircraft. - May 5, 1958 ey 1 , .
Even the multiple bay design of the Hayes plant pro- o @ wal # WE A8 ﬁ@l W!:;‘h a lmgg time be}ckgmund of exper lence, _Lavellehﬂr:aftsmen
motes diversified activities. Instead of a single lengthy BRSNS E utilize modern qu.llI]mEtlltq and new fabricating techniques 1t'D
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['}I'ﬂdl.l:ll_'tiﬂﬂ line in which different projects may interfere hE:' :'-T:'t:|_'::|:-]|[l‘l'.'i "|1-"1-II'|'.I'|i-;l!III-I-: II|.='|II1I.|II|.||r|.:l.., dames 11 _‘Llhr-l pl‘ﬂducE WEI'[:IE[! H“d IT]EL]_[.II]'E[!: Eh'E'Et'-n.'EtHI parts '.':I‘I' ElEEE“]h]iE‘E
with each other, Haves has 10 large production bays rrogloiie AL LA L L T Ll LB made of stainless steel, titanium, nickel or aluminum alloys.
side-by-side, and diversified projects on wvarious type r;j:n#mi}r:iﬂ;ﬂimlm?r%‘ar%:ﬂih%‘glE‘I*I'::;"n”:"I':wﬁ-“mﬁ:‘ Lavelle fabricates weldments ... by resistance, automatic or
4 Bl S : - * . . ¥, Tublication OfMces, 69-120 Norih Broadway, Al- i . . a
planes never get in each other’s way. b 1 N Y Donald € pteGrav, Freagents o A manual inert gas, metallic arc and oxy-acetylene welding.
) ke . 3-‘.311 Urisident, and Treasurer : J'i’i"nf'h|'n','|';|"."h:.ﬁ"r'.'“'H"l.; X-Ray, Zyglo and Magnaflux methods of non-destructive test-
o2 - I [ 'llﬁ:-r'I IlI‘I:llll.l 1 Irnhll Vv (A 3 "rrql:1-:i11| it |1| “-'I:‘ -ui:'.I . 1 " . . 4
[HGIH[EHS SBIEHTISTS HEE“[D | ;'i'lr'lr*{‘rrlrrl;nl,#nrq-l:lillﬂ _'||.i|I|]|."i:|, 1'1'..-“.'_ il'|q--.|||.!|l:||',. ”F":I; I‘|I|Ir.|-!-|‘l||;'. I‘I:II lng HI"E llE’Ed t'ﬂ Establlﬂl.’- i.'lnd ‘L'E'I]trﬂl wEld qliailt‘:}?-
] f 7 | .'l:rllllufl'l'l'qtm.: J:lulll-: K. FL Yimverlan, Yiees Tresidesn: mpo ) ]
Haves 58 s atrenaft taodifion: LIRS Cireulation Coordinator. You can depend on Lavelle craftsmanship to meet your exacting
. F ; > = L by A commarcial of profassional Interest in aviation. Position ' ~ : h . {“r Il L 11
{10n IH,\N ﬂn{l maimitenance ang epmpany connection musl be indicated on subscriplion requiremer (S...0ntime. .. at reasona I'E' cost. Lall on Lavelle
g h 4 - * Near. il : I - *3 4 P 1 1
facility, including guided mis- o jinle roples Ta¢, Subscription mtcsTnited States when you need the finest in specialized fabricating services.

inthier countrles, 820 nne vear,
Second elnss nmail privileges aprhorizes] at Albany

sile work. Good positions are

1 r aircraft design en- N V. Printed in U, 8. A Title reglstered i 18, Patens - . _— , o .
upen for f e oo (imee. (U anrient 1ocs b Alearav 1l Vigivine dei | Write for illustrated brochure describing Lavelle's services in detail.
. E]HEEFE‘!: glﬂ L1& LE’ engineering ':{II"I!- Illli'lllrl-n..i"lII ]'Illl:illr'af::_llll.i:} |'II-I|:|'|'I1III|.|=1I I.'.'i.lilu .'|.1L‘I.'l'l-'!.|1"|'1'|l:|""-' - — —
" : CEERK Inclading SPPACE TECHNOLOGY ore AVIATION, ' -
Automatic welding missile fuel tank. st I.IdEl'ItS,, and aeronautical .;m.]'u.t'!;[;ﬁt:;'{:'u':«', 'I.:irmnﬁ';;lrcgm [EIII"':-:I{I”RII:Lll:IrII“I.I”.
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' rector. Department 405, P. 0. Iﬂﬂpﬂ ; "y,
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Bﬂ:{ ZEBT Subseription: Adilress eorresponilencs and chatige o I.,ul I"Iﬂ"‘“ ; IIII||ll ""'n.
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TRANS-SONICS

REG. T.M,

PRESSURE POTENTIOMETERS

Beyond the Spmfkmr}}m. ”

the Total Engineering Story

Pressure Polentiometers, Type 7é
Series, measure oabsolute pressures
of liquids or gases in ranges up fto
10,000 psi. Operate occuralely un-
der vibration of 1 inch double am-

plitude frem 2 to 22 c¢ps, and 25 g
frem 22 te 2000 cps. Calibratioen
Card with &3 dala points is sup-
plied with each instrument and in-
cludes 3 runs for rising and falling
pressures with and without vibration,

Specihcations tell part of the story. At Trans-Sonics, Inc,,
they are only the beginning., For each basic design, three
volumes of evaluation tests are available containing thousands
of individual data points. Essential information on perform-
ance under temperature, vibration, shock and humidity is
investigated, sifted out and recorded for easy reference.

This extensive data enables the user to quickly evaluate
performance under new or unexpected environmental condi-
tions. As a result, greater design freedom is possible and
valuable engineering time is saved. Write to Trans-Sonics,
Inc., Dept. 7, Burlington, Massachusetts, for Pressure
Potentiometer Bulletin; or if you prefer, describe your operat-
ing environment and quantitative information will be provided,

TRANS-SONICS

FHhecision Trans

= - = = .
1 il e
o e R by s e ol s e i
grdmha i imgibsrs i, 7 :
= L 1
L= I
I 1"} E
| 1
1 F '

Pl P T e [P | .l-.

|

e
= el b, P
e L 1= T

EEE
I-E‘:.‘.'H-II:II:

AVIATION CALENDAR

e ———————————
(Continued from page 3)

annual Meeting and  Astronautical Ex-
position, Hotel Statler, Los Angeles, Calif,
June 9-13—Fourth International Automa-

tion Exposition and Congress, Coliscum,
New York N. Y.

June 16-18=Second National Convention

on  Military  Electronics, Sheraton Park
[ Hotel, “ “Jurwtnn o I 2

June 22-27—61st Annual Meeting, American

socicty for Testing Materials, Hotel Stat-

ler, Boston, Mass,

June 24-26—31st Mecting, Aviation Dis-
tributors and Manufacturers Assn., Mount
Washington Hotel, Bretton Woods,
N, I,

June 25-27—Air Transportation Conference,
American  Institute of Electrical Engi-
neers, Hotel Statler, Buffalo, N. Y.

June 27—=First Water-Based Helicopter Syin.
posinm, sponsored by the Burcau of Acro-
mautics and Stevens Institute of Tech-
nology, Stevens Institute of Technology,
”u]][brﬂ_ﬂ i ]

July :6-All American Aviation Exposition,
County Mrport, Pittsburgh, Pa.

July 8-11=1hc Institute of the Aeronautical
IL!lf.ILlIL:.'-. “abomal Summer .1"I.ILL1'11]'IT Am-
bassador llotel, Los Angeles, C Ihf

July  14-15=Tricnnial |Lt~.|:||:|_'li1'1-11, National
\dvisorv  Committee  for  Acronautics,
unes Aeronautical Laboratory, Moffett
I'ield, Calif. |

July 24-25=Iifth Annuwal Symposium  on
Computers and Data Processing, Albany
Hotel, Denver, Colo.

Aug. 6-8—Special Technical Conference on
Non-Lanear Magnetics and Magnetic Am-
phficrs, sponsored by the Amernican In-
stitute  of Flectrical Engineers, Hotel
Statler, Los Angeles, Calif,

.-"l.llE;. 13-15—Conference o I lectronie
standards and Measurements, National
Bureaun of Standards, Boulder Labora-
tories, Boulder, Colo. Jomtly sponsored
by NBS, American Institute of Electrical
Ingimeers, and Institute of Radio Engi-
neers,

Aug, 19-22—Western Electronic Show &
Convention, Institute of Radio Engineers,
Ambassador Hotel, Los Angeles, Calif,

Aug. 25-30-Ninth Annnal Congress, In-
termational Astronautical Federation, Am-
sterdam, 1lolland.

Sept. 1-7—19355 |.'.]FII]]HII:JHE:|h IFlving Displav
and Exhibition, Society of British Air-
craft Constructors, Farmmborough, Eng-
lind. - |

Sept. 3-5—1958 Cryogenic Engineering Con-
ference, Massachusetts Institute of Tech-
nology, Cambndge, Mlass.

Sept. 6-14—International  Aviation  Show,
Coliseum, New York, N. Y.

Sept. 8-13—First International Congress of
the Acronautical Sciences, Palace Hotel,
Madrid, Spamn,

Sept. 8-13—Dwynamics of Flight, University
of "ln.luhtqm mtensive course for prac-
ticmg engineers,  For detmls: R, Al
Howe, IJLpt of Acronautical Engineer-
mg, 1323 East Engineering Bldg.. Uni-
versity nf Michigan, Ann "u.rh:'lr, Mich,

Sept. 22-24—1955 Mleeting, Professional

f.-mup on Telemetrv and Remote Con-
trol, Amecricana otel, Bal Harbor, M\l
amn Beach, Fla,
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700°F

600°F

S00°F

400°F

300°F

2009°F

This General Electric designed and developed amplifier operates without the use of refrigerants at ambient
temperatures from —67°F to 750°F.

High-temperature, Radiation Tolerant
Electronic Equipment —Without Refrigerants

GENERAL ELECTRIC HAS PROVEN ABILITY TO MEET YOUR REQUIREMENTS

Here's important news for you 1if
yvour systems project dictates the
need for temperature and radiation
tolerant electronic equipment. The
General Electric Company stands
ready to undertake the design, de-
velopment, manufacture and evalua-
tion of your equipment where your
specifications call for successful
operation up to 750°F, without re-
[rigerants. And General Electric's
ability to meet your high-tempera-
ture requirements is backed by

notable successes.

FOR EXAMPLE General Electric has
alreadydeveloped airborne amplifiers
which have been successfully operat-
ed overanambient temperature range
from —67°F to 750°F. Special cir-
cuit designs and packaging tech-
niques permitted this without the
use of heavy, complex refrigerating
equipment.

FOR INFORMATION on how General
Electric can help you solve your
high-temperature electronic equip-

ﬁvgmss ls Ouvr Most /mparfenf Product

GENERAL &3 ELECTRIC

ment problems, contact your G-E
Missile and Ordnance Systems De-
partment Field Sales Office or mail
the coupon below.

FOR MORE INFORMATION

ON HOW TO MEET YOUR
HIGH-TEMPERATURE REQUIREMENTS

GEMERAL ELECTRIC COMPANY
Section AZ222-6

Lakeside Avenue

Burlington, V.

[] Please send me bulletin MPB-32, “High-Temperature

Electronic Equipment.”’

[11 wauld appreciate a discussion of my equipmen! re-
quirements with General Electric High-Temperolure

Engineering Specialists.

WA s e



...speaking of
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Missile Ground Support | MOBILITY )

| T————

HERE’'S WHY FMC CAN HANDLE MISSILE LAUNCHER PROGRAMS

FMC’s development of ground support equipment for major
missile projects stems from over 17 years experience in
producing mobile surface equipment for the Armed Forces

Since 1941, FMC has designed and built more types of
__ A SRR military-standardized tracked wvehicles than any other com-
1957 . .. HAWK pany in America. This extensive and versatile background 1n

1941...LVT 1 1942.,,LVT (A) 1 1942...LVT 2 _ Mokits: Fosdar Viahicts - : o
Amphibious Personnel-Cargo Carrier Amphibious Armored Assoult Yehicle Amphibious Personnel -Cargo Corrier the field of m{}h]llt:f can be HpPhEd to your missile ET'DI'.II'I[I
support project.

FMC is uniquely qualified to handle every phase of the job
from design concept through development, engineering, and
production on any size project. Long familiarity with military
requirements enables FMC to approach basic design with stand-
ardization in mind. With fully integrated facilities devoted
exclusively to the production of defense equipment, contract
delivery requirements are met —on schedule.

Do what others have done. Provide for the over-all success
of your missile system, by contacting FMC at the very begin-
ning of vour program. This will insure perfectly coordinated
development and delivery of required ground support equip-
ment. Contact us today for more information.

W = e - -

343 ' j = |24 4 LYT 4 1944 ... LVT (A) 5
Amphibious Armored Personnel - Cargo Caorrier Amphibious Personnel - Cargo Corrier Amphibious Armored Assault Yehicle

Creative Engineers: Find stimulating

1958 .. THOR challenge at FMC's Ordnance Diviston

Transporler-erector Launching Mount &
Power Conlral Trailer

FMC'S MISSILE EQUIPMENT PROJECTS:

* Mobile loader vehicle h Transporler-erecior & b Tracked prime mover

1951-1958... M52 power conlrol Irailer
Armored Personnel Caorrier HAWK THOR REDSTONE

-ii;l I-I‘_ | : " [ Y ¥ : ' I 1 Ii.l [
- | ! Ehippling and storoge Erector - launcher and Transporier-erector &
' | conlainers Decontamination system t verlical access tower

1945...LVT 4 Lighlweigh!
Amphibious Personnel-Cargo Carrier

NIKE-HERCULES BOMARC NAVAHO
—

\
|
|
|
|
|
______ _-_,_..J

Putting Ideas to Work

FOOD MACHINERY AND CHEMICAL CORPORATION
Ordnance Division

FOOD MACHINERY Missila Equipment Section 3-A
1954...LVT P& 1955...LVTR-1 1957.,.M-B& AND CHEMICAL B
Amphibious Armored Personnel-Cargo Carrier Modified Yehicle for recovery duly Mortar Carrier Yehicle corPoRATION [ 1705 COLEMAN AVENUE, SAN JOSE, CALIF.



These two O-rings were both the same size
before immersion in jet engine fuel. The
O-ring of Silastic LS-53 fuorosilicone rub-
ber swelled negligibly, while that of another
silicane rubber swelled 200%.

S]LBST“: now resists fuels, oils, solvents

Aircraft and automotive fuels, oils, and solvents won't

For resistance to fuels, oils and deteriorate Silastic® LS-53, a new Dow Corning fluoro-
solvents, specify Silastic LS carbon silicone rubber. Silastic L.S-53 has unusual resist-
: ance to other organic chemicals as well as silicone

fluids. In physical properties, such as low compres-

sion set and serviceability at —80 or 500 F, Silastic o sy fro m H arvey AI u m i n u m

G e L5-53 resembles other silicone rubbers. Available from
Get latest data on Silastic. Mail coupon today ~ leading rubber companies.

e . ) _ _ _ im rove dESi n BIG QUALITY EXTRUSIONS — 3 feet wide and wider, as
Eﬂ?;aa%rnmcggrf:ratlnnr SRR i T”“HI Fl'ﬂllﬂftlﬂ.'i of Stlastic 13-9 p g long as 80 feet — are being made by Harvey Aluminum. For
i ! : L ; ]
Please send me latest data on Silastic Conned 24 hours at 300.¥) rEdUGe wei ht information on BIG aluminum extrusions, and smaller shapes,
e Emﬁﬂt strength, psi 111123 g too, write direct to Harvey Aluminum, Torrance, Calif., or
NAME ! * Elongation. %% i ; : : : '
: e Compression set, %, 22 hrs @ 300 F 29 contact the |1Icar:.5t Har»ey JﬂL|UHI'llIILII'I‘I‘fﬂ-ElDI‘} branch listed
COMPANY : ¢ Brittle Point, °F —90 'ﬂwer assem bly GGS'IS under “Aluminum’™ in vour classified directory.
ADDRESS : * Solvent Resistance, 7 swelled
y : ASTM No. 3 0il, 21 days @ 300 F 3
LLLo S— renk gIars : Jet Fuel JP4, 15 days @ 250 F 18
1 o B 1 o 0 ol e e a5 W ) . i : .
e e " T““ EﬂI'ISIdEr ALI‘ thﬂ ﬂrnFE[tIEE [If d 5|I|Eﬂ“! nl'II:IhHI !ﬂ“ “ EFEE“}' 5“.!5“5 A major independent producer of guality alumimn in all alfoys and sizes: Pig, ingat, billet,
rod and bar, pipe, tube, hollow sections, press forgings, forging stock, hamnd forgings, dme-
pact extrusions, electrical bus bar, structurals, special shapes, lieht amd heavy press exiri-
sions, screw machine and other aliminum proclucts, Simifar products in titanium, zircondum, -
and steel. HARVEY ALUMINUM SALES, INC., Torrance, California. lumlnum
Dow Corning CORPORATION o

MIDLAND, MICHIGARN

10
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..low gas consumption

'Self-adjusting” voltage
control

.40 to 500-amp welding
range

.Superior arcs

.many other features

w:':-;;,f‘ ' l\

HARNISCHFEGER

WELDERS » ELECTRODES - POSITIONERS
MILWAUKEE 46, WISCONSIN

200 AMPERE P E H DL ARC W'l:l-'c'ﬂ! e

ok T ST .:-:l! J.l.ll.l'riulil'l' Ll P B T

.p.l.--.-.l.—"

The new P&H engine-driven welders combine
rugged, simple design with superior welding
characteristics for long-life, low-cost welder
operation. Elimination of non-essential parts
and easy access to all adjustments simplify
operation in the field — assure a self-contained
source of dependable power for heavy-construc-
tion, pipeline, maintenance, and repair welding.
Other benefits include:

@ Available in 200, 300, and 400-amp sizes —
skid or trailer mounted.

® Stable current — even at extreme ends of
range. Limited current peaks allow deep pen-
etration without burn-through.

® Automatie self-adjusting voltage control —
dial setting provided for six electrode sizes.

® Kasy, accurate current control — exclusive
design allows precise settings and resettings.

® Superior arc characteristics—maintain 1007,
arc stability — instantaneous recovery —
prevents popouts.

® Powerful Hercules engine—permits full-shift
operation — with gas to spare.

® Dependable idling device — automatically
slows engine down to idling speed when not
welding. Saves gas and oil, reduces wear.

13



Non Aging — ready for instant serv-
ice at any time, whether measured
by clock or calendar —that’s medium
and high pressure Fluoroflex®-T
hose fabricated from a compound of
Teflon® resins. Working life is un-
limited for practical purposes.

Permanent reliability iz assured by
a manufacturer with complete con-
trol of hose production, as well as
fitting and assembly fabrication, It
is confirmed by use on virtually all
liquid fuel and many solid fuel mis-
siles produced to date ...proved by

THE VITAL DIFFERENCE

Always ready for use

Always reliable in use

)

\

vears of in-flight serviee on mili-
tary and commercial aircraft.

Handles the most corrosive fluids at
temperature extremes, including the
exotic fuels. Fluoroflex-T hose as-
semblies are ideal for use in launch-
ing and fueling syvstems as well as
in the fuel and hydraulic control
systems —up to 3000 psi. Their
slender silhouette and compact fit-
tings conserve valuable space in con-
fined missile envelopes.

Vital Facts About Teflon. Eind prop-
erties of products made from Teflon

powder can change significantly
with even minor or accidental alter-
ations in processing. Your best
guarantee of absolute reliability is
the manufacturer's experience,
Specify Fluoroflex-T for the hose
that's backed by unequalled experi-
ence in fluorocarbon hose,

This 64-page aireraft
plumbing handbook givea
detailed information on
Flioroflex-T hose and hose
components, It's available
on requegt.

B Fluoraflex is @ Revintoflex irademark. rep.. U5, par. off,
ﬁ_l.. Tefon is DuPonl's rrademark for TFE fluprocarbon resiag,

Originators of high temperature fluorocarbon hose assemblies

unique

The Waldorf Instrument Company’s Fluid Systems Division
recently undertook research and development activity on a
unique control problem for aircraft gas-turbine engines.

It was required that a hydraulic unit be supplied which would
provide the specified in-put vs. load position schedule and
incorporate fuel interlock and over-ride mechanisms.

A component package was designed which housed the
following elements:

HYDRAULIC SERVO VALVE
ROTARY POSITION SUMMING MECHANISM
HYDRAULIC STEP INPUT

FUEL INTERLOCK VALVE
AUTOMATIC FUEL PRESSURE OVER-RIDE
FEEDBACK LOADING MECHANISM

The control meets all requirements of military
specification MIL-E-S005A.

This unit is designed to operate in an ambient temperature
of —65° F. to 475° F. with servo oil temperatures of
—65° F. to 425° F, at 3000 psi.

For further information, contact —

FLUID SYSTEMS DIVISION

solved

LOAD POSITEDR

- E | 135 d70
THROTTLE INPUT AMGLE

LOAD POSITION  ANGLE

HUNTINGTON STATION, LONG ISLAND, NEW YORK — HAMILTON 7—7500

A DIVISION OF F. C, HUYCK AND SONS

R
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CORPORATION

Roseland, New Jersey - Western Plant: Byrbank, Calif. « Southwestern Plant: Dallas, Tex.
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... Because MENASCO USES ADVANCED
METHODS IN THE

MANUFACTURE OF BEANTAM LANDING GEAR

DoucLas A4D-2 Skyvhawk, smallest and lightest jet combat
plane operates from all sizes of Navy carriers and short land-
ing fields. Nicknamed the "Mighty Midget," this powerful
bantam attack plane is the latest in design simplification and
efficient functional performance. Capabilities include carry-

xid .-:-1'-111

Chose menasco

ing atom bombs, rockets, missiles, machine guns and other
weapons.

MEenAsco was chosen to fabricate the compact, lightweight,
rugged landing gear required to meet the highest mechanical
specifications. Compatible with the design pattern, MENASCO
used the most economical, vet most effective and practical
fabrication techniques to provide low cost high volume, This
is typical of the imaginative thinking which applies to
Menasco's production planning.
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first in development, quality, delivery and service

menasco manufacturing company

BURBANK, CALIFORNIA * FORT WORTH, TEXAS
SPECIALISTS IN AIRCRAFT LANDING GEAR
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REuU I RED . A lightweight, low-loss, radiation-free cable with electrical
* uniformity for interconnecting the navigation and communication

antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner.

SPECH Elfﬂ%an_wfl'ex@ Coaxial Cable

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

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

1. T'wice the efficiency of solid dieleciric (RG-8*/,) type of cable now in
general use,

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

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

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

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

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

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

PHELPS DODGE COPPER PRODUCTS

CORPORATION

300 PARK AVENUE, NEW YORK 22, N.Y.
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Dr. H. H. Kurzweg, piencer German rocket scientist who is now Associate Director for Aercballistics at NOL,

-

interprets nose-cone dota obtained in supersonic wind tunnel fest,

FROM UNDERSEAS TO OUTER SPACE—

WEAPONS OF THE

NAVAL ORDNANCE LABORATORY GUARD OUR FREEDOM

Basic and applied research—and the development of
advanced weapons for underwater, surface and air
warfare—are the vital missions of the U, S. Naval Ord-
nance Lahnmtun near Silver Spring, Md.

Established in 1918 as a small experime nital group
to design sea mines and fuzes, oL has become one of
the nation’s most respected institutions for military re-
search and development. Three thousand persons, in-
cluding 1,000 scientists and engineers, work at its
mudvln $30 million facility.

In its torty years, the Lahm.tinn has made many
notable contributions to science and technology, and
to our national deftense. In World War 11, vou —(11_"'.. el-
oped sea mines helped to strangle Japan’s su pply sys-
tem. More recently, xoL’s work on TARTAR, TERRIER
and Tavros greatly speeded the development of these
needed missiles. The atomic depth charge weapon
BETTY, conceived and perfected by ~oL in less than
five years, now provides the U, 5 , Fleet a massive de-
fense against modern enemy t.ul}ma rines.

Today, ~oL’s work embraces virtually the entire
field of advanced w eapons design, One h]Ehhght is the

This is one of a series of ads on the technical
activities of the Department of Defense.

31-10 Thomson Avenue, Long lsland City 1, New York
Field Sales Offices: Beverly Hills, Calif.;

Daytan, Ohio

Laboratory's present Lf-\; role in the development of
poLARIS, the nuclear-c dl'hihl]ll"u." missile that our sub-
marines will soon be able to launch while submerged
oft enemy shores. This is one of many new weapons
that xow is developing or assisting with at present —
Weapons that are needed it the IIL!" world is to survive.

But in the long run, some of woL’s other work in
basic and applied research may be of even more sig-
nificance to mankind. For fmunpiv the advanced aero-
ballistics studies carried on at oL, which already have
solved some of the msar and 1cem problems, may help
unlock the remaining doors to interplanetary space
travel. Or xoL's work in advanced chemistry may pro-
vide entirely new and better types of metals, 11] 1stics
and other substances. Or xoL's basic research in phys-
ivs and mathematies may furnish a key to the internal
structure of subatomic particles, and open up whole
new worlds for science and mankind.

Thus the Naval Ordnance Laboratory aids our
nation in two ways: by developing weapons that will
insure the survival of freedom, and by findinz new sci-
entific knowledge that will enrich our lives. e

Engineer at Ford Instrument Co. checks out
fire control computer developed and built by
Ford for the U. 5. Navy's Bureau of Ordnance.
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EDITORIAL

Toward a National Space Policy

Last week in Denver we indulged in two days of
mental fermentation on technical problems of space
exploration -1In11é with about 1,100 representatives of
the military services, aviation industry and research or-
g.am.r.lhmm Occasion was the second Astronautics Svm-
posium sponsored by the Air Foree Ofhee of Scientific
Research, the technical details of which are reported on
page 26. This exercise was an extremely valuable step
along the road toward eventual formulation of a sound
national space policy. It was interesting to note that
the first such AFOSR conference held in the pre-Sputnik

--.-.-..I] o

can a scientific breakthrough by a would-be aggressor
be rationahzed as a security violation, a compromise of
the taking of something that is nghtfulh ours , . . One
of the most important jobs to be done n research and
development today is that of insuring the adequate flow
of research mformation.”

Dr. Clifford C. Furnas, chancellor of the University of
Buffalo and former Assistant Secretary of Defense for
Research and Development, also emphasized the need
tor an honest and adequate flow of public information
on national space policy and its scientific problems. “If
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Cross-section of B, F. Goodrich Fabric
rubber in high-speed jet tires,

Tread Tire shows how fabric laminates are
built into rubber tread stock to provide

extra resistance to tread separation. New

Sinewave Tread pattern permits, for the
first time, equal distribution of tread

compared with only four or five takeofts obtained from

other high-speed tires. Find our how these new tires
can give your supersonic aircrafc safer rakeoffs—more

division of The B.F.Goodrich Company, Akron, Ohio,

landings., Write B. F, Goodrich Aviation Products, a

-H-I"
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cra last vear in San Diego with joint sponsorship of
Convair's Astronautics Division attracted 500 participants
and severe skepticism from the top military and civilian
lcaders of our government,

This vear in “the post-Sputnik era, attendance more
than doubled, and the only argument was over how soon
and how much space E}Lplnmhr:n could be accomphished.
Last year, Brig. Gen. H. I. Gregory, who commands

the public is kept honestly and fully informed of the
military, political, scientific and technological aspects.
I believe it will continue to support the exploration of
space and many other important matters. If the informa-
tion 1s spotty, misleading and less than straightforward,
then confidence as well as motivation will wane and

can only be revived by another major crisis. Then it
may be too late.”

AFOSR and was a pioneer in U.S. helicopter develop-
ment more than a decade ago, took a beating from his
supertors and the daily press for his statement to the San

o

~ AlD .

Solid Foundation

Diego symposium that “flight outside the atmosphere is a
reality. Although it may be somewhat earlv to be build-
ng space ‘1]111}'-2 it is not too carly to start thlang about
it.” This vear, Gen. Gregory was justified in some ora-
torical nose thumbing at his critics, for events have
proved his allegedly wild prophecy was really a most
conservative estimate of the situation, and t(:-d.n the Air

Force is scrambling into space with a wide variety of

We heartily agree with Dr. Furnas on this vital point.
We cannot afford the traditional start and stop, feast
and fame policies in a national space program that have
50 vitiated our defense effort in the past and wasted
billions of dollars without achieving the required results.
A sound and effective national space policy, like any
other national program, must be firmly based on a solid
foundation of public understanding and support.

manned and unmanned vehicles. Evervbody concerned with developing a sound na-
tional space policy must continually contribute to the

cffort required to achieve a higher degree of technical

*

Future Knowledge

Operational F-104's have made as many as 25 take-
offs and landings on B.F.Goodrich Fabric Tread Tires—

In addition to the Fabric Laminated Tread,
with no sign of tire farlure. This performance 1s amazing,

B.F.Goodrich Tire used on the F-104 has the unique

the carcass and tread of conventional tires. The laminartes
also help resist rread curting and puncrures — check the

stress points found in ordinary treads—it reduces the mass

formation of disastrous high-speed "shock waves”,
Sinewave Tread pattern. This pattern not only eliminates

in which heat can build up.

L]

ously used on the F-104, Lockheed's "'missile with a man”.

New B.F Goodrich Fabric Tread Tire
outlasts other jet tires S5 to 1

B.EGOOdl'iCh aviation products

Multiple plies of nylon cord inside the rubber tread

nated Tread Tire is today’s most important improvement
stock of this B.F.Goodrich Tire produce a stiffening effect

in the field of high-speed rires.
that reduces rubber distortion under load. These plies tend

Developed and buile by B. F.Goodrich, the Fabric Lami-
to equalize the modulus berween tread and carcass, thus
cut down the hear normally generated by flexing between

This new, cooler running tire survives up to five times
as many high-speed takeoffs and landings as rires previ-

In his kevnote speech to the Denver assembly, Gen,
Gregory also had some other thoughts that are worth
emphasis. “Future knowledge will stem from certain
principles that have guided the airman in the past and
which will continue to guide him in the future,” THe
told the symposium that “the first of these is that there
15 a single continnum which surrounds the earth.  Air
and space are convenient ways of describing several parts
of what really is a unified phenomenon, Any effort to
define a dividing line between these two is so artificial
that 1t should be apparent that we are talking of a single
medinm,  Similarly, a distinction between aeronautics
and astronautics is a convenient way of describing spe-
cialized segments of one apphed science which deals with
the infinite realm of the airman.

Gen. Gregory also warned that we Americans can no
longer enjov an exclusive “hunting license in the area of
scientific exploration.” He said, “it is open territory for
any nation desinng to affect a scientific probe into the
secrets of the universe. Such secrets, however, are not of
the kind we normally associate with a military operation.
They are available to all men irrespective of the motiva-
tion that impels their discovery. They cannot be held as
a private domain by military security classification nor

AVIATION WEEK, May 5, 1758

literacy and general understanding of space problems
until the public and the Congress that represents it can
distinguish for itself the difference between circus stunts
i space and sound scientific programs and can spot the
difference between the space pitch man and the scientists

gcnmlmh interested only in adding to the sum total of
man’s knowledge of himself and his universe. At this late

date, the need for a permanent effective national space
policy based on civil needs as well as possible military
requirements should be self-evident to everv citizen.
Unfortunately, this is not the case and a great deal
more convineing is required before even the top leader-
ship of our government fully understands the problem
and the absolute necessity for tackling it on a long term

basis. We have only the faint beginnings of a sound
national space policy.

However, events such as the AFOSR symposium,
which most certainly should be continued on an annual
basis, and the public hearings now unfolding before the
House Select Committee on Astronauntics and Space Fx-
ploration are extremely necessary and vital contributions
to the eventual formulation of a scientifically solid space
program tailored to meet our national needs and gen-
uinely enhance our international prestige.

—Robert Hotz
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Lok to the leader
the latest in air safety!

" ‘._\_

In an emergency, amphibian 1n an instant! In this helicopter
installation, cage-mounted floats are inflated in seconds by

Kidde's INFLATAIR units, They employ bottled 3000 psi air
to aspirate free air into the floats at a ratio as high as 20 to 1.

Product of Kidde’s years of experience with inflation systems
for life rafts, this fast-acting INFLATAIR has proved its use-
fulness in ground inflation gear such as lifting bags, emergency
escape chutes, drone and missile recovery cushions. Its further

applications are practically unlimited.

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

Walter Kidde.Pacific, Yan Nuys, California
Walter Kidde & Company of Canada Lid.
Montreal—=Toronlo—Vancouver

Fire and Overheat Detector

Kidde's combined Fire and Over-
heat Detector, first of its kind on
the market, has been proven suc-
cessful by more than seven vears
of intensive flight experience on
all kinds of aircraft!

Fire Extinguishing Systems

Designed and perfected by engi-
neers with more than 30 vears in
aircraft fire fighting experience,
Kidde nacelle Fire Extinguishing
Svstems bring you instantaneous
and dependable fire protection.
They are available with a wide
variety of extinguishing agents.

Aircraft Crash Fire Prevention

As an example of its never-ending
research for the latest air safety
equipment, Kidde recently devel-
oped and supplied the protection
devices used in full-seale Aircraft
Crash Fire Prevention tests,

Portable Fire Extinguishers

First in Portable Aircraft Fire
Extinguishers, Kidde offers vou
a complete line, brings vou a
standard of quality and dependa-
bility that has been second to
none for more than 30 years!

"Visit Kidde’s Booth 51, A.R.5. Exposition, June 9-11, Statler Hotel, Los Anaeles”

WHO'S WHERE

In the Front Office

Frank L. Roberts, a director, Aeronca
Manufacturing Corp.. Middletown, Ohio.

Nils Sundstrom and Brig. Gen, Tom C.
Rives (USAF, ret.), directors, Aircraft Ra-
dio Corp., Boonton, N. .

J. L. Plant, president and general man-
ager, Avro Aircraft Ltd., Malton, Canada

Ray R. Eppert succeeds John S, Cole
man as president, Burroughs Corp.,, De-
tront, ‘Mich.

Arie Vemnes, president, Philips Elec-
tronics, Inc., New York, N. Y., succeeding
Picter van den Berz, now board chairman,

Wilson Bradley, Jr., vice president and
general manager, Endeveo Corp., Pasadena,
Calif.

Space Technology Laboratories, division
of Ramo-Wooldridge Corp., Los Angeles,
Calif., has announced the following elec-
tions: Dr. Milton U. Clauser, vice president
and director-Physical Research Laboratory;
Allen F. Donovan, vice president  and
director-Aeronautics Laboratory; William F.
Duke, vice president and associate director-
Systems Engineering Division,

Bennett Hill Grifin, former director of
Washington National Airport, has joined
Howard, Needles, Tammen and Bergen-
doff, Consulting Engineers, New York,
N. Y.

Honors and Elections
T. Clande Ryan, president of Ryan Acro.

nautical Co., has been named by the Amer-
ican Schools and Colleges Assn. as a re-
ciptent of the 12th annual Horatio Alger
\wards.

Frazer B. Wilde, insurance executive and
a panel member of the Rockefeller Brothers
Fund, has been elected to the Board of
Governors of Flight Safetv Foundation, Inc.,
New York, N. Y.

C. F. Zimmerman, head of Continental
Oil Company's Aviation Department, has
been appointed to the Hn;lrtr of Directors
of the National Business Aircraft Assn.,
Washington, D. C.

Lester Lees, professor of aeronautics at
the Califormia Institute of Technology, has
been appoimted to the Working Group
on Re-entry of the National Advisory Com-
mittee for Aeronautics, Washington, D, C.

Dr. John R. Ragazzini has been named
Dean of New Yok University's College of
Engineering, New York, N. Y.

Changes

Allan 1. Benson, manager-scientific appli-
cations, Computer Department, General
Flectric Co., Phoenix, Ariz.

W, A. (Dick) Pulver, chicf engineer,
Georgin Division, Lockheed Aircraft Corp.,
Marietta, Ga. Mr. Pulver succeeds R, W,
Middlewood who has been named dircctor
of the newly formed Georgia Nuclear Lab-
oratores.

Claude H. Smith, director-contract man-
agement, Acronantical Division, Minneap-
olis-Honevwell Regulator Co., Minneapolhs,

Minn,
(Continued on p. 129)
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INDUSTRY OBSERVER

» New Russian supersonic delta wing bomber with six turbojet engines 1s
now undergoing flight test. Farly reports on the aircraft mdicate that it
may have performance capabilities similar to those of USAF's B-70 chemical
fucled bomber now in the design stage at North Amerncan Aviation.

» Major improvement in effectiveness of airborne electronic countermeasures
is expected through use of fundamentally new family of spiral-shaped flush-
mounted antennas whose radiation patterms and polarization can be quickly
changed by ECM operators to counter enemy anti-ECM eftorts. Theory
has not yet been developed which fully explains how new antennas func-
tion, but this will not delay their application. New antenna design was
developed by Wright Air Development Center engineers and university of
[llinois scientists.

* I'light control systems which automatically adjust their performance to
give optimum stabilization on new aircraft/missiles without extensive flight
testing, without prior knowledge of vehicle charactenistics or use of air data
actuated gain changers now required, have been successfully flight tested
by Wright Air Development Center. New auto-adaptive techniques, slated
for use on several new flight control systems now under development. should
greatly speed up flight tests of new aireraft/ missiles.

» Wright Air Development Center is negotiating a $2.5 million contract
with Corning Glass Works for development of windshields to operate above
Mach 5. Omne configuration will be flat, others will include simple and
complex curved surfaces. Windshield will consist of a sandwich of two
pieces of glass with an electrically conducting glass on the outside for de-icing.

» Air Force recently asked both Lockheed and Convair to submit designs
for a low-level, nuclear powered bomber.

> Army’s Redstone out-of-atmosphere shots scheduled as part of Operation
Hardtack in the Pacific (AW Jan. 20, p. 26) probably will be canceled.
Air Force Thor shots seeking data useful to the design of anti-missile weapon
systems will be carried out, however.

» Russians have used mcetal ablating parachutes 1 recent tests in which
animals have been shot to more than 600,000 ft. and successfully returned
to carth. Russians apparently are proceeding in the same step-by-step
manner as the U. S, toward putting man into space rather than trying a
ﬁﬂL‘-h]'I.ﬂ‘: attempt on a erash basis and nsk losing the subject as has been
TUMmMOreo,

» New air defense system designated Project Sicklebar is being developed
for Air Defense Command by Fairchild Engine and Airplane Co. and
Hughes Tool Co,

» Kaman Aircraft Corp. is mapping a sales compaign for its K-600 com-
mercial helicopter, a version of the company's HOK model. Major change
is in the tml conhguration. Two small ventral fins have been added for
stability around all three axes, K-600 is equipped with Kaman's new in-flight
tracking device which permits the pilot to adjust the rotor blade track
under all fight conditions. If sufhcient commercial interest develops,
Kaman will proceed with CAA certification. Powerplant is a Pratt &
Whitney R-1340 engine developing 600 hp. Prototvpe will be used as a
demonstrator to potential commercial and foreign militarv customers.

» Japanese-built Sikorsky §-55 helicopters will cost $166,666 each. Mitsubishi
is expected to build a total of 23 §-55s in Fiscal 1958 and 1959, from nine
to 15 in Fiscal 1960, for the Japanese Self Defense Agency. Japanese power
companies, private railways, airlines and radio broadcasting firms are believed
to have placed additional orders for approximately 50 of the helicopters.

» Present analvses indicate that excess floor space in aircraft and missile
activities may total 57 million sq. ft. by 1961. Approximately one vear ago,
the hgure stood at 22 million sq. ft,
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CREATIVITY
and PRODUCIBILITY

Basie research has been deseribed as “a search for knowl-
edge, unfettered by production demands.” At Aveo, we
realize that fundamental new 1deas cannot be programmed
in advance to fit the needs of even the highest priority
schedule. There will always be room here for this kind of
basie ereative work.

Yet, as an industrial research operation, we want to
realize the material benefits that have historieally resulted
from scientific breakthroughs., Economiec common sense
and national security require an industrial research struce-
ture that can transform the idea in a scientist’s brain into
workable, useful hardware.

We see nothing inconsistent in the pursuit of new produets
simultaneously with the pursuit of new ideas—and doing
both under the same roof. Rather, we feel that the con-
tinuous feedback resulting from close association of basie
research people, applied scientists and engineers, test
engineers and produet engineers does as much for creativ-
ity as for producibility. And America's future depends
upon a good supply of both.

Robert D. Grange,

Manager, Prototype Development Department

Hesearch & Advanced Development

Pictured above is our new Research and Development Center now
under construction in Wilmington, Massachusetts. Scheduled {or
completion this year, the ultramodern laboratory will house the
spientifie and technieal staff of the Aveo Research and Advanced
Development Division,

Aveo's new research division now offers unusual and exciting
career opportunities for exeeptionally qualified and forward-
looking scientists and engineers.

Write io Dr. BR. W. Johnglon, Seientific and Technical Relations,
Areo Research and Advanced Dervelopmen! Lhrision,
20 South Union Streel, Lawrence, Massachuszctls.

Army and Industry

Armyv Crdnance, which includes the missile commands,
has taken another step toward increased industry partici
pation in its arsenal svstem of weapons development.
sceurity regulations are being revised so that almost any
contractor or qualificd technical group in the U.S. cn
have access to the Anmv's estimates of 1ts future weapons
and equipment requirements. Making more people fa-
miliar with the Armv's advanced plainning is expected to
make the plans more realistic and cventually  provide
better weapons.

Maj. Gen. J. . Hinrichs, Chief of Ordnance, ex-
plained the new sceurity procedures last week to a meet-
ing of the American Ordnance Assn. He stated simply
that their purpose 15 to ereate weapon development EL
rocs.” “Such heroes,” he said, could only be made “when
a man with vision as to how to solve an anticipated prob-
lem meets a man with the authonty and monev to carry
it out and the solution 15 successtul just at the time the
proklem becomes acute and very real.”

Senate Space Hearing

Senate Special Committee on Space and Astronautics
1s scheduled to begin heanngs tomorrow on the Admin-
istration proposal to create a national space agenev with
the National Advisory Committee for Acronautics as its
nucleus. James H. Doohttle, NACA chairman, will be
the leadofi witness, according to Sen. Lyndon Johnson
(D.-Tex.) committee chairman, -

The House Committee on Astronautics and Space
Fxploration s scheduled to conclude public hearings on
the proposal on Wednesdav and go in executive session to
mark up the hill,

Technology Act

Scnate hearings on the proposed Science and Tech-
nology Act of 1958, which began last week, will be
himited to consideration of a program for coordination
of scientific and technical information. Sen. Hubert
Humphrey (D.-Minn,) chairman of the Reorganization
Subcommittee of the Senate Government Operations
Committee, said other vital provisions of the proposed act
are under consideration by the Committee on Astro-
mautics and Space and will be deferred until a coordinated
program can be satisfactorilv worked out between the
two committecs, '

Current phase of the hearings will be to develop in.
formation as to the need for further legislation to enable
the government to establish a program to insure ade-
quate dissemination of scientific and technieal informa-
from.

Small Business

Defense Department representatives have given Senate
Small Business Committec an optimistic picture of the
possibility of substantial participation by small firms in
the military guided missiles, rockets and space programs
as subcontractors. But they anticipated a trend awav from
smaller firms on prime contracts. Perkins MeGuire, As-
sistant Secretary of Defense for Supply and Logistics,
repoited that about 209% of the monev paid to prime
missile contractors now flows to small business subcon-
tractors in the first tier, Maj. Gen. Ben Funk, deputy
Air Force director of Ballistic Missiles, put the USAF
nercentage slightly higher and estimated that an addi-
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tional 7% of the overall dollars for missiles goes to
second-tier small business subcontractors,

Atreraft Industries Assn reported last weck that, of the
S1 billion paid to subcontractors of the aircraft industry
engaged in ballistic missile work during 1937, more than
$267 million—approximately 21% —was paid out to small
business subcontractors.  AIA said the small business
share of the total “should be somewhat larger” as
mdustry moves into production phase of the program.

Pay Increase

Both the House and Senate have approved “incen-
tive” militarv pav incrcases but differ on the amount
necessary to attract and retain a career force. A confer-
cnce committee has been appointed to work this out.

The House approved a mceasure that would provide
5683,000,000 annually in pav to the military- the Senate
a bill that would cost a total of $577.000,000. The leg-
islation was patterned after recommendations of the
Cordiner Committee and is designed te keep trained and
qualihed personnel in the armed services. The bill pro-
vides heavy increases for top officers and enlisted men ana
adds new grades to the present career incentives.

CAB Red Tape

There 15 a move to reduce Civil Acronautics Board red
tape by eliminating non-essential hearings—for example,
on the purchase or lease of a small number of aircraft.
Legislation authorizing the Board to do this has been
introduced by Sen. Warren Magnuson (D-Wash.), chair-
man of the Scnate Commerce Committee, and Rep.
Oren Hams (D.-Ark.), chairman of the House Commerce
Committee. Magnuson estimates that the legislation
could climinate ““as many as 10 hearings cach vear which
are now required to be conducted at considerable ex-
pensc in terms of time, cffort and money expended by
the Board's staff and by the applicants.” L

National Air Museum

Proposals to create a National Air Muscum in Wash-
ington are expected to be considered in executive session
within the near future by the Senate Public Works
Buildings and Grounds Subcommittee. According to
Chairman Sen. Pat McNamara (D.-Mich.), public Emr-
ings have already heen held,

Airport Design

Civil Aeronautics Administration last week named the
firm of Amman and Whitnev, New York enginecring
consultants, to design the new Washington International
Airport at Chantilly, Va,

Bennett Griffin, recently retired director of the Wash-
igton National Airport, has been appointed special avia-
tion consultant in the current improvement program of
the Miami international Airport. Grifin will be asso-
clated with Howard Needles, Tammen and Bergendoff,
Florida engineering consultants retamed by the Miami
Port Authority. '

The Washington terminal building, control tower and
service buildings will be designed by Eero Saarinen, Mich-
igan architect, Burns and McDonnell of Kansas Citv will
design eleetrical installations at the new Washington
atrport and  Ellerv. Husted of Washington will be the
master planning consultant.

—Washington staff
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Man’s Scientific Role in Space Debated

Panel at AFOSR astronautics symposium questions

whether man will be useful or merely

Denver—Question of whether man
would be a useful scientihice observer 1n
spaace or merely “add noise to the sys-
tem and degrade the data” started a
sharp controversy at the second annual
Ait Force Office of Scientific Research
Astronautics Svmposium here last week.

A six-man panel discussed the ques-
tion and generally agreed that instru-
ments can do the job better than man.
But the bulk of the delegates at the
well-attended session indicated a strong
disagrecement with the negative tone of
the panel’s conclusions,

Title of the discussion was: “Assume
a capability for manned space opera-
tions—for  what purposcs should this

capability be utilized?”

This was somewhat unrealistic for
two reasons:

» Panelists were specifically prohibited
from considering applications of mili-
tarv manned space flight.

e Military securitv obviously prevented
panelists from drawing on tkn:u' own
knowledge of existing—but classified—
techniques and devices that would Pro-
mote the feasibility of manned space
flight.

Spilhaus Summarizes

Athelstan I, Spilhaus, dean of the
University of Minnesota's Institute of
IL-‘:htm]rJfrt smnmed up the panel’s
fe 'Lllllgh t|11'-. Wiy

‘WNone of us here 15 arguing against
manned space flight. \What we are ar-
auing against is doing it under the cloak
that 1t will provide unseful scientific in-
formation.”

Approximately 1,100 delegates  at-
tended the two-day svmposium, which
was co-sponsored h". the Institute of
Aeronantical Sciences and  co-chaired
by Dr. Morton Alperin, Head of the
Directorate of Advanced Studies of Air
Research and Development Command’s
Air Forece Office of Scientific Research,
and Col. Paul H. Dane, chairman of the
Rocky Mountain Scction of 1AS and
professor of thermodvnamics at the Air
I'orce Academy.

Col. Fanl Campbell, AFOSR flight
surgeon who was chairman of the dis-
cussion of man’s potential as a peaccful
space observer, said USAI studies indi-
ate a need for a life-sciences satellite
observatory. “The presence of a trained
man in the space laboratory is just as
essential as it 1s i an earth Llh::-mt::-n
he said.

