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It's no wonder that engineers think of
the KAYLOCK H20 12-point nut as a
“feather light titan.” Up to 36% lighter
than any other hi-tension 12-point self-
locking nut, the H20 provides maximum
structural properties of ultimate tensile
strength and fatigue life. Kaylock’s all-
metal, self-locking, elliptical construc-
tion makes possible amazing savings in
weight while actually increasing per-
formance. Precision wrenching surfaces
are designed to withstand full wrench
torque requirements of 180,000 to
200,000 psi tension bolt applications
(NAS624 series bolts).

Suitable for use in temperatures up to
550°F,—the KAYLOCK H20 offers
complete load carrying threads through-
out its height and combinges a positive
self-locking nut element with a perma-
nent-type molybdenum disulfide lubri-
cant. This combination provides for

uniform pre-load in the bolted joint — to
assure maximum fatigue resistance.

Tension fatigue tests and static tension
tests conducted by both Kavnar and
aircraft manufacturers, have established
its rugged reliability.

Complete line of Kaylock all-metal self-
= 5 E ’ . |l| [

lockine nuts aviulable in steel and A-250

corrosion-resistant steel.

KAYLOCK

All-metal self-locking nuts ®

conform to all Air Force - Navy stan-
dards: AN363, AN364, AN3IOG3, AN3GO,
and the new low height National
Aircraft Standards.

Kaynar Mfg. Co., Inc. » Kaylock Division, Dept.

_w' Conquers all 'heavies’

W

upP 70

36% LIGHTER

THAN ANY OTHER
HI-TENSION 12-POINT
SELF-LOCKING NUT

Z +» Box 2001, Terminal Annex = Los Angeles 54, California * ©1957

Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec
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THRUST REVERSAL designed by

list of slactronic achiavements an- Goodyear Alrcraft makes shortfiald

gineerad by Goodyear Aircraft. capabilitias a reality for high-speead
jots — promising new marging of

safaty for carrier-based jet planes.

UNERRING GUIDANCE heads a

TO
ESCAPE:

ESCAPE CAPSULE by Goodyear
Aircraft—a down-to-earth, bring-
‘am-back-alive package — haralds
fail-safe escape for any member of
a jet crew.
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Plants in Akron, Ohlo, and Litchfiald Park, Arizona, Rewarding Careers for Engineers

3



Gulping 20 miles of sky per minute

Jets, vapor-trailing at twelve hundred miles plus per hour through
the stratosphere. require precision-built rotors that compress air
before injection into the burner cans. LEx-Cell-O builds both the

rotors and blades for these fast-flying aireraft. .. a]ung with fuel

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

EX-0FLL-0 FOR PRECISION
ﬁ%m%EEMMM

e EX-GELL-O

PARTS AND ASSEMELI CORPORATION
) il ’ DETROIT 32, M/ICHIGAN
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AVIATION CALENDAR

Jan. 6-8—Fourth MNational Symposmm, Flog
tronics Reliability and Ouality Control,
Hotel Statler, Waslungton, 1. C.

Jan. 9-10=Mleeting of Arlines Proximity
Warning Indicator & Air Collision Avind
ance  System Committee, H-:lﬂj-.'.'-.clell.l-
Roosevelt Hotel, Los  Angeles, Calil

Jan, 13-15=10th Annual National Conven-
tion, Helicopter Association of America,
Woestern Hills Inn, Dallas-Ft. Worth.

Jan., 13-17=1938 Aanual Meecting, Society
of Automotive Engincers, Sheraton-Cadil
lac and Hotel Statler, Detront, Mach.

Jan, 13-May l4—Lecture senes on space
Technology, sponsored by University  of
California and Ramo-Wooldnidge Corp.,
to be held in Los Angeles, San Dicgo and
San Francisco., FFor details write: Univer
sity of California Extension, Dept. ot
Conferences and Special  Activibies, Los
"l.llgl.'ll.'"-: 24 Calif,

Jan, 14-15=Yankee Instrument Far & Svm-
posinm, sponsored by Instrument Socicty
of America (Boston, Connecticut Valle
and Fairfield County Sections), Hotel
Bradford, Boston, MNass.

Jan, 18-31=14th Annual Technical Confer
ence, Society of Plastics Engineers, Shera-
ton-Cadillac Hotel, Detroit, Mich.