“He can at the same time be the
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“add noise.”

observer and the observed,” Col. Camp-
bell said, “He can use scientihic judg-
ment to adjust uncxpected develop-
ments in the course of an expeniment.
Ie can observe and take advantage of
chance happenings which, in an un-
manned 1aLnr:1tnr}', might prematurely
conclude an experiment.

“He i5 a rulljutiw]j.' hightweight, low
energy  consuming, versatile, mobile
computer with judgment or we might
sav, harse sense. He will alwavs be the
father of, and never the child of. a
computing machine—imagine a  sexy
computing machine.”

Zero Gravity Effect

One of the most mportant un-
answered questions in the life sciences
15 the chect of zero gravity on botamcal
life, Col. Campbell sud. Even if man
were not thinking of taking plant life
along to sustain ]115 OWn I%L in space,
new knowledge in this might provide
kevs to the secrets of living matter.

While the effects of weightlessness
on man have been discussed widely,
Col. Campbell said, far less attention
has been pmid to such gquestions as:
‘Why do the stems and trunks of plants
grow upwards while the roots grow
downward?” or “What 15 the mecha-
nism which controls plant orientation?”

“Is gravitv one of the limiting fac-
fﬁl‘h in the growth of plants . . . in
nutritional truupnrl in plants?”

Spilhaus accepted the consensus t that
man 15 not necessary for scientihe obser-

vation in space, and that he might re-
quirc a prohibitive amount of extra
weight to sustain him, but he said:

“The ability for man to go where he
can and to trv to go w here he has not
vet been 15 an end in itself needing no
]I]'i-[lﬁﬁtlﬂﬂ This 15 what makes him
1T,

He foresaw man as an efhcient con-
tributor to “the observation of the be-
havior of living organisms and human
beings in vehicles in space” and sad

that once the lunar and planctary entry

Space Coverage
Second Annual Astronautics Confeor-
ence sponsored by the Air Force Office

ered by a special Aviation Week edito-
rial team including Robert Hotz, editor,
[rving Stone, Los Angeles burean chief,
and Evert Clark, space technology editor.

of Scientihic Research at Denver was cov- |

and landing problems are solved,
“manned exploration becomes a sine
qua non because there are so many
things that the eve can sce and accept
more cfheiently dircetlv,

“There is a parallel to this in the
imvestigation of the oceans,” Spilhaus
S;Ii(]

“The oceans have generally been -
vestigated by feeling somewhat blindly
with instruments on long wires. The
life in the occans has been sampled
by nets and trawls, sometines going as
ﬂLL]:n as six miles from the surface.

“T'his has been compared to trving
to understand the ecologv on the sur-
fice of land by the hit-and-mass hshing
up of rodents and other animals and
plants by a long wire from a ]‘tL]]n‘:ﬁ]}ttT
H\ ing at the height of Mount Ew.rcat

With these exeeptions, however, “un-
manned mstromented vehieles will con-
tinue to be more economical to use
than manned vehicles,” Spilhaus de-
clared.

Panelist Ired L. Whipple, director of
the Smithsontan Astrophysical Obscrva-
torv, said man's purpose in space will
be to help eliminate the need for man
In space.

Man mav be needed, for exam-
ple, to adjust telescopes in a spatial
astronomical observatory but only until
“tele-puppets”™ with binocular television
cves and mechamical fingers are per-
feeted to do the same job. Dr. Whipple
is an astronomer and dabbles in micro-
rocketrv.

Civil Satellite Applications
Whipple also listed 10 possible uscs

for non-nuhitary satellites:

* Environmental measurements, includ-
ing magnetic ficlds, air densitv, cosmic
nclntmn cte., as in present satellites.

# Biological laboratories of the tvpe Col,
Campbell desenibes,

® Laboratories for performing physical
cxperiments,  Desirability is question-
able except where weightlessness is im-
portant.

e Astronomical observatories “to  sce
what colliding galaxies look like” and to
study the Lntm Cnergy spectrum.

e Meteorological observatories. These
would be likelv to bring the quickest
great advances on earth, Whipple said.
e Pure communications satellites, in-
cluding television relavs. “Three can
auppl_& the entire earth with soap
operas,” Whipple said,

e Navigation satellites. \With clectronic
means available todav and foresceable in
the near future, navigation probablv can
be handled better in some other wav,
Whipple sad.
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o “Way stations,” or space stations or-
biting relativelv near the ecarth from
uhiLF lﬂng flights r:uulcl be launched
may be “very important,” W hipple said.
e Medical sanitoriums. There will un-
doubtedly be some infirmitics which can
be helped by weightlessness, although
the moon, with one-sixth the carth’s
mavity, might be a better sanitorium.
e Urbanization of space. "I’lm possi-
bility could lead even to “Space Suh—
divisions Inc,,” "ﬁ.-’hipplu suial, He said
he is sure there will be “some real sur-
prises for us” in planctary exploration.
George Gamow, of the University of
Colorado, said that, although he does
not expect that mosses or whatever
plant life may be found on Mars will
be different than mosses on earth, there
are possibilitics. All life on earth 1s
built around 20 “left-handed” amino
acids, vet chemists can produce hun-
dreds of amino acids in the laboratory.

Planet Life

Man might find that life elsewhere
is built on acids other than the 20 that
appear in ecarth life or the planctary
acids might be the same ones found
here, but be “right-handed,” producing
unexpected and unfamiliar forms of life,
Gamow said.

Dr. William H. Pickering, director of
California Institute of '[’ucﬁuulug}"s Jet
Propulsion Laboratory, said that “the
capabilitv for manned space flight be-
comes useful only when we consider
the exploration of other planets.

“Before that time comes, unmanned
vehicles can accomplish almost all of
the missions assigned to space flight in
a cheaper and more reliable fashion.™ It
was Dr. Pickering's paper that {‘,Dlll'ﬂh=
uted the communications -:ugmu.rs
phrase that man might only “add noise
to the system and degrade the data.’

Only satellite ﬂpp%lﬂﬂhﬂl’l imcluding
human passengers, Pickering said, is
“just that—passengers going along for
the nde, to see the carth from a new
viewpomt, to get across the globe 1n a
few minutes, to 11:1'.{. the thrll of a nde
into outer space.”

Paul Rosenberg, president of Paul
Rosenberg Associates, said photo-map-
ping of the carth from satellites will not
be feasible for some time—using un-
classihed, off-the-shelf equipment—be-
cause of the great size of the equipment
needed to get the degree of resolution
now obtained by aircraft. But he said
current techniques and equipments are
entirely adequate for the initial explora-
tion of the moon and planets and for
some time to come, until man 1s ready
for lunar or planctary landings when
greater accuracy becomes necessary.

Panelist H. J. Stewart, of Cal Tech's
]t:t Propulsion Laboratory, called for

“a suitably balanced” national space
program “unencumbered by the stresses
of political conflict.”
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® “The Egyptians utilized 2095

atory.

lor of the University of Buffalo.

Earthbound Sentiments on Space

Denver—Some carthbound sentiments about space flight expressed at the second
Annual Astronantics Symposinm here last week.
of their national potential for 20 years to build the
Great Pyramid. If we applied the same percentage of national effort for the same
time, we could put the pyramids into orbit. T want to go on record that 1 am not
advocating it.”"—Dr. Fred Whipple, director of the Smithsonian Astrophysical Observ-

® “I'm quite sure man will go into space before he is quite ready, because there 15 no
such thing as being fully ready. We might get a man into space before we get a
dog because we would not have trouble with the Humane Society.”"—Athelstan I,
Spilhaus, Technology Department, University of Minnesota,

® The prime impulse back of present public support “for space programs” is fear—
a motivating factor second only to sex in potency.”"—Dr. Clifford C. Furnas, chancel-

® On the likelihood that strategic minerals might be found on the moon and trans-
ported back to earth: “If one made an economic study of it, I think it would not pay
even to bring large diamonds back from the moon. Only if there are minerals that
are not available on earth would it be worthwhile, and I do not think that is likely.”
—H. J. Stewart, Jet Propulsion Laboratory, California Institute of Technology.

® One member of a4 panel discussing how the capability for manned space flight
should be utilized if and when it is achieved, suggested that “if we put man into
space, perhaps we should put woman there, too.”
has already been studied under the heading of occupational therapy.”

Another panelist replied: “This

“It would casilv be possible to fall
into an extreme position where an ex-
cess of cttort apphied to yimmediate sa-
entihe ends would make 1t ditheult to
proceed to the following step and con-
versely, an excess of effort applied to
the engineering problems of the follow-
ing step would make 1t necessary to lose
those interesting scientific results which
could be achieved by a more happy dis-
tribution of cffort,” Stewart said.

Other possibilities suggested by pan-
chists and delegates included a germ- free
satellite laboratory, and a “trulv co-
lossal” radio telescope in space, possibly
1.000 ft. to one-half mi. across.

As for man’s future, Col. Campbell
concluded that “man will some dav go
into space . . . and we will find uses for
him that we do not understand now.
You cannot keep him at home.”

IONIC PROPULSION

Techniques and equipment leading
to space exploration were discussed n
the following technical papers.

Thrust production and related data
associated with ionic propulsion were
analvzed by David B. Langmuir, di-
rector of the Electronic Research Lab-
oratory, Ramo-Wooldrnidge Corp.
Broad r.]uahﬁc.]tmns included observa-
tion that cHective 1on beam area will
be less than total area, power wastage
may occur through other causes than by
radiation {tungattn ionizer), IJIEI]TIL]I‘Tﬂf
may leak away as atoms instead of ions,
EhingE neutralization problems m]ghf
impair performance and that a field
strength of 40,000 volts per centimeter
required in high current cases may prove
difficult to support. Langmuir declared
that these broad conclusions seem to
indicate:

e Effective ionization energies as low
as 100 electron volts per centimeter
mav be realized by the thermal ioniza-
tion method, leading to ideal efhcien-
cies of conversion of electrical energy
to beam energy of 90% with 1,000 volts
accelerating potential.

® Thrusts of 0.1 gram per square centi-
meter might be reahzed. At one-ten
thousandths G, one square meter of
beam area would then be required to
propel a 10,000-kilogram (22,000-1b.)
space vehicle. This might be of prac-
tical interest, Langmuir pomnted out.

¢ Electrode spacing must be small, onc
millimeter or less. This might prove to
be one of the more serious ditheulties,
particularly because of associated charge
nentralization problems that are in-
volved, he said,

Caleulated performance of alkali ion
propulsion systems, using extrapolated
data, was tabulated by Langmuir. Ac-
celerating  potential was specified  as
1,000 volts. Using cesium ions, at
velocity of 37.4 km. per sec., with crit-
1cal hmgqttn temperature of 1,500
Kelvin, 1on current is 0.12 amp. per
sq. C.: tungsten power radiated is 5.1
watts per sq. C.; 1onization energy 1s
41.5 clectron volts per 1on, mass How
rate 1s 0.165 milligrams per sq. em. per
sec,; thrust is 0.66 grams per sq. cm.

PLASMA ROCKETS

Analvsis of propulsion by accelera-
tion of fully fonized plasma was made
bv Dr. Richard M. Patrick, senior
scientist, Avco Research Laboratory of
Avco Manufacturing Corp. In this
scheme, plasma is confined to a tube
and accelerating force results from
magnetic pressure.  Advantage of the
process over the electrostatic method is
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that separation of ions is avoided, with
emergent plasma being neutral, while
an ion rocket accelerates a ﬂhﬂtgﬂd
LSS,

Device producing acceleration aimed
to meet three requirements for electro-
magnetic acceleration of a gas:

e Production of uniformly ionized gas
in the initial stages of acceleration proc-
css to provide uniform current in the
as.

E'Eﬂntﬂiumt:nt of gas sample behind
shock wave to eliminate losses to walls.
e Acceleration over relatively long dis-
tances to provide enough time for a
strong magnetic held to build up to
furnish the accelerating forces.

Major portion of weight of magnetic
thrust engine is made up of the mass
of the capacitors furnishing the dis-
charge current, Patrick pointed out.
Calculations indicate that magnetic
thrust motor would have similar per-
formance charactenistics to an 1on rocket
motor proposed by Dr. Ernst Stuhlinger
(for trip to Mars), when operating at
conditions where exhaust velocity is 120
km. per sec.

Thrust Experiments

Prelimimary thrust expeniments sup-
ported by allied experimental  and
analvtical research indicates that the
plasma rocket may be one of the most
practical propulsion systems for space
vehicles, according to D. F. Howard,
Gianmim  Research  Laboratory, Al-
though experiments have been made
on crude models, it has been shown
conclusively that sustmned high specific
impulse can be obtained with an elec-
tric arc plasma generator, Howard
pointed out, adding that it is reasonable
to expect that further research will
vield three to fAve times the specihic
nnpu]sr.a already measured. Specihc
impulse of 600 sec. has been obtained
with argon, exhausting to atmosphere.

Commenting on thrust-to-weight
ritios, Howard declared that it is highlv

doubtful that a plasma rocket will ever
lift itself off the surface of the carth.
He said it is reasonable to expect that
values are possible which make this
tvpe of propulsion of interest in certain
Space missions originating and terminat-
ing at satellites.

Plasma generator itself probably will
be the most reliable component in a
plasma rocket. Problem items in the
reliability category undoubtedly will be
found in the electrical supply and con-
trol systems, Howard indicated.

With plasma generators using argon
as the working fluid, four days of satis-
fictory operation can be expected nor-
mally. Experiments with helium and
hvdrogen are inconclusive, Howard
said, but indications are that new de-
sign  concepts will be necessary  to
achieve comparable life with these
lighter gases.
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ROCKET COMPARISONS

Nuclear rocket appears most suitable
and versatile for space travel, accord-
ing to Y. C. Lee and K. P. Conrad, of
Aerojet-General Corp.  Inherent throt-
tleability of the nuclear rocket, coupled
with attainable large specific thrust
values, makes it a unique propulsion
system capable of takeoff, landing and

space travel, they said.

In ga;m:ml chemical rockets using
cither solid or liquid propellants are
not suitable for propulsion in space,
but in certain specific cases a propulsion
system using solid propellants appears
{casible and may represent the most
rehable system.

Practical space propulsion systems
should utilize planetary atmosphere as
one of their energy sources, it was indi-
cated.

Investigations show that a recom-
bination engine with afterburning will
increase values of thrust per unit frontal
area and engine specific thrust.

Successtul utilization of 1ons for pro-
pulsion would result in improvement
in specific impulse of an order of mag-
nitude greater than that attainable
from chemical propellants, nuclear
iocket and recombination engines, Lee
and Conrad indicated. To obtamm a
practical ion propulsion svstem, major
problems in arcas of high-y ield ion
sources and lightweight power supplics
must be resolved, thev pointed out.
Preliminarv calculations based on pres-
ent technology show that net m:l.:r:ri‘tzma
tion of an ion propulsion svstem is
of the order of one-millionth G.

Combination of inertial and stellar
tvpes of guidance undoubtedly waill
prove to be the most important if not
the only means of guiding the space
vehicle in interplanetary travel, ‘Lee and
Conrad said, at lcast in the imtial
phases of this travel regime.

MARS PHOTO-RECON

Technical feasibilitv of a three-vear,
unmanned photo-reconnaissance round-
trip to Mars was analyzed by |. Hal-
combe Laning Jr., Elmer J. Frev and
Milton B. Tt;lgtsu Massachusetts In-
stitute of Technology's Instrumentation
Laboratory.

If a research and development pm—
sram were initiated today, they said,
vehicle could be launched within Eu:
to seven vears. \Well-balanced, inte-
grated svstem design based on known
techniques should permit the mission to
be accomplished with a reasonable
probability of success,

Basic problem of navigation would
be handled with a sun-tracking tele-
scope and another telescope to track
stars and plancts,

Rotating flywheels would turm a
gross sunfinder to put the sun-tracker
on target and keep it there. Single axis
gyroscope would keep the vehicle rotat-

mg about the sun's axis unti]l the star-
tracker acquired its target. Feedbacks
through a lightweight general purpose
chgital computer would allow the com-
puter to control the vehicle's attitude
through use of the flywheel. Orienta-
tion also would be controlled in part
by solar vanes and a lower power pro-
pulsion system for supplying small-
scale correction factors,

Viewing telescope with camera at-
tached would have a 3-in. aperture,
20-in. focal length, and record on
70-mm. flm. System would give 500-
ft. resolution at a distance of 4,000 ma.

Payload capability of ballistic vehicle
and low-thrust wvehicle, such as ion-
propelled rocket ship, on roundtrip to
Mars, was compared by J. H. Irving and
E. K. Blum, Space Technology Lab-
oratories, Ramo-Wooldridee '[:urp
Both vehicles start from 200-mi. circu-
lar orbit about earth, with low-thrust
vehicle being boosted into initial orbat.
Ballistic velicle coasts to Mars on an
elipse which depends on time alloted
to trip, Low-thrust vehicle, powered
all the wav, frst escapes from earth in
a spiral orbit, then follows an optimum
transfer orbit from earth to Mars, at
same time matching velocity of Mars.
Each vehicle enters an eccentric satel-
lite orbit about Mars. On returning to
earth, thrust reduces re-entry spced to
carth’s escape velocity. Re-entry 15 ac-
complished using acrodynamic decel-
eration.

IFor the same travel time, low-thrust
vchicle having power supply weighing
between 100 and 200 kilograms per
kilowatt of useful power is about equiv-
alent in payload capability to the best
chemically propelled ballistic vehicles.
If low-thrust power supply weighs be-
tween 30 and 70 kilograms per kilo-
watt, performance is about equal to that
of ballistic vehicles using hvdrogen
heated by nuclear reactor,

[f the weight of power supply can
be reduced to one to 10 kilograms per
kilowatt, pavloads of over 509 of vehi-
cle weight can be carned even on
roundtrips to Mars, taking only four to
six months total travel time, Irving and
Blum contended.

SPACE BOOSTERS

Launching of space vehicles by air-
breathing hamg stage was outlined by
Antonio Ferri, Polvtechnic Institute of
Brooklvn, and Lewis Feldman and
Walter Daskin, Gruen Applied Science
Laboratories Inc. By using lifting air-
plane as first stage of satellite launch-
ing system, thrust requirement can be
reduced, and since lift means flight in
;ltmm.phere propulsion by air-breathing
engines logical. Advantages for
scheme include:

e Specific impulse is increased by an
order of magnitude.

e Flexible launching site is afforded,
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large fixed and expensive ground instal-
lations are eliminated.

 First stage is recoverable and versatile,
important in repetitive operations such
as launching a variety of satellite’s with-
out modification and in building space
stations.

e First stage usunally is largest and re-
covery promotes economy.

® Reliability is high.

It will be possible to launch a
10,000-1b. package—7,500-1b. payload—
imto high thmdL orbit using super-
senic aircraft, now technically feasible,
and 15,000-1b.-thrust rockets.

Conventional all-rocket svstem would
have somewhat higher mitial weight
than the air-breathing arrangement and
would require rocket motor systems
with thrust of about 1,000,000 Ib.

Mass which can be put into orbit
bv a given rocket mereases substantially
with lanunch Mach number. As launch
speed 1s increased bevond Mach 4, air-
frame disadvantages outw eigh the dis-
advantages of ].irgu; rocket engines,

Turbojet operation with JP4 was in-
vestigated for speeds up to Mach 4 and
dual evele engines were used at Mach 4
and Mach 6, with transition to tamjet
and hvdrogen fuel at Mach 2.75.

RE-ENTRY
Distinctions between  satellite and

“hallistie massile re- -entry were pmntu:]i

up bv Frederick Riddell and J. D. Teare,
of Avco Manufacturing Corp.’s Re-
scarch Laboratory Division. Satellite,
im general, experiences much lower de-
celerations, hence both deeeleration and
heating time occur over an order of
magnitude longer than for a ballistic
missile,

Also, the significant heating occurs at
higher altitudes for re-entering satellite

and this gives lower heating rates but
higher total heat mputs.

Satellite is not as accessible as ballis-
tic missile to heat absorption methods
for handling re-entry heating, but lower
heating rates in satellite re-entry sug-
gests use of radiating surfaces for heat
disposal.

LUNAR TRACKING

Ingenious method for opticallv fol-
lowing lunar vehicle trajectory 1s af-
forded by 10-ft. metallized balloons
released at various points along the path,
according to M. H. Johnson, director,
nucleonics and phyvsics, Aeronutronic
Svstems Inec. At lunar distances, this
tvpe of reflecting balloon illuminated
by the sun appears as a 17th magmtude
star, visible in 40-in. telescope. A dozen
balloons with time and release mecha-
misms will weigh under 20 1b.

If number of balloons are released
along the trajectorv, pressure of sun-
light produces acceleration of about
02 centimeters per sec. which separates
the balloons launched a day apart by
1,000 km. To follow vehicle trajectory,
moon should be at first or third quar-
ter so that balloon dispersion 15 per-
pendicular to line of sight. With a
number of balloons, it would not be
dificult in extrapolating the vehicle's
angular position to desired accuracy.

This balloon barrage 15 one method
of verifving impact since, if the vehicle
strikes the moon, so also will a number
of the balloons.

Method of measuring moon’s radio-
activity has the advantage that scanning
is unnecessary because radiation received
by Sphcrlmih symmetric counter ar-
rangement is proportional to solid angle
subtended by moon at the counter, and
whatever the orientation of the vehicle,

Republlc Dlspluys ane Cnnes

Nose cones on display at Republic Aviation Corp., where they are produced under sub-
contract from General Electric Co., are destined for use on Thor IRBM's. Cone itself
is unit at right and is the only part that actually shows on complete missile. Structure
at the left is the atterbody. Unit in the center (just behind models of Thor and Atlas)
is instrument carrier. The same re-entry vehicle will be used on the Atlas.
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Navy Chooses Eleectra

Lockheed Electra turboprop aircraft
has been selected by U. S, Navy for use
in its anti-submarine warfare program,
after evaluation of “several” other air-
planes,

Navy said a research and development
| contract with Lockheed Aircraft Corp.
will be completed shortly for a mockup
model and further outhtting studies.

Aircraft will carry a crew of 10 men
and considerable electronic instromenta-
tion. Electra, which will replace Lock-
heed P2V Neptune, is powered by four
Allison T56 turboprop engines each de-
veloping 4,050 hp. (AW Mar. 31, p. 46).

counter rate above background is in-
verselv proportional to square of dis-
tance to moon.

LUNAR PROBLEMS

scientiic and engineering lunar ex-

plorations’ factors were outlined by Dr,
JnIm L. Barnes, Svstems Corp. of Amer-
ica. Precise lunar trajectories require
a more precise and rehable value of
lunar mass than present value with its
one-third of one percent uncertainty.
Flashes produced by magnesium-oxvgen
charges from a lunar satellite counld be
recorded through 100-in. earth telescope
to supply -:]ﬂm. To pick up hight of
explosion on the moon’s surface
through the telescope, a matrix of
photomultiplier cells with andividual re-
corders might be used as a detector.
Eﬂfl-.gruumf light reflected from lunar
surface is first balanced out; then only
increases in light intensity are measured
and mapped on field covered by the
telescope at the particular time,

Additional test on body motion near
the moon could be supplied bv vehicle-
borne Doppler, and pulse radar could
NICASUTE ﬂ]L TG "? [Ll;ll.'l'\l.’.. Sllrf"lLL
velocity and distance, Also, pair of
lunar satellites could take telephoto or
television pictures of each other with
background of astral bodies to provide
reference grid.

Other measurements Barnes  sug-
gested, included the moon's magnetic
ficld, existence of ltmmph-:r{, distinct
from part of sun’s “atmosphere” at-
tracted by the moon’s gravitational field
together with determination of compo-
51tmn densitv and temperature if Ilm
atmosphere exists, moon’s material com-
position, its pressure and temperaturc.

Among hrst engineering questions
which will be partially answered by this
exploration are best locations for land-
ing instrument-carrving vehicles, land-
ing and takeoff of manned observatories
and manned and ummanned military
bases, if not prohibited. Other answers
would be best sources of water and
oxvgen bearing rocks, wanted minerals,
and lupar road matenals.
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SPACE TECHNOLOGY

NACA Proposes Satellites
Capable of Piloted Re-entry

National Advisory Committee for Acronautics delta wing satellite
proposal (above left) would have blunt nose and blunt, highly
swept wing and fin leading edges to reduce aerodynamic heating,
It would land fairly conventionally, compared with moetor boat
satellite (above right) and would have greater flexibility in choice
of I;n]:.!iw-_; arca. (Motor boat could land on water.) Delts wing
would be subjected to more heating, especially at nose and wing
leading edges. Both vehicles would have controls for mansuvering
during re-entry and landing, would re-enter at high angles of attack,

and would be mdiation-cooled. Relatively large rocket motor in
motor boat, motors in delta wing, give hnal stage boost to
satellite speed; small retro-rockets inmitiate re-entrv.  Reaction jets
give space stabilization; internal components are located tor aero-
dynamic stability in atmosphere. Pilot sits in conventional position
since re-entry deceleration should not exceed 2Gs. Hemisphere
|_1-[rrlm'-.:]] (below left) has heat shield of combined radiabion and
heat sink design. Beryllium oxide outer shell is supported from
mner capsule, which is heatshielded by insulation. Seat rotates

180 deg. vertically so pilot can adjust self to resist maximum 8G
deceleration forces. Internal equipment includes research and
flight instromentation and climatizing gear. Kecovery chute at
vchicle's base is tor low speeds, low altitudes. Retro-rockets in-
itinte re-entry.  Fins rollstabilize vehicle for nose-first re-entry.
Ballistic missile (below right) has copper shell heat shield that is
thickest in nose. Air gap and insulation separate shell from nner
capsule, Payload is located sufficiently far forward in capsule to
ensure stability of missile during atmospheric re-entry.




Space Technology

Doolittle Urges Adoption of Plan
For Civil Control of Space Agency

By Ford Eastman

'ﬁr\rashingtﬂn—[‘iti]im comtrol of the
nation’s space program is necessary if
major objectives are to be accomplished,
James H. Doolittle, chairman of the
MNational Advisory Committee for Acro-
nautics, told Congress last week.

Doolittle appeared before the House

Committee on Astronantics and Space

Iixploration to testify in support of the
Administration proposal to create a
MNational Aeronautics and Space Agency
with NACA as its nucleus.

“It would be difficult or impossible
for the naticn to fully accomplish its
major space objectives if the program
were under strictly military  control,’
Doolittle smid. “Direction and leader-
ship of the program must be the re-
sponsibility of a civilian ageney as pro-
vided m the bill, with the necessary
proviso that there must be effective
cooperation and coordination between
civil and militarv space work.”

Doolittle told the committee that
there were projects of clearlv a military
nature, others of a civilian nature and
still others not so easily defined.

Military vs. Civil

He explained that mussiles and recon-
nassance satellites are strictly mialitary
projects, while manned satellites and
highly instrumented vehieles sent into
space to gather scientihe data would
be civilian projects. Weather and com-
munication satellites are examples of
projects that have both civilian and
nilitary application.

l’hmlitt{L assurcd the committee that
space |:-r[1]LLt:~. of a mlitary  nature
would remain with the Defense Depart-
ment even though NASA uuuld de-
pend upon military hardware, for the
time being at least, to get its civilian
program mmto space. He also said he
thought the military services should be
pcrmlttt.d to continue some basic re-
scarch in the space field on a coordi-
mtt.d basis.

“NASA, by cooperating with and co-
ordinating the efforts of all L{]-Iu:um.d
in a national space program,” Doolittle
said, “can do a better job more quickly
and cheaper than separate agencies.”

Farlier, witnesses testificd that thev
felt control of the space program should
be m a avilian agency but warned that
the nmmilitary services must play a greater
role and that military needs be given
priority over civilian scientific explora-
tion,

An NACA spokesman told Aviariox
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WEEK that the proposed legislation
does not climinate the military services
from an active role i space exploration
m addition to missile development. lle
said NASA could conduct joint pro-
grams such as the X-15 program now
under wav with the Air Porce, Nawvy
and NACA participating.

Fulton Counterproposal

Meanwhile, Rep. James G. Fulton
(R.-Pa.) a member of the House Space
Committee, suggested that a commis-
ston of five members similar to the
Atomic Energy Commission, might be
More Lﬂ:LLEIlL than a director and ad-
visory  board as proposed under  the
NASA hill.

He smid the S-member commission
should be composed of the “highest
caliber” men and proposed the follow-
INE TS
® Dr. Lee Dubbridge, president of the
Califormia Institute of Technology as
president of the commission,
® Rear Adm, Hyman G. Rickover,
sistant chief, Burean of Ships, for nu-
clear propulsion.

No Space ‘Stunts’

Washington—Proposals to send rockets
to the moon should be made a part of

an overall national space program and not
designed as a mere “stunt,” James H.
Doaolittle warned the House Committee
on Astronautics and Space Exploration
last week.

The chairman of the National Ad-
visory Committee for Aecronautics said
that hitting the moon with nuclear ex-
plosives or “dead dogs” wonld contami-
nate the air. The scientific community,
he added, wants to keep the moon clean
until it can be explored with scientific
instruments.

Doolittle said projects of a National
Space  Program, now  bemng prepared,
should be designed to further two goals—
(1) “Sending highlv-instrumented vehicles
into space that will send back, or bring
back, the new knowledge that scientists
need, and (2) the sending into space,
craft that will carry men on vovages of
exploration, but we must learn how to
bring them back alive.”

“In our programming, we should keep
our eves focused on these objectives,” he
said. “The fact that the Russians may
accomplish some specific objectives in
their space programs first should not in
itself be permitted to divert vus from our
own designated objectives.”

® Rear Adm. J. T. Havward, assistant
chict of naval operations for research

and developmient.

® Dr. Hogh L. Dryvden, director of Na-
tional Advisory Committee for Acro-
nauntics.

e Dr. Herbert F. York, chief scientist,
Advanced Rescarch Projects Ageney.

In Ins testmony, Doolittle strongly
defended the proposal to name a direc-
tor and 17-man board to head the
ageney as opposed to the commission
plan.

He advocates the smallest board
possible that will still provide adequate
representation of all the agencies in-
volved., A board of less than 17 would
not provide adequate representation and
a larger board would be cumbersome,
he said.

Doolittle added he favored represen
tution of all three military services on
the board m addition to one from the
Defense Department, AEC, National
Science Foundation and the National
Academy of Scences i addibon to
civilian representation.

The NACA chairman said it also 1s
necessary that liatson be maintained al
all levels, much in the same manner as
the present linson between NACA,
the 1l1ilit;|r}' services  and cvilian
dgeneies,

‘Decision Committee’

In addition, he suggested that at
might be feasible at a later date to cre-
ate a “Decision Commuttee” to iron out
anv problems that might anse. He said
the committee should be composed of
the President’s science  adviser, the
MNASA director, a Defense Department
representative, the AFC chiirman and
the National Science  Foundation
director.

John W. MNcCormack (D.-Mass.)
committee  chairman, told Doolittle
that when the hearings began, he was
very  enthusiastic  about creabing a
civilian space agency but that as more
witnesses  appeared s enthusiasm
waned,

“After hearing vou, however, my en-
thusiasm 15 back to the original level,”
McCormack told Doolittle.

Dr. Walter R. Dormberger, techmical
assistant to the president of Bell Air-
craft Corp., suggested to the committec
that a space agency might be directed
by a person with the ::L|u1m'!ult rank
of the U.S. vice president in order to
place it on a higher level. He also sup-
ported the Administration proposal to
create NASA but said that it should not
try to develop its own space vehicles or
to run projects.

NASA, he smid, should serve as a basic
and applied research facility only and
serve scientists as well as the military,
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Furnas Urges Broader NASA Authority

Denver—National Aeronautics and
Space Agency should have expanded
authoritv and liberalized policies for
the 5up1mrt of rescarch by outside
agencies over that now held by Na-
tional Advisorv Committee for Aero-
nautics, Cliford C. Fumas said
last week. :

Furnas, chancellor of the University
of Buffalo and former Assistant Secre-
tarv of Defense for Rescarch and De-
velopment, expressed his views on
NASA and Defense Department re-
organization at the second annual Air
Force Ofhee of Scientithce Research
Astronautics Svmposium. He said he
believes using NACA as a nucleus for
NASA 15 “an excellent u:lu." but that
NASA should have broader contract
POWETS.

“Certainly scores of excellent re-
search laboratories in universities, re-
scarch 1nstitutes and some industres
should be supported bv contracts in
contributing research knowledge to thL
multi-headed problems of space,”
Furnas said.

Inherent Dangers

“If this aspect is not adequately
handled, the national program will be
ereatly weakened. There is alwavs the
tendency, even if not the intent, for
large government organizations to be-
come monopolistic,” he said.,

“This tends to frecze out great blocks
of talent, new ideas and approprate
competition,  Further 1t seniously
shrinks the reservoir of man power
from which future research talent can
be drawn. I trust that adequate atten-
ton will be given to this important
matter.”

IFurnas also raised the question of
how far the militarv establishment
should go in conducting or supporting
research “of more or less fundamental
character in the general field of space
technologyv” if “Jﬂ"qu"L is established, He
said he could see “some verv old argu-
ments bemu dusted off and put out on
displav,” m-l:]udmg the one that the
military should not “dabble in scientific
toys.”

“More than any other, the military
establishment should apply all possible
toresight and should develop a philoso-
phy and have support for developing
I‘In: knowledge and the background
gadgetry which is going to be needed
the future,” Furnas said.

“If this 1s being adequately handled
by civilian governmental laboratories or
private organizations, fine. The military
can then go on to deal with new prob-
lems of which there will never be a
shortage.

“As a practical matter, it 15 often
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ciasier to get hnancial support for a
project under the military direction,
particularly if the sums required are
large, than it 1s for a civilian agency, As
4 nation we should push forward to get
the necessarv jobs qum throngh what-
ever channel is most feasible.”

Great cost of space exploration will
make 1t "even more necessary than ever
to achieve a truly adequate coordination
between militarv  and  civilian pro-
grams.’’

Reorganization of the Defense Depart-
ment “can be a kev factor in .H:hx-::nng
the desirable pattern of action,” Furnas
said.

“. .. The anticipated changes in the
research and  development area is a
good step in the right direction.”

Defense Reorganization

Two important aspeets of this part
of reorganization, he said, are:
* Director of Research and Engineering
“will have a higher rank and more well
dehned anthonty than the present
Assistant Secretarv of Research and
Engincering.
® “This official will have at his com-

mand, and available, certain funds and
transfer authonity which will permit
him to inmtiate and control important
research  projects, particularly  those
which are of potential benefit to all
three services.

“This will give him a positive and
comstructive control which has been al-
most mmlﬂcuh uu&.smg in the Assist-
ant Secretary’s office in the past. At the
present, the Assistant Secretarv effec-
tivelv has onlv negative control.”

Some fear that this would l::::td to
“too much concentration of power” and
lack of enough service competition,
I"urnas said. S-::mr,' competition is de-
sirable, he added, “but not the mavhem
which is what we have been exposed to
for quite some time. Even a football
game needs a set of enforceable rules
and an effective referee.”

FFurnas’ talk was titled “How High the
Moon?” He said that question cannot
be answered vet in terms of human
cffort, “but whatever it mav be, for our
own immediate military welfare and for
ultimate human advance, it is highly

important that we get there and be-
vond.”

Blue Streak IRBM Tests Speeded

British Blue Streak intermediate-
range ballistic missile is now nearing
the svstems test stage.

Major components of the de Havil-
land missile, which is designed for
launching from underground sites, have
already been tested at completed facil-
itics. New test areas are rapidly being
hinmished  for the next development
phase.

Prime contractor for Blue Streak is
de Havilland Propellers Ltd., which is
also responsible for the Firestreak air
to-air mfrared homing missile.

Associated contractors include:
® De Havilland Aircraft Co. Ltd., pre-
sumably responsible for airframe con-
scruction and final assembly.

* Rolls-Rovee Ltd.,, responsible for
|:umr.rmet development and produc-
tion. Observers hcrmc the liquid fuel
rocket engine will be one of the high-
thrust Rocketdyne engines for which
Rolls holds license rights,

® Sperry Gyroscope Co. Ltd., responsi-
ble for development of the missile guid-
anice  svstem  and  associated  avionic
parts.

e Saunders-Roe, Ltd., responsible for
cevelopment and construction of the
Black Knight re-entrv test vehicle.

Current facilities include the cold-
How systems test towers at de Havilland
Propellers Ltd., at Hatheld. Two stands
have been built and instrumented for

captive tests of the Black Knight vehi-
cle by Saunders-Roe at a remote loca-
tion on the Isle of Wright. The Saro
Towers resemble those of de Havilland
Propellers.

Rolls-Royee is building a rocket mo-
tor test stand at Spadeadam Waste,
Cumberland, for static firing of the en-
gines and propulsion svstem  develop-
ment,

Completed rounds will be fired on
the extended test range at Woomera,
Australia.

Development of the British IRBM
15 being coordinated with similar pro-
grams in the U.S. Crossfeed of infor-
mation between the British program
and USAF's Project Minuteman, also
based on an underground launching
l:mnplm 15 expected by most observers.

Lack of facilities in Britain for hasic
development studies in the hypersonic
Fﬂf:{l range may necessitate use of a

ermonuclear warhead and re-entry
body ecither based on U.S. designs or
supplied directly by one of the Ameri-
can firms doing this work. I'or example:
General Electric's low- -angle nose cone
developed for the Douglas Thor could
be ;14:1‘1ph:d to Blue Streak. Technical
ntr:rclmnF:: agreements in the gas tur-
bine held already exist between Gen-
eral Electric and de Havilland, and pre-
sumably could easilv be extended to
cover nose-cone data.
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Executive Pay, Stock Holdings
Reported by Aircraft Companies

Washington—Following is a list of
cxecutive salaries and stock holdings
filed by aircratt companies with the Se-
curtties and Exchange Commission:

FAIRCHILD ENGINE AND AMRKPLANE
CORP.—RK, Bouatelle, prezident and chair-
man of board of directors, 3116072 =alary
and 5,068 zhares of common stock: A. F.
Flood, executive vice president, comptroller
and director, 290,206 saliry and  5.000
shares of common swock: W. L. Landers,
viee president, 275,450 salary andd no &tock ;
4. A Allis, director, no salary, 2,600 shares
of common Stock; K. B. Carney, director,
noa sgalary, 106 shares of common =tock ;
C. H. Colvin, director, no galary, 263 shares
of common stock ; E. A, Evee, director, no
galary, 00 shares of common stock,

E. Cook: director, no salary, 105 shares
of common stock ; B, M., Fualrehild, director,
no salary, 100,650 shares of common 2tock ;
W. P. Lane, dr., director, no salary, 4,004
shares of common stock @ G. Loening, direc-
tor, no =alary, 5500 shares of comimon
stocle:; F. R. Nichols, director, no snlary,
2,740 =shares of common stoelk,

CESSNA ATRUCRAFT CORIP.—D. L. YWWnl=
lnce, president and director, 375,000 =alary
and 55,006 shares of stock ; F. A, Boettzer,
vice president, treasurer and director, £49,-
Hal) salary and 31500 shares of ¢oOmmon
stock; . L. Roskam, viee president and
director, 346,800 =alary and 4,725 shares
of common stock ) T. B. Salter, vice presi-
dent-engineering and director, £235,000 sal-
ary and 2,350 shares of common stock
S, Coleman, director, no salary, 945 shares
of common : G. MeDonald, director, no sal-
ary, 2,956 shares of commaon; K. Kussell,
director, no salary, 1,025 shares of common,

THE RYAN AERONAUTICAL 0O, —
T. C. Ryun, pregldent and director, $62,500
aplary and 60,720 shares of comman sStoek
(i. . Woodward, executive viee prestdent
and director, $450,000 salary and 120 shares
nf common stock : €. A, Stlllwagen, setroe-
taryv-treasureér, $15,450 salary and no stock
C. A, Smith, director, no sialary, 1,200 shares
of common stock; M. H. Lorckett, director,
no saalary, 1,200 shares of common stock ;
K. C. Juckson, director, no salary, no stock,

NORTHROP AIRCRAFT INC.—W. C.
Collins, prezident and director, 91,250 =al-
ary and 2408 shares of common: W. C.
MeDuffie, chairman, hoard of directors,
a0 208 aplary and 1,000 shares of common
R. RB. Miller, viice president, general miann-
ger—Northrop Division and director, £2632,-
803 salary and 1,000 shares of common.

F. Schmued, vice president (reslgned Oct,
15), $566,625 salanry and no =2tock: J,. Allen,
director, no salarvy, 200 =harez of common
gtock @ L. L. Auastin, director, no =2alary or
stock ; E. W, Carter, director, no salary or
gtock ; E. M, Jorgensen, director, no salary,
n) =hares of common =tock ; K. YW. Millar,
director, no salary, 100 shares of common
lock: K. R. Millar, no salary, 1,000 shares
af common stock: J. O0'Melveny, director,
no sSalary, 342 shares of common =2tock
A. E. Ponting, director, no salary, 110
shares of common gtock, A. €. Euhel, direc-
tor, no salary, 100 shares of stock.

MOCDONNELL AIHCOCKAFT CORIPP—d. 5.
MeDonnell Jre., president and  chairmoan,
board of directors, $115,5%81 salary and
”11.754 shares of common =tock: K. H.
Charles, executive vice president and direc-
tor, 562 843 =salary and 6,113 shares of
commaon stock ; €. W. Drake, Vice presjdent-
manufacturing and director, £55,352 salary
nnd 5,602 shares of common Stock ; K. I"ers
kina, vice president-engineering and direc-
tor, $64,072 salary and 1,854 shares of
coonmaon stocky L. Harrlson, diréector, no
salary, 30 sharez of common stock ; W. A.
MeDonnell, director, no 2alary, 4546 2hares
af common stock: W. H. Orthwein Jr.,
director, no =alary, 11,276 shares of common
stock; 8. W. Souers, director, no salary,
1,060 shares of common stock @ 4. E. Webh,
director, no salnry, 700 shares of common.
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GENERAL ELECTRIC CO—H. J. Cordi-
ner—president and director, $264,373 salary
and 41,639 shares of common stock : . D,
Reed, chairman, board of directors, $168,.740
snlary and 35,651 shares of comman =tock ;
K. FPaxton, executive vice president and
director, $170,603 =alnry and 25,251 shares
of common sStock,

The following perzons did not receive n
galarv: K, S, Colt, director, 3,170 shares of
common sStock: D, K. David, director, 00
gshares of comimon stock: €. I Dickey,
director, 5000 shares of common stock:
H. Ford 11, director, 100 shares of common
stock ; G, I'. Gardner, director, 535,000 shares
of common stock ; 4. Holmes, director, 1,000
shares of common =stock: F. L. Hovide, di-
rector, 10 shares of common stock ; . W.
Humphrey, director, 100 zhares of common
wtnnel : J. B, Lawrenee, director, 100 shares
af commaon stock : G. . Love, director, 8040
ghareg of common stock: T. B, MeCabe,
director, 2,500 shares of common stock:
(i, (i. Montgomery, director, 1,000 shares of
common stoelkk: H. 5. Morgnn, director,
Bh.000 shares of common stock: R, T. Stevs
enrt, director, 00 shares of fommon stock
2. J. Weinberg, director, 1.5 shares of
common stock : K. W. Woodeull, director,
1. 590 gshares of common stock,

ANVOCD MANUFACTLURINIG (ORI, —
V. Emanoel, chairman, boprd of directors,
SLAD.000 malpry and 26,000 sghares of com-
mon stock: 4. D, Shouwse, vice president-
bropdeasting, chalrman—Crosgley  Division
and director, £57.500 salary, 960 preferred
shares and §,050 ghares of common stock ;
h. R. Wilsan Jdr,, préesident and director
(elected president on Oct, 28), 377,617 sal-
ary and 2500 shares of common =tock:
L. I, Smith, vice president, president-re-
search nand development and director, $73,-
da8 salary and 1,500 =hares of common
stk - A R RKantrowitz, viece prestdent andd
director, 270,000 salary and 11,000 shares
af common sStock: M. A, MeLaughlin, vice
presfident,.  geneéral counsel and  director,
F00.124 salary and 1,075 shares of common
gtock : K. A. Rich (resigned nag president in
Cetober), £96,428 =salary, no stock.

The followlng persons were not paid o
salary: G. F. Allen, director, 2,500 shares
of eommon stock ; 1. B Babeock, director,
a5 preferred shares and 2,097 shares of
common stock: 4. Broace, director, 3,000
shores of common 2tock : M. WD Clement,
director, 1,050 shares of common  s$tock ;
. C. Darling., director, 1,200 preferred
shares and 3.000 sharves of common stock ;
K. H. Detjen, director, 2,500 shares of com-
mon “tock: K, L. dohoson, director, S4040
shares of common stock; H, H. Kahn, di-
rector, 24500 shares of common, E. H.
LitehbAeld, dirvector, 1,400 shares of conmaon,

J. A. MeDougald, director, 10,000 shares
of common =2tock: M. A, Morgensen, direc-
tor, 3,000 shares of common stock; W. I.
Myers, director, 1,000 sharez of common
stock ; B, N. Namm, director, 65 preferred
shares and 1,912 shares of common 8tock ;
T. 4. O'Huara, director, 235 preferred shares
and 2,505 shares of common stock.

GRUMMAN AIRKCRAFT EXNGINEERING
CORI'.—T.. K. Girumman, chairman, board
of directors, £50.200 salary and 145,550
sharegs of common stock: L. A. Swirhul,
president and director, $100.250 salary and
10,500 shares of common stock; W. T,
sehwendler, sentor viee president and direc-
tor, 50,250 salary and 50,300 shares of
commaon =2tock: E. . Towl, administrative
vice president and director, $47,750 salary
and 9,000 shares of common stock; E. W.
Poor, treasurer, salary not listed, 35,0080
shares of common stock: A. . Loening,
director, no =salary, 45,000 zhares of com-
mon stock: €. A. Wight, no salary, 580
shares nf common stock,

TEMUOCO AIERCRAFT CORI'—ER. MeCul-
loch, prexident, general manager and direc-
tor, $54. 700 =alarvy and 45,559 zhares of
common stock: H., L. Howard, executive
vice president, treasurer and director, $66,-
T00 salary and 21,1580 shares of common.

stock ; V. N, Ferguson, vice president-opera-
tions, 237,560 salary and no stock:; J. A.
Maxwell, vice president-siles, contracts and
sitles programming, $40,000 salary and no
ztock.

I. N. Palley, vice president-engineering,
40,000 =nlary and no stock: €. Willinms,
vice president and comptroller, 40,000
salary and no stock; D, H. Byred, director,
no salary, §31,000 worth of 53 % convertible
=ub debentures and 145058 shares of com-
mon stock ; J. M. Camby, director, no salary
and 410 shares of common stock; H., N,
Mullon, director, no salary and 3,015 share=
of common 2tock: 0. R. Moore, director, no
znlary and 60,300 ghares of common stock
. F. Volk, director, no salary and 45,000
shuares of common stock,

BEECH AIRCRAFT CORIP'.—0. A. Beéch,
president and director, 398.3965.75 =salary
and 83,700 shares of common stock; J. I,
Gaty, vice president, genernl manager anid
director, $77,142.40 snlary and 7,425 shares
nf common stock ; F. E. Hedrick, vice presi-
dent, coordinator and director, $76,3B7.86
splary and 4,065 shares of common stock
C. C. Pearson, viece pregident-manufacturing
and director, #59.115.15 salarvy and 275
shares of common : I, B, Wallnee, director,
no salary and 5,430 shares of common,

CHANCE VOUGHT ATRCRAFT INC.—
C. 4. MeCnarthy, chalrman, hoard of direc-
torg, 367,460 salary and 1,000 shares of
common stock; F. O. Detweiller, president
anid director, £857.450 =alary and 1,500
shares of common stock: H, B. Salladn,
genior vice president and director, £54.400
salary and 1,000 sharez of common stock ;
C. E. Burt, vice prezident, controller and
director, £42.300 =alary and 600 sharez of
common 2tock: D, A, Huley, director, no
salary, 100 shares of common stoeck: L. F,
MeCollum, director, no salary, B00 shiares
of common =tock: W. W. Overton Jr., di-
rector, no salary, 500 shares of common
stovck @ M. T.. Toxloe, director, no salary,
1000 shares of common stock : 4. R, Wood,
director, no salary, 200 shares of common.

CURTISS-WRIGHT CORP.—HR. T. Hur-
lexy, president and ehairman, board of di-
rectors, 311,690 salary and 15,600 shares
of common stook : G. R. Hill, executive vice
president, vice president—finance and di-
rector, 3153,100 salary and 17,600 shares of
common #tock: J. G. Byron, executive vice
president and director, 372,900 =alary and
T.000 shares of common stock: 4.0 V.
Miecclo, vive president, general manager—
Wrlght Aeronautical Division, $104.200
salary, no stock,

The following persons did not receive
a salary: E. 4. Belneeke, director, 100 shares
of common =tock ; T. R. Berner, 1,200 Shares
of common stock i L. H. Campbell Jr., 100
shares of common =tock: J. C. Cowdin,
director, 100 shares of common stock:
I.. R. Crandall, director, 500 shares of
common atock: C. A. Dann, director, 100
shares of common ; 5. R. Heed, director, 500
sharezs of common stock: T. H. Smith,
director, 5,000 shares of common; H, 8,
Sturgis, director, 1,000 shares of common,

DOUGLAS AIRCRAFT 0. INC.—F. W.
Conant, vice president, director—manuflae-
turing and vice chairman, board of direc-
tors, 3108,.750 salary and 2,080 shares of
common stock: . W. Douglas, chief execi-
tive officer and chairman, board of directors,
£163.025 =alary and 15000 shares of com-
mon sStock: D, W. Douglas Jr, president
and director (elected on Oct. 23), 250,206
salary and 1,050 shares of common stoelk;
F. E. Hines, vice president—Ifinance and di-
rector, £18%.653 salary and 1,000 shares of
common stock ;| N, Paschall, viece president—
siles and director, £$45.463 salary and 2,000
sharez of common #tock; A, FE. Raymond,
viee president—enginesring and director,
£76.505 salary and 10,600 shares of commaon
stock: 4. A Dundas, executive vice presi-
dent and  director, =alary not J=ted, 500
shares of common stock.

The following persons weéere not paid a
galary: M. W. Bekins, director, 600 shares
of eommon stock; C. S5, Jones, director, no
stock : €, 4. Lick, director, 6800 shares of
common stock ; G, Mayo, director, no stock ;
E. H. MeLaughlin, 1,200 shares of common
gtock : N. Petree, director, 150 shares of
common stock; 8, G. Welsh, director, 3,700
shares of commmon stock ; D. Whiting, direc-
tor, 600 shares of common stock.
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EEMCO TYPE R-162

A SALUTE TO LOCKHEED for putting the new Jetstar Utility Transport into
the air in the record time of 34 weeks! EEMCO also takes pride in having set a
record: the design, development, testing and production of a completely new
stabilizer actuating system for the Jetstar in but 17 weeks after receipt of contract!

The Jetstar's new EEMCO actuating system, EEMCO Type R-162, is capable of han-
dling a total operating load of 15,000 Ibs. in tension or compression on both jacks.
It will operate Jetstar's stabilizer many times during an average flight, therefore
hundreds of thousands of operations will be performed during the life of the unit.
Reliability to the extremes of environmental conditions and rugpedness were
prime specifications.

EEMCO’s ability to produce these actuating units for Lockheed Aircraft Corporation
in record time is a result of the fact that EEMCO has specialized in the design and
production of aircraft motors and actuators for many years. It makes nothing else.
And because of high ratio of output to weight and the reliability built into all
of its products, there is an EEMCO special motor or actuator on the majority of the
latest missiles and jet aircraft now in production or in prototype stage. Please
note the specifications on this Jetstar component.

Yocer lﬂ?ﬁib‘ 5 «IFnpeloct

...operate the
stabilizer
on the new

Lockheed

Jetstar

SPECIFICATIONS
FOR TYPE R-162 ACTUATING SYSTEM

Yoltage: 28-volt DC
Stroke: 8.25 inches
Speed: .3 inch per sec. at maximum load

Mazimum Load: 10,500 Ibs. on each jack, tension
or compression

Maximum System Load: (both jacks) 15,000 Ibs.

Ultimate Load: 50,000 Ibs. on each jack, tension
or compression—100,000 Ibs. total

mmﬂ-ﬂ-m ml _E?Elﬁgd to meat MIL-M-8609,

Features:
1. Jacks are equipped with non-jamming stops.
2. Single power unit drives the jacks at synchronized speed.

3. Jacks are squipped with auxiliary
reduction for a control mechanism.

4. Motor has magnetic clutch and brake.

ELECTRICAL ENGINEERING & MANUFACTURING CORP.
4612 West Jefferson Boulevard, Los Angeles 16, California * Telephone REpublic 3-0151

DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS ... EXCLUSIVELY!



firs® . . « plane to land at the South Pole
pleaace . . . Operation Deepfreeze 11
heater ... Herman Nelson, of course

The first aircraft ever to land at the South Pole—and the first Americans to
set foot at the South Pole . . . these were history-making feats achieved by
Operation Deepfreeze I1. The mission was carried out on October 31, 1956, by
a party and crew of seven men in this Navy R4D. Naturally, Herman Nelson
Portable Heaters were chosen as support equipment for this important mission,
providing quick, unfailing heat. Herman Nelson’s 16 years of experience 1n
the portable heating and ventilating field can be put to work on your problem.

DEFEMNSE PRODUDCTS DIYISI1ON

o ERVING I''H % DEFEMNSTE FSTABLISHMENT ENYERYWHERE
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NORTHROP Aircraft’s propos al for a recoverable manned space laboratory would be based
on a bullet-shaped capsule 7 ft. din. and 10 ft. long, to be lannched by existing ICBM.

Manned Space Laboratory Plan
Based on Bullet-Shaped Capsule

Los Angeles—Northrop Aircraft’s plan
for a recoverable manned space labo-
ratorv, which could be put into a 200
to ﬂrH'J mi. altitude orbit within three
vears, was outlined here last week.
George Douglas, vice president-engi-
neering, Northrop Division, said com-
pany has developed hasic design cri-
teria for a perfectly feasible manned
space laboratory,

Bullet-shaped capsule, approximately
7 . cdia. and 10 ft. long, with man
strapped  inside, would ]m_ﬂ;hih'ljr he
liunched by existing intercontinental
ballistic missile mulﬂul with a Polaris
tor additional stage. Capsule winld
welgh about one ton and would have
i |:rn|:m| of approximatelvy 1,000 1b.
Man inside capsule would be i a near-
reclining position to withstand  forees
of acceleration and deceleration. Equip
ment for air conditioning, conumunica-
Flons, nutffm:m ‘-.l'l]‘.lﬂ]f]‘l’l[]-l.‘l imstru-
ment 1.'!1'-‘[}] w, and all other funchions
necessary for the trip are included in
capsule,

Nose of capsule contains reverse
thrust rocket to be fAred at a point
about 180 deg. from desired landing
spot. would change capsule attitude so
it would land on blunt end. During
launch, pointed end of capsule v.-:m'!nl
be forward to reduce drag and wonld
also position man so he could with-
stand acceleration forces from front to
back. After obtaining orbit, capsule
would make several revolutions until
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exact position would be determined by
tracking stations, Low thrust gas jets,

:IEtH]'-T il Htgllt]'t 'FTHI]'I I'H".Eglhlf]'ﬂ 55~

tem, um:hl turn vehicle to blunt end
forward position.  Navigation svstem
would be a star-tracking antun similar
to one developed h} Northrop for
Snark missile.

iring of reverse thrust rocket would
reduce velocity so that capsule would
oo mto L”I]Jﬂf_ al orbit with lowest point
being carth’s surface, Capsule would
rﬂ-::nh;r the uImmphrr{: at a shallow

Computing Center
Gets Equipment

Full complement of mathematical and
simulation equipment has been assem-
bled tor Northrop’s Compuating and
Datamation Center, Compadac, where |

annonncement was :I'Ifll'ldl_? of |.'I'I-ﬂ' COn-
panv’'s studies leading to the capsule
proposal.

Analog equipment capable of simu-
lation and model testing is provided, as
well as analog calenlation, digital caleu-
lation and data handling.

Another part of Compadac 15 devoted
to studies of new methods and machinery
which will further computation, data han-
dling and calculations.

Compadac carrently operates an IBM
704 digital computer, plans to install an
IBM 709 in the ftuture.

angle (about 2 deg.), keeping heating
rate and deceleration at  acceptable
levels. High drag in blunt end forward
attitude would slow capsule from 25 -
000 fps. to 1,000 fps. (Mach 1) by the
time it had descended to 60,000 ft.

altitude. Capsule parachute would open
at 20,000 to 30,000 ft. to ensure gentle

landing.

""-.mﬂlmp feels that one of the more
critical problems 15 controlling return
of vehicle to earth. Reverse thrust ma-
neuver must be controlled verv accu-
rately as well as velocity at end of
reverse thrust, direction of thrust and
timing to ensure return to desired areas
on ecarth,

Re-entry  problems are much the
same as those of a balhistic missile,
mainly acrodvnamic heating and decel-
eration. However, Northrop feels that
by re-entering at low angle with high
drag shape it can limit the maximum
surface temperature to about 1.5001.
and deceleration to about 3G, Tem-
perature mside E":'|'J*-.I1]t. would rise onl
"'-]1“]"]"- "-]”l-'.f. '|'F!|:]"~.1|'|'l|.IT:Il W ﬂ”]d accnr f“['
r:nh about one minute and man's G
tolerance would not be exceeded.

Three-vear program would mnclude
unmanned flights prior to launching
man—frst mt]n mstrumentation mﬂ_x
then with anmimals.

"‘H:rE]m:r]:n s Advanced Design Depart-
ment 15 active in several space projects,
according to Douglas. Lmnpmt has
conducted numerons studies in held of
astronautics and has surveyved existing
knowledge and ]:un:|L£h_r1 theories 1n
this tmh.] over the past 21 v,

Douglas emphasized that manned
am.ﬂth. program is proposed as a nec
essarv step before specithe militarv ve-
hicles can be developed for use in outer
space. [le believes that the currently
fashionable promotion of space and
lunar stations for stratezic bombing and
reconnaissance must not be allowed to
divert men and monev from the de-
velopment of todav's aircraft and mis-
siles.

British to Order
Additional P.1Bs

Additional production orders for the
supersonic English Electric P.1B "-l"'ultLT
anel a trainer version will be pl: i-LLtl
]{.-'-'..f."'l"'anf'- to censure 'l:.{]"[']rll'l.lh U‘f "J”:'
duction,” British Minister of ‘:upp]}
Aubrev Jones told Parliament.

Estimates of the total number of ad-
cditional airplanes to be built place the
quantity at about 150 including both
tvpos.

Two-seat trammer has a side-bv side
lavout, hinting at a possible {Jerlh{mﬂ
role as an all-weather fichter in case svs-
tem complexity rules out one-man oper-

ation. Aircraft is scheduled to fly Llr]'l.
i 1959,
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Opposition Grows to Reorgamzatmn Plan

By Robert H. Cook

Washington—Congressional  opposi-
tion to President Eisenhower's contro-
versial proposal for reorganization of
the Defense Department intensified last
week following a vehement refusal by
the President to alter the bill in line
with views expressed by the House
Armed Services Committec.

Committee hn:-]:n::ar that the Adminis-
tration might “bend a little” resulted
from testimony by Sccretary of Defense
Neil H, McElroy who said he was not
“wedded” to the language of the pro-
posal. Admitting that he would have
prLfer::d more time in ofhce before be-
coming involved with the plan, Me-
Elroy said “there 1s an opportunity here
for a good deal of mutual working out
of language.”

The President, however, has twice
warned that there will be “no retreat
from . . . or compromise in” the essen-
tials of his bill.

Opposition to the Administration
plan is following a line of attack that
the proposal, if adopted, would place
lhr: future of t]lL nation in the hands c}f

“military czar’” and a “Prussian-type”
gcneml staff. Controversy centers around
sections that expand the powers of the
Secretary of Defense and increase the
size of the existing Joint Chiefs of Staff.

Congressmen also fear that the pres-
ent wording of the bill might eventually
be interpreted to bring about a [msmbil:
merger, or even climination, of service
branches under the guise of unihed
comimands.

Secretary McElrov, Gen. Nathan I'.
Twining, chairman of the Joint Chiefs
of Staff; Gen. Maxwell D, Tavlor, Army
chicf of staff and Adm. Arleigh A.
Burke, chicf of naval operations have
steadfastly denied these allegations in
the face of a barrage of questions.

Supporting the plin, Adm. Burke
cautioned against allowing the Joint
Chiefs to become involved in too much
detail which might result i “confusion
of responsibilities.” He added that he
favors holding any increase in staff size
to “a mimmum.”

Opposition to the proposal was in-
troduced in a letter from H. Struve
Hensel, former chief counsel for the
Defense Department.

Terming the plan “180 degrees the
opposite of” reorganization moves by
the President in that vear, the attorney
wrote Committee Chairman Carl Vin-
son (D.-Ga.) that “l cannot believe”
that the basic pattern of the Adminis-
tration’s present bill was  “carefully
thought through.”

Hensel charged that the “major vice
of the plan lies in the creation of two
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parallel chains of command .
tor operations and one for ﬁtlpp{)rl_'

He said the President’'s 19533 plan
was based on the idea of the Joint
Chiefs acting as a planning bodv, with
the Defense Secretary directing opera-
tions through the civilian secretaries of
the Armv, Navy and Air Force. The
plan now being offered places responsi-
bility for command functions, as well
as planning, within the Joint Chiefs
under the supervision of the Secretarv
of Defense.

Hensel questioned “this change in
philosophy™ since “both conflicting ap-
proaches” were offered in reliance “on
the President's broad expenience as a
military leader.”

Two other additions to the hill,
added by the White House, also added
to the heat of cross examination. One
clause repeals the right of an individual
service to air complaints before Con-

gress after notifving the Seccretary of
Defense. The other allows the Secretary
to make only one annual report, instead
of the present semi-annual reports, to
Congress from the individual services.
Both would seal off points of contact
between the services and Congress,
Secretary McElroy agreed to abandon
both provisions after Pentagon counsel
Charles A. Coolidge, who drafted the
reorganization plan, stated the points
were added while he was out of town.
Generals Twining and Tavlor both
challenged charges that a “Prussian”
general staft would be created by ex-
panding the present Joint Chiefs of
Staff. Gen. T'wining said that many staff
functions which the services are au-
thorized to perform were alreadv being
handled by the Joint Chiefs so that the
President’s proposal was merely a mat-
ter of ::l:mfuug the law so that two
people won't be doing the same thing.

West Coast Strike Threat Grows:
Labor Aims at Busiest Companies

Los Angeles—Strike action of some
sort is now considered likely in the
West Coast aviation industry labor dis-
putes but mav appear as a selective at-
tack against plants which are sensitive
because of heavy business volume and
tight schedules, rather than as a walk-
out in all companies now negotiating,

International Assn. of Machinists and
United Auto Workers unions acting
|mnﬂ1, have served contract termination
notices effective 11:39 p.m. May 7 to
Lockheed, Douglas, North Amerncan
and Convair, This s not a dehmte
strike indication but leaves the unions
with only two other alternatives if

agrcmncnt is not reached by that date:
they can ask for a brief extension of

-:.u-,tmg contracts or can continue work
without a contract. lIF'ormal decision
rests with local bargaining units but ob-
scrvers  feel  altermatives  would  be
adopted by certain units only to further
aggressive tactics elsewhere.

Recession and 1:055|hlc damage to
defense effort of a major stnke are
underlving factors ‘I."I.I'Il-['h control strat-
cgv of both sides. Irving Bluestone of
UAW and A. C. McGraw of 1AM,
heading joint board of strategy, charge
the Department of Defense with being
“the ghost at the bargaining table.”

Bluestone said Department of De-
fense has issued a directive giving mili-
tary plant representatives authority to
veto reimbursement of a company for
additional costs due to new labor con-
tracts and is advising them to use it.

Effect would be to stiffen industry re-
sictance to labor demands. An industry
spokesman  savs plant representatives
have always had broad authority but
that intervention of this sort would be
“unheard of.”

MeGraw told Aviation WEeEek that
the Department of Defense directive
was behind resistance to labor demands
in a Cape Canaveral missile range dis-
pute, Bluestone said defense agencies
and members of Aircraft Industries
Assn. have banded together to present
a4 solid front against labor. Selective
union tactics would miminmuze the likeli-
lhwod of Presidential intervention on
grounds of a threat to national welfare,
whereas such action would probably be
swift in an across-the-board strike.

McGraw said Douglas, North Amer-
ican and Convair have made no “eco-
nomic” proposals and have broken off
talks to await the outcome of negotia-
tions at Lockheed. He charged that

Lockheed and other mmpﬂnms actually
hope for a strike at Lockheed's Missile
Systems  Division, builder of Navv's
Polaris fleet ballistic missile.

He said hope i1s grounded in the be-
lief that President Eisenhower would
refuse to pernut a strike because of
Polaris’ high priority, thereby mhhms
the union of its ultimate weapon an
making 1t possible to set a precedent
fﬂ\’{lrﬂgh‘. to management for later ne-
gotiations.

Lockheed sources denied emphati-
cally that the company wants federal
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intervention. McGraw refused to dis-
cuss union plans in dﬂfdll but said that

if strikes are called, “they happen
where they hurt most.”” In Lockheed

Aireraft Corp., it would “hurt most™ in
the Missile Svstems Division, .].El:fﬂlt'[]lllg
to ]uhu Smider, president of TAM Dis-
tiict 7 Lockheed bargaining unit.

A grn-uing issue in the Lockheed
ncgotiations 15 the company argument
that a separate contract should be
written for the MNssile Svstem Divi-
sion rather than mncluding 1t 1n a settle-
ment for the Burbank Aircraft Division.

Snider reported that early in negotia-
tions, Lockheed had professed willing-
ness to accept a contract similar to that
signed bv Republic Aviation, N. Y.
Snider said unions are now prepared to
sign such a contract immediatelv. He
described the Republic pact as offering
1 factor hourlv rate of from $2.02 to
$3.10, a 10-cent raise across the board
next vear, a cost of living clause, a un-
ion shop, cight paid holidays, a 29 cent
per hour swing shift differential and a
group insurance plan.

Lockheed hourly rate is now 51.73 to
52.75, ‘Company denied ever making
the statement attributed by Snider,
Lockheed spokesman said a company
official had suggested a pay raise propor-
tionately as large as that given Republic
emploves.

"'l.il:.mll‘lg of pay mise proposals by
cither side is clouded by different inter-
pretations of the cost of living increase
being offecred by the L{}llli}qlllt Con-
tracts signed by Douglas and North
American two vears ago included cost-of-
Enmg escalators,

The unions have said Lockheed owes
its emplovees the increase now offered
and refuses to count it as a pay mise.
Because of this they consider Lockheed
offers far less than that obtained from
Republic.

In its most recent proposal the com-
pany has offered a raise graduated from
zcro to four cents per hour plus another
23 % mcrease next vear for factory work-
cts in addition to the cost of living pro-
oram,

IAM and UAW all the proposal
“madequate, unrealistic and unaccept-
able.” Original union request for a E,f.ll
cral 6% increase has been cut to 33

which would average from six to Iﬂ
cents per hour. Snider savs that unions
will reject any proposal which ignores
the labor position on severance pav,
seniority and job descriptions regard-
less of the size of the pay raise offered.
He charges that Lockheed intends to
negotiate a pay raise by gerrvmandering
'f{}i] descriptions so as to lower the labor
grade classification of certain jobs. Un-
on 1s also demanding that if an em-
plove is transferred to another division,
he cannot use his continuing seniority
to return to the first division and bump
Iiis replacement.
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Unexpected Cosmic Radiation

Could Raise Space Flight Problem

Washington — Unexpectedly intense
cosmic rachiation of umidentihied nature
which could raise serious problems for
manned space fhght over extended pe-
riods has been discovered at altitudes
above 621 mi mn data obtained from
Lﬂx}}]mtr | and 111 satellites.

This is one of preliminary findings
revealed last week in the hrst ulﬁmll
report on analysis of data obtained from
two U.S. International Geophvsical
Year satellites.

The report was made to members of
National Academy of Sciences and
Amerncan Physical Society,

Telemetered data  received from
Geiger counters aboard Explorer 1 and
IT1 suggest that cosmic rav count of
30-40 per sec” ui:t.nmm,rl at 200-300
mi, altitudes reached 35,000 per sec.
at altitudes above 1,000 mi. Scen-
tists thus far have been unable to de-
termine whether the radiation results
from proton bombardment from space
or from X-ravs generated by the satel-
lite shell under -:kr:tmu bombardment.

If the high count rate results from
X-ravs, radiation intensity within the
satellite is estimated at 0.06 roentgens
per hour, one-half the maximum allow-
able human dosage per week. This in-
cicates that humans in space vehicles
at altitudes bevond 621 mu. will re-
quire special shielding, greatly increas-
ing  vehiele weight.  Radiation also
would pose a ]}ml}ltm for transistors
and other avionie equipment compo-
nents,

The 35,000 counts/sec. figure s
based on deduction rather than actual
measurement.  Scientists  found  that
Geiger counter output suddenly dropped
off sharply at high altitudes without
apparent reason. Analysis and subse-
quent laboratory tests on identical Get-
ger counter suggested that the device
was being overwhelmed by the inten-
sitv of the cosmic radiation. Laboratory
tests ‘using X-rays indicated that a count
of 35,000 /see, would produce an effect
stimilar to that observed in satellite tele-
metered data.

[ntensity of radiation mav be suffi-
cient to contribute “significantly if not
dominantly to heating of the upper at-
mosphere,” Dr. James A, Van Allen,
University of lowa professor and a
member of the U.S. technical panel
for the earth satellite program, re-

ported.

e suggested that the nature of new
radiation might be determined by |
vestigating the amount of atnm&phum
wnmzation, light and radio noise pro-
duced.

Highlights of reports by other

scientists on satellite findings to date
imclude:

e Explorer 1 lifetime is now cstimated
at three to five vears.

e Atmosphere density at 230 mi. is
about two oz. per cubic mile, or 14
times the fgure that had been pre-
dicted.

e Micrometeorite intensity has not
been unexpectedly severe. Data indi-
cates that an arca one square meter m
siz¢ will encounter a particle four
microns or larger in diameter once every
100 sec., a particle 10 microns or larger
once every 1,000 sec.

News Digest

Lycoming Division of Avco Corp. 15
developing a helicopter version of its
155 engine designated the '155-L-3.
The 695 1b. turboprop version, the
T55L-1 rated at 1,676 eshp., has
passed its 50 hr. qualification test. Heli-
copter version will develop 1,550 eshp.
Armyv, which is financing both versions
thmugh their 50 hr. tests, is consider-
ing using paired turboprop engine to
turn a single propeller.

De Havilland Comet IV jet airliner
last week made its first flight and cer-
tihication tests wall 'f:rt,gm immeduitely,
Iirst flight included climb to 40,000 ft.,
lasted 1 hr. 20 min. Bntish Overseas
Airways said it is considering putting
Comet IV into transatlantic service be-
fore Pan American World Airwavs be-
gins that run with its Boeing 707,

Republic Aviation Corp. consolidated
sules totaled $35,831,275 for the quar-
ler ending March 31, compared with
570,645,222 for the same period m
1957. Net income after taxes was
5702,029, or 48 cents per share on
1,472,013 common shares {}utﬁhmdm,t__,
March 31, compared with $1,776,7358
or $1.21 per share on 1,472,013 com-
mon shares outstanding at the end of
the comparable 1957 period. In a letter
to stockholders, Republic reported a
5347 million backlog in orders for
USAI F-105 and said an additional
5300 million of orders for F-105s and
parts 1s contained in the 1959 fscal pro-
curement program.

Vertol Aircraft Corp. first quarter
carnings dropped from “:u 33,721 a vyear
azo to this vear's $162,635. Sales in
the same period declined from $21.-
748,647 1n 1957 to $10,387.259 for the
quarter ending March 31.
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AIR TRANSPORT

Airlines May Face Military Tratfic Loss

Defense officials

foresee diversion of traffic if

examiner’s proposal to drop discount is approved.

By L. L. Doty

Washington—5trong possibility that
aitlines face a cutback in military trafhe
was revived last week by a Civil Aero-
nautics Board examiner's imitial r:lcs:i:.iun
tppmmg continuance of the 10% fare
discount on military ’f[dl'l‘:.']t!!‘t’ltlﬂ'ﬂ

Seriousness of the threat is under-
scored by the fact that the Defense De-
partment is now the largest single source
of passenger revenues available to the
scheduled airlings.

Last vear, certificated airlines grossed
Jpprﬂ-'-;mnﬂ.h 563 million from mibhitary
traffic, or about 58% of the total do-

mestic military passenger travel market.

Defense Stand

However, Defense Department ofh-
cials contacted by Aviarion WeEek
were virtually unanimous in their opin-
ions that present austerity  programs
within the department would force the
dgiversion of some trafhic away from the
airlines if the existing 109 discount on
official military trafhic were removed.

Thev echoed an earlier warning by
May. Gen. George Hickman Jr., J's.umr
]urj ¢ Advocate General, who testified
en March 14 before the CAB for the
Entn,‘tin of the Armyv that “disapproval
of the agreement (10% discount on
military rates) will I_ll‘l'l-'-llll'.‘-:’l.'lnl‘hlh]l result
in the diversion of an indeterminate
amount of frst-class air travel by the
militarv agencies to other modes of
transportation.”

In his imitial decision, the Boird's
Learing examiner, Edward I, Stodola,
concluded  that the discounted and
cqualized fares granted to militarv pas-
SCNGLTS traveling on govermment *trans-
pmhlhun qum_ah. are “nui.ustl-.' clis-
criminatory” and “unlawful.” Equalized
fires, a second preference granted by
the airlines to only ofhcial military
travelers, provides that if a fare via a
circuitous routing is within 10% of the
furc via a direct routing, the military
traveler will pav onlv the direct fare.

Both issues have been a source of
comtroversy within the airline industry
for the past six months. The dispute
first came mmto the open last fall during
an Air ‘I'raffic Conference meeting 1n
New Orleans when American Airlines
announced its opposition to both the
discount and fare equalization. Even-
tually, seven carriers joined Amernican's
stand and excluded the two fare prefer-

cuces from their fares charged for mih-
tary traffic.

However, a threatened loss of trathe
to those carriers still offering the dis-
count forced the dissident airlines to
reverse their decision within 21 davs
and to  resume  the discount and
cqualized fare practices.

Prior to the reversal. Maj. Gen. L. C.
Lasher, then executive director of the
Militarv Trafhc Management Agency,
wrote the Air Transport Assn. that mili-

tary agencies considered it mandatory in
the interests of economy to issue direc-
tives discouraging use of the dissenting
carriers. He added that this would have
the effect of “reducing official travel on
lines of carriers not joining those ac-
cepting the traditional discount.”

According to the Civil Acronautics
Board record in the case, the discount
and equalization provisions of the agree-
ment with the military are now opposed
bv American, United and Northeast
Airlines, The 10% discount is sup
ported by the Military Trafic Man-
agement  Agency, Delta, Northwest,
Continental and Southern. Only Trans-
Texas supports both the discount and
the equalized fare issucs.

Privatelv, a number of carriers fear
that strong support of the discount may
prejudice their positions in the General

Passenger Fare Investigation by im-
plied contradiction. Braniff, Capital,

Fastern, National and TWA oftered
evidence for the record in the case but
have taken no position as to 1ts ments.

Airlines made their first inroads on
military trafhc beginning in June, 1951,

Military Market

Washington—Increase of airline partici-
pation in the military market in fiscal year
1957 over fiscal vear 1954. Earlier sta-
tistics are not available becanse of differ-
ences in reporting systems employed by
various military services prior to 1954,

PERCENT OF PARTICIPATION

Passen- Passen-
Fiscal Passen-  ger ger
vear  Mode  gers Miles Revenues
1954 Air 1431 3438 43.64
Rail 33.87 4946 4741
Bus 5181 16.16 5.95
1957  Air 2582  49.00 55.03
Rail 3048 39.69 36.08
Bus 43.70 11.31 5.89

when the so-called “preferential clause”
in the militarv agreement with the rail-
roads was removed. This clause, which
was 1n effect for 35 vears, made it man-
datory that the military select rails for
trmrspﬂrtatmn of personnel with cer-
tain limited exceptions.

Aarlines supporting the 10%  dis-
count mamntain that a serious threat to
airline business lies in Section 221 of
the Interstate Commerce Act which
authorizes free or reduced rates of trans-
portation for persons traveling for the
U. S. government. These airlines con-
tend that elimination of the discount
will force military agencies to return to
rail 1f only for economic reasons.

Delta’s Brief

In its brief to the Board, Delta Air
Lines said the “growth in military trat-
fic (bv air) can be attributed almost
entirely to the granting of the 10%
discount and the elimination of the
preferential r:hust. in the raillroad
agreement .

In em :Ihlﬂl.fmg how the airhines can
afford to absorb the discount without
seriously affecting revenues, Delta had
this to sav:

e Reservation costs for military trafhe
ar¢ cheaper, Omne call will completc
reservations for 10 to 12 people travel-
ing on militarv business, while other
traffic must be handled individually.

e Ticketing costs are less for military
trafic. Blocks of tickets can be pre-
pared in advance before rush hours at
ticket counters and mlitary passengers
can be checked in at airports 1 groups
rather than individually,

e Cost of sales is less for military traf-
fic. Delta said that in October, 1957,
a city ticket office and a Joint Military
Trafic Office (JAMTO) in one cty
cach produced 518,000 of on-line busi-
ness. Ratio of ticket ofhce costs to
sules was 6.28% at the city ticket ofhee
and 1.99% at the JAMTO.

e Average length of haul of military
passengers 15 about twice that of non-
military passengers. Domestic civilian
passengers average about 543 miles as
compared with the military passengers’
average of 969 miles. Delta smd a
69-passenger DC-7 at first-class  farcs
will recover fully allocated costs with
30 passengers on a trip of 1,000 miles
but that the same DC-7 will require
35 passengers to break even on a 500
mile trip.

e Advertising costs per military passen-
ger are less.

In its stand against the discount,
American Airlines samid that 1t 15 no
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cheaper to transport 4 military passen-
ger than any other passenger. “The car-
rier, represented by Vice President
Walter Johnson, said the “vast ma-
jority of military TR (transportation re-
ceipt) passengers do not originate at
]..ft"'-.[l 'O offices and are, therefore,
ticketed at a city hicket ofhce hke any
other passenger.”

Johnson said military passengers in-
cur the same amount of advertising ex-
penses as other passengers. He explained
that the American advertising pmgmm
15 ‘dESlgncd to reach any and all per
sons it can” and added: “lIts purpose is
to inform and to influence and that
purpose applies to all potential trav-
clers.”

Johnson said the discount was in-
troduced as an “emergency measure”
and has always been “approved on a
year-to-vear basis.” He pointed out that
the discouat cost American more than
$1 million during the 12 months end-

ing last Sept. 30.
Air vs. Rail Trend

In dismissing any fears that the air-
lines would lose traffic to the railroads
because ot the elhimination of the dis-
count, American pomted out  that
schedule frequencies of the rails have
declined sharply in the past nine vears
as opposed to a marked increase in
airline schedules. Using 100 as a 1946
mdex, the American brief said domestic
standard fare plane miles in 1956 were
155 while Class [ first-class railroad car
miles declined to 73 in the same vear,

Available seat miles, the American
bnet  emphasized, showecd similar
trends.  Airline available seat miles
jumped from 11.2 billion in 1949 to
25.1 billion in 1956 while railroad
available seat miles declined from 21
billion to 14.8 billion in the same
period.

In his conclusions, examiner Stodola
found the law requires that charges for
transportation should be the same to all
passengers when the service 1s the same.
He added that military passengers
traveling under discounted or equalized
fares receive the same transportation
and services offered standard fare pas-
sengers on the same fights and that the
airlines impose no restrictions on mili-
tary travel that do not applv to civilian
travel.

He further found that, although the
“lack of equality of competitive oppor-
tunities between air and surface trans-
portation once justified partiality in
charges to the military services, this end
has now been mmmplﬁlmd and the
tactor of competition should no longer
continue as an excuse for fares which
are obviously unfair.”

Stodola also concluded that records
fail to prove the airline industry will
suffer a loss in military traffic as a re-
sult of the elimination of the discount.
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IRISH AIR LINES Super Constellation St. Patrick is serviced on landing at Dublin airport.
Kilted band, right, and large crowd meel the aircraft,

Irish Air Lines’ Transatlantic Run

Ties U.S., Off-line European Cities

By William H. Gregory

Dublin—Irish Air Lines., after false
starts in 1948 and 1932, h{gﬂn trans-
atlantic service last week, tving in for
the first time a long haul scgment to
the ultra-short-haul routes of its sister
corporation, Aer Lingus.

Foxpansion to the west has long been
a primary goal for the state-backed Irish
att svstem, Now I[reland is at the center
of its route complex mnstead of on the
western fringe u}- it.

The Insh hope to gain three major

advantages with the transatlantic route:
e Increased tourist trafic from the
U.S5., beneiting lireland’s economy
generally. Last vear 55,000 travelers
from America u'nl't:c] Ireland, roughly
half arriving by air. This figure can be
doubled in three or four vears, the
Irish Tourist Board believes.
e Trafhc from the U.S. to feed the
Aer Lingus short haul svstem in Europe.
s Traffic from Europe to feed the long
S0 u%ht long haul route, The result, the
Insh heope, will be to make Dublin a
gatewav to and from Europe.

As a competitor to the established
transatlantic carriers on one-plane New
York-London or New York-Paris runs,
Irish Air Lines would find it tough go-
ing.

But it has certain ulmnl'lgm. n
specialized areas the big carriers now
cannot or do not senve.

Lovalty of Inish-descended U.S. cit-
1izens 15 one. The Irish Tourist Board,
coordinating its efforts with Irish Air
Lines, has opened offices in New York,
Chicago and Boston to whet the desire

of these citizens to see the old country
agam and to sell Ireland to tounst gen-
erally. As an indication of the progress
of the campaign, Irish Air Lines had
3.000 hﬂﬂhnﬁh in the U. S, as of April
19, and new bookings were being ﬂ‘hlEIE
at a rate of 100 a dav since then.

Another area is for tourists who want
to visit Ireland first before going on to
Great Britain or the Continent.

Stll another is transporting Euro-

peans from points off routes of other
transatlantic carriers but served bv Aer
Lingus on to the U.S, or U.S. travel-
crs to these points. Some examples:
* New York-Lourdes. Irish Air Lines,
which advertises the most direct serv-
ice on this journey, expects a sizable
traffic this vear because of the cen-
tenary observance at the Catholic
shrine.

Last vear Aer Lingus carried only
3,500 scheduled and 1,000 charter pas-
sengers there. This vear it has 9,000
scheduled bookings from Dublin and
expects to carry 12,000 scheduled pas-
sengers plus 40,000 charter passengers,
from Dublin or Britain, with 25,000
bookings already in hand.
® Birmingham-New  York. This s
chosen as an example simply IJLE}HHE
Irish Air Lines happened to pick u
unexpectéd revenue passenger at Shan-
non who joined the non-revenue inan-
gural flight last week. He was a German
who had business in Birmingham and
then wanted to go on to New York.,

This could be tvpical of many Aer
Lingus points, such as Cardiff, Man-
chester, Dusseldorf, Barcelona—none
major U.S. traffic points themselves
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Above: Bomb ejector rack, showing forged
titanium alloy breech (circled),

Below: Titanium alloy ejector breech, before
and after machining.
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with the help of heat-treated
TITANIUM ALLOY

On high speed military planes, such as the Douglas A3D-2 Skywarrior and
other jet aircraft, the bomb ejector rack 15 a complicated and critical mecha-
nism. Any failure might endanger both airplane and pilot.

Three basic parts make up the ejector . .

. evhinder, piston and breech. The

latter presented the greatest design problem, due to its multitude of functions
and irregular shape. Similar breeches made from stainless steel frequently
heat-checked and failed, during test firing or hyvdrostatic testing.

Experience and design calculations suggested that 6Al1-4V titanium alloy,
produced by Mallory-Sharon, was the metal most likely to meet the exacting

requirements,

Actual firing tests confirmed the advantages of titamium for this application.
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WHY TITANIUM WAS CHOSEN

1. High strength-to-weight ratio at elevated
temperatures for shorl times.

IEE R YR RN NERERERNRE®E!]

2. Superior corrosion and erosion resistance,
3. Excellent forgeability,

4. Good machingability in the heat-trealed
condition,

5. Low susceptibility to hydrogen embrittle-
menl.

B. Good thermal stability.
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» The titanium alloy breech with-
stood 300 firings before any evi-
dence of heat checking appeared,
MNo failures occurred in firing . ..
and the breech withstood hvdro-
static pressure of 27,000 psi with-
out failure,

Here's one more example of
titanium's outstanding perform-
ance in meeting critical design
problems, May we help you
explore its advantages for vour

+ product or application? Write for
. “Titanium Fact File”,

MALLORY @ SHARON

MALLORY-SHARON METALS CORPORATION » NILES, OHIO

Integrated producer of Titanium * Zirconium * Special Metals

but having possibilities when assembled.

“Thus the Irish Air Lines (Aerlinte
FEircann in Gaelic) has arranged its
transatlantic schedules and Aer Lingus
its European schedules to give the maxi-
mum amount of possible connections.

Irish Air Lines has leased three Lock-
heed 1049H Super Constellations from
Seaboard and Western Airlines to pro-
vide a daily flight cach direction—in-
cluding a required stop at Shannon.

{Dl%ﬂl]‘h‘.[ﬁ question the value of the
Shannon stop, but the investment of
the Irish government in the feld plus
its establishment as a free port to stimu-
hh.* tourist buving in stopovers make it

political necessitv.)

St:ahmtd and Western provides the
crews; Irish Air Lines the hostesses. In-
itial schedules will be three flights
weeklv each direction until June 2 when
the daily service begins. Eastbound,
the flight will leave New York at 2:30
p-m, and arrive in Dublin at 7:30 the
next morning. The New York flight
will leave Dublin at 7:25 a.m. and ar-
rive at 10 p.m

The traveler to Dublin can get an
Aer Lingus Viscount flight the same
dav to:
® Lourdes departing at 9:10 am. and
arriving at 12:10 p.m.
® Rome departing at 2:35 p.m. and
arriving at 8:50 p.m.
® Manchester, departing at 9:20 am.
and arriving at 10:10 a.m.

Not all Euwropean points will be
served dailv, but similar schedules apply
to most J*u:r Lingus cities on at least a
thrice-weekly basis.

Civil Aecronautics Board authority
for the Seaboard lease expires May 1,
1960. Insh Air Lines may attempt to
renew the lease, perhaps with encour-
agement from Suhmrd which took a
25% share of the airline as part of the
pavment for the lease.

However, the carrier plans to set up
studv committees to consider purchase
of turhine transports. Informally, the
Irish Air Line management appears to
lean toward turbojets, possibly the Vick-
crs VC-10 because of its tail mounted
cngine configuration and projected use
of Rolls-Rovee engines, which would
give the line an all Rolls fleet.

When it first planned transatlantic
service, the carrier had purchased Lock-
heed 749s. An election and a new,
economy-minded government in 1948
canceled the program and forced sale of
the aircraft. Delay in CAB approval
caused a halt in the service when it was
revived in 1952 with the return to
power of the Eamon de Valera govern-
ment.

The airline realizes it is now coming
on stage late in the play, but the im-
portance of the expansion is considered
such that the risk must be taken.

Boston will be added as a stop later
this year, giving added insurance to
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non-stop service in each direction. A
future possibility 1s a Chicago stop.

Scaboard 15 providing 10T seat econ-
omyv configuration un‘:nft but seats
sold will be held at 93 to 95 as a meas-
ure to obtain non-stop scrvice. The
three Seaboard airplanes are painted
white on top with a green stripe and a
shamrock marking on “the tail. Trish Air
Lines has agreed to accept unmarked
aireraft to maintain daily service,

Seaboard will do the major overhaul
at its New York International Airport
base. It also has shops at Shannon.
Aer Lingus will do turnaround checks
at Dublin, billing Seaboard for the work,
One-plane service bevond Dublin by
the Constellations is under discussion.

Seaboard is considering re-engining
of the Constellations with Allison 501
(T'56) turboprop engines. This would
cut an hour [l')rmn the transatlantic flight
time and add 1,000 Ib. pavload.

The maugural flight got an unantici-
pated amount of publiaty when a
group of reporters, travel agents and
guests, including Mavor Robert Wag-
ner of New York, had to make an un-
scheduled ]umhng at Gander on the
way to Ireland.

No. 1 engine showed an abrupt drop
in BMEP when the airplane was cruis-

ing at 13,000 ft. three hours out of New
York. The engine analyzer confirmed
complete loss of ignition in one evlinder
and that the situation was spreading
to other cvhinders, indicating broken
metal was being carried from the initial
failure to other cvlinders.

The engine was feathered and course
changed to land at Gander. Just before
landfall, 1,500 gal. of fuel-=9,000 Ib.—
was dumped to bring the airplane down
to its 113,000 1b. maximum gross
weight, GCA approach and landing
were normal, but No. 3 engine torched
as the propellers were reversed after
touchdown, further unsettling some pas-
sengers,

Ground inspection showed a nut on
the Curtiss-Wright 3350-DA3 Turbo-
Compound engine (AW April 27, p.
35) had backed off on the rocker arm
on No. 15 cvlinder. The loosened push
rod then began to hammer rather than
push the valve, the stem soon broke,
and the valve was swallowed.

The aircraft was flown back to New
York on three engines and Seaboard's
overhaul base at New York Interna-
tional Airport changed the No. 1 en-
gine. Then the aircraft was flown back
to Gander to pick up the guests bring-
ing a total delav to about 20 hr.

Details of Probe Into Collision
of United DC-7, F-100 Reported

Washington—I"irst detailed findings
in the investigation of the mid-air col-
lision between a United Air Lines DC-7
and an Air Force F-100F on Apnl 21
were disclosed last week in testimony
before a House Appropriations Sub-
committee,

Emphasizing that the Civil Aero-
nautics Board's investigation of the ac-
cident is still under wav and uncom-
pleted, Oscar Bakke. director of the
board’s Burean of Safety, brought out
these facts before the subcommittee
which is looking into the joint use of
airwavs by civil and mlitary  groups:
e Prior to im pact, the I- 100F was de-
clining at a T::-anL of about 850 deg.
It has not been determined whether
this was a right or left bank.

e Flight path of the F-100F was across
the nose of the DC-7. Right wing of
the F-1001" passed thruugﬁ the right

wing of the DC-7. Wing of the DC-7 .

was sheared off at a point beginning
approximately 10 ft. from the right
wing tip and extending rearward at a
45 deg. angle to a point 5 ft. from
the wing tip at the trailing edge.

e Portion of wing approximately §
ft. in length was cut off the F-100F.
Wing pieces of both aircraft fell free.
® Duration of fall of the DC-7 has been
computed at about 3.6 min. from

the moment of impact. Point of colli-
ston has been set at a point approxi-
mately five or six miles southwest of
the Las Vegas Omnirange station.

‘May Day’ Call

According to Bakke, communica-
tions were received from the Umited
DC-7 after impact. He said, *. . . the
United aircratt stated, the sense of his
comment was, ‘midair collision over Las
Vegas. Mayv Day.””

Bakke told the subcommittee that it
has not been determined whether com-
munications from the F-100F were re-
ceived after the collision or prior to the
crash.

He said the message received from the
Air Force plane began with “May Day”
but mrldcd that there was some doubt
as to whether the words that followed
were “Flameout™ or “bail out.”

In his testimony, Bakke said that the
Umited plane reported over Daggett at
8:11 am. at 21,000 ft. toward Las
Vegas, estimating over the Las Vegas
omnirange at 8:31 am,

At approximately 8:31, the 1%-1001°
with an instructor pilot and a student
pilot in the rear seat concluded training
mancuvers to begin a jet penetration
from its operating altitude of 28,000 ft.
to return to Nellis AFB, Bakke said. He
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The Mk. A. 5 Seat now in quantity pro-
duction for United States Navy was
demonstrated from ground level by
Flying Officer 5. Hughes, R.A.F., at
Patuxent River Mavy Air Base on 28th

August, 1957.

This was the first live ground ejection
in the United States of America.

YEXHIBITING AT THE HANOVER EXHIBITION"

England & (Panada

Flying Tiger Asks
Passenger Route

Flying Tiger Line last week applied
for a new passenger, property and mail
route between Miami and the co-
terminals San Francisco and Oakland.
The all-cargo carrier asked Civil Acro-
nantics Board to consolidate its applica-
tion into its new transcontinental route
Casg,

The airline said such a route across the
sonthern part of the U.S. would help
provide the same transcontinental service
now enjoyed between the Eastern Sea-
board and the West Coast. Flying Tiger
wants to provide intermediate stops at
Orlando, Jacksonville and Tampa, New
Orleans, Houston, San Antonio and El
Paso, and San Diego and Los Angeles.

The request 15 I'T'L’s first for a domes-
tic passenger service,

Flying Tiger last week also announced
purchase of an additional Super H Con-
stellation at a cost of $2.3 million to
replace two DC-6As previously sold to
U. 8. Overseas Airlines,

explained that procedures called for a
“teardrop” penetration which uses as its
basic navigation ad a  commercial
broadcasting station, KRAM, located in
the city of Las Vegas.

Bakke said the F-100F pilot con-
tacted a VFR control unit at Nellis for
clearance of the jet penetration. He
said the descent was presumed to have
been started in accordance with proce-
dures on a heading of 170 deg. which
would have brought the aircraft “some-
where between 30 and 45 seconds off
the airwav.”

According to Bakke, broadcasting sta-
tion KRAM 15 located within the limits
of the airway.

He added that the descent was to
have continued to 14,000 ft. where a
gradual turn was to begin to bring the
atrcraft on a course toward KRAM.

During the descent, Bakke said, the
FF-100F and the DC-7 collided.

Flameout?

Bakke explained that if there had
been a flameout of the F-100F, *“it
would be reasonable to assume that the
pilot of the F-100F would make a rather
substantial bank in turning back toward
Nellis in order to execute an emergency
landing.”

He added that in such a case, the
pilot might have left the jet pene-
tration procedure bv making a steep
right turn and “being preoccupied with
the normal procedures for an aerial
descent, have collided with the DC-7."”

He re-emphasized that he did not
wish “to suggest any causative factor.”

He continued that “were we to as-
sime that the F-100F were in fact in
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the jet penetration procedure . . . and
suddenly the DC-7 became visible to
the instructor pilot,”” he mayv have
turned sharply to the left to avoid colli-

sion and upon reaching an angle some-
where bevond 90 deg., then collided

with the DC-7.

Bakke said the F-100F was following
normal procedure in accepting descent
clearance from the Nellis AFB control
unit without a clearance from the air
trathe control agencey of the CAA.

Airlines List Salaries, Bonuses.
Stock Holdings of Top Executives

Washington—Following is a list of
airline ofhicers’ salaries, bonuses and in-
direct compensations, expenses and
stock holdings compiled from airline
reports to the Civil Aeronautics Board.