Jan. 20=Winter Meeting, Provisional
Western States Sechon The Combus
tion  Institute, Californeg  Institute of
|'u||r|¢|h|_t_'l1., Pusadena. Calif. For detals
wribe: Mre, G S Bahn, "'-.];Hllll:lr-.:“ \iT-
craft Co,, Van Nuvs, Calit,

Jan, 20="Information Theory and the Com
mumcations Engineer,” speaker Dr. Mar
cel Golay, consoltant, Physical Sciences
Aditorim, l'llII'L]'hil’j-.' of Pennsvlvania,
Philadelplhia.

Jun., 20-21-=First Annual General Mecting,
\ssociation of Loecal and Territonial Air
lines, Washington Hotel, ‘Washington,
3, C.

Jan, 20-Feb. 7—Aviation Institute for Com-
mereial Carriers and Business Pilats, Umv
of Southern California, Los Angeles

Jan. 22-26—First International Aar Show &

(Contimued on page 0
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WITH A SINGLE HYCON EASTERN CRYSTAL FILTER
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AND REDUCE WEIGHT, SAVE SPACE,
IMPROVE PERFORMANCE AND RELIABILITY

It will pay you to investigate how this unique component can
improve performance and reduce costs of your communications
equipment. Hycon Crystal Filters make possible single conver-
sions in AM and FM receivers while retaining the important
advantages of double and triple conversions. These units permit
excellent reception in the presence of strong jamming or in-
terfering signals. Center frequencies are accurate to ,001%.
Insertion loss is 1/10 of other filtering methods. Aircraft and
guided missile environmental requirements are exceeded. Write
for Crystal Filter Bulletin.

HYCON EASTERN, INC.

73 Cambridge Parkway Dept. W, Cambridge 42, Mass.
Afliliated with HYCOMN MFG, COMPANY, Potadena, Califormnio




AVIATION CALENDAR

A Fl“TTE R DAM P E R (Continued from page 3)
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‘ I'xiumnun. Master Faeld, Miami, Fla. For

details write: PO, Box 2579, MMiami 17,
Jan. 27-30-26th Annual Mecting, Institute
of T]IL Aeronautical Sciences, Sheraton-

Astor Totel, X.Y.C. Honors Night Din-
ner, Jan, 29, _

Jan. 28-31=14th Annual Technical Confer-
cnee, Society of Plastics Engineers, Sher-
aton-Cadillac Hotel, Detroit, Mlich.

Jan. 29-31—Fourth Anmual AMeeting, Amer-
DESIGNED BY AMam  Auds-

wan  Astronautical Socicty,

torium, lnqlmr.nnﬂ Societies Bldg., 19
Jan. “I-H—.'\IIILTJLJH society for Engimecr-

g Edocation, 1938 College-Industry
. E:;HELTL'IH'L'. U, of Michigan, Ann Arbor.
AERD PRODULTS, INL. :

Jan. 30.31—=Seventh  Annual  Instroment

IS NOT JUST short  Course, sponsored by Southern
ANOTHER DAMPER California Meter Association and Los An.

guh:& Harbor Jumor College, at Los An-
geles Harbor College. Wilmington, Calif.
Feb.  3-4—Industry-Service  Symposinm
' It MUST eoperate through minute _ Flight Control-Panel  Integration, Bilt-
3 more Hotel, Davton, Ohio. For details:

amplitudes but be capable of Mg’
¢ ”1-"|Li1'|-.'.'1f'rr"1u{|h|-1"'H'E'L";‘Fll"|rl'_ll{1':-5 Mr. ]. 1. Kearns. Box 942, Dayton. e
I In;."'i._}'_T q{_'n[a'r. e urrif-ﬁrri;F'h.- threo o }'. | Feb. 19-"Ar¢ Flving Saucers Fact or R - Vadas ¥z "‘T:';E.F:“; TR . A
(T e mhve ougn Fanev?,” Dr. Iiugh Winn, Missile and N - o eeRET Gl PR ANEE Ty .-'
- srrc.r'n_-|']r large lemperalure Ordnance :‘;]."-.ILH'I"- ”‘L]'I':‘tl'flﬂl'-.lll. CE. I'n- '. -I.n:: = , aF 05 -.- i .t!”:=!! i!Er I‘:E'i!!‘jl:‘l j‘h‘l’ l
ranges gineers Club, Philadelphia, Pa. - (iR "s" - aj 173 I N Y YN
It MUST dissipole energy ol high Mar, 13.14=Sccond National Conference B T L ﬁ".\ﬂ“ ' II'H Ill“.’li Jfr} i
trequencies which means that the on Aviatiom Lducation, THotel Mavfower, MR , = ;#fIFE I\
dynamic spring® constant MUST Washington, D. C. ' ‘||'
be high. Mar, 17-20=Joint Aviation Conference,
It SHOULD be light in weight and of Amenican Rocket Socictv-Amencan  So-
small envelope . ciety of Mechamical Im;mu.ﬁ Statler-

Hilton Hotel, Dallas, Tex.