Domestic Trunk Carriers

AMEERKICAN AlIRLINES INC.—(C., R.
Smith, president and director, 351,278 =al-
ary and 35,000 shares of common =stock;
W. J. Hogan, =enior vice president-finance,
$66,278 sanlary and 2,500 shares of common
stock ; €. W. Jaecob, senlor vice presldent
and secretary, $63,139 salary, 20 preferred
gharez and 5,000 shares of commaon stock ;
0. M. Mosier, =enlor vice president-opera-
tions and director, $66,278 salary and 4040
shares of common stock ; C. R, Bpeers, sen-
ior vice président-sales, $53,139 salary and
2,200 shares of common Stock ; T. L. Boyd,
vice president-flight, 230,000 salary and
1600 sharex of common stock ; G. J. Brande-
wiede, vice presideéent-purchasing and stores,
42,000 galary and 2,200 shares of common
gstock ; 8, C. Dunlap, vice president-cargo,
$23.139 galary and no stock ; L. E. Glasgow,
vice president and controller, 235,000 salary
and 606 shares of common stock; W. H,
Johnson Jr., vice president-passenger snles,
£35,560 s=alary and 1,660 shares of common
stock ; P. W. Kuayser, vice president-person-
nel, 338,130 galary and no stock ; W. Little-
wood, viece president-equipment research,
o4, 064 =zalary and 6,000 shares of common
stock,

W. Player, vice president, (joined Ameri-
ean in September) $11,667 salary and no
stock ; G. M. Sadler, vice president-customer
service, §17,302 salary and no stock: N. L.
Smith, vice president-economics, 30,000
galary amnd 10 shares of common stock ;
R. W. D. Smith, vice prestdent-public rela-
tlons, $35,000 salary and 300 shares of com-
mon stock: R, Spink, vice presldent-mer-
chandising, $26,2560 salary and 100 =hares
of common stock ; E. €. Tayler, vice presi-
dent-maintenance and engineering, 327,305
galary and 100 =zharez of common Sstock
G, O, YVan MNostrand, vice president-prop-
erties and community affairs, $45,138% =al-
ary and 250 shares of commaon stock: M.
Whitlock, vice president-operations plan-
ning, $27,500 salary and 500 shares of com-
mon stock: P. G, Larie, treasurer, 23,442
salary and 2,000 shares of common stock ;
M, G, Beard, assistant vice president-equip-
ment research, 3251875 salary and 3,000
shares of common stock : J. V., Dooley, as-
gistant vice president-operntions, $15 883
galary and no stock: K. A. Goebel, vice
president-purchasing and stores, £22.500
salary and no stock: W. B, Hickman, as-
sistant vice president-economic research,
£21,587 =alary and no stock; T. F. Holden,
aszziztant viee president-properties and fa-
cilitles, $17.442.

d. I}, Hungerford, assiztant viee presi-
dent—schedules and tariffs, 320,000 salary
and 600 shares of stock; W. C. Lawrence,
assistant vice president—engineering, ¥25,-
Il =alary and 6580 shares of common stock
I'. F. 0'Donoghoe, assistant vice prexident—
overhaul, $25,000 salary and no stock:
M. L. Rinehart, assi=tant vice president and
asslstant treasurer, $27.942 salary and 100
shares of common stock: M. W. Shipley,
asgistant vice president, $21,256 salary and
100 shares of common stock: A. E. Smick,
asglstant viee president—aireraft mainte-
nance, 220,272 salary and 40 shares of
common stock; ©C. H., Startap, assistant

vice president, $15,429 salary and no stock ;
W. G. Whitney, aszsistant vice president—
planning, $23.442 salary and 10 shares of
common stock; F. . Wiser, assistant vice
president—operations, $#13,487 salary and
no stock: V. 4. Leng, assistant controller
and assistant secretary, $22,000 salary and
2000 shares of common stock : W. J. Corbett,
assistant treasurer and assistant secretary,
$17.492 salary and no stock: A. A. Puradis,
assistant secretary, 315,482 salary and 1132
sharez of common stock: A. R. Bone, re-
glonal viee president—Western, §30,.63530
salary and 2,700 shares of common =tock :
W. XN, Bump, regional vilee presldent—
Eastern, £31,569 =salary and 1,000 shares of
common =tock : R. C. Fitgpatriek, regional
viee president—=Southern, $20,825 salary
anid no stock; 85 G. King, reglonal viee
pregident—Central, 326,569 salary and
2,000 shares of common stock : H. J. Lyall,
regional viece presldent—New England, $20,-
000 salary and €00 shares of common
stock.

The following persons did not receive a
salpry: H. T. Ames, director, 3,000 shares
of commaon stock ; J. W. Aston, director, 300
shares of common stock; H. E. Benediet,
director, 2,000 shares of common stock
4. Buree, director, 1,100 shares of commaon
stock : W. W. Candy Jr., director, 200 shares
of common stock ; A, G, Carter Jr., director,
9,400 shares of common stock ; €. 8. Ches-
ton, director, 400 shares of common stock :
T. 4. Conroy, director, 200 shares of com-
mon stock: K. 8. Eualer, director, no stock ;
J. W. Farley, director, no stock: €. T.
Fisher Jr., director, 1,000 shares of stock:
M. Fleishmann, director, 100 shares of
stock: E. H. Herzog, director, 6800 szhares
of common stock; 3. A. Jackson, director,
B0 shares of stock ; B. W. Miller, director,
1,000 shares of common =tock: E. M.
OQueeny, director, 15,000 shares of common
stock.

Alvord & Alvord, legal serviees, £30, 881
Antell, Wright & Kierngn, management ¢on-
sultants, $7.621 ; Brond & Nelson, architects,
$48.904 ; R. E. Buck, legal services, $9,017;
E. 8. Chambers, architect, $7,560; Coving-
ton & Burlington, legal services, $311,657;
. Cramer, M.D., medicnl services, $5,460
Dickie Hoaymond, sales planning, §7,500;
Debevolse, PPllmpton & MeLenn, legal serv-
ices, $137462;: W, . Gilman & Co., eco-
nomic consultants, $19.069.

Gardner, Carton & Douglas, legal serv-
ices, £0.301; Gibson, Savage & Benefleld,
legal services, 36,483 Hedrick & Stanley,
architects, 37,014 ; Jaros, Baoum & Bolles,
consulting engineers, $8.508: Kahn & Jda-
vobs, architects, $47.375 : Lovelnece Foundn-
tion, medical research, 211,683 ;:; MoDonnld,
Kuhn & MceDonnld, legal services, $12,080
MeKinsey & Co,, management consultants,
F100,142; J. P. Morgan & Co., inveztment
bankers, §13,713 ; Morrison, Lloyd & Griges,
legnl services, $12.77%: J. C. O'Donnell,
construction engineer, $16,278 ; Opinion Re-
senrch, marketing research, $19%,714 : Over-
ton, Lyman & I'rince, legal services, $7,402 ;
Poctzinger, Dechert & Kielty, sales plan-
ning, $25.540: Real Estate Research, mar-
kKeting research, $14.1507 : Wallnee, Clark &
Co., management consultants, 318,451 ;
White & Weld, investment brokers, £12,000 ;
Wilkie, Owen, Farr, Gallagher & Walton,
legal services, $10,108; Arthur Young &
Co., public accountants, 445,508 : Amerlean
Ked Cross, contribution, $20,150: Flight
Bafety Foundation, contribuvtion, S15,000
Grenter New York Fund, contribution, $12,-
oud s Nationnl Travelers Aid, contribution,
§6,000,

45



AUXILIARY POWER
for the U.S. Army’s deadly

NIKE HERCULES

w

THE [ J. VUi CORPORATION

AiResearch Manufacturing Divisions

A

Systems, Packages and Components for:
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AiResearch units power the controls of

America’'s most potent defense weapons

Key defense and population centers are now
being ringed with batteries of Army Nike
Hercules missiles to deter or destroy aggressors,
Supplying power for flight controls is the
AiResearch auxiliary power unit pictured above,
now in production,

As a member of the Army-industry team pro-
ducing the Nike Hercules (Army Ordnance,
Western Electric-Bell Telephone Laboratories
and Douglas Aircraft). AiResearch was chosen
to design, develop and manufacture this vital
accessory power source for the missile hecause
of nearly two decades of experience in light-
weight turbomachinery,

This experience includes applications utiliz-
ing solid propellants, liquid mono-propellants,
hi-propellants, atomic power, eryvogenic gases as
well as gasoline and air. AiResearch’s ability for
high eapacity production as well as in research
and development. made it the logical choice.

Garrett’'s AiResearch divisions have also
designed systems and components for 18 other
missiles and rockets in the U.S. defense arsenal.

We invite vour mgquiries,

ENCINMEERING REPRESENTATIVES: AIRSUPPLY AND AERD ENGINEERING, OFFICES IN WAJOR CITIES

AIRCRAFT,

MISSILE,

Los Angeles 43, California = Phoenix, Arizona

ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS

SHORTLINES

» Alaska Airlines has placed its first-
Douglas DC-6A—which the airline
bought, converted and 1s calling a
DC-6C—in service on the Portland-
Seattle-I"airbanks route.

The aircraft will make round trips
from Fairbanks to Anchorage before
returning to Seattle,

» Canadian Pacific Airlines is scheduled
to begin Bristol Britannia 314 service
from Vancouver to Amsterdam  on
]unu The recently delivered Britan-
nia made the E ng,lmd -Vancouver fight
in 16 hr., 35 min.,, with a fuel stop
at Calgary, _"u]hr_'rhl- Canadian Pacihe
has been authorized by the Canadian
Air Transport Board to make a stop n
the Azores for passengers and cargo on
its scheduled flights Ezrmn Montreal to
Lisbon and Madrid.

» De Havilland  Aircraft Co. Litd.
tested the first production maodel of the
Comet IV last week on a flight around
London. The company is scheduled to
begin delwvery of the Comet 1V to
British Overseas Airways Corp. in
September,

» Hawaiian Airlines has completed the
sale of 51 mullion 1in debentures in the
last phase of a financing program to
cover the purchase of six new transport
aircraft,

» Pan American World Airways has
filed with the Civil Acronautics Board
for a one-way fare of $45 between New
York and Puerto Rico. It approved, the
new fare would go into effect on
May 22.

» Southern Airwavs reports a  first
quarter revenue passenger figure of
50,000, a 4% mcrease over the same
period last year, Ruunuu passenger
miles fown was up 54% over last year

at 9,050,000 mu.

» Trans-Canada Airlines 15 scheduled
to begin its Toronto-Montreal-Zurich
service on Mayv 17, In tum, Swissair
15 scheduled to start Zurich-to-Montreal
flights the next day.

» United Air Lines reports first quarter
1958 revenues of $66,143,912, a 10%
increase over the same period last vear.
Operating expenses were 506,722,370,
making a loss of $599,964. However,
5215,371 gained from the sale of sur-
plus awrcraft held the overall loss to
5384,593. Total revenue passenger
miles for the penod were 1,754,950,000,
a 6% increase over the hrst quarter
of 1957.
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AIRLINE OBSERVER

» Watch for a new route for Japan Air Lines from Tokyvo to Los Angeles in
addition to 1ts present ]{JI-.HJ."JH‘I Francisco route to emerge as the chief
ontcome of present talks in Tokvoe on amendments to the U.S.-Japan
bilateral agreement. In exchange for the route, restrictions on the fre-
quency of flight schedules of U.S. carriers into Tokvo probably will be
cased. I}I{:‘-.Ll'lf thinking leans toward an unrestricted number of flights
without prior Japanese government approval, which is now required, with
a provison that schedule frequency must be cut back after a period of time

if trafhic does not justify the schedules.

» Northeast Airlines is transferring two Douglas DC-6Bs from its New York-
Miami run to New England routes to handle summer trafic in the northern
sector of the airline’s system.,

» Russian deliverv of additional twin-engine Il-14s and single-engine An-2s
will enable the Bulgarian airline TABSO to increase traffic “substantially”
in 1938, according to K, Kirilov, Bulgaria’s civil aviation chief. Kirilov said
the carrier surpassed its |]=]'-.'-.t:11*:’f.r and cargo g,m!a in 1957 and reduced ton-
kilometer costs by over 12%. Rumanian airline TAROM reports an 18.5%
INCIEASE 1IN Passengers carried Tast vear and hopes to expand its international
routes in 1958 through negotiations with Greece and Egvpt.

» American Airlines’ target date for the first scheduled jet transcontinental
nonstop service is Nov, 1

P New York Airwavs has made an agreement with Vertol covering the
trade-in of the carrier’s flcet of Sikorsky 5-55s and 5-58s for five Vertol
tandem-rotor 44-Bs. New York Airways savs trade-in of PTE'EL"H[‘ HL["[ and
related spares will bring between $1.1 million and $1.2 million, “repre-
senting recoverv of the ‘net book value” of the aircraft,

» Pan American World Airways is renewing its drive for a re-opening of the
Transpacific Route Case, Latest efforts by the carrier for reconsideration
brought the case back into the White House but there it has been stalled,
at least temporarily, by lack of Presidential action.

» Civil Aeronautics Board has denied a request by California Air Charter,
a supplemental air carricr, to conduct unlimited flights over strikebound
Western Arr Lines’ route between Salt Lake Citv and Los Angeles for the
duration of the strike. The Board found that alternative means of trns-
portation are available to passengers who would otherwise use Western's
services and that California Air Charter failed to back its petition by show-
ing that a entical or emergency transportation situation exists.

P Air Transport Assn. has petitioned the Civil Aeronautics Board for author-
ity to hold a meeting to discuss passenger fare discounts. Participating car-
riecrs wonld include only those involved in the particular disconnt under
discussion such as family plan, student fares, children fares and open jaw
rates. ATA is seeking uniform standirds in discount plans to eliminate
inconvenience to passengers, complicated ticketing procedures and unneces-
sary costs.

» Chicago IIullL{}ptLr Airwayvs has received authority to expand its sched-
uled passenger service to include Winnetka, 111, and Gary, Ind. Present
passenger service 15 confined to the tnangle route between (O'Hare Field,
Midway Airport and the Chicago Loop.

» Civil Aeronantics Administration’s accelerated drive toward positive con-
trol of air trafhe as a key step in the reduction of the mid-air collision threat
is still being retarded by lack of long-range radar facilities (AW April 28,
p- 40). Last vear, House Appropriations Committec sliced radar appro-
priations for fiscal year 1958 from a requested $30 million for 20 radars
to $15 million for 10 radars with instructions to make better use of military
radar facilities. Military services have been cooperative in establishing
joint-civil use of radar but the procedure is not always satistactory for
civil purposes.
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Low operating costs

On short-sector, high-frequency flights the new Loeal
Serviee Viscount will provide the lowest operating costs
of any postwar aireraflt in this eategory. Design refinements

Proved popularity . . . big capacity

Since its introduction to American service in 1935, the
Viscount has firmly established itself as the most preferred
of all modern airliners. Beeause of its famed smoothness,
silence and speed, the jet-prop Viscount has boosted load

NEW LOCAL SERVICE VlSCOUNT \

make possible exceptionally low break-even load factors
on loeal serviee operations. Vickers engineers will gladly
make a complete cost analysis of your routes.

factors an average of 359 for 27 airlines worldwide.
The new Loeal Service vﬁn‘:ﬂunt will comfortably accommo-
date from 54 to 65 passengers. In either configuration
there is ample space for passenger baggage and mail.

Dependable, economical Rolls-Royce power

The Loecal Service Viscount is powered by four performance-

proved Rolls-Rovee Dart 506 jet-props. These engines
have demonstrated their outstanding ruggedness and
relinbility under operating conditions similar to those of
loeal serviee operations. The Dart 506 engines are unsur-

passed for economy, ease of maintenance and hours between
overhauls. (TCA reports approval for 1800 hours—with
current test engines being run to 2000 hours.) They give
the Viscount exeeptional take-off and elimb performance

and a ecruising speed of 300 mph at 10,000 feet,

FROM THE WORLD LEADER IN JET-

1 # Ny |l'.'ﬂ_

-

Fast intermediate servicing and terminal turn-around

The Local Service Viscount can be operated on routes of
up to five 100-mile sectors—without refueling and with a
minimum of ground handling. Provisions are made f{or [ast
under-wing pressure refueling at terminal points (overwing
fueling points are also provided).

Less ground equipment is needed and valuable time is
saved by the Viscount’s integral, hydraulically operated

stairs. Further savings are assured as the engines rarely

require water-methanol at intermediate stops.

The #4 engine can be kept running during intermediate
stop-overs—thus assuring ample power for restarting the
engines. If longer stop-overs are required, internal restart-
ing is still possible because of increased battery capacity.
Brakes on number 1, 2 and 3 engines prevent windmilling
of props, permit safe, quick on-and-off loading of passengers
on the left side, freight on the right.

Local Service Viscount means Jet Age growth
for you and the communities you service!

By cutting flying time almost in half —and by introducing
Jet Age serviee comparable to the best offered by the
“trunk” lines—the Viscount will open doors to important
new business traffie that means aceelerated growth. This
growth will benefit not only loeal earriers, but the areas
they serve—areas that dezerve the opportunities that come
with the best and most modern airline serviee.

PROP AJRCRAFT...

VICKERS-ARMSTRONGS (AIRCRAFT) LTD.* WEYBRIDGE, ENGLAND * MEMBER COMPANY OF THE VICKERS GROUP

[/ LOCAL
L SERVICE

Beeause the Loeal Serviee Viseount is tailored for highly
economical operations—and because its pavload capacity
12 sufficient to absorb future growth—it is the ideal airliner
for loeal service earriers today and fomerrow!

For information, contact: Christopher Clarkson, U.S.
represeniative, 10 Rockefeller Plaza, New York 20, N.Y.

IS60

Wi

POWERED BY FOUR ROLLS-ROYCE DART ENGINES
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PERSONNEL INQUIRIES INVITED.
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Missiles are test fired for only one purpose: fo obtain
data that will help build better missiles. If the test
does not yield this information it must be considered
vnsuccessful — regardless of how well the “bird”

performed.

Telemetry, consequently, assumes a vital role in the
development of the missiles so necessary to our de-
fense program. There is no other way to collect and
preserve the all-important data from unmanned and
unrecoverable test vehicles.
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Radiation, Inc. is @ pioneer in the design and devel-
opment of advanced telemetering systems. We built
the first practical PCM system, with its integral high-
speed digital data processing equipment . . . and the
long -range automatic -tracking telemetry antenna
systems for the AFMIC ICBM range.

From tiny airborne transmitters to complete ground
stations, we have the capabilily to solve your prob-
lems in telemetry and associated fields. Write today
for illustrated brochure showing the experience,
facilities, and copabilities of Radiation, Inc.

§{] RADIATION
LY INC.

ELECTRONICS « AVIONICS - INSTRUMENTATION

MELEOURNE AND ORLANDO, FLORIDA

SPACE TECHNOLOGY

FIVE subjects occupied space cabin simulator at Wright Air Development Center for 120-hr. during a space flight experiment.

USAF Simulates Space Crew Conditions

By Evert Clark

Dayton—Project Longshot—a series
of simulated space missions fown by
five men sealed 1 a capsule—is convine-
ing researchers that human factors will
plav an increasinglv dominant role in
H'IL design  of future  USAF W pon
svstems.

Weight, a prime consideration in
designing  svstems  for atmospheric
flight, will be even more important in
space vehicles. Man must not only take
lus environment with him into space,
he must get it there against the con-
siderable resistance of the ill'tilﬁ!jl]h{_"r{:.

Reliabalitv, less cnitical in atmos-
pheric svstems because escape is pos-
sible, will become far more critical in
space Aight.

Range, still measured in distances for
flight within the atmosphere and even
for transitional vehicles such as inter-
continental ballistic missiles, is being
measured more and more in a new di-
mension by the planners of space flight
—that of time.

Because time 1s becoming so vital a
part of the weapon svstem design equa-

AVIATION WEEK, Moy 5, 1958

< _
PHOTOGRAPHIC equipment mnnil:ﬂ:rs volunteers in WADC space cabin  simulator.
Equipment is used to record volunteers’ physiological, psychological and psychiatric behavior.
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Air inlet Power take-off

A new high-temperature position servo

TURBO-ACTUATOR

Reduction gears

Turbine

Ball screw

i1i!|[

OFE BHEH

Air exhaust

NO EXTERNAL COOLING REQUIRED in ambients up to 600 F.
New 15-1b unit produces 75 hp for linear or rotary actuation.

The high Mach performance of modern
aircraft demands a totally new concept in
the methods and mechanics of high-
temperature actuation. General Electric’s
new position servo—called a turbo-
actuator—is designed to meet this de-
mand. Here's why the turbo-actuator
promises a new standard in engine and
airframe ‘‘muscles’:

REQUIRES NO COOLING. Unlike con-
ventional actuation systems, the turbo-
actuator makes no demands on already
heavily taxed heat sinks. It can presently
operate in 600 F ambients without

external cooling, and since its working
medium is air, the turbo-actuator is tem-
perature-limited only by the bearing
lubricants required. General Electric de-
velopments have already extended the
potential of liquid lubricants to 800 F and

solid lubricants to 1000 F.

PROVIDES HIGH POWER-TO-WEIGHT
RATIO. A 15-pound, 75-hp demonstrator
unit has been successfully tested retract-
ing and extending loads of 6000 and 4000
pounds at linear velocities of 6 inches per
second.

FAST RESPONSE RATE. The frequency

Manufaclured by General Eleciric’s Aircrafl Accessory Turbine Department, Lynn, Massachusaits,

Progress [s Ovr Most Important Produet
GENERAL @3 ELECTRIC

response of the turbo-actuator is flat to
approximately 10 radians per second.
With a 45° phase shift, it will provide
response of 30 radians per second.

Whatever your actuation requirements
—from engine inlet guide vanes to thrust
reversal devices . . . from wing flaps to
landing gear—it will pay you to in-
vestigate the possible application of
General Electric's new turbo-actuator
concept.

If you'd like more information on
turbo-actuator development, just fill out
and mail the attached coupon . . . or
contact vour local General Electric
Apparatus Sales Office.

Section B231-20, General Electric Co.
Scheneclady 5, New York

Please send me ""Turbo-actuater'" bulletin,
GEA-6B01.

[JImmediate project [Reference only

CBOMPANY . ... .ovuvrsesnssasnerassas
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SUBJECT standing in WADC fiveman space cabin simulator is preparing a meal at food
bar. Man behind him is in rest area. Others are on duty in specially designed capsules.
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TEST personnel operate psycho-motor test machines, recorders, communications equipment
and closed-circuit TV viewers during simulated space flight which took five days, five nights.

tion, man and his reaction to long
|]E|'iﬂd5 ﬂl: fﬂﬂﬁl'lﬂ"t'l'lf_ﬂt HL]'J][IHUH llld
uncertainty must be uplurtd—md al-
lowed for—to a degree never before
attempted.

“The compromise with human fac-
tors will be greater and greater,” a
psvchiatrist at Wright Air Develop-
ment Center's ﬂmrn Medical Labora-
tory said recentlyv. ““There 15 no need to
have a machine if evervbody in it goes
crazy.’

Nothing that acromedical research-
ers have Ir.:arn::c] so far indicates that
man cannot take space flight, even over

::\:tr::ma::I}' lm1g periods of time. On the
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contrary, man has held up well in his
luboratorv-bound  excursions  bevond
earth.

But nothing m human expenence
duplicates the combinations of stresses
that man will undergo in lunar and
111 I{:rphmr_'t.lr}' c::-.:plm:ltiun.

Long prison terms, extended subma-
rine runs, wartime air and sea patrols,
cxposure in open rafts or in jungles—
all prove that man is a durable animal,
"IhlE to withstand great stresses and
SUIVIVE,

In none of these situations, however,
has man been studied as microscopi-
cally as he should before he is commit-

[ tive, complete bridge:

miniaturization
in: a
nutshell

X &
STATHAM MODEL P222

flush diaphragm pres-
sure fransducers.
DIMENSIONS: 75" di- DIMENSIONS: 32 wide
ameter x 47" long. ¥ 35" high x .B4" long.
WEIGHT: 3 grams, ap- WEIGHT: 8 grams, ap-
groximaltely. prozimafely.

RANGES: 0-10 to 0-200

psia. psig. or psid; RANGES: =5 1o =100 g.

STATHAM MODEL ASZ
linear accelerometer,

=5 lo =25 psid. NON-LINEARITY A HYS-
NON-LINEARITY & HYS- TERESIS: Not more than
TERESIS: Not more than +=1% i

d—

fs.
TRANSDUCT ION: Resis- TRANSDUCTION; Resis.

ti'l'!!'. complate, balanced
Statham unbonded strain bridge; Statham un-
FETL bonded sirain gage.

Statham's acenrate, relinhie
line of pressure (ransdicers
and accelerometers are .:J'E.-::'gnm'
to meet the exacting
requirements of tur!uﬂ = mrissile and
NRpPETsonie aircrafl progrims.

Let wus assial yow with your
insirumentation problems.

*Model shown actual size.
“omplete data are available upon reguest,

INSTRUMENTS, INC.
12401 W. Olympic Blvd., Los Angeles 64, Califernia
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To ovoid wasle of cargo . ..
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N TTCHES SET OFF BY SPEED

AC engineers have designed a speed sensing control that is accurate to ¥4 of 19, af engine
speeds ranging from 500 te 4600 rpm. This AC Speed Switch triggers up to four turbine
engine functions. It takes the human element of error out of any operation where
precise speed sensing is a critical factor.

Yet, the AC Speed Sensing Control weighs only about four pounds. It is compact,
can be mounted anywhere and can take the roughest kind of treatment. It will
withstand high engine vibration without losing calibration . . . functions for long
imtervals without overhaul.

Call AC-Milwaukee for additional details.

—Or, if you are an electrical or mechanical engineer, and would like to work
in Milwaukee, write Mr. Cecil Sundeen, Supervisor of Technical Employment,
Dept..D, 1925 E. Kenilworth, Milwaukee 1, Wisconsin.

AC SPARK PLUG <% THE ELECTRONICS DIVISION OF GENERAL MOTORS

Producers of: AChiever Inertial Guidance Systems . Afterburner Fuel Controls . Bombing Navigational Computers
Gun-Bomb-Rocket Sights s Gyro-Accelerometers * Gyroscopes * Speed Sensitive Switches « Speed Sensors ¢ Torquemeters
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ted to the risks that will be mvolved
space travel. None answers the basic
guestion of space survival, much less
the question of cfhcient operation of
a complex machme.

To get the necessary answers, USAL
rescarchers must attempt to simulate as
many space flight condibions as possi-
Ile. Weightlessness, acceleration, de-
celeration, exposure to  cosmic  ravs,
heat, cold and selation, buffeting and
vibration at re-cntry, and other aspects
of orbital and long-range space Right
liave been explored in some degree here
and at other Aar Rescarch and Develop-
ment Command Centers—but combin-
g all these conditions shll s mmpos-
sible.

Project Longshot aims at studving in
sreat detall some of the most eritical
and least known factors—the physio-
logical, psvchological, psvchuatrie and
sociological reactions and mteractions
of five men exposed to long-term
confinement.

All missions are flown i a specially
designed mockup of a crew compart-
ment  used earlier for  confincment
studies in  the WS-125A nuclear
bomber program.

Qutgrowth of Studies

The current senes of experiments 1s
an outgrowth of confinement studies
dating back to 1952, when one man sat
m the grounded cockpit of an -84 tor
36 hr. .

[irst fve-man, bve-dav mission was
flown in May of 1957. Nicknamed
“Long Gone,” it was a dry run designed
primarily to teach the researchers what
the problems of conducting the expen-
ment would be. Next run was made last
August, with a different crew.

T'he most recent run, called Starhight
2, took place last March 12 to March
19 with still another crew,

Its 120-hr. duration was only a few
hours short of the 157 hr. necessary to
circumnavigate the moon on one pro-
posed orbat.

Next mission will  be  somewhat
longer—possibly 15 davs, simulabing the
360-hr. run along a more prohtable
moon-reconnaissance orbit.

All expeniments are set up as actual
missions with specific tasks and specihe
work cyeles assigned to each man,
Starlight 2 called for takeoff and land:
g at Wright-Patterson AIFB and seven
orbits around the earth, and required
the crew to report as they passed over
Minitrack stations.

Crtical period m the mission was
from 100 to 104 hr., when the prohle
cilled for the vehicle to change orbits
for a photo-reconnaissance  tun - over
Tokvo in a mancuver called Arttul
Dodger.

Only mishap of the hve-day fight oc-
curred just at the beginning of this
critical period when waste in the elec-
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With all laminations smoothly N ALUMINUM
surface-bonded, LAMINUM looks  with laminations of .003"

and acts like solid metal, yet N STAINLESS STEEL

simply p-e-e-l-sfora thousandth  with laminations of .002" or

A : 003'""—also available in
fit —right at the job. - Mild Steel and Brass,
— 1

Eew_hr published
ﬂ:ﬂﬂtﬂmﬂ LAMINATED SHIM CO., INC,
File Shim Headgquoarters since 013

contains detailed in-
formation. ‘Pgrite for
your copy; there's no
uhli:nﬁgm

5005 Union St., Glenbrook, Conn.
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PROPULSION

GUIDANCE

UNDER ONE ROOF: FRAME, BRAIN
AND MUSCLE FOR A MISSILE

Whatever the missile problem—frame, brain, muscle
—or all three—Rvan has the expenience and dem-
onstrated ability to design, develop and produce as

both a prime and subcontractor.
Rvan missile know-how stems from these success-

ful projects:

AIRFRAME — Complete development —aerodynamic
and systems design, testing, field servicing and
gquantity manufacturing —of the Rvan Firebee jet
drone missile...now in volume production for use
by the Air Force, Navy, Army and RCAF. Research
and development studies on air-launched vehicles
and external stores.

GUIDANCE — Development and production of ad-
vanced systems of military radar “intelligence”. ..
for guidance of supersonic missiles, advanced type
automatic doppler navigators and radar hovering
control and navigation equipment for helicopters,
airships and VTOL aircraft. Ryvan is the pioneer
and leader in continuous-wave radar techniques.
The automatic stabilization and control system for
the Firebee is also designed and produced by Ryan.

PROPULSION —Manufacture of powerful liquid
rocket engines for Army surface-to-surface missiles.
Ramjet combustion chambers for Air Force ground-
to-air missiles. Major high-temperature compo-
nents used by various turbojet-powered missiles.

From basic design to full production Ryan can be relled upon to do the job well

RYAN BUILDS BETTER

tric toilet caught fire. Members of the
3540 man support team outside the
compartment  quickly  substituted a
chemical toilet and performance of the
mission went uninterrapted, although
some crew members reported later that
they had smelled smoke.

Fiven this incident proved valuable.
Design of the electrie toilet, a tvpe used
on the B-36, has been modifed to pre-
vent a recurrence,

Compartment incorporates a number
of unusual design features. It 15 17 by
61 by 6L ft. Its 710 cu. ft. are divided
into a work area, made )2 of five crew
stations, a food bar and a lesure area
containing a pull-out bunk.

Stations consist of integrated mstru-
ment panels and individual escape cap-
sules for use if an emergency occurs
the atmosphere. Both l:mn]:m:hm_nt anel
capsules are designed so that no para-
chute, headgear or pressure smt 15 nee
essary, nd {L1|;nulu imclude 3,200 cu
in. of space for global survival gear.

Capsules are designed for minmmum
volume and nm?;inmm comfort. FPolv-
urcthane foam seats have proved so
comfortable that some crewmen spend
90% of their 16 hr. on-dutv tiune sit:
ting down. Padded capsule headrests
mcorporate bwo hxed, low-output speak-
ers. Crewman's head 1s at the focal
point of the speakers and he selects one
of three channels of tape-recorded
music to relieve boredom, even wilile
he 1s on dutv, Radio and intercom over-
ride the music at all stations,

On the hrst and second Ave-dav runs,
crewmen preferred music from  the
“stimulus”  channel—rock  and  roll
cha-cha, jazz, cte.—at their equivalent
of morning and the “relaxation” chan-
nel—opera, show tunes, dinner music
—at evening. “Combination™ channel
zot less use. But on the third nussion,
no preference pattern emerged.

Design of the compartment emplovs
such psychological devices as a shoul-
der-level concept of keeping all separat-
mg sections low to give an impression
of roominess; a lower and much softer
floor in the recreation arca to give the
feeling of a step down to leisure; differ-
ent color schemes in the two main
areas to separate “home” from “ofhce”™;
and deep, 120-hr. ashtravs. Some sub-
jects have suggestod that more privacy
15 needed i the sleeping area.

In line with the philesophy that
pleasant  circumstances will  relieve
stress and keep ethciency hagher, cach
man is allowed considerable freedom
in his choice of high-energy, low-bulk
frozen meals and snacks.

Fating becomes extremely important.
Activity logs kept on every movement
cach man makes from pomnt to point
show that considerable time both on
and off dutv is spent in the dining area

“They practically live at the food
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industry’'s

new

primary

pressure
standard

In one practical instrument, CEC’s 6-201 Primary
Pressure Standard offers an extended range

of precise pressure measurements available in no
other similar equipment, Operating as a
pneumatic dead-weight tester, the 6-201 offers
the advantages of air rather than oil as the
pressure medium, extreme accuracy of 0.015%
of full range even at pressures of less than

one psi, cleanliness and portability regardless of
the pressure range. Because this flexible

gage or absolute-type instrument depends

only on mass and length measurements for its
accuracy, it i1s a true primary pressure standard.
It will calibrate any pressure-measuring device,
Simple combinations of piston-cvlinders and
weights provide six pressure ranges within

the limits of 0.3 to 500 psi, each with

increments of 1%, for both gage and absolute
measurements. For additional information,

call your nearest CEC sales and service office,
or write for Bulletin CEC 1581-X12.

Transducer Division
Consolidated ()
Electrodynamics

300 North Sierra Madre Villa, Pasadena, California

RECOGNIZED LEADERS IN GALYANOMETERS — TELEMETRY,
PRESSURE AND VIBRATION INSTRUMENTION
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HOW ONE CONCEPT IN POTENTIOMETER
DESIGN SOLVES THREE BASIC PROBLEMS

SPACE-SAVING SIZE AND SHAPE —

You can pack a lot of Bourns potentiometers into o
small space —12 in one square inch of panel area (or
17 TRIMPOT JR.* units!] Fit them into corners, between |
other components, flat against chassis or printed circuit |
boards. Mount them individually or in stacked assemblies. Rt

ADJUSTMENT STABILITY

Bourns potentiometers are self-locking (no lock nuts
required). Any adjustment remains stable. Shock,
vibration or acceleration can’t affect a setting.
Bourns potentiometers are helping thousands of
engineers make reliability a reality.

CIRCUIT BALANCING ACCURACY

Bourns potentiometers are 33 times as accurate as
conventional single-turn rotary types—the screw-
actuated mechanism provides 9000°*of rotation

instead of only 270°. Circuit balancing, calibration — _
adjustments of all types are easier, faster, more \No—"nr
precise. And repeatability is assured. 9000* 270"

BOURINS
Laboratories, Inc.
P.O. Box 2112 »+ Riverside, California

ORIGINATORS OF TRIMPOTE AMD TRINMITE

*Trademark PIOMEERS IN POTENTIOMETER TRAMSDUCERS FOR POSITION, PRESSURE AND ACCELERATION
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bar,” one of the planners of the experi-
ment said. “It's seat to food bar, recrea-
tion area to food bar—it's just food bar,
tood bar.”

Reasons are boredom and the un-
usual amount of thought that crewmen
sive to food because they know thev
must prepare it themselves, observa-
tions so far indicate.

On the mission last August, weight
gains for the ive men ranged from § oz.
to 8 lb., and researchers began to won-
aer what mmught happen on a mission
of months or vears.

On the most recent run, however,
weight gains were insignificant, so some
recapitulation was called for.

“We found that the other time we
had a food-obsessed leader,” one phy-
sician explamed. “He was a big cater
and he talked food and fxed food all
the time. It was the power of sugges-
tion. On the next Hig&l{'. all personnel
just snacked.”

Rescarchers recognize that crews will
have to be selected carefully because of
the effects of each on the others, Pre-
liminary training in mockups and de-
velopment of techniques to minimize
group conflicts mav be necessary.

Day-MNight Cycles

Adjustment to new dav-night cveles
proved to be a problem for some crew-
men at frst. Although this solved it-
self on the short flight, therd is still
considerable  question  about  much
longer flights, since man’s physiology
now is oriented to and regulated by the
phvsical phenomena of the sun-carth
relationship.

No two men were on the same day-
night cveles. The aireraft commander,
copilot and flight engineer worked 16
hr. and rested cight, but their shifts
were staggered. The navigator and de-
fense director worked a 12-on, 12-off
raufine.

There was alwavs a refreshed man
coming on duty to serve as a sort of
catalvst. Crewmen slept an average of
more than 70% while off duty.

Although the subjects are pre-se-
lected in the sense that they were
USAF pilots with considerable multi-
engine time, there has been little spe;
cial screening for the five-dav missions.

There has been, however, extensive
testing beforchand to gain a baseline
for evaluating biochemical, phvsiologi-
cal, psvchological, psvehiatric and soci-
ological changes. Extensive testing also
is done immediately following a mis-
S101,

Five days of briefing and three of
practice, using an operating manual,
precede each mission, partly to create
the psychological orientation that the
men are a crew. Each man also spent
21 hr. in individual isolation.

During the mission, crewmen were
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FABRICATION OR BRAZING PROBLEM ?

Stainless brozed mnmhly:, 20" dia.

STAINLESS STEEL OR SUPER ALLOY?

THE SPECIAL SKILLS T0 ACHIEVE

b
A RESYL
5

Complete precision fabrications of
jet, ram jet and missile engine com-

ponents with emphasis on high tem-
perature brazing of super alloys. Furnace

equipment handles work up to 48" diameter.
U.5. Air Force certification for both brazing and heat treat.
Complete test and inspection facilities.

904 Woodside Avenus
Essexville, Michigan

“PRE-TOOLED
FILLER CAP”

cUIDE §

simpﬁﬁes
design-procurement!

It’s the key to a wide range
of pre-tooled filler caps and
components. Units adaptable
to aircraft, missile, ordnance
and other activity fueling
systems. Many combinations
direct from stock. Why
duplicate? Write jfor your
guide today!

SPECO

(5teel Products Engineering Co.)
DIVISION OF KELSEY-HAYES COMPANY
SPRINGFIELD. OHIO

Whatever yowr problem may be, our en-
gineering, development and production fa-
cilitier are at your disporal. Write, wire or
phone for information.

A 66-inch Slide-rule
for your pocket

The GENITIACH OCalealator
™ carries 06-inch spiral scales
5 ¥yl measores l.!l'-l-]f!l" teén inches
fully extendead and slx inches
when plosed. Four to five fig-
wre accuracy can bo relled
an. It is indispensable to the
cientist, research worker and
student, Administrative stafll
and bosiness men will Aind it
of tremendous waloe for
host of estimating and check-
g enlenlations.

The GENTACH) Slide Rule
solves multiplieation, division,
percentage calealation and
gives O place logarithma,

Sllde Rule Open

You may use it for 30 days and if you
are nol satisfied repack and mail it back.

What our users say:

It does all you claim—{our
orf five figure accuracy with-
out eyesiramn or maghiflers.
Half an bour's study is am-
ple for its tse.” AEB, . . .
I use the GENIAC Cal-
galator for all my slide rule
work and need the extra digit
which normal slide rulas can-
not give. [ had to pet one of
| my customers & GENIAC
Slide Itule last month, after
using ming in hisofice.” E, & I : :
G.H. Textile Manufacturers. Sllde Rula Closed

Send for yours now—Only $19.95 postpaid.

| Oliver Garfield Co., Inc., Dept. AW-58
| 108 E. 16th Street, Mew York 3, N. Y.
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in
GROUND SUPPORT

CONDIESEL™

COMPETENCE

serves the

INDUSTRY'S NEEDS

This amazingly broad one-source resource for
solutions to specific problems is comprised of spe-
cialist groups. Each has its own facility and products
...all enjoy the advantage of reciprocal stimulus
through careful interchange of research, engineering
and production ideas.

Adroit handling of any customer needs...and
anticipation of "tomorrow’s" problems . .. have re-
sulted in the availability for the military and industry
of a composite experience of specialist skills in pro-
viding components, products and sub-systems for
missiles and aircraft . . . submarines, too.

And, of great importance to YOU ... are those
probing, ingenious minds at Condiesel and their abili-
ties, based upon experience, to bring your problem
quickly into sharp focus . . . design the answer deftly
. . . produce it honestly . . . deliver it on time.

CONDIESEL COMPETENCE
I1s your Competitive Answer

CONSOLIL

AIRCRAFT
EQUIPMENT
DIVISION.

Stamford, Connecticut

Condiesel has provided
more aircraft and missile
ground support in variety
and quantity than any other
manufacturer.Sophisticated

support equipment is this
division's specialization.

Produdcts Include:

Aircraft Support
« Electric

+« Hydraulic

* Pneumatic
Missile Support
Testing
Fueling
Handling
Launching

U.S.A.F. multi-purpose unit

POWER
EQUIPMENT
DIVISION

Stamford, Cohnecticut

Over 15,000 Condiesel
power generating units
serve every branch of the
armed forces. Manufactured

in every type and size, these _

units provide precise elec-
tric power wherever re-
quired. Typical: Dewline,
Matador, Regulus, IGY.

Progucts incliuge:

* Uninterrupted Power
Supply Units

Fire Fighting Vehicles
Diesel and Gasoline
Engine Generator Sets

« Pumps and Compres-
sSors

Switchgear

U.S.M.C. Power Supply

TEST
EQUIPMENT

DIVISION

Stamford, Connecticut

Test equipment for the
manufacture and support
of missiles and aircraft.
Condiesel designed and
built equipment is used by
Hamilton Standard, Allison,
Holly, T.W.A., Pan American
... and in support of Mata-
dor, Regulus, Lacrosse.

T = o el e I =
[-l':'_-|'| -_I |'|..|II||_I|1:

« High temperature, high
pressure hydraulic and
ﬂi.lel control test facili-
ties

« Hydraulic, pneumatic
test stands

+ Missile power packs

Hydraulic Stand

CONSOLIDATED
AVIONICS
CORPORATION

Westbury, L. I., N. Y.

At Con Avionics, advanced
electronic capabilities pro-
duce a broad range of elec-
tronic systems. Typical is
the automatic digital com-

puter check-out equipment
for the inertial guidance

computer of the "Titan™
ICBM.

Products Include;

« Data reduction sys-
tems

« Aircraft and missile
flight test instrumen-
tation

« Automatic test and
control systems

« Power supplies

Computer Test Drawer

LIMA
ELECTRIC
MOTOR CO.

Lima, Ohio

Over a quarter century of
building standard and spe-
cial rotating electrical ma-
chinery to NEMA, JIC and

UL standards. Backed by,

over 300 nation-wide sales
and service stations.

Products Include;

« Drip-proof, totally en-
closed, explosion-proof
motors, from 1 to 150
horsepower.

« Motor generator sets

» Lima selective speed
drives

« Integral gearhead mo-
tors

Motor Generator Set

CONSOLIDATED
CONTROLS
CORP.

Bethel, Connecticut
Inglewood, California

Development and manufac-
ture fuel control systems,
and components, tempera-
ture and pressure control
devices for missiles and air-
craft...Typical: B-58 Hustler
nose wheel steering system
...d-79 fuel control com-
ponents.

Froduets Include:

*» Pressure and thermal
switches

* Transducers . . . actu-
ators

» Temperature sensing
devices

* Nuclear control sys-
tems '

Pressure Switches

&1



effectwate the most complex systems

Ll T W e J_h i

train with B -8 @ _@ D (devices

The human foctor becomes proportionally more critical as the operation of modern
weapons and industrial control systems becomes more complex.

“Short term’” military personnel responsible for operating multi-million dollar
defense equipments, must be brought to the highest degree of training
in the shortest possible time., This “Man-Machine’ link is critical to our national

defense — and to be prepared we must be in a position to Effectively Activate™
the complex systems being designed and delivered.

These ERCO “"Human-engineered’’ training devices are designed to safely, quickly,
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economically, and efficiently bring about proficiency in cperators at all levels
of experience, With our outstanding contribution in the field of simulation
os bockground we ore meeting new troining requirements aos they arise ., , .
providing sound, realistic training devices to government and industry.

Write todoy for “"The Man-Machine Daota Link,” ERCO Plant Nucleor Products —
ERCO, division of ACF Indusiries Incorporated, Dept. MT, Riverdale, Md.

DEsIGNED ANDBUILTBY IE R d _4d

NUCLEAR PRODUCTS - ERco. Division of QT inDuUSTRIES. INC.. RIVERDALE. MARYLANC

g 2 AMERICAN CAR AND FOUNDAY
. - ADYVAKMCED PRODLUCTS
AV ION
e CARTER CARBURETOR
e T - SHIFPERS CAR LINE
RAPh g s, BT FTR R

monitored by television, movie cameras,
voice tape recorders and clectronie in-
strmments which record their responses
to situations mdicated on their mstro-
ment panels.

ILS tracking scores and other meas-
ures of performance show excellent
results. On the August mission, pre-
flight Link trainer scores for all five
men were above average. Post-flight
scores indicated B or C pertormance for
four men, but the Afth was scored be-
low average. In last five minutes of
Hight, the coplot—one of three who
had little sleep m the last day and
4 half—tracked 95% on the ghde path
under simulated GCA monitored land-
g comditions.

For one minute of each hour of
flight, clectroencephalogram and  gal-
vanic  skin  resistance rteadings  werc
taken on each man by means of simple,
]icrhhu.ight hamesses  which  were
plugged in at dutv stations. Also, cach
man kept a diarv, and to tell researchers
more he took psvchological tests cach
dayv into which he projected feclings he
might not reveal otherwise.

Data reduction and correlation 15 a
lengthy process. The Starhight 1 mis-
sion was not Aown untl a good per-
centage of the information from last
August's flight had been studied.

No technical reports on the Long-
shot flights have been released so far,
and researchers are cantious about ofh-
cial conclusions.

Although weightlessness, a true sense
of danger and other factors cannot be
simulated in these Aights, researchers
bere feel the Longshot flights are vield-
ing extremely valuable information on
the effect of confinement and time on
personal responses and group dyvnamics.

Curtiss-Wright Gets
AEC Reactor Permit

Washington—Atomic Lnergy Com-
mission has announced 1t proposes to
1ssue a license to Curtiss-Wright Corp,
for operation of a pool-type research
reactor at Quehanna, Pa. A construc-
tion permit was issued m May, 1957,

Reactor is to be used for exper-
mental  program  covenng  shielding
stuches, reactor component and instru-
ment development, investigation of
radiation damage, neutron physics and
isotope production.

Facihty, operating at a power level
of 1,000 kw. (heat), 15 housed in com-
panv's  Radioactive Nlaterials Labora-
tory on a 51,000-acre tract near Que-
hanna. License will be for 20 vi.

In another action, the AEC said it
also proposes to issue a permit to Gen-
eral Dynamics Corp., San Diego, Calif,,
for [.Ul'l":trltl.'..tlﬂ'i'! of a research reactor
at Torrey Pies Mesa, San Diego.
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JET SLEEK,
WING SMOOTH

I
OPENING MAY 8TH

the el of Tomorrow

This magnificent hotel boasts everything. The stylish
comforts of 320 restful, air conditioned rooms.

Unigque continental atmosphere, colorful decor...in

the spacious lobby, with ils graceful fountain.. . the
intimate, cheerful cocktail lounge. The dramalic setting
of the dining room. All skillfully executed in the
inimitable Dorothy Draper manner. Guest room decor by
Chandler Cudlipp Associates.

A multi-lingual staffe Superb international cuisinee
Complete meeting and banqguet facilities Plus a host
of silent services at work around the clock: airport
transportation s up-to-date flight information «

Teletype and Telex service.

Set on ten beautifully landscaped acres, at the
intersection of Van Wyck Expressway and Belt Parkway,
the hotel is less than five minufes from the aerfal gateway
fo the world, New York International Airport.
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NEW YORK INTERNATIONAL AIRPORT

[{.H'ﬂ"l'r Jamaica 30, L.1., N.Y.
Telephone: FAculty 2-8000,
’ Teletype: NY 41761
Cables: Airporotel New York

OR SEE YOUR TRAVEL AGENT
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MISSILE ENGINEERING

CLOSED-CIRCUIT tclevision screens (left) show varions angles of launch pad. At center, technician monitors a bank of pen-trace record-
ers. Periscope monitor (right) checks sections of missile and associated systems.

LIGHTS on control panel (left) indicate status of a missile svstem.
K. W, Jeremiah, Chicf Test Conductor, shows relief (right) at liftoff.

Tenseness shows (center) as missile engines start. Man in foreground,

Missile Countdown is Complex Procedure

By Richard L. Sweeney

San Diego—Mlissile countdown, often
the cause of pronounced cmotional re-
actions during fnal minutes  before
launching, is a comprehensive sequen-
tial checkout encompassing as much of
the missile as possible prior to fHight.
Procedure has its roots 1 the very de-
sign concepts of weapon svstems such
as the Atlas ICBMI.

Primary goal of countdown 15 assur-
ance, before expensive and complex mis-
sile is committed to flight, that all parts
will work, that all desired data will be
obtained and that as both a develop-
ment test vehicle and weapon svstem
the mission will be accomphshed.