Mar. 17-21-1938 Nuclear Congress, man-
aged by American Institute of Chemical
]1':rr|11i.-.r'- 2% W. 4% 5§, N.Y.C.

Mar. 18-19—Conference on extremely high

| Through rigorous analysis CLEMCO has met the challenge
of the aircraft and guided missile industry and now provides
these industries with three basic damper sizes... EACH OF
WHICH HAS THE GREATEST DYNAMIC SPRING

EGNETANT, FOR ITS SIZE AND WEIGHT. EVER tunpu‘rﬂitlru_ (over a0, 000K, -.pun-unul
PRODUCED! by USAF Cambrnidge Research Center,
) < G. Hanscom Field. Bedford, Mass,
_Ouryidi Travel Mar, 18-19—First Interscience and Industry
o v : s SV B ppig Symposium on Guided Missiles Training
1.50 2.94 &0 0-600%* 163,000 Fquipment (limited to those with Secret weEje "
75 3.6 .750** 235 000 Jearance) Nav: e atory
1.7 s des 0-730 233,00 clearance) Naval Ordnance Laboratory. C.A.A. '3“15 23 new nﬂ}'l'hEﬁl'l Fllghi-'l'rtuker Radars
il 2.00 4.60 95 0-900"" 300,000 White Oak, Silver Spring, Md, For
i A : i ' \ A f
| CLEMCO Flutter Dampers have integral housing abutments which ‘]x”‘:'l:ﬁ“ :':‘}m !,: ‘-:I\-'.I: des |:I;;I]t1'- ::njs:{";f‘] : Long-range equipment fo speed schedules, reduce “stacking’” and
mean fewer assemblv parts and extreme reliabihty. < - v v * :
CLEMCO Flutter Dampers are light weight, rugged, simple in con- Naval Training Device  Center, Fﬂﬂ air lane congestion; assure positive air traffic controls—create "more sky to fly in'’
struction, and held to the finest of instrument tolerances to provide Washington, L. 1., N, Y.
a performance tested product. .. Mar., ZL4-ZY=PFourth  Intermationa nstru-
!| { o d N 24.29-—F h | ional | g > ana ‘
T . , i | ment Show, Caxton Hall, London. The Civil Aeronautics Administra- These “Flight-Tracker” radars de-
2 i Fﬂ.l'"'!ﬂ:; e 68 |l'|: mart of thr -I'-lll"lﬂ1FH rﬂ.r'rd' acts 1n series with the drImFm.r.' ||Iﬂ.r|:'|'1_ .\-]F“' iﬂ-."hpl. I_RITEIH:‘{HS HE““E“‘“ tiﬂn hﬂs j'u_Et L‘Ikﬂn A Eiﬂnt -E-I:E'p‘ t_ﬂ_ t'E'I:t and trﬂr_'-k Hil’-ﬂ'l‘.ﬂ.rt in HII kindﬂ D‘E
"t deidug Jor optemim;in:pham; damping o frequencies of Srom #3iie WCIS. (World War 1), Toronto, Canada, Con- solve aviation’s biggest problem: air weather—even see through storms.
gL tact: C. B. Stenning, Chairman, 149 traffic control. A unique indicator tells the operator
CLEMCO AERO PRODUCTS, INC. are furnishing the leaders of €aith Dfive. Torohts 5. MNew Bavikiani iadais with Ko whien tha ik vieeds Eariia
the aircraft and missile indust ith the following: Y 8 @ unit needs servicing.
. i s e 9: Apr. 8-10=Fighth International Symposa, 40-foot antennas will be a key part By making possible precise new
ROTARY ACTUATORS PROPRIETARY DESIGNS OF [lectronic Wavegnides, Microwave Re- of & caniplex natichsids aic surved- sz Hintte Datterns: bi sreedi
:ﬁ:ﬁ& isimrsfsumrs HYDRAULIC AND PNEUMATIC scarch Institute of Polytechnic Institute Janos aystern that fallews. and halps et e Hﬂvihmg
MISSILE EINS AND SPARS LNATES FOR MIEITARY SN of Brooklyn Engincering Societies Bldg.. : : : r : PORIMpRD) AN
COMMERCIAL AIRCRAFT AND MISSILES 20 W. 39 St. NY.C. Eﬂfngumd_ all aircraft during every radar readies the air lanes for the
i | Apr. ]ﬁ-iq-l-lt]i Annual National Forum, stage nf flight. Hadars-n;npe-;:-. that dis- Jet Age. Here it another imstﬂna::e
Park Hotel. \\'uﬁﬁinglﬂn. bl 5 positions at distances up to 200 Electronics” clears a roadblock from
;‘ EM m Apr. 17-18—Institute of Environmental En- miles, altitudes to 70,000 feet. America’s path to air progress.
1H gineers, Second Annual Technical Meet-
p | mg, New Yorker Hotel, New York.
ﬂfﬁﬂ ﬁﬁgﬂg{?j‘ ;ﬁﬁ ' Apr. 22-24-=1938 FElectronic Components RAYTHEON MANUFACTURING COMPANY Excellence
} Calif : ] El
210 E. Manville 5t., Compton, California ' Conference, Ambassador Hotel, Los in Electronics
This is =7 of o continuing series of odvertisemenis p:epnrud Epu:lu;fr for the advancement | Jﬂlgﬂl ¢ Calit.
L iurLrTi}ruEi?;Egdu!hr by CLEMCO, Keep o file of them so you will hove the complete "JE'E:IT 1.7—1958 I-]\:I!'IF; Dn]ﬂ,u il Fehiki Waltham 54, Massachuseiis
VAN - : — — — tion, Societv of British  Aircraft Con-
NS = — —_— = structors, Famborough, England.
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NEEDOLE « SPHERICAL ROLLER + TAPERED ROLLER - CYLINDRICAL ROLLER - BALL - NEEDLE ROLLERS + THRUST
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Special Cam Roller Needle Bearings de-
signed for Hamilton Standard Division of
United Aircraft Corporation have one-plece
Inner race, four rows of Needle Rollers
separated by free-turning spacers, and four
heavy-section outer races retained to Inner
race by snap-ring washers.