Consideration of countdown  gocs
back almost to prehminary  design,
since design provisions must be o de
for accomplishing the countdown
checkouts of the missile and its mvriad

b4

parts before it is “loaded—i.c., before
explosives are mstalled, propellants are
placed aboard—and  before it s
launched.

In the case of many nnssiles, mstru-
mentation to gun desired test and de-
velopment data 15 an mtegral part of
carlv: configurations of the missile, sincc
these data must be gathered before op-
crational design 15 made final and be-
fore all svstems are performing  at
Gptimum.

Ensure Compatibility

Countdown also is considered m de-
sign of ground  serviee equipment, to
further the complete ground checkout
philosophy and to ensure compatibility
of all elements i the design.

Countdown has a dechned length of
time  for accomplishment of  detail
lunctions, while other procedures are
used to prepare the missile and site for

the flight. These preceding activities
are countdown preparation, as  com-
pared with countdown itself.

On the dav before an actual fAnng,
frequently  designated X Minus One
Dav, |1u_]‘-.mtt is begun of support
cquipment and facilities used to carry
ont operations.  Items checked include
such things as matenals and supphes
on hand, from film to liquid oxvgen to
Fand towels,

Simultancously, requisitions are macle
for delivery to hring sites of necessary
supphies which, by their nature, are last
minute items such as propellants, hiquid
oxvgen and helinm. Details concermimy
final delivery times are settled. LH'-,llTlllr
that all required deliveries will be made
at a speafic time and will not delay
the event.

Hardware goes through as complete

a checkout as ]J{}':i!-ii]'l]t', with actuation

of certain facilitvy components such as
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valves in the water system for exhaust
deflector cooling, diesel electrical gen-
crators and air compressors. This pro-
cedure complements periodic mainte-
nance and ascertains that periodic

Cape Canaveral Atlas Countdown— Step by Step

Cape Canaveral—-Here are final stages of a typical Atlas
developmental test flight countdown:
® At T-minus-35 min. the Atlas launch complex is cleared of
all personnel except occupants of the massive domed block-
house, 750 ft. from the pad. Pumping of liquid oxygen and
other final preparations are conducted remotely by engineers
and techmicians working at consoles within the shelter.
® At T-minns-10 min. the blockhouse counter begins calling
off the passage of each minute. At 5 min. before launch all
intercom sets are switched to the test conductor’s main circuit.
If all continues to go well, the countdown enters the final
three minutes.
® At T-minus-3 min. test conductor announces, “T-minus-3
minutes and counting.” Transfer of missile’s a.c. power circuits
from ground sources to missile sources is completed, checked,
verified. Weight of missile is recorded by instruments in block-
house. Helium supply pressure is checked. Level of liguid
oxvgen in missile tank is checked and the flight pressurization
sequence is started. Sequence involves 12 tasks, ending with
checks of pressure in liquid oxygen and fuel tanks, and actu-
ating “pressurization complete’ switch,
® At T-minns-2 min. 30 sec., the liquid nitrogen dump switch
is opened and the liquid nitrogen drained from the missile.
Draining process is monitored by blockhouse observer through
PUriscope.
® At T-minus-2 min., blower system bringing air from outside
imto blockhouse is turned off as safety measure, blockhouse
15 sealed. This action reported to launch pad safety ofhcer.
Safety command system (missile destruction) switched to
internal power, arming device for system checked. Emergency
dump valve opened to permit quick dumping of liquid oxvgen
from missile in event of an emergency.
® At T-minus-1 min. 30 sec., securing of liquid oxvgen tank-
ing started. Level is checked and brought to correct flight level.
® At T-minus-1 min, 25 sec., missile d.c. circuits are switched
to internal power sources from external sources. Instrumenta-
tion gyro “uncaged” as frst step in switching telemetering
systems to launch condition. Telemetering systems ready when
launch-test switch tumed to launch.
® At T-minus-1 sec. 20 sec., test conductor makes these checks.
Panel operators respond. “Command on internal (power)—

Roger.”  “Telemetry in launch condition—Roger.” “Missile
on internal d.c.—Roger.” “Pressurization complete—Roger.”

® At T-minus-60 sec., test conductor announces “T" minus 60
seconds and counting.” Range safety command devices (engine
cutoff and missile destruct explosives) armed.

® At T-minus-50 sec., pad safety ofhcer reports the range is
readv for hring.

® At T-minus-45 sec., test conductor makes these checks, panel
operators respond.  “Range safety armed light on—Roger.”
“Range readv—Roger.” “Water system readv—Roger.” “Prep-
aration complete light—Green.”  “Liquid oxygen tanking
secured—Roger.”

® At T-minus-35 sec., engine fire extinguishing svstem checked,
found readv. As the countdown proceeds, the conductor
glances periodically at a dozen indicator lights on the prestart
panel. Ome of these glows green at completion of each key
function. Until all of the lights are burning, an interlock
circuit makes it impossible to start the rocket engines.

® At T-minus-27 sec., test conductor announces T minus 27
seconds and counting.” Test conductor pushes vernier engine
start button. This is the last manual operation. From this
point through release, all operations are automatic, but will
be stopped by control system if failure occurs, also can be
stopped manually by test conductor if he sees malfunction or
is imformed of one. Documentary cameras start.

® At T-minus-20 sec., ground fuel start tank is pressurized.

® At T-minus-15 sec., oscillographs that record information
from missile in flight are turned on.

® At T-minus-5 sec., vernier engines start.

® At T-minus-3 sec., flame deflector water valve switch goes
to full open. This increases water flow into flame bucket to
35,000 gpm.

® At T-minus-0, main engines start. Test personnel watch re-
corders closely, launch still can be stopped if malfunction
is detected.

® At T-plus-10 sec., automatic launcher release occurs. A peri-
scope observer reports the missile is beginning to lift off the
pad. All eves are on the television screens that show the pad.
The missile rises slowly at first, the TV cameras pan upward
to foilow it. The test conductor breaks the silence first, “She's
going,” he exclaims, “going . . . going . . . going.”

pecople involved begin to settle down,

be installed on the missile. A checkout eration can begin with assurance that
i€ accomplished of such things as power  Hight will follow.
lines and gas transmission lines. At this stage, the goal 1s to accom-
Now the time approaches when the plish all checklist items to the best

possible standards, rather than at high

maintenance has been accomplished.

Simultaneously, such things as
switches are positioned properly on the
many checkout panels, and possibly a
few parts of the missile itself are actu-
ated. Perhaps the missile’s batteries
would be installed at this point.

Pre-countdown, with starts before the
countdown itself, follows the “dav
before” checkout. It covers a specific
list of things to do and a definite se-
quence. Although not a minute-by-
minute timed affair, it is scheduled to
be completed within a certain block of
time.

At pre-countdown, all scheduled de-
liveries are made and double checked at
the site tor accuracy of quantitv and
quality, even though they may not yet
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The hdgeting in $eats, the trips to the
coffee pot or cigarette machine and con-
cern with extraneous affairs begin to
come to a halt. Preliminary nervous-
ness wears off and people settle down
to the serious business at hand.

Stations Manned

FFinal checkouts are made to see that
all supplies and materials are delivered,
that all people are at their stations
and that communications are in work-
ing order. In this effort, problems fre-
quently are found which block start of
the main countdown itself.

As the timed countdown starts, an
cffort agamn is made to check and op-
erate all possible parts of the missile to
ensure that the hazardous fueling op-

speed. Countdown here is tailored to
development rather than operational
conditions, although operational tvpe
countdown is used wherever possible.
In anv case where a choice is necessary,
operational countdown is sacrificed to
developmental countdown in order to
obtain required data.

Developmental — timed  countdown
will varv in time span, the shortest run-
ning about 4 hr., the longest according
to mission requirements, Timing usu-
ally will start at Cap{* Cmme:% any-
where from 3 a.m. to 7 a.m., depending
on the tvpe test to be run.

.‘imung tl'.r: factors which can 1n-
fluence start of a countdown are:

® Requirement that particular  sun

angle exist at missile launch, or at par-
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TORK-SEL

...A LEAK-PROOF ROTARY ACTUATOR EMPLOYING

CONTINUOUS O-RING SEALING

For many vears, the manufacturers of rotary actuators have
recognized the need fora high efficiency actuator with no in-
ternal leakage. Because of the characteristics of the rotary
actuator, continuous sealing has been found nearly impossible
to achieve,

Now, at Turbocraft, a method of continuous O-ring seal-
ing has been devised and has been tested with unprecedented
results. TORK-SEL, a rotary actuator offering low static and
dynamiec friction, has a proven efficiency rating of approxi-
mately 96%, along with considerable reduction of backlash.

By eliminating the leakage long inherent in rotary actua-
tors, the manufacturers of TORK-SEL c¢an now offer in-
dustry a truly practical space and power-saving method of
hydraulic actuation.

TORK-SEL DIVISION

/) /2‘6%5% L0 rii 7o ies.

= e
......
L

MODEL 500

AVAILABILITY

Turbocraft will design TORK-SEL to customer specifi-

catians, and can offer an almost unlimited variely of

torque ratings from 100 in-lbs to over 500,000 in-1bs,

utilizing pressure from 100 psi to over 4000 psi,

For reduction of overall envelope dimensions,

power requirements and weight, ask a Turbocraft
engineer about TORK-SEL MNOW, or write today to

Turbocraft, 492 East Union Streat, Pasadena, Calil,

7#!"5’@7’_ 492 EAST UNION STREET, PASADENA, CALIFORNIA RYan 1-5253

TORK-SFEL 1S APPLICABLE TO ELEVATORS » RUDDERS » ELEVONS *» FLAPS » STEERING »
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" Soviets Claim Rer:nr Launch

Russians claimed a record height of 294 mi. (473 km.) after launching of single-stage rocket
shown at left last Feb. 21. Rocket was launched from European section of USSR and car-
ricd geophysical scientific instruments, radio-telemetrical devices and food. Engineers said

3.344 1b. rocket followed pre-planned fight.

Research equipment was carmied in nose.

Rocket at right reached 132 mi, (212 km.) and carried equipments on left side.

ticular spot in missile’s trajectorv.

® Weather conditions over full range
which affect photographv, optical
tracking,.

e Weather cffects on communications,
clectromagnetic  tracking  equipment
and systems.

Final phases of countdown start after -

the missile is “loaded,” when propel-
lants and explosives (used to destrov
missile in case of malfunction or to
mark impact), are placed aboard, and
the missile becomes “hot™ or hazard-
aus.

At this point, access to the missile is
removed; that is, the gantries are rolled
back, ladders and other access equip-
ment 15 taken awav and all operations
become remote. Emergency provisions
must be made for “ballpeen™ adjust-
ments, since missile stands in hazardous
condition,

Although fuel is sometimes loaded
with gantry still in place, liquid oxvgen
15 never placed aboard the missile until
the area 15 completelv cleared. Safety
15 a top consideration at all points in
missile operations, and Convair has
never had a major accident in its op-
crations, back to the davs of the re-
search vehicle MX-774.
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While there 15 a set of time van-
ables in loading the missile, when
liquid oxvgen is placed aboard, the mis-
stle 15 within 1 hr. of launch. After
access to the missile is removed, all op-
erations still can be performed remotely
from the blockhouse, such as pmpdldnt
loading and tank topping, pressuriza-
tiom :mcl depressurization, and defuel-

mng.
Tension Mounts

[t 15 here, after the missile 15 loaded.
that the tension mounts.

Svstems arce turned on now, and left
on. Confirmation is obtained from
range monitors as to their observations
of certain conditions aboard the mis-
sile, such as instruomentation working,
which range monitors are able to check
bv madio link. Contractor's Test Con-
cuctor (T'C), the boss for the contractor
crew and blockhouse operations, cannot
continue with his countdown until au-
thorization has been obtained and
range clearance acknowledged from the
proper range personnel.

Monitors can stop a countdown if
their indicators do not show a certain
piece of essential instrumentation in
proper working order; since this is de-
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CAN
WORK IT

HOUSINGS
COMPONENTS
SUB-
ASSEMBLIES

Kaman craftsmen are experienced in all
phases of aircraft techniques from the small
sub-assembly to the complete air-frame. They
are eminently qualified o maoke assemblies
controlled to rigid specifications from the
drawing to the finished product, complete with
installations. Much of their experience has
been with the aircraft metals and the so called
"hot” metals. Currently they are producing
housings for airborne electronics as a part of
several missiles and rockets programs,

Hove you considered Kaman? Write for equip-
ment list and illustrated facilities brochure 1o
J. W. Marshall, Manager.

SUBCONTRACT DIVISION
THE KAMAN AIRCRAFT CORPORATION
BLOOMFIELD & CONNECTICUT
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velopmental flight test, the goal is data.

Overall firing chief 15 the Supenn-
tendent of Range Operations (SRO).
He momtors the range, while the TC
monitors the missile itself. These two

Range Saftety Officer in the Control

= Expﬂnding programs in aircraft, missiles, and MErge their :’lﬂh"iulhr and efforts to en-
research have created new job opportunities at North _ sure successful data gathering during
American-Columbus — prime contractor to the mili- - the flight.

tary on such top-level projects as the T2J jet trainer Firina T

and A3J attack weapon system. Structural and RS Tewid

mechanical designers and engineers .are needed for T'wo additional kev personnel in a
: these fields: firing are the Pad Safety Officer in the
AIRCRAFT STRUCTURES: Apply your imagina- blockhouse, who observes progress of
tion to the design and development of wing, fuselage, x the missile toward the launch, and the

AIRCRAFT MECHANISMS: Assume responsibil-
ity for landing gears, ground handling equipment,
ejection seats and crew escape devices, from drawing
board through development stages,

STRESS ANALYSIS AND LOADS: Work on the
analysis of stress properties of structures, employing
both empirical and theoretical techniques; perform
structural research on components under elevated

L e R e e

temperatures.

Qualified applicants are invited to write to:

Engineering Personnel

North American Aviation, Ine.

4300 East Fifth Avenue

Columbus, Ohio

THE COLUMBUS DIVISION OF

NORTH AMERICAN AVIATION, INC.

THREE-AXIS
FLHICEM SIMULATOR

Providing a flight table which
can be continuously oriented in
space with respect to three mut-
vally-perpendicular reference
axes, the CT| Dynamic Flight

Simulator con be programmed
directly from the output of a

computer. Operating smoothly
with no georing, the instrument
accepts independent voltage
signals in each of the 3 axes and
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converts these vector analogs
into o position corresponding to
the defined space vector.

By thus reproducing the condi-
tions of an actual high-perfor-
mance aircroft or missile in Aight,
the unit expands the capabilities
of any laboratory.

Write for brochure

.
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Center with the SRO, who presses the
destruct button if missile wanders off
COUTSE.

During this part of the timed count-
down, either the SRO or TC can ad-
just (stop and restart) the countdown
as problems arise, working with each
cther. Final clearance to flv the bird is
given by the SRO, and must be given
before automatic sequence starts.

Automatic scquence period  varies
from 60 to 30 sec. prior to zero time,
performs  the last-minute operations
automatically, but with manual over-
ride from blockhouse control center
in case of malfunction.

Zero time is a highly variable point.
[ts vanations can include:
® Time ignition of rocket engines take
place.

e Time propulsion svstem goes into
main stage, or full propellant flow and
thrust buildup to maximum.

e Time of actual launch itself.

Primarily, zero hme is a reference
point rather than a signal for any par-
ticular element in a missile launch to
occur. Elements which come into play
at launch are the radio frequency hnks,
command, telemetry equipment, the
destruct circuits, Developed by Con-
vair, the Azuza svstem now serves for
range tracking, but it has capabihities
for becoming a guidance system.

As automatic sequencing of missile
cvents starts, range instrumentation 1s
at its tie-in point and 1t also enters
auto sequencing stage; that 1s, certam
clements arc automatically activated,
ranging from launch cameras to ad-
jacent radar sets to downrange radar
sets. This can be recveled in case of a
malfunction or adjustment of the
countdown which causes the automatic
sequence to cease on order of the
manual override control equipment.

Vanguard Designers
Detail Second Stage

Azuza, Calif.—Sccond stage Vanguard

CALIFORNIA TECHNICAL INDUSTRIES

DIVISION OF TEXTROM IMC,

BELMONT 6, CALIFORNIA

rocket engine is fabricated from 5280
weldable aluminum alloy tubing, utilizes
a square cross section steel wire ex-
ternal wrapping to absorb loads, Acro-
jet-General Corp., fabricators and de-
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SPECTOGRAPH cnolyzes materials bath

guantitativaly and gualitotively ta an accu-
racy of one part in one-million! The spec-
trum of a blinding arc of the materiol is
recorded photographically for analysis.

KODAK CONTOUR PROJECTOR
magnifies the profile of the insvlator blonk
ten times to be sure it coincides perfectly with
the king-size master templote in every detail.

ELECTRON MICROSCOPE photogrophs shapes
and sizes of crystols in insuletor materials and how these
materials bond together. Fictures ore studied by cora-
fully trained lechnicians fo insure lhat all insulators meet
the most rigid specifications.

KILN CONTROL PANEL cccurotely measures both

ime and temperafures for the all-importont insulator

blank firing ond glozing processes from four stations in
the automated high-lemperature kiln.

RUBBER MOLDS automatically form insuletor blanks

with precise accurocy through modern comprassion
methods. After molding, the blanks are precision ground
tg insure uniformity in length ond confour. This method
is typical of AC's uncompromising accuracy.

FINISH GLALZE is applied to the insulatar barrel and
sealing surface prior to final firing. Glozing provides
supar-smooth surface which minimizes barrel contami-
nation throughout its lifetime,

LIGHT BEAM TEST illuminates the entire fired insulator blanks fram the interior to

disclose aven the slightest imperfection. AHer this check, insulolors are ossembled into
plugs for engine dynamometer fest,

INSULATOR ASSEMBLY —here the center electrode wire is motched to the body

and the ceromic-metol sealing powder loaded for firing in the electric glass-szal furnoce,
The leakproof ceramic-metal secl is axclusive with AC,

FACILITIES

gurpassed EnijhG!'E 1or
;ﬂ;ﬂm Aircrafe Spark PIUg

X-RAY PLATE INSPECTION of avery insulator gssembly insures 'IEIEI% parfectian.
Before it can pass its physical, every AC aircraft spark plug insulator assembly is sub-
jected 1o the final X-roy test. Plates are made of groupings and technicians scan them to
detect any rejects, All plates are read in special, darkened booth.

DIAMOND GRINDING of insulator shoulder is confinad fo .

tremely close loleronces. This final precision operation insures perfect
malching of insulatar and the spark plug shell.

INSULATOR ASSEMBLY INSPECTION includes high-valtags

eleciric currenl, Zyglo dye, black light, visual plus X-ray for each
spark plug of the entire production.

MACHINING AND PLATING are done by the mos! modern meth.

ods, many of them conceived and perfected by AC. This scens is only o

portion of the vast facilities devoted exclusively to the production of AC
Aircroft Spark Plugs.



FINAL ASSEMBLY where the insulator assembly is
maled to the shell. Starfing with a resistance check of the
insulater, the finished aircraft spark plug begins to toke
shope. After the shell components are in place, they are
crimped, walded and brozed to form a leakproof unil. This
unit must then poss a 1,000 p.s.i. oir test,

Pk

1
1 B

here at

MEN, MATERIALS,
MACHINES combine

to build aircraft spark
plugs that spark modern flight!

FINAL INSPECTION cof the completad aircraft spark
plug includes visuol inspection, resistance test, high-vallage
bomb test and final X-ray. After checking the gap size for
extreme accuracy, the spark plug is doted for factory records,

AC’s spark plug facilities are designed
to serve the flight requirements of the
aviation industry and the public!

IT TAKES THE PERFECT COMBINATION of manpower,
materials and machines to produce a superior product. That rare com-
bination is inherent in every AC Aircraft Spark Plug . . . military—
airline—private plane,

At AC, experienced engineers, craftsmen, inspectors—devote them-
selves exclusively to the advancement of aviation through the manu-
facture of the finest spark plugs.

PACKAGING AND LABELING s the final step to
sending the AC Aircraft Spork Flug into ochionl Above is
a specicl pockoging operation to insure the military of
receiving AC Aircraft Spark Plugs that are tactory-fresh,
action-packed !

Finest of alloyed steels, precious metals and durable ceramics are skill-
fully combined to assure relioble performance and a long life of
trouble-free operation.

AC machines for precision production, many of them engineered for
particular applications, are used solely for the fobrication of reliable
AC Aircraft Spark Plugs.

FLYING STARTS WITH

AC's line of jet ACnit-
ers spark the jets, tur-
bo-props, rockets and
missiles of today .
and the future!

AC's line of long ond
short-reach spark plugs
include a full line of
both massive electrode
and fine wire types,

AIRCRAFT SPARK PLUGS

AC SPARK PLUG %% THE ELECTRONICS DIVISION OF GENERAL MOTORS

PRINTELD IM U.S.&. 358

signers  of the propulsion  svstem,

disclosed last week,

Use of tube wields natural channel-

ization for r:.gulr.rmuh cooled cham-

ber while wire wrapping allows chamber

pressures as high as 500 to 1,000 ps,

although the Vanguard chamber pres-

sure 15 less than 500 psi

Hvpergolic propella nts, unsvmmetri
cal dimethvlhvdrazine for fuel and in-
hibited white fuming nitric acid for
vxidizer are pressure fed, with helum
as pressurizing agent, and are injected
at a mixture ratio of 1.5.

Although flame temperature 15 in
the range of 5,00017, the high conduc-
tivity ﬂf aluminum allov and flow rates
of the inhibited white fuming nitric
acid oxidizer, which 15 the cooling
Auid, combine to limit thrust cham-
ber wall temperature to 4501 at maxi-
mum,

Thrust chamber is gimballed, vields
7,700 b, thrust at altitude, has a burn-
ing time of 120 sec. Dry ﬁught of the
propulsion svstem is 380 1b. maximum.
Minimum "ipt'.l:lﬁ{:' impulse In a vacuum
is 271 1b./sec./lb. Minimum total 1m-
pulse to total uLig]lf ratio 18 238 sec.
IJrﬂIJu]';Iml svstem 15 designed to carry
second and third stages from 36 mi. to
300 mi. distance from earth surface.

Tubing for the chamber 15 of vary-
ing size due to varations in shape for
the nozzle, wall. Thickness 1s below
050,

Tubes are shaped to the thrust cham-
ber, nozzle throat and nozzle proper
Eﬂllﬁgllﬂflﬂﬂ in specially. made form-
ing dies, then welded together for the
assembly.

Nozzle expansion ratio 15 20-1, and
exhaust velocity for the engine at alt-
tude is from 8,500 to 9,000 fps.

—_— .I

VANGUARD must be vertical at time of launching. Diagram shows how engineers check
vehicle's position against hypothetical reference line formed by intersection of two optically

generated, right-angle planes.

Optical Tooling Devices Check
Missile for Correct Alignment

In launching of large mssiles, mis-
alignment can result in trajectory devi-
ations and excessive fucl consumption
which may cause an expensive piece of
hardware to miss its target.

Problem of alignment is basically the
same for all large missiles, whether they
carrv a warhead or a satellite, and it
makes little difference whether thev are
aligned to troe vertical or to some spe-
cithe angle less than 90 deg.

What actually creates a problem i
the high degree of precision required—
preciseness bevond that attainable with
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conventional mechanical or surveying
tools alone. To achieve desired accur-
acv, missile crews use optical align.
ment devices, some of which have been
developed specificallv for this work while
others were adapted from units already
in use on the production hine.

For the Vanguard, the error in align-
ment of the primary axis—the calculated
center line running through the ve-
hicle—must not exceed two minutes of

arc deviation from true vertical. To

plumb the vehicle within these limits,
optical tooling devices supplied by Keuf-

Rincroft

e

AND OVERHAUL

v QUALIFICATION TESTS
v" EVALUATION TESTS
v PERFORMANCE TESTS

v ENVIRONMENTAL TESTS
v AND OVERHAUL FACILITIES

AIRCRAFT

EQUIPMENT

TESTING
COMPANY, Inc.

1812 FLEET STREET
BALTIMORE 31, MD.

For estimate, coll Harry Kupiec
at ORleans 5-2222
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Grafting metal skin
on glass eyes

This Bausch & Lomb
technologist i1s vacuum-coating 4
lens 2Zmm thick with thin films of metallic
salts to increase control of light and color. If the lens
were enlarged to the height of Mt, Washington
(6,288"), the lens coating would be equivalent to a
four-inch transparent layer. This submicroscopic sur-
tacing method, developed by B&L, makes possible
miracles in selective reflectance and transmittance of
light of any specified wavelengths. Practical applica-
tions range from color TV to directional control of
guided missiles. How does this kind of advance tech-
nology fit in with your conrract plans?

WRITE FOR COMPLIMENTARY COPY OF
LIMITED EDITION, "OPTICAL COMPETENCE"
(on ofhcial Ieuerhead please, indicating
ticle). Bausch & anh Optical Co., 86929
St. Paul Street, Rochester 2, New York,

BAUSCH & LOMB

a
SINLE 185 ]
i ',

w
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tel & Lisser Co. are used as follows:
Two transits equipped with opticil
nucrometers capable of measuring 0,001
. are set on two lines X and Y (estab
lished by conventional surveving pro
cedures)  which CONVETEE at a neht
angle. F'rom each '-tlTI:[H’I the line of
sight of the transit is able to describ
an ophcal plane which s vertical. (Eacl
transit 15 carcfully leveled on its own
special platform to make sure that the

optical planes arc truly vertical.) The

intersection of these twao plancs forms

hypothetical vertical line at the center

of the rocket.

'wo sights (lines A and B on dia-
oram) ar¢ made from each station
against cross-hair target placed on the
u'llhltlt. of the vehicle, t{J]J and bottom,
with reference to the caleulated center
line. The placement of the target takes
place while the Vanguard 1s still in the
Martin Co. plant in Baltimore, Md.

When the upper target reading. as
1I1L isurcd by the micrometer., conforms
to the lower target reading within spe
cifhied tolerance; te., uhL[a the displace:
ment of each target is the same from Hu
Hiﬂlm]]t -:.rmh,-ﬂ '|':I]II11. the vehiele s
vertical within one plane. When the
target readings from the second transit
similarly conform, the vehiele 1s vertical
m a second plane. And since the two
planes are at right angles, the rocket is
then trulv vertical.  (Adjustments in
cither planc are made as needed with
leveling jacks which are under the
launching pad.)

Vanguard Alignment

In the case of Vanguard, there are
other problems presented by alignment
of the third stage. When third stage is
attached at the launch pad, its thrust
axis must be aligned to the primarv axis
within six minutes of arc. But the third
stage 15 too short to use the same tech-
niques as before; 1.e., external markers
would be spaced too close to dehne the
centerline accurately.

To solve this problem, Keuffel &
Esser developed an optical instrument
called an  auto-collimating  plumb
Lhnmr which is essentially a fixed focus
1::1:.&“11:@ held vertieally in a special
mount. Technique for using it is as
follows:

'ront-surface mirror 15 affixed to a
flat pad mounted on top of the third
stage engine so that the mirror surkace
15 square to the throst axis, the amount
of tilt of the mirror [:uﬂ{hi‘:{:lur._l]ug (¥
the deviation of the third-stage thrust
axis from the primary axis.

1o measure the amount and direction
of the tilt, the collimator is raised on
the gantry to a position above the third
stage. The cross-hairs of the mstrument
are aligned parallel to the previoush
surveved ground hines with the aid of
one of the base transits and two offsc
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Intercept research at Westinghouse ,,,,-f‘"

L L]

Official U.S. Navy phutngrap

Air-to-air intercept far at sea...

For today’s defense by fleet aircraft and tomorrow’s by space ship

L
or missile carrier, positive interception systems are being designed we3'|nghouse

and built at Westinghouse Air Arm.

With over 20 years experience in airborne electronies, including the
highly efficient Aero 13 and related systems, Westinghouse is devel-
oping advanced concepts and systems in:
Recqnnﬂiasance (Guidance & Interception DIVISION
Navigation Armament
Communications Flight Control
For ipl‘nrmﬂtiun on these advanced developments, call or write the .
Westinghouse Air Arm Division, P.O. Box 746, Baltimore 3, Md. You caN 8 SURE...iF TS Westmghouse

J-56G002



targets attached to the collimator. This
gives the collimator its geographical po-

sition. A level bubble vial attached di- i :
rectly to the barrel of the mstrument : e
REL ’A BL E gives it its vertical position. _ i i %
Light bulb is placed in the evepiece : EYHQH =

; y ! . P " '.- E | e Pl
so that it shines down the barrel through ACCURACY

the cross-hairs and onto the mirror at-

tached to the third stage. The beam, ot | &

course, is reflected. Direction of the -

reflected beam depends on tilt of the ‘ -
|

mirror. Idea is to bring the reflected ELIMINATE MULTI-SPEED SERVOS

!7'."19‘.'“ in hine !_arith the in»::itl::rnt beam by AND COMPLEX ELECTRONIC DEVICES
tilting the third stage with its attached

MITTor. 6%

The direction in which the third- .,_ZU" - e,
UAL stage motor must be tilted can be de- ‘q +20 S
termined by reference to the cross-hairs | R

: ; x | e
which already have been lined up geo- | \'ﬂ-l 0
granhicallv. When the reflected mmage _ﬁ e |
ﬂ F YO U R F' RO D UCTS of the cross-hairs 1s supennmposed (auto- lﬁ
collimated) on the actual cross-hairs, 2
the third stage thrust axis is properly 0
aligned with the primary axis and the Q
Vanguard is correctly aimed for launch- E,?
Navy Contracts O | Lo crooNDS OF ARG
Following is a list of unclassified con- i) i
ADEL s cquipped ohandle e b 85w g+
your environmental testing DEPARTMENT OF THE x.-:\".'. luun-:m NEW ULTRA-PRECISE SIZE 25 SYNCHROS
. e f A tics, Washingt 28, . O, . > 2 .
requirements to many specifica- © Wilding Pleture Products, Ine.. Chicago, Extremely precise data transmission is possible through the use
; 3 . production of twe (2) 35 mm sound mo- of Kearfott's Size 25 synchro resolvers. The inherent precision
tions, includin g MIL-E-5272. tgﬂﬂ Hl‘f'-‘l"T:I t"‘ﬁ"““‘ﬁ, ,“:“‘Em“"if:’;m’";}ﬁlff; of these units provides a three sigma accuracy of approximately
SNOatiEn h ! JL, In H £¥lTH il ¥ 3 _l'-.. VY . 2 3
h'm..n,l IH-L h[:\-]_}l':'iﬂﬁ ; gﬂm::laﬁwﬁh_u}:-ﬂ: \ ;n:m, : 'I:j}'lgm 35 ?tﬂfﬂ"dE 11}'113 t}'Pdifﬂl 3 unit string without the use of auxiliary
thereto, NOasi8-563-1({ PH-61-3002-38), 3H,- equipment. Kuggedly constructed of corrosion resistant mate-
? s b a b .
HEI’IEFI.I h}’ ALDEL s unmatched ' iép"p“_[,}nm.” Diviaton.  Bendie Aviic | nals, they possess the required reliability for all missile applica-
experience, engl nggring skill, tion Corp., Teterboro, N. J., 120 man months tions. Available as transmitters, differentials and control trans-
: of field engineering services In the mainte- formers with a maxi f E.Z. of 20 d
technical h;_[;:]{g round and nance, repair and operation of aireraft elec- INUIN €rror irom L.4. o sSeconds arc.
R trical and electronic equipment, NOpsas-
modern facilities. SBRELM A B-ART-A), $LIH,TEE, SIZE 11 SYNCHROS

Specinlties, Ine.. Svosset, XN, Y., angle of
attack systems, transmitters in a/w spéc
MIL-T-7783A, and indicators in a/w spec.
MIL-1-188aG{Aer), NOasbhT-b664-f (PD-42-
1300-57), $639.517.

Designers For Industry, Ine., Cleveland,
(dhio, study of the applieation of mechanical
fdata handling systems to the production
I;EE“‘ ri'_lillli.‘liﬂﬁli‘. NOashB-459-d(IP-31-4387-58,

[ A L6

AiResenrch Manufacturineg Co. of Arigona
Division, the Garrett Corp.,, Phoenix, con-
duct product engineering improvement pro- ‘
gram, NOashE-380-c(PD-42-1490-567), $135,.- |
710,

MNorthwestern University, Evanston, [11., -
conduct an asrodynamle Investigation of ENGINEERS
comparative agparation i suberitical Challenging opportunitics at Kearfott in adva 1

P R E c I S l 0 N Mach region, NOas58-452-d(AV-34-2460-58), S ELIER PRI ot Mesatott
£31,350, :

Convalr Divislon, General Dynamics

P Corp., 8an Diego, Calif.. 9% man months
leld engineering =ervices, NOassK8-2310- I ;

Size 11-2 phase 4 wire synchro resolvers for
data transmission combine the advantages of
small size with high accuracy. Corrosion re- :
sistant materials are used in the construction
of these units. Available as 60X transmitters,
differentials and control transformers with a
maximum error from electrical zero of 3 min-
utes arc. Standard 3 wire synchros are avail-
able from production with 5, 7 and 10 minute

Partial view of environmantal maximum error from E.Z.

testing facility

Write to Research
Department for free
copy of Brochure

QUALIFICATION

2 MA-42-3250-58), $126,368.
A DIVISION OF GENERAL METALS CORPORATION Fairchild FEngine and Airplane Corp., |
Alexandria, Va., study and evaluation of
BURBANK, CALIFORNIA in-flight guided missile environmental Jdpta,
MNOasoS=-080-c{AV-31-2437-58), 348,440,
DISTRICT OFFICES: MINEQLA » DAYTOMN » WICHITA » Audio Productions, Ine., New York, N. Y.
preparation and production of two 168mm
sound motion pleture training ilms with
master shooting seript in a/w Army-Navy
gpec, JAN-P-00 and amendmoent no. one
thereto, NOass8-527-f(PH-5-5076-58), %41.-
5d1. KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.

AiResearch Manufacturing Co. of Ari- Sales and Engineering Offices: 1378 Main Avenua, Clifton, New Tersey

PRECISION

TESTING

Cl

EMNERAL

i

AN INDD

{

; Trd
.-!ﬂ'.' B

CORPORATION |

-

DESIGNERS, DEVELOPERS, MANUFACTURERS AND TESTERS

ma Division, the Garrett Corp,, P Xy : c
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL, Earioie ADR ILKIHEIRIE to it Aot Midwest Office: 23 W. Calendar Ave., La Grange, Iilinois
TN T = n BT entra Ice: enton Ve, llag, T
MECHANICAL AND ELECTRICAL EQUIPMENT + o s o o « ;’j;lfjlf;}j;jz“;_rg; i::ﬂ?ﬁﬁrlm]Frr:ﬁ'.{ﬂf e | West Coast Office: 253 N. Vinedo Avenue, Pasadena. California

A62-c{PD-43-5509-57), $477.532.
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LOCKHEED CL-329 JetStar ground visibility runs 40 ft. ahead of nose.

Aviation Week Pilot Report

Tread is 10 £, 9 in.; wheel base is 20 ft. 9 in.

JetStar Appears to Meet USAF Needs

——
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By Robert 1. Stanheld

Marietta, Ga.—Performance and
characteristics at varied speed regimes
and altitudes indicate that Lockheed's
fast, all-weather JetStar CL-329 is tail-
ored to USATF's urgent need of a flexi-
ble jet replacement for its current crop

of obsolete World War 11 piston-vint-

age utility aireraft,

Jetdtar, currently powered by two
Bristol Orpheus 1/5 turbojets (AW
Sept, 30, IL]'-?T‘ p. 108), demonstrated
its adaptabilitv for training navigator-
bombardiers, towing targets. doing
high-speed reconnaissance, and operat-
ing as an electronic or advanced trainer.
In addition to its qualities as a high-
flving 10-passenger VIP jet transport,
it can haul some 4,000 Ib. of cargo.

IFlight evaluation by Aviation WeEk
pmnh.d up these kev features of HlL
600-mph. CL-329:

e Acceleration and climb. Airplane ac-
celerates from idle to maximum—throt-
tles to 10,000 rpm.—in about five sec.
Prototype we flew was oft the ground
in less than 3,000 ft. at about 120 kt.
Aceceleration to mitial cimb speed of
150 kt. was mpid. Passing over the
end of the 10,000 ft. runwav, our nor-

mal climb speed was 255 kb, We were

held to nuatial rate of chimb of 4,000
fpm. because of low clond deck. Maxi

mum, at sca level, 15 6,400 fpm,
e Slow flight and landing. CL-329 han-
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AERONAUTICAL ENGINEERING

STANDARD passenger carrier seats 10 with 40-in. spacing (left). Flight controls are dual (right); engine controls are centered.

dles smoothlv at all speeds. Pattern
speeds are on a par with many similar
reciprocating engine aircraft. We flew

downwind at 150 kt., base at 130 kt.,
inal at 115, l'mlch-:lnwn at 90. Landing
distance approximated 3,000 ft. Wind
was quartering at 10 kt.

¢ Jet power. Engine pods are mounted
high and aft on fuselage. Current tur-
bojets are prototvpe Curtiss-Wright
axial flow tvpe T]37s rated at 4,850
Ib. sea-level thrust at takeoff: 4,130 Ib.
thrust for maximum continuous opera-
tion. Drv weight of engine is 990 lb.
Ihmstﬁmlght ratio 15 4.9 to 1. Com-
pression ratio is 4.4 to 1. Air flow 1s
31.6 1b. per sec. Prototype JetStar has
been flown am%le engine from 115 kt.

on takeoff; accelerated at 1,800 fpm. to
7.000 ft.; climbed :i-fl'lg]t:-:f.‘]lgil‘lﬂ from

15,000 to 25,000 ft. at 600 fpm.

e Speed and altitude. Over-weather ca-
pabilities of CL-329 are evident. We
reached 35,000 ft. in about 10 min.,
imcluding time spent searching for hole
in low-level cloud laver. At normal
power we trued out at about 553 mph.
Airplane has flown at altitude of 45,000
ft. at speeds in excess of 630 mph. Air
conditioned and pressurnized, JetStar
was comfortable and quiet. Cabin pres-
sure altitude of 5,000 ft. 15 maintmned
at 45,000 ft, altitude. Cabin pressure
cdifferential 1s 8.7 psi.

Fuel and Range

FFuel is carried in wing integral tanks,
plus sump tank of about 130 gal. in
111|:lﬂ.lrr.l end of wing tank. C,I];nluh of
each wing, including sump, i1s 820 gal.

for normal total of I,640 gal. or 11 EID[I
Ib. Fuel is kerosene type—]P-1.
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Range may be increased via 300 gal.
slipper tanks or 640 gal. glove tanks
on each wing. Normal range of the
JetStar is 1,500 naut. mi. With bwo
glove tanks this would be increased to
,,_ﬂ[]' naut. mi. Range is based on 70
kt. headwind plus 30 min. endurance at

Airplane will be offered in both twin
and four-engine configurations, embrac-
ing either the two Curtiss-\Wnight
TJ37Als (Bristol Orpheus built under
license), or four of the estimated 2,500
Ib.-thrust-each Fairchild J83s or Gen-
cral Electric J85s5 when thev become

sea level i lien of Mil, 501-A. available. Indications are that USAT
JetStar CL-329 Dimensions
N AE e TSUEENL oo oot ey i s P b S R BB A ey ...523 |
BRI TREIT o i h e T e T B R R O R R R A 5.5
TRIRE FEEO oo s S S e N R S A R N w e 0.311
FIEIRIERE, s S S S SR T e T 0.12/0.09
I i S e AR S R s W R e e S T el 30 deg.
CITRIAR s T2 5o et ar Al g = e e et o Sreiholl ik s - AT B At e 338" |
Sy O o U 58'10"
RRBEBTIR o o v e S R D B R R e S B R AR 206"
EROTRESL AR T R ) oo s o i T P e R B R 149
FIOTEnTl L ST -t e e R S s i
EEAIAES oo i mon i i o e R B S o R B S e e % 2.04
Yertital Sl amts bane B ) s e R R S R R SR R 110
Total wetted -aven- [ B} v aniniism ol s 2,683
Tptel wethed aeds T L o o e S R T R 100%%
Fuselpge dimober OBEEMIE. o croooncrminiousenndnesdnsnsssbesns pansnsiss 85"
Head room, atsle to celling. . .o oo cviovnrismesramsvmmransssssmmesensssys 74"
KGRI AR . o v oo St i o i oo G o A LB A B E e 68"
GBI TERRIEEY 5. v oot s st s s B B R B0 B B R W 257"
SOl SRRV g e e e R A N B A A S R 40"
ErenyPasseniers o ouivas ule sl R ST iR Ve 2/10
N RN BERBNRAE o 5 s 5 5 A D A i W e A o B B 22
Max. hitter capacityfattendants. . ........ .. ccivniesrivncrrirrennasasaes 12/2
Max: capo (). conncns srmnmsssanvrssers o RS R S B B R 4,000
Notual -fuel, mtersal Wit (al) oo s mmns s i e e i 1,640
* Inbermrediphe: fuel (Eab): v s et TRt st ben ey iy eaian 2,240
¥ VR SO0 TBEEY i i i v e e S e R R B e g 2,920
* 300 gal. slipper tank per wing.
‘ t 640 gal. glove tank per wing.
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Panel light indicates when radar’s ring time exceeds predetermined standard.
Other checks can be obtained with frequency indicator and relative power meter.

New portable radar tester
makes fast “go, no-go” check

Tests all radars aboard aircraft, requires no training to operate

Here's the fastest means yet developed
for testing aircraft radar on the flight-
line or in the field, It's the new Sperry
Microline® Radar Performance Tester
and anyone can use it—no special train-
ing i1s required.

Weighing only 24 pounds (30 for C-
band), this tester is self-powered (stand-
ard batteries) and is easily carried about.
It prevents costly delays by providing a
quick, over-all check of all aircraft

B0

radars in only minutes.

This is the only performance tester
that checks the alignment between trans-
mitter and receiver positively and accu-
rately by flipping a single switch. Inter-
changeable plug-in echo box cavities
permit checking either C or X-band
radars. Transistorized circuits with built-
in testing feature contribute to light
weight and reliable performance.

If you'd like to know more about the

new Sperry Microline Radar Perform-
ance Tester, write our Microwave
Electronics Division.

MICROWAWVE ELECTRONICS DIVISION

SP Yfﬂﬂﬁfﬂﬂf COMPANY
Great Neck, New York

DIVISION OF SPERRY RAND CORPORATION

BACDHELYN * CLEVELAND + NEW ORLEAMS = LOS AMGELES
AN FRAMCISCO » SEATTLE. IN CANADA; SPERRY GYROSCOPE
COMPAMNY OF CAMNADA; LIMITIE, MONTREAL, QUEBELC.

SECOND JetStar prototype is about to touch down. Flaps are fullspan slotted type. Drag chute can be used if necessary.

prefers the four-jet configuration with
|85 turbojets.

Lockheed also holds reserve deliven
positions for about 58 commercial
firms, pending USAI® order.

Lockheed specs show top speed of
the four-engine configuration to be 613
mph. for normal mission; 595 mph. for
extended range. Optimum cruise speed
with four engines would be 510 mph.
for normal mission; 454 mph. for ex-
tended range. Stall speed, Emr comd-
tion, at max, landing weight of 26,000
Ib., 15 106 mph,

Engine Availability

Production T]37 engines, 150 hr.-
tvpe certified, will be available in :'hg]rii,
1959, Predicted overhaul period is fore-
cast to be 500 hr. by mid-1960. Two
JetStar  prototvpes have been fown
about 230 hr. with TJ37 prototvpes.
Aviation Week was told that proto-
tvpe engines have delivered more, never
less, than sea-level rated 4,550 1b.
thrust; that no JetStar flight was ever
delaved becanse of engine trouble,

Airplane we flew was number two
prototvpe, N329K, which previously
had been flown about 25 hr. Number
one prototvpe, N329], with total tume
of about 200 hr., had been flown about
20 hr. bv USAF during Phase Il test-
ing at Edwards AFB, Calif.

Long-nosed airplane—58 ft. 10 in.
long, with wing span of 53 ft. § in—
sits low and snug to ground. Height
over tal is 20 ft. 6 in. Wheel trcad
15 10 ft. 9 in,; wheel base 15 249 in.
Nose houses antenna and clectronic
cqupment. Because of nose size JetStar
cannot mount AN/APN-59 radar.
Lockheed will propose use of smaller
commercial equipment.

Hydraulic and air conditioning svs-
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CURTISS-WRIGHT '1']37 turbajet engine (above) has a 4.9 to 1 throst ratio. Drawing below

shows how two General Electric J85s would be installed on a four-engine JetStar,




ing Immediately?

tems, plus baggage space, are located
just forward of empennage; are acees
:'1!.]]]:_' tl]]’i]”gh "ﬁ]]‘l.."l.".l ]}T”LT.L' T_i”‘l:lil_ El'lhii't
length of 28 ft. affords Hexibility  of
mterior arrangement.

Walk-around I1'I?1'|]L'L'['jl[ﬂ'l shows clean-
ness of design. Wings are swept back
34 deg, from fuselage. Engines, aft of
wing, can be easily serviced and main-
tained. Access to single-spool  seven-
stage axial-flow compressors 15 provided
bv split housing. Eather half 15 quickly
removable for mmspection of upper or
lower portions of compressor.

We entered aircraft through cabin
door located aft of pilot’s compartment
and forward of cabin, on left side.
Door swings mward and aft to open.
Control handles are inside and outside,
and door 15 secured by four bavonct-tvpe
locks. Outside handle hts fiush in door
when locked. To lock and unlock, han-
dles are rotated 90 deg.

Cabin is luxury tvpe and roomv.
With 6 ft. 2 in. head clearance we
chdn’t have to duck, Airplane was stand-
ard  10-passenger carrier configuration,
Cabin baggage compartment, 27 by 38
m., faces door. More baggage space is

cated on  control  pedestal  between
|Jj|:rtH.

(verhead panel, directly above, in-
cludes cabin heat and pressure istru-
ments and selectors, starting switches,
cabin loudspeaker and light switches.
Panel lights, oxvgen regulator and radio
controls for cach pilot are mounted
adjacent to seats.

Fach engine contains  air-driven
starter within air intake duct bullet.
Air furmished at pressure of 200 psi.
operates single-stage turbine which in
turn rotates engine through svstem of
planctarv gears, clutch and engaging
mechanism.

Starting procedures for JetStar are

relatively simple. Number three  hy-
draulic pump on.  (Svstem  provides
pressure for operation of fuel boost
pump). Start sclector to left engine.
lgnition turned on. Start air sclector;
throttle to idle. Engine start switch on.
Same procedure 15 followed for nght
engine.

Left engine fired up quickly and rpm.
was advanced to 5,000 to supply suth-
cient bleed air for operation of left air
turbine motor. With left ATM on,
generator was cut in and  battery
switched on. (Two air turbine motors
are contained m baggage compartment,
entered via speed brake for operation of
two hydraulic pumps and two d.c. gen-
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provided aft of cabin in space entered
via belly speed-brake door. Emergency R, st

cxit is located adjacent to right-hand R T s
mumber three passenger scat, which S

opens over leading cdge of right wing SRR s

1o the rear 15 wardrobe of 28 by 39
n.; gallev of 29 by 39 in., and lavatory,
42 1:;- 79 1n.

Comfortable Cockpit
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OVERWING REFUELING

No. 9162 high capacity nozzle features
easy opening, soft closing, minimum

lllll R R

A R mmw L]
L OO

i

shock, during refueling operations. Also
No. 8385 Non-Drip oil nozzle for deliver-
ing lube oil, Features sure shut-off, non-
drip valve in end of tube,

Cockpit 1s compact and comfortable.
One man alone can flv airplane without
any strain. Pilot’s seats adjust to height,
fore and aft movement and tilt of
backrest. Flight controls are dual; con-

Get “‘out-of-stock’ delivery

Call your USS Shelby
Seamless Distributor!

UNDERWING REFUELING

ventional wheel and  rudder  pedals. N':"'f‘uﬁf' 1‘:'31""& is easily connected to air-
knob adjustments f atter  are crait fueling adapters. Makes a positive,
S, e t]?]-:;’r Jattek. are leakproof connection. Basic mechanism
control columns, g 1 _m:.l1|1|m-n1l.-. are designed to deliver 600 g.p.m. at pressure
mounted on both pilot’s and copilot’s drop of 8 PSI through valve and adapter.
sices. Engine instruments are centered, Several different models available.

I'ngine  controls, autopilot, speed

brake switch. fuel dump-crossfeed-
transfer controls, VHF, ADV. are lo-

HYDRANT SYSTEMS

No. 13200 Emergency Shut-off valve can

ii; bl' HY WAIT FOR DELIVERY when vou acteristics make it easy to fabricate, Use

A - : o L s . be remotely controlled, Adapt . | Ne. 13200
£ -z 3 et . - y  rejects, ¢ pter poppe
can ;f*et all the top-quality Seamless Steel it and ::.LH. tool costs, reduce rejects, sav valve and smergency shut-off zalve wark ' Hydrant
Tubing vou need from vyour close-at- both time and money, and turn out a inﬁﬁpendently of each other, 0" Emergency
. Ak o : : s0 No. 4096 series standard hydrant
hand USS Shelby Seamless distributor® finer product. adapters; No. 4093 series hydrant coppling Valve

e Shelby Seamless is available in round, valves.

square, rectangular, and other special
shapes in any commercial size—from 14"
0D to 10%" OD and in wall thicknesses
from 035" to 2.000” . . . in a wide range of
steel grades and anneals.

— Contact your Shelby Seamless Distributor now! —

Phone him, write him, drop in and see
him—and you'll get prompt, courteous
and efficient service, the likes of which
yvou've never seen before,

e The consistent high quality of USS
Shelby Seamless Tubing, its dimensional
accuracy and superior machining char-

"l"i‘i'I'i'll-Iiiil-!ll-l-lIil--.-'|-|.'......-'-...'.-"..."‘l.‘..

BUCKEYE IRON & BRASS WORKS
DEPT. Aw., BOX 883, DAYTON 1, OHIO

Please send complete information on Bu ckeye aviation refueling ecuipment to:

L'8S and Shelby are registered trademarks Name ]
Title__
| |
National Tube [ oy
United States Steel <
DI“ISI““ [lf nl e a es ee SPEED brake is close to ground, cannot be City__ : _
used during taxiing, takeoff, or landing. State ==} ]
Columbta-Ceneva Steel Division, San Francizco, Pacific Coast Distribufars « United States Stesl Supply Division AVIATION WEEE, May 5' 1958 83

United States Steal Expart Company, New York
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Sola-Flex joints provide safe, easy
handling of liquid missile fuels

Ltiquip OXYGEN, used in Convair's Atlas
ICBM, requires the very best handling
know-how—and equipment, These rugged
Sola-Flex expansion joints are in use on
Convair's fuel test facility at San Diego,
California. Made from 321 stainless, the
6 in. double-end anchor-base unit handles
over 5 in. of axial movement in a LOX
test line,

Solar manufactures the most compre-
hensive line of bellows and expansion joints
in the world. They are made from a wide
variety of stainless and high alloys for
important nuclear, missile and industrial
applications —in sizes ranging from %2 in.

to 35 ft in diameter. They are built for
service from —320F to 1200FE And they
tame “hard-to-handle” pressures up to
3500 psi for special applications.

A new pamphlet describes Solar'’s com-
plete line of expansion joints. Write for it
to Dept. F-16, Solar Aircraft Company,
San Diego 12, California.

SOLAR

AIRCRAFT COMPANY

SaN DIEGD
DES MOINES

No other missile test
lab can do all the
things we can do

Take our 100-foot test tower. With it we can
simulate the pressure and aerodynamic loadings
that occur during the actual launching and flight
of a missile.

This 15 just one of the many specialized facil-
ities and tools that we have built up in the last
ten years. During this decade—because of our
complete responsibility for the development of
a major weapon system —we have also piled up
a wealth of experience in many related fields.

The upshot of this is that we can handle any
project from far-out basic rescarch to static and
dynamic testing of complete airframes.

For example, we can simulate aecrodynamic
heating and loading at the same time...on a
complete wing or a large section of fuselage.
We're old hands at applving heat gradients from
leading to trailing edge and spanwise. And we
are equipped to compute temperature differen-
tials, and to predict specific area temperatures.

We're completely qualified to work with any
kind of metals or nonmetals; materials and
processes; electrical, hydraulic and pneumatic
components and systems; structures; reliability;
environmental testing (including re-entrv) ; and
nstrumentation.

Now we'd like to solve vour problems. The
tougher the better,

Please write to E. R. Schenkel, Missile Divi-
ston Test Lab Manager, North American Avia-
tion, 12214 Lakewood Blvd., Downey, Calif.

MISSILE DEVELOPMENT DIVISION

A\ MNorth American Aviation, Inc,
(AN A
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The almost instantaneous return to normal of the new low-silhou-
ette Cat power unit under conditions of full-load application, and
load rejection (117.4 volts), is shown in the above graph.

Low-silhovette Cat power unit with close voltage regulation is
now being used in connection with ground support for jet starting
and firing. The 400-cycle phase is specifically adopted to missilry.

Gaterpillar power fires SNARK...first U. S. intercontinental missile

The U. S. Air Force Snxarxk SM-62, the hrst U. S.
intercontinental guided missile, is fired with power
from an electric set, developed by Caterpillar and

now being supplied to the military,

The full designation of this specialized power
unit is Caterpillar 60 KW 400-cvele 120-208 voltage
low-silhouette portable ground support unit with

precision voltage regulation.

T'he secret of this unit is the almost instantaneous
recovery to both applied and rejected loads.

Other advantages found in all Caterpillar En-
gines include: trouble-free operation over a wide
range of loads; dependability and longlife: economy
of operation; maintenance and operation by un-
skilled personnel : world-wide parts and service, and
the ability to operate on any fuel from JP-4 through

No. 2 furnace oil.

Creative engineering and quality of manufacture

have made Caterpillar the diesel leader for more
than 25 years. For detailed information on the Cal
60 KW 400-cycle portable power unit with close
vollage regulation. send in the coupon below.

Engine Division, Caterpillar Tractor Co., Peoria.

] l T = Ul . E. _",'L. Caterpillar and Cal are Begotered Trademarks of Caterpillar Tractor Co.

BY CATERPRPILLAR

T i m — — —— — — — — — e I S T S . s e e e I I (N e m—e— — — —

Dept. AWS5, Engine Division
Special Governmental Projects
CATERPILLAR TRACTOR CO., Peorio, lllincis, U. 5. A,
Please send me additional detailed information on Ground
Support Electric Sets,

Naome =

Base (or Firm) - S

Address . -

City —_— Zong __State

e

erators). Right engine was held to idle.

Self-contained starting system elimi-
nates need for APU, with saving of
weight.

Taxiing was smooth and all-around
windshield space made for good visibil-
ity, We moved at a fair chip with that
high rpm. on left engine. Air turbine
motors for hvdraulic and electrical sys-
tems will be removed on production
models, Svstem will be run off direct-
drive type pads on each engine.

Nose Wheel Steering

Nose wheel deflection for steering,
via wheel on pilot’s side, is 50 deg. in
cach direction. Brakes can be used
where necessary.

There were 12 of us aboard, includ-
ing Leo Sullivan, chief engineciing
test pilot of Lockheed's Manetta Di-
vision, and Bob Schumacher, specil
projects test pilot who has been with
the JetStar since its inception,

With full complement, plus some
6,000 1b, of fuel, airplane grossed out
at 24,233 Ib. Center of gravity was
25% MAC.

Wind at takeoff was from 50 deg. at
10 kt. Sea level pressure was 29.97 in.
Outside air temperature was G67F.

We took off to the east, no flaps,
with throttles to 10,000 rpm. Accelera-
tion—from idle to Ffull power—took
about 5 sec. Airplane maoved fast
down runway and at about 50 kt. rud-
der became effective. Nose was rased
at about 95 kt. and JetStar was air-
borne at 120 kt.—before we hit the
third marker on the 10,000 ft. runwav.

With 45% flaps, CL-319 can get
off at 10 kt. slower speed; use less run-
way, Full flap travel-100% —extends
flaps 50 deg.

Climb Speed

© Airplane climbed swiftly, initiallv at
180 kt. and 10,000 rpm. Maximum
specified speed until gear retracts 1s
200 kt. At 3,000 ft. we faired into best
climb speed of 235 kt. IAS, reducing
rpm. to 9,500, Speed and rpm. were
held constant on up to 35000 ft
(Max, continuous power is 9,500 rpm.
or 630C exhaust gas temperature).

Visibility was excellent during chimb.
However, we had to restrict rate of
ascent—holding to 4,000 fpm.—be-
cause of cloud deck at 5,500 ft. About
15 mi. east we found a hole and went
up.
P;'tt 9.000 ft. rate of climb was 4,500
tpm. Exhaust pas temperature was
610C; fuel Aow 2,820 Ib. per hr. Rela-
tive quietness of airplane was evident
during climb. Normal conversation was
possible between [pilnts and passengers.
Lockheed plans further soundproofing
for production model.

JetStar trimmed out neatly during
ascent, for hands-off flight. Elevator and
aileron control are augmented bv du-
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/ USAF's NORTHROP T-38

Supersonic Basic Trainer

FAST and
FUNCTIONAL

The crisp, clean lines of Northrop's
T-38 supersonic jet trainer reflect

a new concept in design...utilizing
light weight and simplicity to
achieve high performance...yet
keeping the price tag low and
minimizing maintenance costs.

Contributing to the T-38's
functionalism are Camloc fastening
devices... holding securely at
supersonic speeds...quick-
operating for ease of maintenance.

CAMLOC FASTENER CORPORATION

22 Spring Valley Road, Paramus, New Jersey

WEST COAST OFFICE: 5410 Wilshire Bivd., Los Angeles, Calif.
SOUTH WEST OFFICE: 2509 W. Berry St., Fort Worth, Texas

87




environmental

CANNON PLUGS @

1. The DPSM
World's first environmental magnesium connector

Sealed for high altitude and pressure applications., .. exceptionally light|

First completely environmental rack-panel connector
First rack-panel connector that can be vsed as cable connector

Four different sizes = Many insert arrangements + Polarized —4 alternate
positions » Floating mounts * Moisture proof

Avdilable with—Hermetic sealing * Co-axial contacts « Thermo-
couple contacts » Crimped contacts + Air lines

Can be back-mounted — permitting bench fabrication of harness
assembly.

Write today for catalog DPSM-1

!l :T-E
Designed for commercial jet airliners

Shorter—lighter

No moisture trap * Moisture proof + Easy to assem-
ble * Vibration proof

Series CT-E Connectors meet strict space and

weight requirements...are immediately avail-
able in all MS insert patterns. Meet MIL-C-5013.

Write today for catalog MS-E-3

The excellent performance of each of
these new plugs has been amply proved
in actual use. You can depend on them
for the optimum efficiency and reliabil-
ity characteristic of all plugs in the
complete Cannon line.

Please refer to Depi. 110

FAICANNONIPIUGS

CANNON ELECTRIC COMPANY
3208 Humboldt 5t,, Los Angeles 31, Calif.
Where Reliability for Your Product

is Our Constant Goal.

Factories in Loz Angeles; Salem, Mass.; Teronto;
London;: Melbourne; Paris; Tokyo. Representatives
and distributers in all principal cities. Pleaws ses
your Telephone Yellow Book.
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plex boosters. Pilot supplies only one-
cighth of total force required for aileron
:~|‘|Irn] onc-third of force required for
clevator control. Rudder pedal forces
are reduced by means of the servo ac
tion of trim tab.

Airplane clhimbed through 20,000 ft.
at 3,000 fpm.; from 30- to 35,000 at
1,200 fpm.

At altitude, 1::1]1:11g 88% power, Jet-
Star indicated 270 kt. Airplane was not
cijuipped with free air tr:nq:ru:r.'ll:urc: gage.
lstimating outside air temperature to
be about —40C, we hgured our TAS
to be 480 kt. or 555 mph.

Control at 35,000 ft. was good. We
hid no trouble (outside of our own
roughness) holding  altitude  during
turns at varving degrees of bank and
airspeed,  JetStar 15 trimmed  laterally
bv switch on center pedestal, which
clectrically actuates tab on left aileron,

Entire empennage rotates fore and
aft tor longitudinal trim. Vertical fin 1s
hinged at lower aft corner and 15 1o-
tated by d.c. motor-driven double screw
jack. T'otal travel is 9 deg. of stab-
thzer angle. Two switches located on
cach side of pedestal, for pilot and co-
pilot, control trim.

In event of runaway trim, disconnect
switch 1s positioned on each control
wheel so that either pilot may sever all
power connections to trim actuators.

During flight anplane  remained

Field Length Requirements
TAKE-OFF PERFORMANCE
AT SEA LEVEL-STANDARD DRy
| J - |
o |
e 7 H OO0 LBS GROSS E
e 12 000 LBS GROSS -
sinssanss 38,000 LBS. GROSS t E
| :
GROUND ROLL a
e )
[ (7" ] Py FEET
| | |
LANDING PERFORMANCE
AT SEA LEVEL~-STANDARD DAY- BRAKES AND FLAPS QNLY I
1||| rr il ! rn— 2|.|:|ﬁﬁ'LE"5 GROSS |
= e w 74 000 LBS GROSS
5 peennnin 26 000 LBS GROSS
B
| |
- |
E * EROUND HOLL h.,
i i - e —
| T {5 ] Faog e e o - ] ! FEET

quite comfortable. Cabin pressure al-
titude held to 8,000 ft. Passenger oxy-
gen system will automatically pressur-
ize should cabin altitude reach 14,500
ft. Should depressurization occur, small
compartment door adjacent to cach pas-
senger  seat  pops  open, revealing
plugged-in masks. System also can be
tniggered by pilot.

If cabin altitude exceeds 10,000 ft.
—which will happen at 45,000 ft. if

cngines run below approximately 8,600
rpm.—warning light will alert pilot.

Airplane is presently limited to 423
kt. IAS for extension of speed brake,
located under and aft on fuselage, just
forward of empennage. Brake will serve
as baggage compartment door on pro-
duction models; on prototype, as access
to air turbine motors, hydraulic and air
conditioning svstems.

Speed brake contains small hinged

ELECTRIC

75,000 BTU UNIT

=1 Jt
s - il

EKFLI‘.‘ISIHH - PROOF
PORTABLE

FLIGHT LINE
HEATER

® No Fire Hazard

@ Mo Static
Build-Up

Y e B
£

This unit has met the test of severe
Arctic cold. Pre-heats engines or
interiors with safe high-volume output.
Approved for operation in

Class 1, Group D atmospheres.

@ Portable ...
Easy to Move

® 75,000 BTU/ hr.

e
-

. . L, e at --40° F.
Write -H‘-. -
for Complete
Details COATES ELECTRIC MANUFACTURING CO.

MFG. CO. e ' 3419 11th Avenue S.W. - Seattle 4, Washington
‘“9F IT’S DONE ELECTRICALLY...IT'S RIGHT!"
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Preserver

Official U.S. Air Force Pholo

It tracks down an enemy at 300 miles

up; then, powered by two ramjet engines, it
hurtles by eleetronie instinct to its target at
up to 3 times the speed of sound. For this

Deseribed as the most potent of all ground-to-air
defense missiles, the Bomarc pilotless inter-
ceptor, designed by Boeing, stands poised for
the destruetion of any “enemy’ bomber within
a 200-300 mile range. Its booster rocket has the
power to hurl it more than 60,000 feet straight

guardian of our homes and way of life,
RCA has been privileged to supply important
advance components of the guidance system.

RADI/O CORPORATION of AMERICA

Tmk{s) & DEFENSE ELECTRONIC PRODUCTS
CAMDEN., NEW JERSEY

doors within its main structure to re-
duce buffet. IFull travel 1s about 60 deg.
We dropped brake at altitude and felt
immediate deceleration of aircraft, with
only shght pitching tendency.

With brake extended, and throttles
ta idle, descent can be made from

45,000 to 10,000 ft. in about four
minutes—at rate of 8,500 fpm.

We dropped down to 21,000 ft.
rate of 4,000 fpm. At that altitude ﬂ.u:
cut back power and stalled JetStar in
clean configuration. Entrv was made
with zero vaw, ball centered. Right
wing was slightly heavy due to excess
of fuel over left, necessitating aileron
control during entry.

Stall warming—continuous annunci-
ator signal through headsets and loud-
speaker—sounded about 120 kt. IAS.
Stall was preceded by steadv buffet be-
fore break. Airplane broke at 100 kt.
There was no sharp drop. With nor-
mal recoverv procedures, altitude loss
was about 200 ft. Airplane can be
“walked” out of stall.

Automatic wing leading edge slats,
cver outer span to wing tips, aid 1
providing reduced stall speed and im-
proved characteristics at slow speeds.

We stalled arplane a second time
with boost off. While increased pilot
force was used, excessive strength 15 not
required to Ay airplane. Stall results
WETC '[l]ﬂl_!l' H'IL1 alITRC,

Single Engine

With turbojets mounted on  rear
fuselage, single-engine  performance
presents no control pr{}hium Rapid
trim 15 not necessary., We cut the ngh
cngine and needed but two degrees of
wdder trim to maintain  directional
control; slight elevator trim as airspeed
dmppﬂd to 235 kt.

Turning awav from and into dead
cngine, flight characteristics were nor-
mal. Sp{‘r.'uﬁmtmm state that best single
engine speed, gear up, 15 165 Lkt gear
down, 137 kt,

Air starts are simple, and made with
throttle closed, emergency fuel shutoft
valve open, crossfeed on. Rpm. of
1,300-1,600 should be maintained at
airspeed of about 165 kt. Turning 1gni-
tion to air start, throttle was advanced,
light-off occurring before throttle
reached idle. After rpm. stabilized,
ignihion was turned off.

No engine fire extinguisher system is
mstalled in JetStar. Guarded switches
on main mstrament panel, which oper-
ate valves located in wing fillet, permit
cmergency fuel shutoff in event of en-
aine fire.

'wo-shot fire extinguishing syvstem,
consisting of two 65 Ib, CF JBR
bottles at 400 psi. are provided for
speed brake compartment. Switch s
on coptlot’s mstrument panel.

Automatic anti-icing is provided by
bleed air. JetStar plans boots on wing,
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NEW “RUGGEDIZED” BENDIX OXYGEN
CONVERTERS

meet M1L-E-5272, Procedure I, vibration requirements

The superior design and shock-resist-
ant features of Bendix* new liquid
oxygen converters was proved
recently in severe vibration tests con-
ducted at Pioneer-Central Division,
premier producer of airborne liquid
oxvgen systems. There advanced-
tvpe 10-liter units withstood Pro-
cedure 1 resonance and cycling
vibration tests at room temperature
as specified in MIL-E-5272, Section
4.7.1,

Moreover, these compact con-
verters weigh less than 75 per cent
of the weight allowed by Military
Specifications and require less space
than their 8-lhiter predecessors.

Other design features include: An
economy circuit that permits low
pressure pperation with maximum
use of available gas, with little or no

MIL-C-19803 [AER)

MIL-C-25777 [USAF)

waste; a capacitance gaging probe
that not only constantly senses the
liquid level inside the converter
regardless of pressure, but by being
removable ereatly facilitates replace-
ment and converter decontamination.
Bendix Liquid Oxvgen Converters
are available in a variety of con-
hgurations—including an inverted
mounting design. They are easily
adaptable to virtually anv type high-
performance aircraft. No matter
what your oxygen breathing require-
ments may be—either airborne or
otherwise—Bendix 15 prepared to
SCTVE  Vou. PIONEER-CENTRAL DIVI-
SION, BENDIX AVIATION CORPORATION,
DA'\’EHFURTT TOWA,
Wesl Coast Offlce: 117 Eost Providencio, Burbank, Calif.
Export Sales and Service: Bendix Infernational Division,

205 Eost 42nd 51, New York 17, N.Y.; Conadian Affiliate,
Aviation Electric Lid., 200 Louvrentien Blvd,, Montreal Que,

ETRADEMARH

MIL-C-25781 [USAF)

FIONEERING IS OUR BUSINESS

Proecision Producer of Aircraft Instrumaents, Breathing Oxygen Systems, Fuel Flawmeter Systems,
and Ultrasonic Cleaners.

Pioneer-Central Division enaﬂr}l/

DAVENPORT, IOWA

AVIATION CORPORATION
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COMPLETE LINE 125° C

V0 MOTOR TACH GENERATORS

to your precise specification

P»—- + Both Damping and Integrating types available with parameters to your requirement.
Pp—=- « (Complete size range: 8, 10, 11, 15, 18. Can be desig
P« _54°C to -+-125°C ambient temperature range.
\B) P o Designed to MIL-E-5272.
Pp—- + Assembled under closely controlled environmental conditions.

ned with gear train.

! Burton Browne Advertizing

400 CPS SERVO MOTOR — TACHOMETER GENERATORS

MOTOR GENERATOR

Oster Type Sime Length Wi, Ralor Rated Vallage Mo lsad Watls Stall Excil, Dulpul Lin. %% Nall Phase
Inches 1} 8 Inertia speed per phase | Torgue Vait, Valtz per o MV Shift

| o1 gt | wem | ‘@sal | ozIN. 1908 RPM | 3600 RPM @e |

amTe-s201-01 | 8 | 1sse | 23 | om 26 | 40/20 6,500 22 | 0.6 26 0.25 0.5 5 | =5 |
OMTG-6228-02 | 10 | 2187 g2 | omz | s | usysts | ss0 | 28 | o 15 045 | 15 9 | s
1oMTG-6229-12 | 10 | 2100 29 | 109 33/16.5 52,26 9,500 30 | o0z % 0.45 15 3 | z100
omTe-s229.03 | 10 | 2100 | 29 | vos 2% 76 10,500 30 | 02 18 0.3 15 12 | +10°
1OMTG-6229-15 | 10 | 2100 29 | 109 26 26 10,500 10 | 02 2 0.3 15 1z | x10°
OMTG-6232-05 | 10 | 2104 12 | 115 %/18 | 6500 15 | 026 115 0.30 15 15 | +10°
MTG-E2s51-13 | 11 | zs: 10 | 13 15 115/57.5 6,500 15 | 063 115 0.55 0.5 B | +10°
umTe-6251-00 | 11 | 253 10 | 1 15 40,20 6,500 35 | 063 115 0.55 15 19 | x10°

mTe-6s4-01 | 11 | 2200 60 | 11 115 115/57.5 6,500 35 | 063 115 0,55 15 9 | s |
sMTe-s2s0-01 | 15 | 3281 | 140 | 53 115 115/57.5 5,000 62 | 15 115 3.0 02 13 | =5
prsmre-sare-03 | 15 | 3e1s | 150 | 44 115 57.5 8,500 58 | 070 115 2.75 0.2 13 | =05
1BmMTG630202 | 18 | 3680 | 200 | 57 1s 115/57.5 go0 | 180 | 27 115 3.0 0.2 13 |z
1amTG-6302-04 | 18 | 3es0 | 200 | 57 15 115/57.5 4,800 02 | 24 115 3.0 02 |1 |zs

*These units designed for 85°C ambient but same characleristics can be designed for 125°C. fAdditional 21.4 walls for healer, the values given are independent ol ambient temperature,

Other products include servos, synchros,
resolvers, motor-gear-trains, AC drive
motors, DC motors, servo mechanism as-
semblies, reference and tachometer gener-
ators, servo torgque units, actuators and
motor driven blower and fan assemblies.

MANMUFACTURING CO.
Your Rotating Equipment Specialist

Avionic Division

Racine, Wisconsin

_._a-

Y | 237 Iﬁnnhd'hiiirﬂimmt ' m so.s :ﬁﬁﬁ"ﬂ il |
- ./ Hempstead, L. 1., New ver City, |
BASTERN OFFICE Phone: 1Vanhoe 3-4653 Phones: EIMHHM Iﬁun-ﬂﬂ

TWI 5. Mr.m ?ﬁ?l W

C— e

TWlepnde??H

Interesting, varied work on designing transistor circuits and
servo mechanisms. Contact Mr. Robert Burns, Personnel
Manager, in confidence.

Engineers For Advanced Projects:
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stabilizer and An. Windshield 15 heated
by hot air.

Prior to landing speed brake was
dropped and initial approach made at
200 kt. Brake was rmised and gear and
half flaps dropped. Present r.lmg brake
cannot be used in landing, taxi or take-
off because of ground clearance prob-
lems. Extended, it's only about five in.
from ground, would hit on nose-high
approach. USAF reportedly would pre-
fer brake forward; combine it with
escape hatch.

Airplane flew downwind at 150 kt
Turning base, rpm. at 6,000, we
dropped full Aaps; reduced speed to
130 kt. Flaps are full-span slotted type,
two sections on each wing. Actuation
is hvdraulie. JetStar was turned on final
at 120 kt., rpm. still at 6,000. We
were over the fence at 115 kt., with
gradual flareout. Touchdown was at 90
kt.

In event of pgo-around, throttles
would be advanced to 10,000 rpm.,
slow-retracting flaps and gear rmsed,
and climb-out initiated at 180 kt
Closed pattern, at 6,000 rpm., can be
flown on less than 200 gal. of fuel.

Drag Chute

CL-329 ground roll can be reduced
a2 mimimum of 400 ft., with resultant
brake saving, by use of drag chute.
Self-packable 16-ft. chute is installed
in fuselage tail cone. Maximum speed
for release is 130 kt. Control 15 located
on right side of pilot’s instrument
panel. Chute may be left in deployed
]Jmltlm'l for taxi with both engines op-
crating.

Cost of the JetStar will approximate
51 million. Production would begin on
July 1 at Lockheed's Marietta Division
if an Air Force order is received in
time. First rollout of the utilitv jet
would be 17 months later, in November,
1959, Production would acceierate to
10 a month about two vears after the
initial go-ahead date (AW Mar. 31, p.
15).

Using a modified Air Transport
Assn. method of computation, based
on 600-hr.-year utilization, Lockheed
hgures that the JetStar, using T]37 en-
gines, would run 51.05 a statute mu;
12.5¢ per seat mile. Total operating cost
per aircraft hour, Aviarion WEEK was
told, would be 5496.

Other estimates: Maintenance, based
on 750 hr. overhaul cvele, $58.37
hr. Fuel-]P-1 tyvpe at 14.5¢ gal.-
$51.30 per hr. Oil, $3.73 per hr. An-
nual crew salaries computed are 516,-
000 for pilot; $8,000 for copilot, Ex-
penses for the two, at 52.50 per hr,
would total $1,500. Insurance cost 15
put at $83.71 per hr.

Commercial market over the next 10
vears would embrace about 700 aircraft,
Lockheed representative estimated.

As a standard plush 10-passenger
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JetStar Normal Mission

GENERAL
ELECTRIC JAa5
Taokeoff Gross WE. . . ... ..o iiiivirsrinsrnsnsnna 28,872 Lb.
Passengers 10
Fuel Wt.........c0c04 10,894 Lb.
Range*® 25 1,550 N.M.,
Max. Cruise Alt. ; : 45,000 F1.
Service Ceiling I_T ﬂﬂ'wrl. o 47 . 150 Ft.
Service Coiling, VERg. . ... ..civisiavesiaiaannnns 41,650 F1.
Cruise Mach e T e A S e e R R i
Mil. Critical Field Length A 2,610 Fr.
Landing Speed (Mil. Spec.). ... .... ... ... .t B8 K.
CAA Takeoff Field Length. . R T s 3,760 Ft.
CAA Landing Field Length ﬂ"l oo0 ll:l,'l 5,550 Fu.
Landing Ground Rell (2 Fuel).. .. 1,755 Ft.
With 20 Fi. Drag Chute. . . 1,365 Ft.
Landing Distance (2 Fuel)..... S 3,040 F1.
With 20 Ft. Drag Chute . . . . ... .. cicsirasesaaq 2,650 Ft.

Extended Range Mission

GENERAL

ELECTRIC JBS
TokeoF Gross WE. . . . (... .. . iivunrnnnnrsnsns 38,032 Lb.
T B R g 19,214 Lb.

Range™.... -:vcres- . 2,380 N.M.
Max.Cruise AM. . ... ... cocveomisinsrasssnsssns 45,000 Ft.
Sarvice Ceiling (TOGW).............. A R A A 40,500 Fu,
Service Celling, VEmg. ...... . coonsarvsnisisarsana 33,300 F1.
Mil. Critical Field Length. . ... ... ..o it vnsnnrann 4,770 Fu.
Landing Speed . g e ety B R e e Sy AL PNsr (R 21 K
CAA Takeoff Fil-ld I.engH'l e 7,950 F1.
CAA Landing Field Length {21 000 Lh.:-. ok 5,550 F1.
Landing Ground Rell (26,000 Lb.). . ... ... 1,930 Fr.
With 20 Ft. Drog Chute. . .. . ... ...... A 1,495 Ft.
Landing Distance (26000 Lb.). .. ... ............. 3,280 Fu
With 20 Ft. Drag Chute. . _ ., .. .. 2,845 F1.

CURTISS-
WRIGHT TJ37A1

29,127 Lb.
10
10,894 Lb.

1,500 N.M.

45,000 Ft.
44,450 Fi.
25,000 Ft.
Té
3,300 Fu.
B8 K.
5,500 Fu
5,310 F.
1,735 Ft.
1,350 Ft.
3,000 Fu
2. 615 Ft,

CURTISS-
WRIGHT TJ37A1

38,287 Lb.
19,214 Lb,

2,200 N.M.

45,000 Ft.
38,300 Ft.
16,300 Ft.
&,000 F1.
(2095 Thrust
Augmentation)
21 Kt
8,230 Ft.
5,310 Ft.
1,855 Ft.
1,455 Ft.
3,230 F1.
2,800 Fu

* With 70 Kt. Headwind, Plus 30 Min. Endurance ot Sea Level in Lieau of Mil 5011A.
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Mission Profile and Payload Ranges
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e LN L LN RN RN

l
I
5

MO 5% RESERVE

max range speed 420knois TAS ' E#El_I_AHDIHE
snnnn LONG-RANGE GLOVE TANEKS ‘-‘
_ max range speed 410 knots TA S '1%
i i -
E 5 MIN.ATN.R.P FOR TAX| .ﬂfl'nll:l TAKE-OFF - |
] ] g i ]
HAUTICAL &TLTY L T i Larl m e Jiws

W0 2% RESERVE FUEL
%, AT LANDING
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e |NTERMAL FUEL TANKS(I640 Gal )
e (NTEAMEDIATE-RANGE SLIPPER TANKS (2240 Gal )
ininemn LONG-RANGE SLIPPER TANES[ 2820 Gal )

| | i 1 S
I I I I
l MAUTICAL MILES 540 1000 1800 Taw) 17
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Todays air power in action:

LR
-F_I'I-

Somewhere over California a Douglas C-133A heads East toward assignment
to our 1607th Alr Transport Wing (Heavy) based at Dover, Delaware.

This Air Force giant can swallow an ICBM

The new Douglas C-133A is the only jet age airplane
capable of transporting both IRBM and ICBM missile
systems. It dwarfs all other U.S. cargo aircraft in pro-
ductivity, capacity and range, vet operates at the lowest
cost in air logistics history.

This huge turboprop air freighter can airlift 100,000
Ibs. of payload more than 1,100 miles; it can transport
42,000 Ibs. more than 4,000 miles non-stop. Its cargo ton-
mile costs are as low as 5¢ on both short and long haul

operations. It has the fastest loading and unloading time
per ton of any modern airplane. Yet, despite its huge size
and 350 mph+speed, it can operate from short runways.

Because of its ability to move the giant new missiles
and their supporting equipment anywhere in the world
in hours, the C-133A makes it possible to achieve a major
increase in the effectiveness of our overseas bases while
decreasing their size. It will buy more protection per
dollar for the American taxpayer.

Cavernous cargo hold of the Douglas C-133A is capable

of transporting the Air Foree production IRBEM THOR and
all other current IRBM and ICBM missiles and

their supporting equipment to U. S, bases

throughout the world in a matter of hours,

*It more than pavs for itself! The turbo-
prop C-133A operates at a much lower cost
per ton-mile and with far less flight and
maintenance personnel per ton-mile than
any other air freighter now in service. It is
estimated that it will more than pay for
itself in reduced operating costs alone in
less than 7 years.

Depend on /

DOUGLAS

The most réspected name
i Aviation
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now, with basic modules build. ..

DIGITAL VOLTMETERS

or a 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, dvnamic ranges cover all
voltages from 100 microvolts to 1,000 volts; resistance from 10
millichms 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 cutput medules for operating printers,
IBM punches, ete., can be accommodated without moc il:li-J ations.
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
mstruments.

This Short Farm Catalog
gives complete specifications
on both basic and auxiliary

modules. Send for il . . . lodoy,

LECTRO
NSTRUMENTS

N -
3794 Rosecrans Street

San Diego, California

ENTIRE JetStar empennage rotates fore and aft for longitudinal trim. Total travel 15 mine
degrees of stabilizer angle. Speed brake serves as access door to rear compartment.

carrier, JetStar carries 10 forward facing
airline seats on 40 in. spacing. As a
high-density personnel carrier it can
carrv 22 people on two facing rows of
11 side-bv-side seats, Utility cargo ver-
sion provides space of 716 cu. ft. Pay-
load capability of 4,000 Ib. is achieved
with on-load densities of 6 or 7 1b. per
cu. ft.

In addition to factors previously
cited, there are other advantages to
mounting turbojets on the rear fuse-
lage:

s Engine noise sources and rotating
parts are located aft of cabin.

o Air inlets are protected by the wing
from foreign object ingestion,

¢ Airframe structure is separated from
cxhaust wake, avoiding buffeting, vibra-
tion and fatigue.

e Engine fire hazards are isolated from

airframe by free-stream air SPUCEs. While

uncontrolled fires can result i pod
loss, pod should fall free of airplane.
® Rear engine lavont makes for more
satisfactory  airflow  speed  pattern in
front of compressor mtakes.
® Passengers and ground personnel are
mmune from intake or jet blast danger.
# During belly landing engines would
not be subject to direct impact.
JetStar's fuel svstem incorporates low
pressure Alter, two  parallel  engine-
driven fuel pumps, and a combined fuel
control unit, Fuel is delivered by boost
pump via low pressure hlter to engine-
driven pumps which discharge it at
high pressure to combustion chamber
burners via combined control unit
['low to burners is subject to automatic
correction for engine rpm., barometric
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pressure and air flow through engine.
There is automatic control of fuel fow
to limit exhaust gas temperature during
acccleration.

Fuel is transferred into sump tanks
by d.c. motor-driven dual tank transfer
pump. [loat switch is set at 130 gal.
level, Indicator light shows on warning
panel when sump quantity falls below
65% (about 85 gal.).

Dump System
Airplane’s dump svstem consists of

a two-inch fuel dump line extending
from wing tank center through sole-
noid dump valve to dump chute located

FREE .

at wing tip trailing edge. Inlet end
of dump line is located above tank bot-
tom to prevent dumping below approxi-
mately 258 gal.

Dump rate 1s about 35 to 40 gpm.
from cach tank. Svstem has proven
satisfactory 1n investigation up to 250
kt., gear and faps retracted.

Airplane start air system 1§ located in
aft baggage compartment and consists
of two 15 in. spherical pressure receivers
containing 19.75 1b. air at 2,600 psi.
Two safety relief valves set to open at
3,000 psi. are located on ligh pressure
manifold. Two air pressure regulators
mounted in series reduce high pressure
air to 200 psi. for delivery to engine
starter.

Ground start cart has same com-
poments as airplane’s start system ex-
cept that pressure containers consist of
four “Argon T cvlinders containing
24,6 1b. air cach at 2,600 psi. One-inch
fitting for cart connection is installed
on JetStar at speed brake opening right
side.

In event of compressor failure or low
pressure in bottles and no cart available,
a 3 in. fitting and % in. fAtting on lcft
side of speed brake opening are used
for connecting external nitrogen cylin-
ders.

Electrical svstem 1s 28v., d.c., single-
wire circuit that is grounded through
aircraft structure. Alternating current
i5 supplied by two rotary inverters encer-
gized from d.c, system. Direct current
is suppliecd by two ATM-driven 350
amp. generators paralleled with two 12v.
batteries connected in series for Z4v.
operation.

Normal inverter supplies 3 phase, 400
cvele, 115v. power and is rated at
1,500v. amp. Emergency inverter (250v.
amp. rating) supplics 3 phase, 400 evele,
115v. power to essential bus only for

IFive Convair B-58 Hustler bombers receive between-flight maintenance in experimental
hangar at Ft. Worth, Tex., which accommodates six B-58s but could hold only two Convair
B-36 heavy bombers. Length of the B-58 is 97 ft; length of the B-36 is about 162 ft.
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This coupon will bring you the
newest data on aluminum for aviation

Partners in Progress brings you up to date on these Alcoa
developments:

® New higher temperature alloys

Aluminum Company of America
1800-D Alcoa Building, Pittsburgh 19, Pa.

Gentlemen;

Please rush me the 16-page free booklet, Partners
in Progress.,

-

: . \ Name. . —  Title
e New casting alloys with 509 more strength g
® Aluminum powdered metallurgy products Bt
® Super-strength castings; new manufacturing techniques e S
® Precision forgings to cut machining time

!E ‘?E 8 - Address_ T e e
e New production facilities:

- Xtrusi . nger, thinner sections ! .
14,000-ton extrusion press for longer, thinner sec City e st g -

16-million-pound stretcher—world’s largest

50,000-ton press for large forgings
For your free copy of the booklet that will bring you up
to date on the latest Alcoa developments in aluminum
for aviation—facilities that widen design horizons and
reduce costs—send the coupon above. Or call your near-
est Alcoa sales office. Aluminum Company of America,
Pittsburgh 19, Pennsylvama.
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Alcoa’s FIREE 16-page hooklet tells you
how to slash weights, lower costs!
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Rotodyne Flies With Complete Tail

British Fairev Rotodyne makes flight with complete tail; first flight of the transport was
made without canted surfaces on upper portion of the tail (AW Nov. 18, 1957, p. 37).
Rotodvne is powered by two Napier Eland propeller turbines, each rated at 3,500 eshp. Air
from engines passes throvgh rotor blades, burms with fuel in four Fairey tip pressure jets.

mavigation and engine instruments, fuel
quantity svstem, air condiboning con-
trol and hvdraulic pressure indicators.

Engine o1l system 15 automatic and
requires no controls.  Svstem 15 dry-
sump tvpe which lubricates all bearings
by continuous o1l crculation, except
turbine bearing which 15 lubricated by
metered  dead-loss  supplv. Tank s
mounted on top of compressor casing.
Capacity 1s 14.4 pints.

JetStar has three hvdraulic svstems:

e System I. Operates wing flaps, speed
brake, mleron and elevator boost systems,
landing gear, nose gear steening, brakes.
This 15 constant pressure svstem incor-
porating an accumulator, reservoir, and
self-regulating pump driven by left air
turbine motor.
® System 1I. Operates aileron and ele-
viator boost, right fuel boost pump, and,
upon selection, mav be used for wing
Hap and brake operation. Pump for this
svstem 18 drniven by night air turbine
motor. Svstem contains reservoir but
no accumulator.
e dystem III. Prmary purpose 15 to
pprovide hvdraulic pressure for operation
of fuel boost pump for imtal engine
starting. It is used as emergency source of
svstem pressure whenever A'T'M-driven
pump is moperative. Pump is d.e. mo-
tor-driven, connected 1 parallel with
System [ ATM-driven pump. Svstem |
hvdraulic pressure is 1,500 psi. when
cperating on Svstem 11 pump.,

System IIT pump does not provide
enough pressure to retract gear or flaps.
But gear extension is satisfactorv. Air-
planc’s boost system will operate on
cither System I or 1l pressure, should
one or the other fail.

Should the left engine fail with gear
down, retraction cannot be made. Only
nose gear will retract, and flaps. Main
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gear will be partially extended. Emer-
genev gear extension is made via T
handle on pilot's side of mstrument
pancl. Gear will free-fml; airflow will
lock 1t down,

Lockheed set a production record by
putting the JetStar into the air within
34 weeks. It did this by forming a
separate outht, under Corporate Vice
President Kellv Johnson, and isolating
it. Second prototvpe JetStar, N329K,
at this writing is about to begin a series
of nation-wide flight tests, stopping at
military command headguarters,

Liquid Fuel Engines
Use Standard Parts

Mass production techniques in the
normally critical manufacture of liquid
propellant rocket engines are utilized 1
manufacturing drone powerplants by
Reaction Motors, Inc., Denville, N. ].
Company savs that design simplicity
and standardization of components per-
mits the tatloring of engine svstems to
mect requirements of drone designs.

The regenerativelv cooled propulsion
units, based on a simple design ap-
proach, achieve versatilitv through the
interchange of standard components,
Specifications for supersonic or subsonic
drones are met by varying combinations
of thrust chambers, sustainer and
booster units, chamber pressures, pro-
pellant combinations and other factors.

Engines are re-usable in surveillance
and target drone applications, but Re-
action Motors claims that its cost 1s low
enough to permit them to be used in
cxpendable vehicles. In regard to cost,
availability and performance, the new
hgud propellant svstems are sad to
compare favorably with other engines.

SOLID
PROPELLANT
ENGINEERS

Advancements in ballistic missile
and space vehicle design have
opened broad new fields for solid
propellant rockets. Space Technol-
ogy Laboratories has challenging
positions in this field for engineers
with five to ten years of experience
in the design and development of

solid propellant rocket engines.

Inquiries regarding these
positions are invited.

SPACE TECHNOLOGY
LABORATORIES

A Divisfon of
The Ramo-Woeldridge Corporaiion

5730 Arbor Vitae Street
Los Angeles 45, California
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RECONNAISSANCE AND SURVEILLANCE SYSTEMS

AIRBORNE
AF AF33(600)-6175
AF AF33(600)-20314
AF AF33(600)-21622
Sig Corps  DA-36-039
SC-67869
AF AF33(038)-6415
AF AF33(038)-23317
Army F. 0. 212363-NOWPE
AF AF33(E16)-5136
Nav NOa(s)-10274
SURFACE

Sig Corps DA-36-039-5¢-12

USA Engr. DA-44-009 ENG-629
R&D Lab

AF AF 33(600)-25854

AF W28-099-ac-306

MNavy NDa(s)-BE06
AF W33-038-ac-17658

MDa(s)-9142
AF33(038)-7325 A

Ha1.r
T Rﬁmﬁ )

AF 33{038)-12742
AF AF 30(802)-1761

BOMBING SYSTEMS
AF AF 33(038)-17396

DIRECTION FINDING SYSTEMS
5ig Corps  DA-36-039 SC-5606

AF AF 30(602)-1485
Sig Corps  DA-36-03% 5C-72B08
Army DA-30-069-0RD-2135

Raytheon Sub-Contract

LFE Sub-Contract

Y E M Specialties Sub-Contract
| MAVIGATION SYSTEMS

AF AF28(099)-27

Navy MOa(s)-10893

Sig Corps DA-36-039 5C-42719
AF AF 33(616)-3102

AF AF 33(600)-35159

DATA TRANSMISSION SYSTEMS

o ' W36-039-5c-44559
HERE'S the record of Servo Corporation’s Sig Corps s¢

accomplishments in developing and producing advanced Sig Corps  DA-36-039-5¢-3417
INFRARED and electronics systems for weapons use, Mavy NObsr-23210
Our company has proven its capability in infrared USWE Cwh 9127-W-3581
technology and related sciences. This applies to
complete intelligence and surveillance devices of utmost
reliability. It applies also to control mechanisms. ..
fully integrated into total weapons systems,

Raytheon Sub-Contract
Sperry Sub-Contract

The following representative roster” of contracts Sperry Sub-Contract
provides unique and certain PROOF., Ehitvslis Emlr'l_atg.%%ngmﬂa s
- - lass i 1 alg Corps -SC-
Current contracts of classified nature are nor fisted I"faE;.lH : NObsr-43403
Servo EHTPDI:HIII{}H s matchless fﬂiﬂafﬂlh Navy NOnr-01101
and development talent in infrared and related sciences, Navy NOa(s}-10946
; . . e CAA Cca-28338
and our integrated manufacturing facilities for AF AF 33(038)-13205
. = - : —— Sig Corps  DA-36-039 SC-15416
production of complete infrared systems Siﬁ EME! DAIE-039 SO.TATAE
and weapons subsystems of different tvpes — Navy N3IB3-45488A
continue at the disposal of our country's military forces. CONTROL SYSTEMS
AF W33-038-ac-17019
Send for your copy AF AF 30{602)-1629
; : R R aceifie AF W28-099-ac-313
of Servo's Special Infrared Report — Unclassified. AF AF 33(616)-2963

Defense Contracts Division Burroughs Sub-Contract

SERVO CORPORATION OF AMERICA

20-20 Jericho Turnpike New Hyde Park, L.1, N.Y. aie
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ELEETHEHIE COUNTER MEASURES

IR-Mapping — Low Altituda,
IR-Mapping — Medium Altituda,
IR Image Velocity Detector
Drone IR Reconnaissance System

IR Night Recennaissance Camera
Trigger

IR Ground Reconnalssance Sels
IR Arctic Region

Crevasse Detector

Field Service Project

for IR Systems

IR Submarine Wake Deteclor

IR Gun Flash Detector
Far-IR Battlefield Surveillance

IR Ground Reconnaissance
System

Track-while Scan Radar
Equipment

GUIDED MISSILE SUBSYSTEMS AND COMPONENTS

AN/ASQ-4 — IR Search Set

A-5 Seeker, IR Missile
Guidance (ASM)
Guidance Servo Contral System
GAM) IR Seeker

L standard for

trol Amplifier

nsducer

Airborne Infrared

Monochromator (WADC)
Infrared Source Study

Far IR-Viewer for Night Bombing

AN/'TRD-4 H.F. Radio Direction
Finding Equipment

UHF/DF AN'GRD-11 UHF Radio
Direction Finder Equipment
AN/TRD-15 HF Radio Direction
Finding Equipment s
VHF Radio Direction Finding
Equipment 2 :

AN /TRD-3 Direction Finding
Equipment

AN/TRD-10 Direction Finding
Equipment

AN/CRD-2 Direction Finding
Equipment

Quasi-Ooppler Navigation Study
Program

AM/ASA-14 Dead Reckening
Tracer for AEW Alrcraft

Target Course Generator for
Error Computer

Airspeed Yeclor Direction
Indicator

AN/APA-110 Lightweight
Airborne Dead Reckoning Tracer

Remote Arctic Weather
Telemelering System

Data Transmission Frequency
Control System

ship to Ship Digital Data
Transmission System for ASW
Radiotheodolite for

Weather Balloon Tracking

GROUND SUPPORT SYSTEMS AND TEST INSTRUMENTS

sparrow |11 Components
Test Station

Voltage Analog Repaater
for Hustler

Synchro, Data Repeater

for Hustler

Redstone Pre-set Timer
Dial-Calibratar

Analog Position Compuler

for ASW System

Airborne Radar Simulator

Servo Analysis Laboratory

signal Generator

Precision Recorder, all slectronic
Direct Reading Frequency Meter
Control Recorder AN/ GMD-2
Universal Test Set for AN/ASA-14

serva Control System
searvo Control Preamplifier
Radar Height Indicator
Aircraft Engine Flame

Detector System
Atimuth Mark Generator for use

in SAGE System

EMERGENCY & RESCUE EQUIPMENT

Submarine Rescue Radio
Transmitting Buoy

AVIONICS
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PROCESS B iesulted in scrapping about 25% of tubes in one evaluation. Process A resulted in scrapping of 669 of the tubes tested.

[, p— -—

JhM TUBES PROs AW PORCY ATCECL

Srvillh AT BanbOw MO WO SROUr

5

ACCEPTED TUBES

e |
4T ACCEPTED i
phe 2 e oSt = =
ey g T S e e e e Y| (e L
BERATS OF OFERATION B4 K.d BOMBPG HAVIGATION SYSTRME D47 AMCHAFT ==
i (10 MLLCsE POYAL TUBE-DFOLATEGD MOLURY ]
II s | |
[ } el |J_m' % | |
L e (i L " i i <l R e il o e i o Ty e ) ,
n |||||||
INCOMING-IMSPECTION PROCESS B (VISUALMICROSCORIC, X-RAY, GEFECTS DErRCTS o
POLARISCOPIC, AND VIBRATIOM.NOISE TESTS): TUBES OPERATED
I IN K-d BOMBING /NAVIGATION 5].,“5“_5 EVALUATION OF INCOMING-INSPECTION PROCESS B: CAUSES FOR REMOVALS
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PERCEMTAGE OF TOTAL BEMOVALS

REJECTED TUBES

PROCESS B was used in another test with initial rejection of 17%.