Special Torrington Bearing

smooths feathering of
Hamilton Standard Reversible Propellers

Hamilton Standard’s Reversible Hydromatic Propeller, standard equip-
ment on a majority of transport aircraft, provides reversing of blade
thrust for shorter, safer landings. It also enables the pilot to feather the
propeller to stop or prevent windmilling on a malfunctioning engine.

Four special Torrington Cam Roller Needle Bearings help pre-
vent hysteresis or “lag” in the cam-actuated feathering mechanism. Their
full complement of needle rollers provides the highest possible radial load
capacity with low breakaway torque, preventing surge in pitch change.

These special bearings are an adaptation of a standard cam roller
aircraft type Needle Bearing, developed with the help of Torrington’s
extensive experience in design and application of Needle Bearings for
aircraft. Take advantage of this engineering experience through your
Torrington representative, or write: The Torrington Company, Torring-
ton, Conn.,—and South Bend 21, Ind.

TORRINGTON BEARINGS

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

threading

sdhe

needle
at 5000 mailes

<

Genisco G-Accelerators play vital role in ICBM development

Threading the needle half-way round the world leaves no room
for error.

Inertial guidance —self-contained guidance systems used to direct
huge ICBM's to the target—depends for its accuracy upon the degree
of internal instrumentation perfection. Switches, relays, delicate instru-
ments, and hydraulic and electrical systems must operate perfectly —
even while subjected to tremendous acceleration forees,

Testing components and complete asssemblies to simulated
operational G-forces, as required by MIL-E-5272A, before relying
upon their operation in actual fight is easily accomplished with
Genisco's G-Accelerators,

Cenisco's precision eentrifuges are available in five standard sizes—
from high-speed machines capable of high G-loadings, to large 12-foot
diameter machines capable of accommodating complete electronic or
electromechanical systems.

All models incorporate features necessary for eritical laboratory
testing, as well as the ruggedness and simplicity of operation required
for production-line test programs.

Many automatic features minimize operator responsibility and
chance for error. Built-in safety features and integrity of construction
provide maximum protection to both personnel and machine,

Complete specifications on all machines and accessories are avail-
able. Write, outlining your specific requirements,

reliability first

2233 Federal Avenue,
Los Angeles 64, Califarnia

Gendseo

MODEL B7Ts

Accommodatos
test olijects up to
25 pounds; 1200
G-pounds max,

MODEL Cisgo
Accommodates
100-powund test obfoct

on ench end of boom;
2000 G-pounds max,

MODEL DiB4

Range of 1 to 800 G's;
1000 G-pounds max.

MODEL Ei1B85

Subjects two 300-pound
arsemblies to 100 G's.
J0,000 G-pounds max.




REFRASIL BLANKETS THERMO-LOUSTI THOMPSOglas
WRITE QR : b YOUR NEAREST HITC O REPRESENTATIVE: EASTERMN: Tom Kimbesly, 38 Croscant Circ
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announcing ...

REFRASIL REINFORCED PLASTIC

for high temperatures to

AND HIGHER!

ASTROLITE . .. a remarkable new high temperature
material for Rocket and Missile insulation applications!

Out of HITCO's high temperature laboratories comes ASTROLITE...a Refrasil-reinforced plastic with
impressive resistance to extremely high temperatures.

The excellent thermal shock characteristics and other outstanding physical properties of ASTROLITE make
it an ideal insulation material to aid in Man's successful exploration of Space.

ASTROLITE is already proposed for use as liners for rocket engines and nozzles, nose cones for Interconti-

nental Ballistic Missiles and heat shields to protect critical components.

Complete technical data and dramatic proof of ASTROLITE's remarkable resistance to extremely high

temperatures to 5000°F. and higher. . .is yours for the asking. Write to Director of Research, .

i

H. I. THOMPSON FIBER GLASS CO.

1733 Cordova St., Los Angeles 7, Calif.
Phone REpublic 3-9161

N S

REINFORCED PLASTICS

FREE NEW CHART! |

Covers important points
to consider in selecting |

high temperature insulation lk
AN
1._1|_._|'
Il :

HITCORE HONEYCOMB

lo. Cheshirp, Conn,, BRowning 2-6544 ® MIDWEST: Buriie L Weddle,
Forl ‘Warth, Texas, WA, 3-BOGR = NORTHWEST: J. L. Larsen,

CO, OF CANADA LTD., 60 Johnsion Sireel, Guelph Ontario, Telaphone: TAylor 2-0030

for Delta’s new

ey ey

Convair 880 s...

Flight Control System__by Sperry

When Convair’s new 880 jet airliners go
into scheduled service for Delta Air Lines
in 1960, they will be equipped with
aperry s new SP-30 electronic flight control
system.

Developed especially for multi-jet and
turbo-prop aircraft, the advanced SP-30
system provides smooth, accurate control
over the full range of jet speeds and
altitudes.

Passenger comfort and safety will reach
new levels, with the SP-30 system supply-
ing tight and fast-acting control of the 880
in all flight modes. And a companion com-
pass system Insures on-course navigation
anywhere in the world, even over remote
polar areas.

Equally important in Delta’s view, the
SP-30 features redundant circuits, tran-
sistors and magnetic amplifiers of “plug-in™
design which spell maximum reliability
and [ast, easy maintenance.
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SPENCER KELLOGG i1, Assistant Chief
Engineer of Aeronautical Equipment
Division. A 20-year Sperry veleran,
he has made important contributions
in all phases of instrument and con-
trol engineering. He pilots bath
fixed-wing aircraft and helicopters.

Today, Sperry continues as the nation’s
largest producer of automatic flight control
systems for multi-jet aircraft. In addition,
thousands of other Sperry systems are at
work in aircraft of all types—from business
planes and helicopters to attack bombers,
transports and airships.

This record underlines once again the
fact that when it comes to automatic flight
control problems, Sperry engineers can
meet the diversified demands of the indus-
try. Write our Aeronautical Equipment
Division for more information.

S p—

Great Neck, New York

IVISION OF SPERRY RAND CORPORATION

BRODELYN ¢ CLEVELAND & HEW ORLTCAMS @ L% At
FI-Jl!l FHEHAMNI |-" n 'J-Ill_l- 1 & CANSLHA '_-l"_-q'-lr F.'I.I-'":_I "y '.:'l:'E

COMPARY QF CaNaba;, LTD.,



On the Nike Ajax...
the NARMTAPE®

goes along . ..
Not just for the ride!

Missile engineers at Douglas Aircraft’s Santa Monica
Division chose bonded Aircomb® sandwich construction
for the fins of the Nike Ajax because of Aircomb’s superior
strength-weight ratios, as well as its basic economy.

However, in selecting the proper adhesive for bonding
the fins, several important factors were considered:
First, the adhesive must retain its strength under anticipated
air friction temperatures. Next, the adhesive must be
impervious to temperature extremes, moisture and fungus...
it was essential that the fins retain their designed load
carrying qualities, no matter how, where, or for how long
the missiles might be stored. Other important factors:
ease of fabrication and uniformity of bonding.