‘ubes that passed were installed in bombing/navigation svstem.

Tube Tests May Not Improve Reliability

By Philip J. Klass

Washington—Missile and  avionic
manufacturers who subject vacuum
tubes to special tests and processing in
the belief that this weeds out potential
failures and improves equipment relia-
hility will be jolted bv results of De-
fense Departiment ivestigation.

Its conclusions: costlv, time-consum-
mg special tube testing produces no
measurable 1mprovement in reliability,
possibly has the reverse eftect.

Fve-opening results are contained in
new report by Acronautical Radio Inc.
Reliability Research Department which
carried out investigation for the mili-
tarv services. Annc's report suggests
that the conclusions also mav be valid
for special testing of transistors and
other avionic components.

Theory that special tube tests devised

AVIATION WEEK, May 5, 1958

hv I'.['I.;]]'ll' 11]I‘15I1E,|";11]ﬂ111ﬂ ll'l;]l'lllf'l['tl.l[[’l"i
do not improve reliability was first ad-
vanced more than two vears ago by
Arine, and reparted by Aviation WEEK
(Mov, 28, 1955, p. 45). This hvpothe-
sis, resulting from Arinc’s extensive re-
liability studies for Defense Depart-
ment and the airlines, conflicted sharply
'||."|.lﬂ] ‘I.IL‘I.'lr"': ﬂf E'[]l]'lp:lﬂll':: I_'ﬁl'l'lg "h'Llf_'l'l
procedures. At that time Arnne lacked
sufhcient data to prove its point.

Convincing Evidence

vidence obtained during past two
vears in scientifically controlled tests s
so convincing that the three manufac-
turers whose tube pmctssmg rocedures
were used as guinea pigs m the invest-
gation have voluntanly abandoned their
use, Arinc reports. Other firms are fol-
lowing suit.

Arine has no quarrel with companics

that check performance of incoming
tubes to militarv specification standards
to which they are designed, or with the
use of testing to full MIL-spec compli-
ance using quality  control samphing
techniques. Arine also concedes that
special testing mav have been justified
a few vears ago before quality of tubes
had been maised to present levels,

Arnine acknowledges that some of the
companv-devised special tests mav be
valuable for quality control purposes,
but believes these should be conducted
bv the tobe manufacturer so that
prompt corrective action can be taken
in tube design and/or manufacturing.

Here are a few of the Andings of the
Arnc vestigation:
® Process A, consisting of two-stage
visual-microscopic nspection and a vi-
bration-noise test, resulted in scrapping
66% of the tubes tested. Yet when
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the MARK |-A

...world’s most distinguished

business aircraft

This proud new Learstar, built for Solo Cup Company,
Chicago, represents another triumph in aircraft engineer-
ing. Combined are the high performance characteristics of
both Learstar Mark I and Mark 11. In every measure of
zafety, power, payload, cruising speed and range. the new
Learstar Mark I-A matches the famous Mark I — vet it 1s
offered at a greatly reduced initial cost. Fully loaded, with
a crew of two, ten passengers, and 700 pounds of baggage,
this new Learstar can travel coast to coast non-stop at a
speed of 280 miles per hour. Learstars are the only business
aircraft of intercontinental range — the only husiness air-
craft that match airline speed and range.

The new Solo Cup Learstar Mark I-A is another fine

example of business aircraft engineered and produced with
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gl
NEW “straight ahead” radar screen mounted in
LEARSTAR Mark 1-4 instrument panel

2
NEW custom-built to Solo Cup Co. specifications
is roomy, divan equipped lounge

NEW galley location in rear provides casy
eSS, CoFT LR I-I'_'nl'l e

Nigg,

a realistic view of corporate economy. If you now own or
contemplate operating business aireraft, it will pay you to
investigate the advantages of Learstar—how this superior
business transport compares favorably with other business
aircraft, both in original cost and economy of operation.

For complete information, telephone, wire or write:

PACAERO ENGINEERING CORP.

A Subsidiary of Pacific Airmotive Corporation

3021 Airport Avenue, Santa Monica, Calif. - EXmont 1-5281

Yaclienro

?

tubes which hae passed tests were op-
crated  alongside non-processed  tubes
drawn from stock, 3.7% of the proc-
cssed tubes failed, compared with 4.2%
for unprocessed tubes,  This insigmh-
cant difference i farlure rates docs not
justifv  cost of tests and scrappage,
Arine savs,

® Process B, consisting of visual-
microscopic mspechon, X-rav and po-
lariscopic exanunations plus vibration-
noise test, resulted in scrapping about
25% of tubes in one evaluation, Proc-
essed tubes that passed were mstalled
AN/ARC-27 airborne UHF commum-
cations scts mstalled mm Navy AD-tvpe
sireraftt as were a similar number of
unprocessed tubes drawn at random
from Navy stock. After accomulated
total of 1.3 million tube operating
hours, Arinc found the unprocessed
tubes actuallv had a slightly lower re-
moval rate than those that had passed
the extensive imspections, e, 2.0% vs.
2.1% per 100 hr. operation.

¢ Process B also was used in anothes
cviluation with nitial rejection of 17%
of the batch. Tubes that passed were
mstalled in K-bombing/navigation svs-
tems fAown in Air Force B-47s together
with unprocessed tubes drawn  from
regular stock, After accumulated total
of 3.8 million hrhe operating hours,
Arnc again found that unprocessed
tubes had shightlv lower removal rate
(0.70% vs. 0.72% per 100 hr.).

Third batch of tubes, consisting of
units which had failed to pass one o
more of the special process B inspee
tioms but which were otherwise opera-
tive, also were nstailed in B-47 homb-
mg svstems.  Surprisingly, this group
suftered the lowest removal rate of the
three—only  0.53%. However, Arinc
cautions that the number of tubes -
volved 1in the sample is too small to
assure statistical validity. It therefore
does not recommend use of test rejects
for maximum reliability,

These two inspection-processing tech
niques, plus a third inveolving use of
thermal shock procedures, were selected

Cold Plate

Heat generated by power transistors used
m ground and airborne avionic circuits is
dissipated by means of a cold plate which
transfers the heat across a pressure thermal
contact to cooling air. Unit has been de
signed for Collins Radio Co. by United Air-
craft Products, Inc.
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USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR
‘ RELIABILITY BY YEARS OF SATISFACTORY SERVICE.

| All LEWIS thermocouple indicators
are fully cold-end compensated, mag-
netically shielded and are awvailable
for use with iron-constantan, copper-
constantan or chromel-alumel ther-
mocouples in all standard ranges for
the thermocouple material used. A few
typical ranges are listed below.

MODEL 17B

| MODEL 17B, 2%" case to AND 10401

—30 to 4+300°C Cylinder Temp.
{AN 5536-1A or T1A)

—50 to +300°C Bearing Temp.
0 to 4-1000°C Exhaust Temp.

MODEL 49B, 17" cose to AND 10403

| —30 to 4-300°C Cylinder Temp.
0 to 4+1000°C Exhaust Temp. -

MODEL 76B dual, 2% caose te AND 10401

—50 to 4-300°C Cylinder Temp.
(AN 5536-2A or T2ZA)

—50 to 300°C Bearing Temp.
0 to +1000°C Exhaust Temp.

MODEL 498

MODEL 76B

B¥  RESISTANCE TYPE

Accurate ratiometers, these LEWIS
indicators are remarkably free of volt-
age error, have nearly linear scales
(not crowded at the ends) and are
magnetically shielded. A few typical

ranges are given below. Not shown is
Model 468, 234" single.

MODEL 47B, 1% case to AND 10403
—70 to +-150°C AN 5790-6 or AN 5790T6
0 to 4+125°C 0Oil Temp. ...
=350 to 4+50°C Air Temp.

MODEL 77B dual, 2%" case to AND 10403
—70 to 4-150°C AN 5795-6 or AN 5795T6

~+-30 to 4-230°F Oil Temp., ...
=100 to 4-300°C Cylinder Temp.

MODEL 778

FOR BEST RESULTS USE LEWIS THERMOCOUPLES AND LEWIS BULBS WITH THESE INDICATORS

THE LEWIS ENGINEERING C€O.

NAUGATUCK, CONNECTICUT

Manufacturers of Complete Temperature Measuring Systems for Aircraft
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by Annc as representative of those used
bv industrv. Arinc carctully planned
tests to minimize effects of external fac-
tors which might bias a fair comparison
of reliabilty between processed and un-
processed tubes. Sample sizes were
selected to provide statistically signih-
cant data.

Evaluation of Process A took place
in the factory of the missile manufac-
turer that developed the techmique, be-
causc of impossibility of obtaining data
from actual missile firings. Arinc used
cqual numbers ot processed and un-
processed tubes of identical tvpes which
were installed side-by-side in the same
equipments,

In evaluations conducted at  Air
[Force and Navy air bases, processed
tubes were installed in specified sockets
of bombing, or communications equip-
ment in half the aircraft, unprocessed
tubes in corresponding sockets of the
other half.

Tubes removed during the investiga-
tion were later analvzed to determine
the reason for removal to see if there
was any signihcant difference in tvpes
of failures between processed and un-
processed tubes.

In the case of the missile manufac-
turer using Process A, Arnnc found
that roughly 90% of the tube removals
were for falure to meet required per-
tormance tolerances, which was due to
madequate crcmt design rather than
tube shortcoming. Special processing
tests for tubes could not correct this
equipment design deficiency and thus
at best could only cut tube removals

by 10%.

Tube Scrapping

Tube removals due to basic tube
shortcomings (mechanical, electrical,
noise) totaled four for the unprocessed
tubes, only two for the processed tubes.
However, samples were too small to
permit a valid statistical conclusion
that tube processing pavs off even here,
Arine believes, It questiens the wisdom
of scrapping some 1,500 in the special
processing merely to reduce the num-
ber of tube defect removals from four
to two.

Analysis of tubes removed from
ARC-27s and K-bombing svstems dur-
ing Process B investigation showed
no significant differences in the tvpes
of tube faults between processed and
unprocessed tubes, or between those
which were rejected during processing
tests.

Processed tubes used mm ARC-2I7s
experienced seven times as manyv heater
defects as did the unprocessed tubes
drawn from stock, but the former rep-
resented less than 5% of the total tube
removals.  Heater defects also were
slightly higher fei processed tubes re-
moved from K-svstems in B-475s.

On the other hand, processed tubes
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Simulator Tests B-58 Flight Controls
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Convair B-58 Hustler flicht control system is tested on fullscale mockup simulator at
Eclipse-Pioneer Division of Bendix Aviation Corp. Ten hydraulic rams are used to actuate
each B-58 elevon, develop total torque of 240,000 in./lb. Amount of control surface
deflection for given movement of pilot’s stick is automatically varied over a 25-1 range
as function of airspeed, air density and G-loading without pilot being aware of any change
im stick feel. System includes automatic G-limiting function which prevents pilot from
overstressing Hustler airframe.
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Complex power control linkage used in B-58 flight control permits pilot to superimpose
manual maneuvers on autopilot stabilizatiom, provides synthetic feel. Flight control ampli-
fier is completely transistorized, employs 140 transistors, occupies a volume of 2.2 cu, ft.
Svstem provides familiar autopilot functions including altitude, Mach number control.
Aircraft has fown supersonic speeds tor more than 90 min. (AW April 14, p. 19).
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Measuring the bore of a sieel liner ground
in assembly with the lower housing of the
Sikorsky 5-56 Helicopler transmission. [s
complex, thin-wafled casting must be ma-
chined with all bores and faces wilhin an
angular loferance of plus nothing and minus
one minule and thirly seconds and with
linear talerances of plus or minus 002,

Precision is our only product!

/’”ﬁﬁ*‘ .

® You know what aeronautical precision means
today. You know the infinitesimal tolerances
demanded, the strengths specified. Yet you can
be sure that, whatever the specifications, 1. G.W,

has just one product—precision,
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Materials ore available
which will produce proper-
ties indicated above. Current
light weight — hi strength
propellant tanks are being
produced in the strength
range indicated by the
shoded area of the chart.

]]@WBO SHiatVANCERN
MISSI

A. O. Smith flash-welded and fusion-welded
units have exceptional strength ... can be

furnished in sizes and configurations to meeft
v your designs exactly

ERAKELE

Typical missile prn]::lﬂ”unl tank as produced by A. Q. Smith,
Diameter is 40", length 28", The highly stressed longitudinal welds
in the “roll n:lrll:l weld” fabrication methed can be flash-welded

for higher strengths.

Here's a new opportunity to gain wider
design latitude. A. O. Smith can fabricate
liquid or solid propellant tanks (cylindrical
or spherical) and pressure tanks to practi-
cally any chamber size.

A. 0. Smith has produced tanks with
guaranteed minimum yield strengths of
190,000 psi. . . . wall thicknesses from .050"-
220" ... diameters over 50" . . lengths to 28",
Proposed designs and recent fusion weld de-
velopmentsindicate minimum yield strengths
of 210,000-225,000 psi are attainable in weld
areas.

For details on the A. O. Smith facilities and
capabilities available, write direct.

Through research . a better way

CDFEFDF?J&T

AERONAUTICAL DIVISION

Milwaukee 1, Wisconsin
A, 0. Smith International §, A., Milwaukee 1, Wis., U. §. A,

ciperienced slightlv fewer shorts and
open  circuits  than the unprocessed
tubes from stock, but the difference
does not appear statistically significant,
sccording to Arinc.

Arinc advances four possible explana-
tions for the failure of speaal process-
ing tests to successfullv sereen out po-
l‘th 1 tube failures and thus to NMprove
reliability:

e Unrealistic screening critenia:  Test
criteria used to determine which tubes
are acceptable or unacceptable during
special processing fail to duplicate ac-
curately the cniteria by which tube rehia-
bilitv 1s judged when tubes are used
in ultimate equipment.

e Subjective testing lacks repeatability:
Processing  procedures  which require
human pua:flgmmt such as microscopic
and N-rav spection, lack uniformity
and consistency, To illustrate this point,
Annc ates mvestigation where a group
of 672 tubes were run through micro-
scopic mspection three successive times,
without knowledge of the inspectors.
During this triple inspection, 156 tubes
comsistently were passed as satisfactory,
144 tubes were consistently rejected,
but 372 tubes received mixed apprasals.
¢ Tests mav reduce useful life: Dete-
rioration which results from handling
and operation during screeming  tests
may actually offset anv gain from pOs-
sible weeding out of potential trouble-
makers.

® Screening does not solve design prob-
lems: For every equipment failure
caused by an inherently defective tube,
Arine believes there are between three
and 10 malfunctions which should be
attributed to tube defects which are in-
duced or defined by the wav the tube
s apphed i the circuit. If special proc-
essing does improve tube reliability, this
improvement is masked by the prepon-
derance of tube failures resulting from
misapplication which are unaffected by
such tube screening.

Transistor Use

Although Arinc's investigation was
lirited to vacuum tubes, it believes
that the findings may be equally valid
for special inspection and selection pro-
cedures used with other basic compo-
nents. The widespread trend toward
using transistors “has created a critical
need for a careful analvsis of transistor
prablems and an objective evaluation
of the special processing technigues
aimed at solving this problem,” Arnnc’s
report savs. f]nh in this way can in-
dustry avoid resorting to the myriad of
special tests which spring from intui-
tive reasoning alone | . (which) can
be a costly {Iu,l]:-pmutmmt

Copies of the Arine report, Publica-
tion No. 117, may be obtained from
Arinc’s  Reliability  Research  Dept,
1700 “K” §t. N.W.,, Washington 6,
L), L
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SPIRATUBE helps keep
jet’s brains cool

Wherever planes fly, Spiratube is used for ground
service support. Here it's used to keep the electronic
flying and fire control brains of a Convair F-102A
from overheating during ground tests. Used in con-
junction with a Keco Air Conditioner, it helps keep
the air at 80° or less and under approximately the
same pressure as when the jet is airborne.

Spiratube®, a flexible, reinforced fabric duct, is
used for this purpose because it is able to withstand
abrasion and pressure and retracts easily for storage
in the compressor. (A 25-foot section of Spiratube
retracts to 3% feet and forms a compact, lightweight,
easily portable bundle.)

Flexible Tubing makes a complete line of flexible
ducting and special shapes for the aviation industry.
And the background and experience of our field en-
gineers are always available. Say the word and we'll
be glad to have one of them stop by to talk over
your problems. For full information, write Dept. 205.

Represented nationally by Aero Engineer-
ing Co. and Airsupply Co., and by Asso-
clated Industries in Seattle, Washington.

glexible r,phing

Corporation

Guilford, Connecticut
Anaheim, California Hillside, Illinois
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T/1-transistorized —
peeping drones

see better/
y farther

Transistorized radar. .. and other Texas Instruments

“electronic eves” can peg the shape, location, motion,
heat, and magnetic character of “targets of opportunity”

.« relaving this viral data for action in those brief mo-
ments that the opportunity exists! In manned or un-
manned reconnaissance aircraft, TI's light, tough and
compact clectronics save fuel, space and weight while
trimming maintenance and logistic problems.

Discussion of this advanced reconnaissance capability
can be arranged on short notice. Authorized industrial
or military personnel write or wire: Service Engineering
Department ...

apparatus division ———

sysfems management—  [econnaissance, airways control, anti-sub-
marine warfare, anti-missile, countermeasures,
airborne early warning, navigation, attack
contral, missile systems, engine control,

equipments— radar, infrared, sonar, magnetic detection,
computers, timers, telemetering, intercom,
microwave, oplics, detector cells, engine
instruments, transformers, time standards, and
other precision devices,

research
design
development
manufacture

TEXAS INSTRUMENTS

INCORPORATED
6000 LEMMON AVENUE + DALLAS 9. TEXAS

,—E-E FILTER CENTER T:L

B Solar Cells for Space—New silicon
solar cells with 89 conversion efhcien-
cv, suitable for operation over tempera-
ture range of —190C to 500C, under
25C continnous acceleration and 100
G shock of 0.003 sec. duration, are now
available from Semiconductor Division,
Hoffman Electronics Corp. Applica-
tion data 1s available by wnting com-
pany at 922 Pitner Ave,, Tnmhm [11.

» Russian-English  Glossary — Approxi-
mately 30, 000 aecronautical-technical
terms are listed in new Russian-English
language translation aid prepared by
Air Foree and now available from Ofhece
of Technical Services, Dept. of Com-
merce, Washington 25 D.C. The 704
page document, identihed PB-131634
“Russian-English Clossary of Acronau-
tical and Miscellaneous Terms” is priced
al 57 per copv.

P Transistor Sales Continue Climb—
Semiconductor manufacturers  sold
slightly. more than six million transis-
tors L]m‘mf* Januarv-February, nearly
twice the number of units sold during
frst two months of 19357, Dollar value
was $13.5 million, compared to $9.3
milhon for same period of 1957.

» Electron Devices Meet Scheduled—
[nstitute of Radio Engincers annual
conference on electron devices will be
ield Oct. 30-31 at Shorcham llotel,
Washington, D. C. Persons interested
in delivering papers should subnut ab-
stracts bv Aug. 1 to 8. T. Smith, Code
5240, Naval Research Laboratory,
Washington 25, D.C.  Papers should
cmphasize  developmental techniques
and devices, such as tubes and transis-
tors, mather than basic research on cir-
cutt applications, IRE savs,

» Signed on Dotted Line—Major con-
tract awards recentlv announced by
avionie manutacturers imclude:

e Sperry Gyroscope Co.—has receved
three Navy BuOrd contracts totaling
$63 million. Largest contract, for $59
nulhon, goes to Sperrv’s Surface Arma-
ment Division for production of AN/
SPG-49 and AN/SPW.-2 guidance and
survelllance radars to be mstalled on
Talos guided wmissile ships.  Second
contract, for 53.1 mllion, covers design
and production of Mark 2 weapon
directors for tracking targets in Talos
and Terrier missile "-.FHFI-"-. Third con-
tract, for $1 mullion, covers production
of Mark 3 computers for Talos gud-
ance,

® Wilcox Electric Co. has sold 10 ad-
ditional 200-watt VOR (omnirange)

stations to French government, hriug-
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‘wanted: ",
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an expression

of interest!

General Electric’s Jet Engine Dept.,
Cincinnati, Ohio, is now interviewing Engineers with
3 or more years experience in the following fields:

Mechanical Design Aerodynamic Design

Control System Design  Control Component Design
Accessories Design (Mechanical, Electrical, Electronic)
Cycle Analysis Engine Performance Analysis

Please check your field of interest above, fill out the coupon
below, and mail entire ad to:

J. A. McGovern
Jet Engine Dept, AW-57
General Electric Co., Cincinnati 15, Ohio

This is not an application for employment: it is merely

your expression of interest, Upon receipt of this coupon, we

will forward a brief form to return to us describing yvour interests
and experience. You may then be asked to visit Cincinnati,

at our expense, to discuss with us, in as great a detail

as you wish, your future with the Jet Engine Dept. of GE,

HERE IS WHAT WE OFFER:

Opportunity to work with top engineers in a field in
which you are most interested.

Freedom to follow your own ideas.

Pleasant working conditions and complete work
facilities.

Attractive salary plus 39 added aids for better living,
including Medical Plan and Stock Bonus Plan.

Opportunity to continue your education at either of
two fine Universities under our 1009, tuition re-
fund plan.
Sympathetic supervision that recognizes ability and
rewards it,
® Security; we are a prime contractor with the governs-

e & oo o

D ment, with long-range contracts.
Gentlemen:

I

I am interested in the possibility of an association with
the Jet Engine Dept. of General Electric.

Name

Address A ——— =

City Zone____State Phone
Degrees _College__ o Date__

Be sure to Check Your Field of Interest Above. AW-57

GENERAL &3 ELECTRIC

JET ENGINE DEPARTMENT CINCINNATI 15, OHIO
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The uniqueness of the new NAVTAC en route navigation
and instrument landing system by Stromberg-Carlson is in
its combination of functional modules,

The NAVTAC equipment is an assembly designed to pro-
vide high-performance aircraft with the TACAN naviga-
tional aid, plus marker beacon receiver, glide slope and
runway localizer for instrument landing situations,

The entire system i1s packaged in a compact unit only 5%
high, 104" wide, 22" deep, and weighing only 47.5 lbs. In-
dividual modules can be separated up to distances of several
feet without any adverse effect on performance.

The equipment is designed to meet the rigorous environ-

& DIVISION ODF CENERAL
w.? 1461 N. GOODMAN STREET

Q*J

NAVTAC: “Pipeline” to a happy landing

ment of the high-performance aircraft of today and tomor-
row. Its operating ambient temperature range i1s —60 to
+ 125 degrees C. at altitudes up to 70,000 feet. Widespread
use of semiconductors in the ILS receivers and TACAN cir-
cuitry means high reliability, small size and low power con-
sumption.

Included in the design i1s the capability of performing
complete preflight confidence tests with the use of a small
auxiliary test set.

Complete technical details on the NAVTAC system are
available on request,

There is nothing finer than a Stromberg-Carlson®

DYNAMICS CORPORATION

ROCHESTER 3, N. Y. .

Electronic and communication products for home, industry and defense
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ing total to 22 purchased by France.
e General Controls’ Electronic Controls
Division has received Air Force contract
for an advance air data computer system
for use in century series fighters.

® General Electric Light Militarv Elec-
tronic Equipment Department and Phil-
¢co Corp. have received Navy BuOrd
contracts for contmued pmc’luttluu of
Sidewinder infrared-guided air-to-air ms-
sile. GE contract 15 about 59 million,
Philco’s for about $16 million.

® Servo Corp. of America reports $584,-
000 development award from Wright
Air Development Center for what com-
pany calls “most advanced version of
a military infrared reconnaissance svs-
tem” for use in high altitude recon-
naissance missions. Company will build
five systems under the contract.

® Telecomputing Corp. has received
$489 000 contract for roll-controlled
ayvros for use in Bullpup air-to-surface
missile being produced by Martin's
Orlando Division.

Expansions, Changes
In Avionies Industry

Cutler-Hammer, Inc, Milwaukee
manufacturer of industrial control and
arrcraft relays, will acquire Airborne In-
struments Laboratorv, Inc., Mineola,
N. Y., it stockholders of both corpora-
tions approve on Mav 26. Acquisition
will be accomplished through a one-for-
one exchange of Cutler-Hammer stock,

Other recently announced changes
and expansions in the avionics ficld in-
clude:

e United Electric Controls Co., Water-
town, Mass., has acquired Aerotech
Specialties, Inc., Glastonbury, Conn.,
producer of transducers, New subsidiary
remains at present location,

e Servomechanisms Inc. will move its
research labormatory, Goleta, Calif., into
larger quarters an 11,000 sq. ft. build-
ing, starting April 1. Laboratory staff is
being increased and will be divided into
basic and applied research groups. Com-
pany’s Subsystem Division’s advanced
engineering department also will move
to new facility.

e Summers Gyroscope Co., Santa Mon-
ica, Calif,, has started move to new
100,000 sq. ft. facility recentlv added.
¢ Librascope’s Burbank Division has
moved into larger building at 40 East
Verdugo Ave., Burbank, Calif. Main
plant remains at Glendale, Calif.

# Radio Corp. of America has formed
new RCA Semiconductor and Materials
Division which is responsible for en-
gincuing manufacturing and marketing
company’s semiconductor devices and
materals, Dr. Alan M. Glover is gen-
cral manager of new division, whose
headquarters will be Somerville, N. .,
at plant of former RCA Semiconductor
[Division.
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Radio Noise Spectrum Concept
Has Arectic Early Warning Value

Boston—New concepts of the radio
noise spectrum, varying from emissions
of interstellar gases to man-made static,
have been described at a tutorial con-
ference sponsored here by Harvard Col-
lege Observatory under U. 5. Army
Signal Corps contract,

More than 250 scientists from indus-
rv, government and education attend-
ing the conference heard among the
subjects discussed:
® Auroral reflections. Radio and radar
signals can be reflected by the aurora.
These effects are being studied for im-
mediate application to Ballistic Missile
Larly Warning System radars to be in-
stalled in the Arctic.
 Radio noise from Jupiter. Except
for earth, the only planetary body so
far discovered that is a source of radio
noise other than simple thermal noise
15 Jupiter which emits intense noise
bursts varving both mm time and fre-
qlll;’l'lﬂ}-'.
® Solar whistlers. Theorv has been
advanced that the sun emits radio sig-
nzls that are propagated along the lines
of its magnetic field to a conjugate
point in the opposite hemisphere in
about the same manner as earth’s
whistlers.

These signals are believed to inter-
cept earth and cause penodic fluctua-
tions of the earth’s magnetic field.

e Radio noise from meteors. At-
tempts to obtain correlations between
mnrnphcnc penetration by meteors and
radio noise spikes resulted in 30% cor-
relation, conhrming results of a Russian
rescarcher who interpreted this as proof
that metcors generated noise. Further
tests resulted in 30% correlation for
meteors that did not intersect the re-
ceiving antenna beam, and 30% cor-
relation against a table of random num-
bers, casting doubt on meteors as a
source of radio noise.

® Interstellar hydrogen. Structure of
the galaxy and large scale structure of
the universe can be studied bv deter-

mining quantity and motion of the
tenuous ]l}'clrugcn gas that 1s a major
constituent ot the universe. These
measurements can be made using the
21 cm. radiation of hvdrogen in its
hyperhne transition, but the signals are
very weak and would be blocked if this
band comes into use.

Study of the effects of radio and
radar reflections from the aurora are
Feing conducted by Stanford Research
institute under a contract from USALDs
Rome Air Development Center. Most
mnmediate purpose of the studv is to
determine problems that will be faced
by radars of the Ballistic Missile Early

Warning Svstem which wall be installed
in the Arctic area, but effects on HF
and VHF communications will also be
studied.

Radio and radar signals at frequencies
up to several hundred megacycles are
reflected by 1omization irregulanties as-
sociated with the aurora, Scattering ap-
pears to take place at irregularitics
aligned with the earth’s magnetic field
hnes. Reflected signals are subject to
rapid fading and large Doppler shifts,
and are most intense when the ray from
a radar meets the magnetic held line
nearly perpendicularly.

Noise received from planetary bodies
can be described as either thermal or
non-thermal. Thermal radio noise is
s:mply the noise generated by any body
above zero degrees Kelvin and has been
observed from Venus, Mars, Jupiter,
Saturn and the moon at centimeter
wave lengths. Noise from some non-
equilibrium source 1s called non-thermal
and, except for earth, the onlv estab-
lished source is Jupiter.

Non-thermal radiation from Jupiter
1s apparently centered in the metric
wave lengths, occurring in intense
bursts lasting about one second over
penods from a few minutes to one or
two hours, varying both in time and
frequency. The noise source is ap-
parently centered in hot spots on the
phtm.t because the signals vary in rela-
tion to the period of rotation of the
planet. Researchers at the Carnegie In-
stitute of Washington who were per-
forming the study attempted to find a
relationship between Hu: noise period
and the well-known “red spot,” but
none seems to exist,

Harvard College Observatory astron-
omers have offered a theory suggesting
that radio energy emitted from dis-
turbances on the sun's surface are
propagated in the “whistler” mode
and mteract with earth’s magnetic field
in such a manner that the effect noted
s a rapid periodic fluctuation of the
carth’s Ilhlﬂ':l'th{ held.

While carth whistlers are propagated
i the approximate frequency range of
from one to four kilocveles, frn:qucnr:x
of solar whistlers would be much lower,
perhaps a factor of 1,000, in the range
from 0.1 to 100 cvcles per second.
Change in frequency would be very
slow—on the order of two to three evcles
cvery 15 min. Signals of this tvpe
are believed to exist and to have been
measured with sensitive magnetometers.

Rescarch both on the subjects of
radio noise from meteors and inter-
stellar hvdrogen has been carried on at
[Harvard College Observatory.
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ANOTHER ESSO “FIRST"

The first approved oils for jet age airlines

A new era in aviation is unfolding—turbo-jet airliners
are joining our commercial airline routes. Esso is espe-
cially proud that its Turbe Oil 15 was the first to be
approved for use in the new Pratt & Whitney jet engines

. and that Esso Turbo Oil 35 was the first to be ap-
proved for the new Allison Turbo-prop engines.

A decade ago, Esso Research anticipated the need for a
new synthetic lubricant for aireraft turbine engines.
Working with American and British designers and manu-
facturers, Esso Turbo Qils 15 and 35 were developed.
Because these synthetic lubricants were used by manu-
facturers of jet engines in the development and testing
of these new engines, they are thoroughly time tested
and performance proved.

Esso Turbo Oils 15 and 35 were the first turbo oils to be

approved by manufacturers of the following commercial
turbo-jet and turbo-prop engines:

TURBO OIL 15

Pratt & Whitney JT-3 and JT-4............Boeing 707 « DC-8

TURBO OIL 35

AIenn B0E. ...cinmmnainimimss s Lockheed Electra
Rolls Royee Dart......... Vickers Viscount * Fairchild F-27
Rolls Royce CONWaAY .....cooveevann Boeing 707 * Douglas DC-8
Rolls Royvee AVOn.....cieesneianis Sud-Aviation * Caravelle

DeHavilland Comet IV
Bristol Proteus 755 .....ccccccvaiias G Bristol Britannia

You can depend on Esso— first in quality and in service!

TURBO OILS =@
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ESSDO RESEARCH works wonders with oil

BUSINESS FLYING

Air Fleet Furthers Jungle Bible Work

By Erwin |. Bulban

Varied fleet of more than a dozen an-
craft is pacing the advance of a mission-
arv service deep into the jungles of
South America, compressing to approxi-
matelv one ffth the time that would
be normally required to bring the rudi-
ments of civilization to primitive tribes.

Flving portion of this operation s
the responsibility of Jungle Awviation
and Radio Service (JAARS), which pro-
vides the airlift and communications
needs of a widespread network of mis-
sionary linguists of the Wycliffe Bible
Translators.

Latter was founded in 1934 bv W.
Cameron Townsend and incorporated
as a non-proft organization in Cab-
tornia. Through an athhate, Summer
school of Lingwshics, the orgamzation
5 dedicated to providing an accurate
replica of the Holy Bible in the indige-
nous language of the some 2,000 primi-
tive tribes in out-of-the-way arcas of
the world.

In the past two vyears, JAARS' air-
planes, ranging from 2 Piper Supw
Cub to a PBY-5A Catalina amphibian,
have fown the equivalent of more
than 1.5 million passenger-miles in the
back jungle arcas of Bolivia, Ecuador
and Peru. Operation of Wrycliffe is
geared to the amrplane in these primitive
areas. According to the organization:

“In jungle areas Wyeliffe cannot ad-
vance faster than JAARS.”

Large Operation

This 15 one of the most novel large-
scale aviation operations in the world,
consisting of some two-dozen U, 5. and
Canadian pilots, many of whom are ex-
service fliers who are also qmi hed air-
craft and engine mechanics. They work
cnbirely without pay, as do all other
members of Wycliffe, living on financial
aid sent them by their friends. Help is
sometimes mppleLHtL::I by a special
fund of the organization in cases where
cutside aid 1s not sufhcient to take
care of minimum needs. It is estimated
that a minimum of $105 a month per
man 1s required to take care of mem-
bers” wants.

Most of the pilots get 40-60 flving
hours a month. Despite the conditions
ind lack of anything but the most basic
aids, the organization has experienced
only two crashes sinee its mception
and 1n neither case were there anyv seri-
ous Injury.

Flving is primarily by time, dis-
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AERONCA SEDAN Hfoatplane undergoes check at JAARS' Peruvian overhanl base.
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Direct
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Tape Speead

15
DC-1250 | DC-2500
cps cps

300- 300-

10,000

Airborne magnetic tape recording...

é6-frack ... 60 minufes... <0.5 f#’

When wyou need compact, lightweight magnetic
tape facilities for permanently recording instru-
ment and flight performance data . . . turn to
Davies’ Miniature Airborne Magnetic Tape Re-
cording System. Here's optimum performance in
an absolute minimum space and weight—ideal for
any type aircraft or missile installation . . . under
any service conditions.

Separate recorder, power supply and optional
remote control, interconnected by flexible cables,
permits complete freedom in locating and mount-
ing the equipment. All components, including the
remote control box, total less than 28 pounds.

Yet, performance is king-sized . . . six frequency-
modulated-carrier channels plus a reference signal,
or six direct-recorded tracks can be simultaneously
taped. By selecting the recording technique, tape

width and transport speed, virtually any class of
data can be recorded. As much as a full hour of
6-channel intellipence can be recorded using the
new thin tape at 114 ips. Frequency response at
the various tape speeds, with both recording tech-
niques, are shown in the above table.

Completecharacteristics, technical informationand
application data may be had on this and other air-
borne and ground magnetic tape recording systems
and equipment. Write Minneapolis-Honeywell,
10721 Hanna Street, Beltsville, Maryland.

Honeywell

DAVIES LABORATORIES DIVISION

Y
e s il s

ENGINE CHANGE in the open air on JAARS' PBY Cataling at Peruvian jungle base.

tance, airspeed and checkpoints, Pilots
USC TIVETS I‘l;r navigation as much as pos-
sible, particularly when weather 15 mar-
ginal. Should it turn bad, procedure
is to land on the water (in case of float-
planes), and wait the weather out.

Major base of JAARS is in the Peru-
vian jungle some 300 mi, northeast of
Lima across the Andes near a natural
lake. Facilities include two runways
approximately 1,500-ft. and 1,200-ft.
long and a cement seaplane ramp. All
JAARS aircraft are brought here for
overhaul and repair—personnel handle
cvery phase of these operations, imclud-
ing recovering, except for overhaul of
the PBY’s Pratt & \Whitney R1830 en-
gings which are o erhauled by Compa-
nia de Aviacion Faucett, S.A.

Radio Gear

JAARS' radio technicians here also
modify military surplus radios used for
two-way communication in aircraft and
bv teams of linguists for maintaining
contact with base. Ground units are
basically ARC-55 which are revamped
so that they weigh some 55 Ib. com-
pared to original weight of 75-80 Ib,
JAARS developed 110-v generator power
supply weighs -EE Ib. Experience shows
that these units have a range of up to
600-800 mi. during the morming; get
300-400 mi. any time during the day
due to their modified and improved
circuitry.  Technicians are currently
working on a program to transistorize
some units to save fuel of the gasoline-
operated generators.

In spite of homemade facilities
JAARS maintain CAA or better stand-
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ards on all its work. It stocks some
540,000 inventory of parts.

Since its inception, JAARS has
maintained a remarkably low turnover
of personnel. Only two pilots have left
since 1946, when the present-day fleet
was started with purchase of a surplus
Grumman-designed J2I° biplane am-
phibian from the U.S. Marine Corps
mission in Peru. An Aeronca Sedan
was acquired three vears later and the
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fleet now comprises a PBY-5A Catalina
donated by a group of Mexican busi-
nessmen, the J2F, four Aeronca Sedan
floatplanes, a Cessna 180 foatplane, a
Piper Super Cub, a Noorduvn Norse-
man floatplane, a metallized Stinson
SR-10, a twin-engine Cessna T-50 unsed
for instrument and pilot checkout and
a halt-dozen Heho Couners.

Top-rated plane in the fleet is the
Courier, JAARS aviation supenntend-
ent and USAFR Capt. Larry Mont-
comery told Aviarion Week. This 1s
due to its proven exceptional short
takeoff and landing capabilities, prac-
tical useful load and safe flving char-
acteristics. Organization intends to usc
the Helio Courier as its basic jungle
airplane, since 1t can work easily n
areas that cannot be handled well by
other tvpes.

Jungle Strips

JAARS flies into some 30 strips in
South Amenca, at least 15 in Pem,
about 11 in Ecuador and four or fve
in Bolivia. For the most part these
strips are hacked out of the jungle
near tribes with hand tools and wheel-
barrows. Smallest landing site, 1In
Arapicos, Ecuador, 1s only 369 ft. long
and 1s at 3,000-ft. elevation. Another,
Chinimbi airstrip in the same country,
is at the same elevation, has a 550-ft.
runway of soft, loamy soil with tall
trees at one end and a 150-ft. cliff at
the threshold. Montgomery noted that
lhe had flown the Courier out of this
strip a number of times at takcoff gross
weight of 2,855 Ib. with main wheels
sunken to the hubs and taillwheel com-

Helio Delivers Five-Place STOL

New five-place version of Helio Courier STOL business plane is shown climbing steeply
after short takeoff run from taxiway at Westchester County Airport, N, Y. Recently
certificated by CAA, five-place version sells for approximately $29,600.
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- INCONEL 700 rupture strength heat treatment

] 2160°F./2 hrs. AC+1600°F./4 hrs. A{‘I:
RO SO,

0.1 1 10 100 1000 10,000
Rupture Life, hr

New alloy!
New strength!

Graph shows excellent stress-rupture strength
of Inconel 700" in 1500° to 1800"F range

Inconel “700"% age-hardenable nickel-cobalt-chromium alloy is
a new heat-resistant material developed by Inco to meet stress
and temperature conditions beyond the range of Inconel “X"#
age-hardenable nickel-chromium alloy. (Specifically, it goes
beyvond the operating temperature range of Inconel "X" by
100°F for the same rupture strength.)

Inconel *700" also has good corrosion and oxidation resistance.
It can be forged, machined and welded.

What do these latest aircraft and missiles

have in common?
Availability

Inconel “700" is available in forging quality rounds from %-inch

: : . . . : All are equipped with Genisco flight control
to 2-inch diameters. Larger diameter bar is available on experi-
mental basis. or instrumentation accelerometers. -y
Meie infaiinaticn What better proof of reliability? E] < —
Sor perticula S PIOPaL sy EE]"i_d for the Inconed I“‘?[}ﬂ- basic With component reliability getting increased attention | 'Q Tﬁ
data Sh_EEt* It gives graphs on yield strE_.-n_gth. tensile strength, from missile and aireraft designers, it is significant to M 9 3
elongation; covers such data as composition, thermal conduc- note the number of supersonic weapon systems equipped g
tivity and the like. with Genisco accelerometers.
Technical assistance A complete list reads like a roll call of tactical and stra- MOBEL DL
tegic missiles and aircraft now in the nation’s arsenal.
Inco has accumulated a great deal of knowledge and experience [ncluded are such weapons as the Atlas, Thor, Nike Ajax, T, A
in heat-resistant materials which may be helpful in selving prob- Nike Hercules, Bomare, LaCrosse, Bull Pup, Talos, B e
lems involving missile hardware, All the information and help Dart, Matador, Corporal and Terrior missiles; and the
we can give you are yours for the asking. Just write, F100D Super Sabre, F101 Voodoo, F106A, and Canada’s
"Reristersd traiemark CF105 aircraft. What better proof of the reliability of
Cenisco instruments than this acceptance by designers of BTEL W)
THE INTERNATIONAL NICKEL COMPANY, INC. these weapons?

67 Wall Street A\ New York 5, N. Y.
NCO

ANCO,

Ik S E sk @i

The Nike Missile

Combining product reliability with guaranteed delivery
schedules and competitive pricing has made Genisco the
free world's largest producer of potentiometer-tvpe Hight

and fire control accelerometers. More than 40,000 have M ,j'EEI'll.EiEZEj-

been delivered to date. L7 #foneroraTEDs

I N c O N I c K E L A L LOYS Send for technical data sheets on all Genisco Accelerometers. 2233 FEDEP.L ,wr:u- LOS HEEE 64 EP-:I-'-“DH-"-IIA
NICKEL ALLOYS PERFORM BETTER LONGER
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CAPABILITIES

Manpower, Tools and Experience

This Giant

SPACE-AGE THERMOS

Simplifies the Handling of Liquid Gases

How to transport hundreds of gallons of
liquefied gases with maximum safety,
maintain near-perfect vacuum and hold
temperatures approaching 460 degrees be-
low zero without the use of auxiliary re-
frigeration equipment? . This was the
problem successfully solved by Beechcraft
engineers in only five month’s time with the
design, development, production, and
delivery of the Beecheraft Dewar, first of
its type ever produced.

Beech Builds:

USMNavy T-34 » USAF T34 « US Army L-23 »

Beechceraft scientists and engineers are at
work on numerous projects involving
transporting and storing of cryogenic
liquids, plus projects in many aeronautical
fields. A letter today to our Contract Ad-
ministration Division will bring full intor-
mation on how Beechcraft's five major
plants, 1%/ million square feet of plant
area, and 7,000 skilled craftsmen can help
solve vour research, development, or
production problems.

eecheraft

BEECH AIRCRAFT CORPORATION « WICHITA, KANSAS, U. S, A,

Bonanza * Travel Air * Twin-Bonenra * Super 18 Executive Transport

pletely buried at the start of takeoff.

Crash safetv features of the Courner,
which 15 upcculh designed to man-
tain structural integrity of the cabin
m event of an accident, is also a big
factor in choosing the nrmeL Mont-
gomery noted one crash, 1 which the
Helio hit some stumps on takeoft and
the plane was overturned. Occupants
were umnjured:; also, he said, the cabin
doors opened as easily as thev would
normally, indicating that the structure
resisted bwisting,

Only  major problem encountered
thus far with the Couner has been
averhaul life of its Lxcﬂmmg GO-435,
according to JAARS' aviation super-
]I'ti'{_l'lﬂulf Cvlinders wouldn’t last even
500 hr., although thev were supposed
to go for 600 |1r he said, and even the
[u:ummg technicians couldn’t lick the
problem, So JAARS is chrome-plating
its Courter engine cvlinder and expects
to get at least 1,200 hr. on them, al-
though they should go 2,000 hr. with
this treatment, he amtul Montgomerv
pointed out that they have no smmlar
problem with other aircraft.

Types of Operations

Major part of JAARS flying apesa-
tions involve flving language specialists
trained by the Summer School of Lin-
suistics, comprising a family, sometimes
with small children, sometimes a pair
of voung girls, into the jungles to
live with the primitive tribes for six
months at a time, in order to study
their dialect frst-hand and attempt to
evolve an accurate grammar in order
that the language can be translated nto
the Sernptures and that native teachers
can be mdoctrinated.

Airplanes also flv in all the material
needed bv the teams, including food,
medical supplies and the two-way ra-
dio equipment, A JAARS' airlift brings
in other necessary gear, mail and some-
fimes g..l‘ﬂ!]iﬂf, -powered  refrigerators,
and occasionally brings out the sick and
injured where necessarv. Procedure is
fur the first flight to usually take in two
translators with two weeks” supplies in
one flight, then immediately make sut-
hcient flights to build anpplm to a
three-month level, Then it maintains
air contact with each camp at least
pnce a month.,

At the end of the half vear, the
translators are brought back to the base
camps to work on the matenal they
have collected. Thev spend perhaps six
months on this and then returm to the
tribes for additional periods as long as
the job requires.

JAARS' aircratt are also used by many
other people traveling in these areas,
including members of other mission-
ary or rehgious groups, Pomt Four
technicians, scientists and native and
fureign civilians having business i the
areas it operates. In Peru, for example,
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Specialists wanted for study and research on

Nuclear Rocket Engines

This is an outstanding opportunity to join Rocketdyne in Air
Force study and research activities directed toward a nuclear
rocket engine.

You'll work with Dr. H. E. Dillaway, one of the nation’s fore-
most nuclear propulsion scientists.

Please check the following list of positions now open in engine
feasibility studies and preliminary design :

1. Senior Engineer Research or Engineering: Nuclear physi-
cist, PhD. (or equivalent experience) for basic studies in the
apphtatmn of nuclear power to air vehicles.

2. Senior Engineer Research: Nuclear Engineer, M.S. degree
or equivalent, with a background in unconventional powerplant
design.

3. Research Engineer: B.S. degree in nuclear engineering. Col-
lege work in general powerplant design.

4. Engineering Specialist or Senior Engineer Research: M.S,
or equivalent, with a strong background in hydrodynamics and
fluid mechanics to study basic re];ntmnalups of propulsion equip-
ment for air vehicles.

5. Senior Engineer Research or Engineering Specialist: PhD.
desired with a background in nuclear energy, servo mechanism,
controls or instrumentation. Should have preferably 4 years
additional experience.

6. Senior Engineer Research: PhD. or M.S. degree with a back-

ground in heat transfer relating to gas or liquid cooled nuclear
power plants, preferably of aircraft type.

7. Senior Structural Engineer or Stress Analyst: Several
years experience in mechanical stress and structural analysis.
M.S. or B.S. degree or equivalent.

Please direct your inguiry to Dr. H. E. Dillaway,

Nuclear Propulsion Group, : |
6633 Canoga Avenue, Canoga Park, Califorma

ROCKETDYNE IR

A DIVISION OQF NORTH AMERICAN AVIATIO

BUILDERS OF POWER FOR OUTER SPACE




it 15 chartered by the air force military
air transport service to provide air serv-
e where there is no other way of
getting around. Surface travel is so
difhicult it can take three or four months
to reach some areas, while an airplane
gcts to the same place in hours, When
persons not belonging to the Wcliffe
organization are carnied, the charter
provides them with insurance in event
ol accident; normally JAARS carnies no
msurance on either its equipment or
porsonnel.

Occasionally  JAARS also supplics
charter service to some companies work-
mg in the area. In one case it operated
a petroleum company's Catalina for
several months when that firm’s pilots
couldn’t handle the job, for a nominal
fee of $125 a month. Missions mvolved
considerable flving over mountaimous
terramn,

Fuel Consumption

JAARS' operations last vear con-
smed some 43,000 g;ll_ of aviation
gasoline—91 octane is standard. Its own
PBY 1s often used as a tanker to re-
plenish gas caches along the nivers in
the areas the orgamization operates. Pro-
cedure 15 to Al the Catalina with
1,110 or 1,200 gal. of fuel, drain oft
required amounts at the vanous caches.

Catalina is useful in flving heavy
loads long distances. In Bolivia, for ex-

ample, 1t was possible to set up a basc
with only two flights in the PBY, sav-
ing an estimated three vears in getting
material to the spot.