Tests showed Narmtape™ tops in every requirement,
Narmtape's superior strength/temperature characteristics
were more than adequate for the entire temperature range
anticipated, and its moisture and fungus-resistant qualities were
best in every way, Narmtape's even distribution of
adhesive throughout the cotton supporting cloth was a distinct
improvement over results attained by hand spraying,
and was readily adaptable to volume production methods,
MNarmtape is one of a family of outstanding
adhesives developed by Narmeo to achieve optimum performance
in bonded sandwich structures. Facing a sandwich, laminate,
or metal bonding problem? Let Narmco adhesives help point
the way to an economical, performance-tested solution.

DOING JOES
EVERY DAY
THAT METALS
ALONE

CAN'T DO!

X PIONEERING THROUGH RESEARCH
Write today for specific performance and

fobrication data on NARMCO ADHESIVES,

Marmco technical field representatives

throughaut the United States and Canada can NARMCO RESINS & COATINGS CO.
assist in solving your structural bonding design DEPT, 520, 600 VICTORIA STREET, COSTA MESA, CALIFORNIA

problems quickly, efficiently, ecanomically, LOS ANGELES SEATTLE FORT WORTH DAYTON
TULSA PHILADELPHIA TORONTO

*Aircamb, @ lightweight sondwich core maoteriol, is a propriclary praduct of Douglas Aircrafi Co,




INERTIAL PLATFORM

The ability of any weapon to perform its mission
is a function of the precision and reliability of its
COMPUTER-AMPLIFIER guidance system. Kearfott has been producing
ANALES or DDA inertial components and systems for missile and

aircraft applications for more than 7 years. You can
look to Kearfott for the precision and reliability required
in the design and production of this equipment.

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

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

Sales and Engineering Offices: 1378 Main Avenue, Clifton, M. J.

Midwest Office: 23 W. Calendar Ave., La Grange, Il
Sauth Central Office: 6211 Denton Drive, Dallas, Texas
west Coast Office: 2583 N. Vinedo Avenue, Pasadena, Calif.

DISPLAY AND CONTROL
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| » Vibration
» Moisture
» Pressure

} PROTECTION

with new DPJ and DPG Connectors

DPJ-335 e New DPJ and DPG Connectors feature sealing by means

OPG-34P

» Light weight

of a rubber seal around the insert faces. Exceptionally
good protection against vibration and undesirable pressure
and moisture conditions is provided. The DPG currently

is available in 5 different insert arrangements, the DPJ
with 3 insert layouts, Write for Bulletin DP-101 TODAY!

"EX" SEALED CONNECTORS
» No Potting Required

Available in Square:
flanged receptacie,
QU2 and stralght
plug, Q06 Insart
Diameters: ¥/,
N/ and 134"

CANNON ELECTRIC CO., 3208 Humboldt St., Los Angeles 31, California.
Factories in Los Angeles, Salem, Mass,, Toronto, London, Melbourne,
Manufacturing licensees in Paris, Tokyo. Represantatives and distributors in all principal cities,

New EX Connectors feature a monobloc silicone insert

into which the contacts are inserted after wiring. When

the endbell is tightened over the insert, the contacts are
completely sealed . . . giving a sealed connector of

minimum weight without potting.

EX plug assemblies are currently available in four shell
configurations with socket contact inserts . .. EX05, EX06,
EXGO6 and EX08. They are basically identical with the excep-
tion of endbell variations in each case. EX plugs mate and
seal with standard AN, AN-E, and GS type receptacles, and
are available in practically all AN layouts using #12 or #16
contacts from sizes BS to 2B. Write for Bulletin PR-EX TODAY!

"Q" MINIATURE CONNECTORS
» Self-Locking » Sealed
» Vibration Resistant

Designed for control and instrumentation circuits of

all types where space, vibration, moisture, or pressure
conditions are limiting factors. Resilient grommets seal
behind inserts . .. rubber sealing ring seals around the
insert faces, Locking engagement accomplished by a
beryllium copper latch within a spring loaded sleeve,
Three shell sizes, with 7, 13, 19, 37 silver-plated brass
10-amp. contacts for #18 AWG wire. Alternate positioning,
Cymel 592 insulators. External parts are cadmium plated
aluminum. Hermetically-sealed, round-flanged receptacle,
QHZ5, also available. Write for Q Miniature Bulletin TODAY!