Where does it get the equipment and
funds to operate? All the money s
donated by businessmen, compamcs,
clubs, churches and mterested ndivid-
uals.

Donated Equipment

Some equipment is also donated, but
most is purchased by JAARS' buy-
ers from surplus stocks, if necessary, In
the case of the Cessna 180, the story 15
that a part-owner couldn’t sleep one
night because he “heard the Lord talk-
ing to him. Give Wvychffe vour share
of the Cessna 150 vou hold in partner-
ship” was the message. And the part-
owner made the offer to Wychiffe,
which had enough funds to buv the
remaining half ownership,

JAARS' answer 15 simply, “We put
God on the spot and he delivers.” Only
a httle more than a vear ago it owned
two Helio Couriers—it now has a half-
dozen, expects to get another soon and
15 campaigming to get maore of the $25.-
0G0 STOL airplanes for operations in
the Philippines and New Guinea.

When 1t receives sufhicient funds
from a commumty's groups to purchase
an aircraft, procedure 1s to name the
airplane after that donor, The Courers

Monte-Copter Flies New Configuration

Latest version of pressure-jet powered Monte-Copter, shown during test flight at Boeing
Ficld, Seattle, Wash., has completely covered fuselage and new tail. Earlier prototype
(AW Mar. 31, p. 83), was uncovered, featured twin-finned tail surfaces. Two Continental
140 -air hp. engines are mounted in pods on each side of fuselage.
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Controls Development
at Marquardt

by
Roy E. Marquardf,
Presudent

Marqguardt was established in early
1944, Concurrently with the early devel-
opment of the ramjet engine, controls
had to be designed which would operate
within the ramjet engine under severe
environmental conditions.

The extreme velocity and acceleration
of the engines created controls require-
ments well beyond the limits of the tur-
bojets then in development and operation.

Marquardt engineers and scientists
solved these early controls problems...
creating components which produced
reliable performance in the high Mach
ranges; and today under Chief Engineer
Tony Kreiner have gone on to develop a
family of even more advanced controls
and accessories:

In rotating accessories, Marguardt's
pioneering turbine and pump work has
culminated in emergency power units for
the Chance Vought FEU-1 Crusader, and
the Lockheed F-104 Star Fighter.

In the area of supersonic engine inlets,
Marquardt engineers and seientists have
been engaged in broad research and
development programs for the past ten
years. This aero-thermo knowledge
coupled with our controls background
has led to applications for variable geom-
etry inlet control systems on North
American’s Hound Dog electronic coun-
termeasures missile and MeDonnell's
twin-engine all-weather fighter,

And in afterburner controls, exit
nozzles, noise suppressors and nuclear
controls, Marquardt engineers have and
continue to achieve significant engineer-
ing breakthroughs.

Professional engineers will find a
broad range of challenging assignments
and projects at Marquardt, plus oppor-
tunity to further their carrers through
supplemental educational programs.

For information about the profes-
gsional engineering environment at
Marquardt, we invite you to contact Jim
Dale, Professional Personnel today.
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' To Controls Engineers Facing an ENGINEER |BARRIER¥%
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Marquardt Means Opportunity-Controls Engi-
neers will find a spectrum of projects ranging from
vaviable inlet geometry to nuclear engine controls at
Marquardt Aircraft, the company where an ENGINEER/
BARRIER® has never existed, Here in a professional engi-
neering environment you will work with a management
that recognizes and rewards the contributions of engi-
neers, Look to your future by looking to Marquardt, today.

Address your inquiries 7
NN
marquardt i «

to Jim Dale, Professional
WhE RUYSR. CALIFORAMNIAK —"-" 0008, UTAH

Personnel, 16551 Saticoy
Street, Van Nuys, Calif.

Shown here—A. J, Kretner, Chiel Engineer
Curntlrols & Accesgories Subdb-Ihrision

“ENGINEER | BARRIER -an achievement level beyond which you cannot advance
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FLY WEATHER-WISE

L

These weather items prepared in consultation with the United States Weather Bureau

TEMPERATURE VARIATIONS

IN RELATION TO ALTITUDE...

EMPERATURES encountered in a single
Tﬂigh[ may vary as much as 130°F. or more.
These vanations are associated with alturude
anid weather patterns and can affect flight
performance.

Temperature and altitude—Heat from the
earth warms the aunosphere with steadily
decreasing effect as alutude increases. Tem-
perature normally decreases with altitude at
the rate of 315°F. per 1000 fr. At the ropo-
pause (top of troposphere) temperature re-
mains almost constant up to 80,000 ft.
Theretore, modern aircraft encounter coldest
air in the tropopause layer which varies from
about 28,000 fr. in the polar air masses to
54,000 ft. in the tropical,

As altitude increases from approximately
80,000 fr. to 150,000 ft., the temperature re-
turns to almost sea level condition. This 1s
the result of strong absorpuon of the sun's
ultra-violet rays in the layer of ozone gas at
very high altitudes.

At still higher altitudes, the temperature re-
verts to excreme cold.

ALTITUDE IMN FEET

250,000

150,000

100,000
Stratospher

80,000

40,000
Tropopause

F _-._T'-L'r ‘F-"ﬂ

-107*° -7 0"
TEMPERATURE IN DEGREES FAHEEMHEII
NMACA STANDARD

rorecasT: Top Flight Performance with Mobil Aero
Hydraulic Oils and Mobilgrease Aero!

You're Miles Ahead With Mobil!

SOCONY MOBIL OIL COMPANY, INC., and Affiliates:
MAGNOLIA PETROLEUM COMPANY,
GENMERAL PETROLEUM CORP,, MOMEL OVERSEAS OIL OO, INC,
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Instant control response can be yours despire extreme temperature
variations, thanks to the wide range of temperature characrerisucs
of these top-quality Mobil products.

Mobil Aero Hydraulic Qil HF and HFA —These low pour point
and high VI oils help assure trouble-free operation of hydraulic
control systems, brakes and struts through all temperature ranges.

Mobilgrease Aero Lo-Temp and General Purpose—These Aero
greases help assure smooth operation of all sliding and rolling
surfaces of aircraft parts . . . control systems, bearings, and gears,

of its Latin American Inter-Amencan
I'riendship Fleet, for example, are
named “City of Chicago,” “Spirit of
Kansas City,” “Friendship of Orange
County, Calif,” etc.

Organization places title of the air-
planes in the name of the governments
where it 15 operating to Llcmmlratr;m,'_rru
cooperation, which aids in cementing
ties of friendship. Many of the gov-
cinments cooperate to the extent of
their limited resources; last vear the
Peruvian government donated +0,000
gal, of fuel to JAARS.

YAK-18P has top speed of 174 mph.

Russians To Produce

Yak-18s in Quantity

Two new versions of Russia’s single-
engine Yak-18 trainer have completed
flight tests and are slated for quantity
production.

Both planes—the Yak-15P and Yak-
1 8A—cmbody substantial improvements
in design and performance over their
prototvpe. They will be dehivered to
the Red Air Force and to acro clubs
operated by the U.S.5.R.'s huge, semi-
military DOSAAF (Voluntary Society
for Cooperation with the Ammy, Air
[‘'orce and Navy).
® Two-place Yak-15A huas a4 maximum
speed of 161 mph, at sea level, service
ceiling of 16,897 ft. and normal range
of 466 mi. With auxaliary fuel tanks,
range can be increased to more than
2,454 mu.

Main point of the Yak-158A, accord-
ing to Soviet reports, 1s its high rate of
chmb. It can reach 3.281 ft. in 34
minutes. Honzontal speed and ma-
neuverability are better than for the
Yak-18.
¢ Single-seat Yak-18P has a top speed
of 174 mph. and service celling s
21,982 tt. Takeoff run 15 3594 ft. and
landing distance using brakes and faps
15 about 656 ft.

Yak-18F's tricvele landing gear s

Tully retractable, while the Yak-18As

15 only semi-retractable, Both craft are
low-wing monoplanes powered by air-
cooled, radial engines. Thev have two-
way radio and all-weather navigational
cguipment.
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AERODYNAMICISTS & STRUCTURES ENGINEERS

VERTICAL TAKE-OFF...

. » @ New Landmark

of Aviation Progress

Bell Aircraft now presents the opportunity to be
associated with the development of ]li;__rh-perfﬂrtl‘.l-
ance, jet aircraft which will take off and land verti-
cally in a conventional attitude. Two test vehicles,
one of them the X-14, have been flown successfully,
and an operational aircraft is now being designed
for the United States Navy.

Expansion of this VI'OL program has created open-
ings for experienced aerodynamieists and structures
engineers with experience in these fields:

® Structural Design and Analysis

® Flutter and Vibration

® Flight Control Systems

® Propulsion Systems Design and Analysis

® Armament and Installation Layout

Here are challenging. long-range opportunities to
participate in the production of the planes of tomor-
row. Salaries commensurate with your
background, good living and working
conditions, and liberal benefits. Please
write: Supervisor of Engineering Employ-
ment, Dept. E-25, BELL AIRCRAFT CORPORATION,
P.O.Box 1, Buffale 5, N. Y.
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Twin-spool Olympus gives British V bombers
great speed, high ceiling, long range
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Gas-flow diagram of Bristol Olympus, illustrating twin-spool principle
Low pressure system in light gray, high pressure system in dark gray
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The great Avro Vuleans of the British Royal Air Force are
powered by Bristol Olympus turbojets. These V bombers
owe their great speed, high ceiling and long range
largely to the Olympus—an engine which uniquely eom-
bines great power at high altitudes, very low specific fuel
consumption, and exceptional, proven reliahility.

The British Under-Secretary of State for Air, Mr
Charles 1. Orr-Ewing, has stated: “The Vulean has prob-
ably had the minimum amount of teething trouble of any
aireraft introduced in the RAF over the last 10 years,”

Bristol twin-spool system. The Olympus employs the
Bristol-pioneered twin-spool system. This system malkes
starting easy, eliminates surge, and gives a rapid response
to control. Vulean pilots regularly put the Olympus
through “slam™ aceelerations and decelerations at alti-
tudes well above 50,000 ft—one of the most severe tests
to which a turbojet can be subjected. The Olympus
responds magnificently every time.

Latest version—the Bristol Olympus Mark 200 1= tyvpe
tested at 16,000-1b thrust—without reheat. It 13 now 1n
production for the Vulean B Mark 2 and gives the
bomber even better performance. A civil version of this
turbojet—the Wright TJ 38 Zephyr—has been jointly
developed by Bristol and Curtiss-Wright.,

Olympus development. The Olympus is capable of
development into the 20,000-1b thrust class. It has already
run at observed thrusts of over 17,300 1b without reheat,

BRISTOL

- )
Aero -Engines

BRISTOL AERO-ENGIMNES LIMITED « ENGLAND

THE BRISTOL AEROPLANE CO (USA) INC
400 PARK AVENUE NY 22 NY
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WIDE TUNING RANGE, WITH HIGH GAIN, HIGH POWER
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FUSHER propeller has reverse action,

Russian Snow Sled
Uses Aircraft Engine

A propeller-powered  Russian “air-
sled” built by helicopter designer N. L
Kamov for surface transportation over
snow and 1ce in the far north has suc-
cesstully {{mlpf{; ted its tests.

Vehicle consists of a standard Sovict
Pobeda  automobile—minus  wheels—
mounted on runners. On top of the
car bodv is a 260-hp. AL-14R piston
¢ngine— the same powerplant used 1n
H'l't"-.'-rll"- new Antonov An-14 Pchelka
(Little Bee) short-haul airhine transport
plane.

A two-bladed, vanable-pitch pusher
propeller provides forward motion and
braking. If nceessary, the propeller can
unmh reverse  thrust for  hackward
oveIment.,

Russian reports state that the Kamoy
sirsled 15 more powerful than smular
vchicles built earlier “which didn't
provide even nmummmum commfort, were
short lived, and had manv operational
troubles.” The Kamov model 15 said to
be as comfortable as a passenger car

and can be operated by anvone ﬂumhn
with an antomobile’s umtm]

Space onginally intended for the
automobile engine is used for baggage,
Tanks with a fuel ipactty suthcient for
f1ve |'H1[1I"1 n]:u;rttmn are located under
the car’s front fenders.

Sled 15 u.fptlppul with a special heater
usea to warm the engine before start-
ing.

It also heats the car's “cabin”
when traveling and can warm the un-
derside of the runners if they should
become  frozen while the vechicle 1s
stopped.,

PRIVATE LINES

Test program for Russia’s twin-engine
Antonov An-14 Pchelka (Little Bee)
short haul transport calls for approsi-
mately 83 flight hours. An-14 made 1its
hirst flight in mid-March (AW Apr. 21,
p. 43). Standard version will carrv sis
passengers and 330 1b. of baggage for
375 mi; a proposed cargo model will

cairry 1,520-0b. pavlead up to 621 mi,

AVIATION WEEK, May 5, 1958
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Executive versions of IYairchild 14-27

turborpop transport are now scheduled
to go to following: Contmental Can
Co.. General Tire & Rubber Co., But-
ler Aviation, Bank of Mexico, Westing-
house Flectric Corp., Champion Spark
Plug Co., Kimberly-Clark Corp. and
Ideal Cement Co, In all, 13 firms have
ardered planes for private vse. Fairchild
has total of 93 orders on books for
R-27s, includimg airhne types.

Half-dozen separate aerial survey con-
tracts covering some 60,000 sq. mi, of
Bolivia have been awarded Canadchan
[Tunting Group by several international
ol firms. Amount of contracts excecds

5300,000, calls for acnal photography,
photogrammetric  mapping, mosaics,
astro control, airborne magnetomceter
survevs and their interpretation. 1lunt-
inu is emploving a Boeing B-17 photo
ship and  two  Lockheed  Hudsons
cqquipped with magnetometer and photo

oCdAr,

Three Vertol 44 helicopters huve
Lbeen purchased by Canadian govern-
ment at cost of 1|:=|:|m‘~.1111|h]'i. S1 mil-
lion, with spares. Vertols will be turned
over o Spartan Aar Serviees, L td., which
is handling supplv of Mid-Canada
Ilarlv. Waming Line installations v
der RCAF contract.
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Miami, Florida

summer.

AIRWORK Opens A NEW

Accessory Overhaul

e A new building, designed and equipped for the overhaul
of all accessories for both reciprocating and jet engines.

e Located next to the Miami Airport:
1740 N. W. 60th Avenue,

e Overhauling carburetors, magnetos, ignition harness, DC
generators, voltage regulators, reverse current relays,
starters, fuel pumps (engine driven and submerged),
vacuum pumps and hydraulic pumps.

¢ Exchange accessories carried in stock.

e Accessory overhaul for the new jets will start by early

o For details, call: TUxedo B-3467

=4 Rirwork

CORPORATION

SOUTHERN DIVISION

5245 N. W, 36th St., Miami Springs, Florida

Branches In:
ATLANTA = CLEVELAND « MNEWARK +« MILLYILLE +» WASHINGTON

AN AR N RN NRNERRERERERERERRERERERERRERERERERERDEDRNENRENRDN. S,/

A R N BN AN ENEEERESRERREREREEE R NN R BN R N N N R R R R R N R R R R RN R R N R R E R R R R R R R RN TR

127



A message for young
physical scientists & engineers

from James H. Doolittle, Chairman, NACA

Future breakthroughs on crucial problems relating to
aircraft and missiles can be expected in light of
NACA's long record of achievement. NACA supplies
advanced research findings to the Nation's 3 1
aircraft and missile industry, to all branches of the ]
military, and to the airlines. All Americans

can be assured by the knowledge that NACA is
working with a spirit of urgency to help

solve the current most pressing problems of flight.

James H. Doolittle, Chairman, NACA
ac. )., Massachusetls Institute of Technology,

NACA has a staff of 7,750 research scientists and supporting personnel spread
among centers on both Coasts and in Ohio. NACA staff members in pursuit of new
knowledge have available the finest research facilities in the world, including
several of the largest and fastest supersonic and hypersonic wind tunnels, hot jets, a
fleet of full scale research airplanes, which will include the X-15, hypersonic bal-
listics ranges, shock tubes, a nuclear reactor establishment, rocket facilities, a
research missile launching site, tracking devices, and the most advanced mechanical

and electronic computers.

NACA Fields of Research Include: Aerodynamies, Aircraft and Missile
Structures, Materials for Aircraft and Missiles, Automatic Stabilization, Propul-
sion Systems, Propulsion Systems Structures, Rocket Systems, Solid State Physics,

Fuels, Instrumentation.
A number of staff openings are becoming available. You are invited to address

an inquiry to the Personnel Director at any one or all four of the NACA research

centers:
Langley Aeronautical Laboratory, Hampton, Virginia

Ames Aeronautical Laboratory, Mountain View, California
Lewis Flight Propulsion Laboratory, Cleveland, Ohio
High-Speed Flight Station, Edwards, California

( Positions are filfed in decordance with the Acronantical Research Scientist Announcement I18)

The Nation’s Aeronautical Research Establishment
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WHO'S WHERE

(Continued from page 2135)

Changes

John Caseyv, manager, newlv established
Weapon  Svstem Support  Department,
North Amernican Aviation, Inc.,, Los An-
aeles, Calif.

Edwin A, Raney, manager, Dynannes

Division, Wyle Research Corp., El Segundo,
CahF.

Clyde Bishop, manager, Pacific Airmo-
tive Corp.’s aviation products branch, Bur-
bank, Calif.

Gershon R, Makepeace, manager, propul-
sion  staff-Polaris project, Missile Svstems
Division, Lockheed Aircraft Corp., Sunny-
vale, Calif,

Sidney J. Nelson, manager-flight opera-
tions, and Walter R. Kyse, senior flight
manager, Transocean Air Lines.

K. A. Groff, Washington, D. C., district
representative,  Sundstrand  Aviation  and
Sundstrand Turbo Divisions, Sundstrand
Machine Tool Co., Rockford, 111

Peter H. Wenzel, managing director,
Pan American World Airways for Venez-
lela.

John K. Campbell, manager-government
sales, Government and Industrial Division,
Philco Corp., Philadelphia, Pa.

Rear Adm. Ford Newton Tavlor, Jr.,
(USN, ret.), director-Washington, D. C.,
operations, Fairchild Camerm and  Instru-
ment Corp., Syosset, N. Y,

Hugh A. Young, sales manager, Techni-
cal Products Division, Packard-Bell Elec.
tronics Corp., Los Angeles, Calif.

Col. J. G. Mayton (USAF, ret.), staft
consultant, National Research and Develop-
ment Corp., Atlanta, Ga.

Rahland C. Zinn, assistant base manager,
Lockheed  Aircraft  Service-International,
New York Intermational Airport, N. Y.

Bob A, Wilson, assistant to missile prod-
ucts manager, Missile Applications Depart.
ment, Exide Industnal Division, the Electric
Storage Batterv Co., Philadelphia, Pa.

Roy S. Dahmer, assistant general man-
ager, and Martin W, Uitvlugt, experimental
and development engineering manager, Air-
craft Dmvision, Faton Manufacturing Co.,
Battle Creek, Mich.

Dallas A. Murphy, spare parts procure-
ment engineer-commercial jet engine sales,
Production FEngine Department, Aircraft
Gas Turhine Division, General Electric
Co., Cincinnati, Ohio,

H. David Honan, manager-industrial sales,
and  Arthur G, Curtin, manager-contractor
sales, I-'T-E Circuit Breaker Co., Philadel-
phia, Pa.

James R. Garner, chief manufacturing
cngineer,  Technical Products  Division,
Waste King Corp., Los Angeles, Calif.

Martin Rubin, senior mechanical engi-
neer, Waugh Engineering Co., Van Nuys,
Cahf.

Maj. Gen. Samuel S. Jack, Director of
Aviation at Headquarters Marine Corps,
will move to Marine Corps Air Station, [l
Toro, Calif., as Deputy Commander, Air-
craft, Fleet Marine Force, Pacific; Maj.
Gen, John C. Munn, Ct]lmnanding General
of the 2d Marine Aircraft Wing at Cherry
Point, N. C., will replace Gen. Jack as
Director of Aviation,

AVIATION WEEK, May 5, 1958
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Engineers:

work In

dynamic

science

THE COLUMEBEUS DIVISION OF

NORTH AMERICAN AVIATION, INC.
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North American’s Columbus Division,
home of the T2J jet trainer, FJ-4 Fury
Jet and A3J attack weapon system, is
rapidly expanding its Dynamiec Science
Section. New aircraft, missile, and
research contracts havecreated excellent
career opportunities in these fields:

AEROELASTICITY: Work entails mak-
ing comprehensive studies on analvtical
Autter and vibration, evaluation of pre-
liminary designs to determine from an
aeroelastic standpoint the effects of
structural flexibility on aero load distri-
bution.

DYNAMIC TESTING: You'll be engaged
in testing models in laboratory and wind
tunnel, determining the effects of
ground and flight vibration on complete
systems, and measuring flight vibration
in reproduced environments.

DYNAMIC ANALYSIS: Perform stud-
1es on the effect of gust, blast, and car-
rier operations on the structural system
transient load. Apply a generalized har-
monic analysis to random disturbance on
rigid bodies. Ascertain the effects of
flexibility on structural response char-
acteristics,

ANALOG COMPUTING: Work on the
development of analog techniques, cir-
cuits, methods...combine analog-digital
operations by applyving differential
analysis technigues.

Applicants with at least one degree and
related industrial experience are invited
to write or apply to:
Engineering Personnel
North American Aviation, Ine,
4300 East Fifth Avenue
Columbus, Ohio
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EMPLOYMENT OPPORTUNITIES

POWER PLANT DEVELOPMENT Degree in Me-
chanical or Aero Engineering with 5 yeors expe-
rience in turbine engine develapment ar field
engineering required. Position entails developing
specifications for designs of new aircraft Power
Plant installotions ond related systems, menitor-
ing operation of turbine power plants for design
improvement and deficiency correction with
vendors, performonce of specific research projects.

OPERATIONS AMNALYSIS Degree in Moth or En-
ginearing with extensive study ond three years
exparience in operations analysis invelving sta-
tistical onalyses ond probobility theory. Ad-
vanced degree with oircraft ond outomatic com-
puter experience desired, Assignments  will
involve pioneering the application of new mathe-
matical technigques to the salution of mejor air-
line operation and maointenaonce problems.

AIRPLANE PERFORMANCE Degree in Aero En-
gineering with a minimum of 5 yeors experience
required. Should be fomiliar with transport
category Civil Air Regulotions and must have
recent experience in Aerodynomics or flight test-
ing with emphosiz on airplane performance.
This assignment involves preparation of airplone
ond engine performonce doto, and development
of improved flight operation technigues.

AMERICAN AIRLINES INC. ENGINEERING DIVISION

Key positions offering challenging assignments and professional growth in a
stable industry with full employee benefits open to experienced Engineers:

AIRCRAFT AIR CONDITIONING & PNEUMATICS
Degres in Mechonical or Aeronoutical Enginear-
ing with 3 yeors experience in oircroft oir con-
ditianing, anli-icing and/or low pressure pneu-
matic systems, Assignments entail development
of specifications for new oircroft systems, anal-
ys5is of system and component operation and cor-
rection of problems by design changes or revision
of operating ond Maintenonce procedures,

TEST EQUIPMENT DEVELOPMENT Degree in
Electrical Engineering with 3 yeors e=perience in
the Design of electrical test equipment for oir-
craft components and systems. Experience in
design of hydraulic and pneumatic test equipment
also  desirable. Responsibilities entail design
and/or preparation of specifications for various
types of test equipment ond coordinotion
with equipment monufacturers on development
problems.

ELECTRONICS Degree in Electrical Engineer-
ing with Electrenics option, odvanced degree
desired. Muzt hoave minimum of 3 vyeoors
experience in design of woircraft electronic
cystems and equipment including flight instru-
ment and aulomaltic contral systems. This po-
sition Involves system anolyses ond specifica-
tians ond for correction of service difficulties.

experience in design of possenger and corgo
aireraft interiors, Structural experience desired,
This position entoils developmnet, evoluation,
design and medification of aircraft interiors ond

For further information, send derails of your edvucation ond experience lo

PERSONNEL DIVISION

AMERICAN AIRLINES, INC.

AIRCRAFT INTERIORS Aero degree with 5 years

related components.

4 :

910 South Boston Ave., Tulsa, Oklahomu

ENGINEERS

RESPONSIBLE POSITIONS
at
SIKORSKY HELICOPTER

STRUCTURAL Condidates must have B. 5. or M. 5 degree in Aero-
noutical Engineering. Five yeors' experience in major

. DESIGN aerodynamic studies and influence on design configura-
ENGINEERS tien invelving EXTERNAL AERODYNAMICS, STRUCTURES,

STABILITY AND COMNTROL,

SONAR SYSTEMS, AUTOMATIC CONTROL AND DROMNE
AVIONICS SYSTEMS, MAVIGCATION AND COMMUMNICATIOMN SYS-

o ENGIMNEERS TEMS. |

Three to five years’ experience. B. 5. or M. 5. degree I
in Electrical or Mechanical Engineering.

ACOUSTICS, VIBRATIOMS, AND FLUTTER AMNALYSIS,

.' DTHAHE“ES Three to five years' experience. B. 5. or M, 5. degree in
ENGINEER Aeronovutical, Mechanical or Electrical Engineering.

MECHAHIEAL B. 5. or M. 5. degree in Mechanical, Civil or Aeronautical

Engineering. Must have minimum two years experience

'. DEVELOPMENT in stress analysis, fatigue phenomena or design analysis

ENGIMNEERS of gears, bearings, shofts, linkages, etc. For odvanced
studies on rotar heads, blades and power tronsmission.

Please send o complete resume fa Mr. R, L. Auten, Bridgeport Personnel Depariment.

SIKORSKY AIRCRAFT

ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION
BRIDGEPORT and STRATFORD, CONNECTICUT
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EMPLOYMENT OPPORTUNITIES

BECOME A

SALES ENGINEER

FOR AMERICA'S LEADING
FUEL INJECTION NOZLLE

MANUFACTURER
DIRECT BENEFITS—(igd] starfing nalary and
pxpe=es with growing ¢ompany. HExcellent oppee-

bty for nedvaneeaert

INDIRECQT BENEFITS—I1'rullt sharing—retirement

plan, grodip e Insuranee, hoalth and accldent
Wis1l Fidace. Fleasant  working  eonditiops 14
priglerds mle-cofditbonsd  offiew.

DUTIES—Assist (ol infeetlon nowle departnient
manager i eoniaciing airernft and coninercial
gns  iurhine o mockel  elg@ing  nanieiaeTiines
uned 1B & I organlzations, Contacts will b
primarily englpeering departments and develop
meent  pirehAsi g people. Soanye adhinkndstrative
anil enrlinating work 8 regulred inside  the
plant, ‘The s we hire will work ot of the
home aMes o West Dies Moines, lowa, He shold

plan o travel a masimum of 405 of the working
LR

EXPERIENCE AND TRAINING — Enginecring

grattupte preferred. Helling or estsfonmer contact
expedience In gns turbine or aecessories  Held
desiralils, At 20-38. ALl replies hedd In strictest
copfitdlenoe, Sepd ressime 10

RAY J. SLEZAK
Delavan Manufacturing Company

B11 4vh Street, West Des Moines, lowo
CRestwood 4-1561

If vou liave been lopking for st Employment Agency
that Is skilled In the STATE OF THE ART of

Terhnical Becruitment and RELIABILITY OF IN-
FORMATION concerning positions, why not cosm-
mutiieate with us 51 once! ALL TPOSITIONS VEE
I*ATIL

FIDELITY PERSONNEL SERVICE
I12I8 Chestnut SL Phila. 7, Pa.
Eoeclalizts in Avietion, Electronics and Nucléonics

AVIATION WEEK, May 5. 1938

Men who can work to these stringent
operational requirements will be well
equipped to handle still more demanding
“ecommand” problems. As the Manager of
General Eleetrie’s Missile Guidance Section
said recently: “With this job behind us,
there will remain no significant obstacle

to the practical guidance and navigation

of other space vehicles.”

ENGINEERS, E E

A program that is
attracting some of"
the best minds in
electronics now

calls for additional
creative engineers

GUIDANCE
SYSTEM FOR

AIR FORCE
ICBM ATLAS

UNDER DEVELOPMENT
AT GENERAL ELECTRIC

Current opportunities at the Section are
at all levels...and exist in practically
every phase of the program.

If your field of special competence
appears in the list below there mayv be
a position open to vou, with high
professional implications for the future.

Systems analysis, evaluation & integration »
Systems and component reliability « Transistorized
circuits, pulse circuitry, IF-Video circuits « RF and

Microwave components & plumbing » Communi-
cations control devices « Doppler radar design &
development « Digital data processing techniques,
data transmission involving D & D of ground-based
& airborne antennae, transmitters, receivers; appli-
cation of transducers, transponders, etc. » Test
operations, including planning, range instrumentation
& test execution; development & application of
automatic test equipment.

There is an unprecedented challenge for
electronic engineers in developing the
command radio-radar system for Atlas.

Positions are at Syracuse and Utica, N. Y. facilities.

Pleasze address yvour resume to
Mr. E. A, Smith, Dept. 5-B

If your qualifications approximate job “specs,”
he will arrange a convenient interview,

Portions of this system must achieve
accuracies on order of 1 part tn 10 million
-..and maintain them without degradation
under the extreme conditions of shock,
vibration and temperature encountered
during an ICBM’'s blast off and acceleration
along the initial portion of its trajectory,

MISSILE GUIDANCE SECTION

GENERAL @3 ELECTRIC

Court Street, Syracuse, N. Y.

GENERAL ELECTRIC GUIDED MISSILE CONTROL FACILITY WS107A-1

AVIATION WEEK, May 5, 1958
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EMPLOYMENT OPPORTUNITIES EMPLOYMENT OPPORTUNITIES

|1 ADBRESE BaXN N, REPLIES Th: Bor No.
-i Clysgified Adv, The. of this ]'Ju-'u'l'r-'rl'l'r_lrl,
Sidel P e NEeRTEEeRl ARG,
A o NEW YORK a6: P. 0. BOX 12
“ Ppor‘““I v CHICAGO 11 520 X. Mickivan Are,
. t [ BAN FRANCIECD §: 08 Pgat 81,
AERONAUTICAL ENGINEERS W’I“‘I 1] FII ure. -
SELLING OPPORTUNITY OFFERED
For EnginEEI'S Sales Ropresentative Alrcraft Eng. O/H
Services, Your engine O/H knowledge and
* 1t . . t 3 ! : d " philities as selfl-starter more important than
Air-::raff; |ﬂ5tFHmEnt3ttDﬂ Epl!.f:lﬂll.‘it, AE:D.HEUHEEI. Engineer, M. S.. In F!!.EH:I Helding engineering quIFE and with experience. You will become Regional Mgr
M.S. with experience or Ph.D. in Elec-  nautical Engineering with math minor. strong background in the aircralt lield— in Chicago or N. Y, aren with good draw
trical or Aeronautical Engineering. Two years' experience in: evaluation of K preferably in rotary-wing development. ?'m“r!ﬁjt .EEF’mLFt'F'.',”!Hl' h'll,:lﬁllqll:}'—::"]]?:'l” t,:"‘f.'”l."“;
Background in aircraft instrumenta- airborne systems, both digital and T ———— "p":]:r:;:}:.‘ ernhle ravel, -7912, Aviatior
tion, especially air-speed and altitude  analog: navigation technigues. includ- : N mirerail stress  aonlysix AEHNL A —— — : e
L i i £ i i . i Hidn kila® TR i Ths iE il EE e IR L P
measurements. Flight test experience  ing inertial navigation; and aerody- fe e tural Integriiy of experimental EMPLOYMENT SERVICE
irable. Thorough knowledge of namics. Expérience in data reduction Fotarvy-wing alreraft : Ty
des b Eh : Ed s _E s tnprammetr PR WEIGHTS EXGINEER—io tilke charge Technical E.ru-l‘m:l Service Pgr&_‘.unnel _l#a-ilahie
Servo-mecnanisms and electromcs nec- phnotog ¥ . af welelits osthmatbon group, Must have Free Information on Technicians with hack-
essary. Must have creative talent and  analyze flight test data, do systems e tensive buekgronmd inaireralt weights grounds in A&E-Electrical—Sheet Metal
: . . Ives d eolve oroblems in spheri- | et it fon Hydrauliecs Light Aireraft—Hellcopters—lJet
interest in working on new methods of  analysis, an P P . FLIGHT TEST ENGINEERS=—Tully quuli- Powerplants—Alrline Maintenance—Contact
aircraft instrumentation. cal trigonometry and photogrammetry. o} fiedd 1o plan aml coordinate Hight Lest Pittsburgh Institute of Aeronnutics, Alle-
: |-|'--;|.|1|.I redluce andd :IJ:ml.'n"-’.-'I ”"—ilflﬂ I:'I""' J:'hun:I; E'-{]r_lun'l_'-' .-;LEI'JHJI'I_] K. H-]_.t:!ir?:': g:ﬂﬁ”'ﬂ
datsa and propare reports on lest s !_.'.- Pittsbury 16, Pennsvivania. aTe aollect
Advantages of IBM _ Helicapter flight test experience dex —Homestead 1-7500 or 1-0468.
A recognized leader in the electronic computer field . . . stable balance of military , P ELA NS RS N ENGINEERS—with ex- = = = ———
-ﬂﬂd I:EIITIFT!EI"CiEI 'l"i'ﬂlfl'i. e aduancement on mer[t NI cnmpan:’r.paid rg]ncal_‘ign ' I|.-|-| -I:.ll. is - .-n-l:'-.nlrul;nhr-_'ul-l:-I.IHH:IT-!i:.:_-:lr!:;rt:‘rl:-l'l.:”ljl-:.l.lr:l.- FGSITJEHS WA”TEI:’
expenses , . . liberal company benefits . . . salary commensurate with ability and _ L s Al nns Experienced Sales Enginecr available with
experience, bl ARRODYNAMICISTE — experienced 4 established contacts in the East Coast Air-
. . e helicopter perform e :-.fl-l_lll-':_ll-_'tl n eraft Industry will represent your company,
Immediate openings at UWEEG- N. Y. . ur stnbility and "':”'I';:' !I:-._;:1T~., lend technienl assistance and inerease snles,
ini ieati ' . NETRUMENTATIOX EXGINERRS — X y re Graduate., PW-7740, Aviati ek,
WRITE, outlining qualifications and experience, to: N erionEe in miniaturised MENt 1egt in Collego Graduate. PW-7740, Aviation Weak
sirunieninlion systems highly "|"""""""' Ex AF Pilot-23, Married Desires Immediate
Mr. P. H. Strohm, Dept. 524 Q DRSNS .L‘CUI DRA li”f'rl'*."lﬂ':-"'- = D executive, commercial, charter, ferrying or
A T £ A frame aml mechanion]l dexigners and lucti test fAvi . 5 vre. At. experi=
Mi&tﬂﬁﬂ Products Division ' -E_--l:-"-! -|'I 'LIH---*rI_I-'I"-I wnil with experience in E:E:E-u?w:fhn -:=.i-'l.'. :1;qli““milii1.‘ 1:.-Ilrl:::jll'l l:ni&?ljlzlirz‘:. -
IB orp. Live RIrerail ek Comm., sMEL, Instrument, Tyvpe ratings-B-25,
o, New York . ALSD DC-3, Boeing 377: also flt. experience in
i - . ".'G'T'.'-l varfous single eng. A/C plus Twin Beech and
ODATA PROCESSING i HELICOPTER TEST P de Havilland Dove. Anxious to please anyvone
INTERNATIONAL ELECTRIC TYPEWRITERS - xnerlenee with wilitary test programs | interested, Enmph;l'.uin:::'u:w: on request. PW-
BUSINESS MACHINES MILITARY PRODUCTS . lehily desirable - 7778, Aviation Weel.
SPECIAL ENGG, PRODUCTS | g : | iR - ;
CORPORATION SUPPLIES g IE uin dre muniifed fur oy 08 Leae B ATR pilot, 4600 hours, no accidents. World
TIME EQUIPMENT :__','!k:',,..."'.',, .I.'", Sleml Lo enEaged. in A7 6% wide major airline experience. B.5. (Physies) ;
Comatet creneram  of helicopler develop- extensive flight operations, elecironics hack-
1|.--In1f b ground, Also certificated as first class radio- s E L L E R
Plant lucnied in an aven with el living telephone operator, flight, ground instructor,
,',:'r:,Li:l._,;,._ Write of hhone dispatcher, control tower operator, Age 32,
o - PW-7T817, Aviation Weel.
. - P. J. Bainbridge, Personnel Director — — —
SELLING OPPORTUNITY WANTED
ETH"D?H[ EHMFA-HT I]F AHEHIBA, IH[:. E:pﬂi_llun:ad. Well Established Hupmwnh:- h l i'l h' th 'I i i'l t
a | tive, Licensed, Gradunte Engineer. Now avail- m m
EHE'HEEHE Cross 'IhE barrler tﬂ' ihE St. Jumes, L. 1., N. Y. able to represent you to the nireraft. missile s “ ay e e oS s g“ can
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LETTERS

Helio “Courier”

Your otherwise excellent article of March
17 (p. 85) on the Domier Do.27 men-
tioned that the cnrp],mu LSCS Luuut sumlsr
to STOL airpl
“Storch™, Ryan Dmgunﬂt ‘ t.'t:, hut e
stmu'.rahh' omitted mention of t]u, Hehio

“Courier” which has been in use since 1933
and i5s now giving service in 13 countries,
mcluding our own, in uses too varied to
list here,

Ropert L. DeEviNg, [k,
Chief Technical Engmeer
Helio Aircraft Corp.
Norwood, Mass.

Safety Responsibility

An arr disaster, the midar collision
obt a PZV and a C-118 over Norwalk, Calif,,
has imbued me with a desire to share my
thoughts on air safetv with those m avia-
tion.

I believe the aircraft industrv, as the
creator of the arcraft, must share in the
responsibility for safetv of human lives, and
cannot simply conform to minimum govern-
ment regulations,

There has been much talk and many
board committees formed to discuss plans
for an air trafhc system to cope with the
prablems of the “jet age”. Now the jet age
15 upon vs ind it 15 obvious that the same
government agencies that were unable to
cope with the problems of the “piston age”
still have the ball. Shall we stick onr heads
in the sand and say that it strictly a govern
ment responsibility?

I would like to congratulate the Avienics
Industry on the excellent progress made in
commumcations, radar, proximity warning,
and other equipment which greatly increase
the safety of Right. It is obvious that
stringent traffic control svstems muost be
developed and utilized. The structural in-
tegrity and reliability of our mircraft have
been developed in o magnificent manner.
But one very important link, the human

clement, has remaimed. and can he expected
to remain, relatively static,

When electronics are 1007, reliable. then
and only then, can the pilot be removed.
Until that time, progress must also be made
in improving the pilot’s visibility and sim-
plifving his tasks so that he can devote a
reasonable amount of time to watching out
the windows. Real progress has been made
i military aircraft—jet hghters in pnrticulnr,
in cockpit visibility, The B-47 is an ex-
cellent example of this visihility in a large
aiteraft. What advances have been made in
mch:t visibility of transports since the
DC-3? In grand old tradition, we should
have kept the buggy whip! Transport air-
cratt have a mission, too—delivering the
passengers safelv  at their destinations,
Speed and comfort must be secondary.
Why not give the pilot the integrated, sim-
phﬁml display being developed for the mili-

tary?

I would like to appland Aviarion Weex
on the excellent articles on air safety, and
cepecially the transport visibility investiga-

138

Aviation Week welcomes the opinions
of its readers on the issues raised in the
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of writers will be withheld on request.

tion after the Grand Cinvon disaster. The
facts have been presented and are obvious
to private pilots like myself. 1 believe the
aithmes themselves must require design of
safer transports. Thev have probably not
required bubble canopies or rear-ward fac-
img seats to keep the puoblic unaware of
danger.

The public is aware of the Grand Canvon
and the Norwalk disasters. We, as the in-
dustry promoting aviation, must retamm a
moral responsibility for human life if we
expect to sell aviation to the human race.

A. Kerrn Sanrrw
Fullerton, California

Reserve Cuts

During the many past weeks of reading my
Aviation WEeEk, onc subject which might
be worthy of reflective comment has not
heen mentioned namelv, the reduction m
force within the armed forces of many tech-
nically qualified reserve officers who have
spent a4 large percentage of their working
lifetimes in the service of their country only
to e released from active duty during their
more dificult re-emplovment vears without
anv of the security benefits which normally
accrue to service pummwl at the termina-
tion of a satisfactorv period for active duty
retirement.

since the necessity for retamning  tech-
nicallv trained personnel has been docu-
mented by the President of the United
States, Senate and House investigating com-
mittees and all the heads of the armed serv-
ices, this action s impossible to logically
understand.  Responsible  public  offcials
throughout the free world have indicated
that our very survival does and will depend
on an increasing requirement for a tech-
nically superior military establishment. The
Congress 15 now favorably considering a new
pay bill to carry out the primary require-
ment of rchuung skilled personnel in the
armed forces. Large numbers of students
are bemg subsidized by federal appropria-
tions to hll the urgent need for technically
traine FmF]L vet behind the scenes reduc-
tions in force of clectronics engineers.
special weapons officers and  aeronautical
engineers have taken place to satisty a pre-
Sputnik, Wilsonian order to cut defense
expenditures by reducing the personnel al-
lowances within the officers’ designations.

The effect on service morale, the severe
induced hardships upon forcefully released

personnel, the obvious loss of valuable gnd ™

experienced officers, the distressing family
dilemmas—none of these resulting circum-
stances have shaken the Pentagon or the
White House from their viewpoints that
this action is sensible and consistent with
the emphatically expressed need for the
greatest possible retention of trained tech-

nical people. Even Rep. Carl Vinson
through the House Armed Services Com-
mittee has failed to convince the Pentagon
of its error.

As an interested citizen in this wrongful
admimistrative action, it seems that vour
publication might be interested in casting
the spotlight of common sense public
opinion upon this slap at the reserve forces
and perhaps to some degree favorably sup-
port the hearings now scheduled to com-
mence within the House Armed Services
Commuttee following the Easter recess.
Let's return these officers to duty immedi-
ately. )

Kemeron ], Pemry

St. Albans, V.

Whitewash

The ALPA protest against the Aindings of
the CAB in the case of the Rikers Island
crash (AW Apnl 14, p. 109) seems to be
an attempt to whitewash Capt. Marsh’s fail-
ings as an instrument pilot,

Capt. Marsh states lns primary concern
was airspeed, rate of climb, and direction,
The three instruments inferred by this state-
ment certamly cannot be classified as repre-
senting a proper instrument scanning  pat
tern.

I am not famibar with the instrumenta-
tion of the DC-6, but as a rule the so-called

“primary flight mstruments” are usually air
driven or read from pitot static. 1 can still
hear my mstructors chanting “needle, ball,
airspeed, altimeter.” |

With proper reference to these three in-
struments and the gyvro honizon (it oper
able), this crash could have been averted.

H. F. Swerrzer, |r.
Lt., USN.R.
Wakeficld, Mass.

Relative Motion

Having noted the difhiculties involved
the development of the Collision Warning
Systems, it appears that one important area
is being overlooked.

This is the lack of relabive motion of the
other aircraft as viewed by the pilot, ie.,
aircraft on collision conrses will retain their
angular displacement as viewed by the pilot,
and grow in size. This lack of motion ap-
pears to be the reason why a maneuvering
aircraft will be seen at a much greater dis-
tance than one whose position is relatively
fixed.

Now 1f recent methods of screening non-
moving targets from radar screens could be
reversed to delete the moving (in bearing
only) targets, there would be left a presenta-
tion of possible collisions.

This would delete ground areas below but
indicate hills directly ahead as it would
also show heavy rain areas when directly on
coursc,

This system would have some limitations
such as aircraft fAving on parallel course
within range of the system and arcraft fly-
ing circular flight paths.

Bruce L. Crars
Lakeland, Fla.
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your standard for
the future...
The Fastbolt System

the mdustry’s
new umtized
fastening concept

Versatile: Combines advantages of a permanent fastener with the ulility of a nut and bolt

Fagtbolts and Fastnuts are
available in a wide range of

Lightweight: Within .029% of lightest high strength permanent fastener

materials ineluding alloy

High Streagth: Tension head fatigue and static tensile performance from a shear-type head
Shear Strength: 95,000-140,000 psi depending on materials used

steels, several titantum alloys,

Speedy: Average Installation time: 8 secs per assembly

stainless steels, super alloys,

chrome die steels and alum-

qui-ﬂutullﬂ* Fastbolt gun gives built-in adjustable turnun :nntml through

positive ball-bearing clutch

the Fastbalt Gun inum alloys.

Re-tightenable: You can be sure that each fastener is carrying its share of the load

Re-usable: Exceeds requirements of MIL-N-25027

Self-Locking: Vibration proof lock through Fastnut's double-locking action

VOIESHAN

MANUFACTURING COMPANY

~ Cost-Saving: In all phases — purchasing, stocking, tooling, Installation, inspection and clean-up

o division of PHEOLL MANUFACTURING COMPANY
B463 Higuera St., Culver City, Calif,




How

‘solves

7/ typical aircraft fastening problems

Speedier installation of access panels

ESNA gang channel nut strips elimi.
nate the costly, time consuming instal-
lation job of riveting individual nuts.
Available in straight or curved sec-
tions and even complete rings, custom
designed for applications such as ac-
cess doors or inspection covers.

Bolting non-parallel surfaces

No more costly spot facing, step mill.
ing or hand selecting tapered shims!
ESNA’s counterbored, self-aligning
types include one lug, two lug, gang
channel, standard hex and high ten-
sile types. Ball-and-socket relation-
ship of nut and special base allow an
8° tilt in any direction from centerline
to compensate for draft angle or tap-
ered sections.

Fastening stressed joints subject to
temperatures up to 1300°F.

For really “hot” applications such as
jet engine flange assemblies or fire
wall sections, where fastener depend-
ability is critical, ESNA offers the
“long-beam” locking device. The full
cantilever of these sections assures
protection against failures related to
relaxation, creep and similar prob-
lems caused by the effects of ex-

tremely high temperatures upon met-
als. (Ask for ESNA Bulletin No.

5715 Design Manual for High
Temperature Self-Locking Nuts.)

Simplifying major
substructure joining

An ESNA barrel nut doesn’t have to
be held for wrenching . . doesn’t need
precisely mated bolt holes. The bar-
rel-shaped fastener,is simply finger-
pressed into a drilled or reamed hole
until the special clip snaps into posi-
tion at the bolt hole location. The
030” float of the nut section of this
fitting avoids misalignment problems
and the bathtub recess for wrenching
area is eliminated. New NAS 577 bar-
rel nut (180,000 psi) now available.
Also 160,000 and new 220,000 psi

series.

-——
-
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Applications requiring guaranteed high
reusability through more than
50 on-off cycles.

Where repeated tear-down and re-ase
sembly or frequent readjustment 1s
required, the exceptional elastic
“memory” and non-galling character-
istics of ESNA’s standard nylon lock-
ing insert guarantees long lasting
locking torque and fastening depend-
ability. Available in all sizes and con-
ficurations of standard aircraft type
nuts. Parts can also be designed to
order and in any standard configura-
tion, with guaranteed re-use factors as
high as 300 on-off cycles.

Attaching components in areas with
limited wrench clearance.

Miniaturized insert-type hex nuts with
across-the-flats dimensions as small as
109 in the 0-8Q size . . . or all metal
(550°F.) nuts to AN365 or NAS 679
performance specifications with inter-
nal wrenching hexagon faces (which
permit use of smaller wrench sizes)
are available for use at locations
where space and weight limitations
are paramount. Complete lines of
NAS miniature anchor nuts in carbon
steel and A286 stainless steel are also

in production. Ask for your copy of
the NAS/ESNA Conversion Book.

Sealing against fuel tank leakage

No danger of highly volatile fluids
leaking past bolt threads with ESNA’s
self-sealing, floating anchor cap nut!
The one piece cap unit is provided
with “O”-ring seal around its base
which seals immediately the nut is riv-
eted to the surface. The self-locking
nut enclosed within the cap has .025”
float to compensate for misalignment.
Also available in gang channel nut
strips.

I

Dept. N49-525, Elastic Stop Nut Corporation of America ‘
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