D WMENE MELIABILITY 1 THE 5" ot I'l:.ll;.h:f II; =~ -
'.__ h"‘lr..,r ".,.'} -!- dﬁ,—r .

———
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Solar advanced brazing technology
offers these advantages

High-strength joining of dissimilar,
hard-to-work metals

Special shapes too intri-
cate for single castings

No need for special seals

High-strength joining
in inaccessible areas

Maintains close tolerances

Joining of sheet metal and castings

THIS INTRICATE CONTROL UNIT demands utmost precision—
in design, manufacturing and assembly, That's why Solar
engineers planned the entire unit for high-temperature
brazing. This advanced joining method produces lighter,
stronger, more compact components—faster, and at less cost.

Lightweight aireraft and missile components, for exam-
ple, can be made to withstand higher temperatures than
those at which they were brazed. And they can be made
from dissimilar metals and high alloys that are right for
high-temperature applications.

16

Effectiveness of this advanced assembly process has been
proven by years of experience. If you would like to know
how Solar can apply this design and brazing experience
to your particular manufacturing problem, write to Dept.
D-128, Solar Aircraft Company, San Diego 12, California.

SOLAR

AIRCRAFT COMPANY

SAN DIEGD
DES MOINES

DESIGNERS, DEVELOPERS AND MANUFACTURERS of gas turbines, expan-

sion joints and aircraft engine, airframe and missile components.

OLD-STYLE CAPACITOR

AIRBORNE
MINIATURIZED
"MYLAR CAPACITOR

Airborne miniaturized capacitors with
“Mylar” film can help yvou reduce the
weight and bulk of many different
electrically powered assemblies while
actually improving their performance.

In the example above—in this case
one of our own actuators—the use of
an Airborne miniaturized capacitor cut
actuator weight from 6 lb. 5.5 oz. to
5 1b. 14 oz. At the same time, capaci-
tance was increased from 5 to 9.5 mifd
and motor starting torque from 1.8 to
3.2 1b./in.

Wound of thin metallized “Mylar™
film, Airborne miniaturized capacitors
are invariably smaller and lighter than
paper/foil capacitors or other common
constructions. Yet they have capaci-
tance ratings up to 12 times as high as

LINEATOR® « ROTORAC® « TRIM TROL® . ROTORETTE® + ANGLgear®

Phantom view shows size of starting capacitor previously used on Model R-1514M1
Airborne Actuator. Change to Airborne-produced, miniaturized 'Mylar” capacitor
reduced welght of actuator 7.5 oz., increased motor starting torque 1.4 Ib.fin.

Airborne miniaturized Mylar* capacitor reduces
actuator weight 2 Ib., increases starting torque 78%

ordinary capacitors of comparable size
and weight, Dielectric strength is also
greater because of the superior insu-
lating qualities of “Mylar.” .

Airborne miniaturized capacitors are
rated 200 v d-c and have an operating
temperature range of —=75°F to
+300°F with only 12% capacitance
change. At 300°F they will withstand
1509 rated voltage for 250 hr.
through a resistance of 1 ohm per vollt.

Standard design capacitors meet
specification MIL-C-25A and are avail-
able with three terminal options. Spe-
cial design capacitors are made to your
requirements and meet specifications
JAN-C-25, MIL-1-6181B and MIL-M-
8609,

AIRBORNE ACCESSORIES CORPORATION
HILLSIDE 5, NEW JERSEY

Represented in Canodo by: WINNETT BOYD LIMITED « 745 Mt Pleasant Rd., Toronto 12, Ont,

Write, phone or wire for more infor-
mation and quotations.

Airborne Standard Miniaturized
“Mylar" Capacitors—=200 v d-c

Micro. [ Dia. L Lfe.ngth I
A7 3/8 1-1/4 I
5 /2 1-1/4
1.0 /8 1-1/4
a0 | /8 1-1f8
T [
50 1-5/32 1-1/8
z 6.0 1-1/4 1-1/8
1D | 1516 1-1/8
80 ~ 1-29/64 1-1/&
2.0 1-1/2 A 1-1/8 |
. ifa /4
A /2 | 3h
. 5/a |
15 | s
| 180 T 1-3/4 ; 2-1/4

*Du Pont's trademark for its polyester film

ROTOLOK

NEW CATALOG 57B

Gives detailed informalion on Airborne standard
and special design miniaturized "Mylar" capac-
iors and Airborne R.F. filters. Write for copy.
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Dow high temperature magnesium alloys
have excellent fabrication characteristics

Lightweight structural metals with high
strength, stiffness and elasticity at elevated
temperatures! A new group of Dow mag-
nesium alloys offers a great combination
of these properties without the fabricating
difficultiez normally experienced with other
high temperature materials,

Specially developed for use in airframes,
missile and engine structures, the new
alloys are already making weight reductions
possible for several manufacturers, These
alloys show advantages at temperatures up
to TO0°F. Limited test data on properties
up to 800°F. are available for some of them.

FABRICATION: Fabrication characteristics
are equal to those of standard magne-

sium alloys.
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WELDABILITY: 95 to 1009 weld effi-
ciency at elevated temperatures.

FORMARBRILITY: Single deep draws can
be easily accomplished.

MACHINABILITY: Best machining char-
acteristics of any structural metal.

One of the new alloys is magnesium-
thorium composition HK31A. It is now
available in rolled form from stock. Cast-
ings and sheet in mill quantities are also
readily available. A companion alloy for
extruded shapes and forgings will soon be
in production,

For more information about the new |‘|i}:'_.|l
temperature magnesivm alloys, contact
your nearest Dow Sales Office or write

YOU CAN DEPEND ON

to THE DOW CHEMICAL COMPANY, Magnesium
Sales Department MA 362G, Midland,

Michigan.

EASILY FORMED. These HK31A paris
were drawn using production dies and
rocesses for standard magnesium alloys,
he parts retained a higher percentage of
original properties than standard alloys,

EDITORIAL

Hope of the Nation

On the last afternoon of 1957 most of our Washington
staff were sitting around the large bullpen that is the
main area of Aviarion Week's offices in the National
Press Building. We were ruminating on some of the
sour news of the fast-fading vear, particularly the mass
of technical misinformation deliberately foisted on the
unsuspecting American public by many highly placed
sovernment officials,

Into this somewhat dour gathering popped a young
man armed with a shiny half dollar asking to buy the
latest issue of Aviarion WEeek. Since the "need to
know” is an element of contemporary American tech-
nical life, we interrogated this voung man on his require-
ment for the type of technical material contained in
our magazine and mmformed him the price had risen
some months before to 75 cents per copy. The young
man informed us his first name was Langford, his age
just past 11 and offered us a sporting proposition. “Show
me the silhouette of any airplane and I'll tell vou what
it is and who makes it,” he challenged.

We rummaged in our hles and picked a silhouette of
one of the latest Russian delta hghters designed by Pavel
Sukhoi and code named Fishpot bv NATO. Langtord
promptly identified it by its NATO code name and
credited 1t correctly to Tovanch Sukhoi, This pqued
our cuniosity sufhciently to continue the quiz on con-
temporary technical matters to find out just how hep
an 11-year-old affhicionado could be. Frankly we were

astonished at both the accurate technical detail and

political savvy demonstrated by 1l-vear-old Langtord.
He had an accurate rundown on the WS-110A chemi-
callv fueled bomber project for which a contract was
recently awarded to North American Aviation, Inc. But
he was curious as to why Boeing, with its long record
in heavy bomber production, didn’t get the contract
and wanted to check some details on just how the
chemical fuel was actually wvsed in a turbojet engine.
Langtord was a little disgusted at the slow progress on
the WS-125A and when we asked him if he had any
opinions as to why it was lagging he answered:

“Theyre just not putting any money mto it.”

We turned to the political and administrative aspects
of the situation and our nulitary editor asked Langford:

"Do you think Mr. Holaday is doing a good job as
missile czar in the Pentagon?”

“Naaaah!” was Langford’s disdainful reply, adding
“but this guy McElrov sounds like he can do a good
job.”  Langford then gave us a rundown on some other
recent Pentagon civilians in which it developed that the
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former Secretary of Defense Charles E. Wilson fell into
the same category as Mr. Holaday and concluded with
a dissertation on the ethics involved in the late Harold
Talbott’s afhliation with a management consulting firm
while he was Secretary of the Air Force.

Langford told us that during school vacations he
generally gets on a bus and comes downtown to “find
out what's gomng on” and that he intends to be an
aeronautical engineer and study at the Massachusetts
Institute of Technology., Needless to say, Langford got
s copy of Aviatron Week without parting with his
half dollar. He departed leaving a group of somewhat
tired editors buoyed with new hope that with people
like Langford coming along the future of this nation
doesn’t look quite as dark as it did before he came in
to buy his magazine,

More Jet Helicopters

In our Dec. 30 editorial passing out laurels for avia-
tion achievements during 1957 we cited Bell Helicopter
Corp., Vertol Aircraft Corp. and the Sikorsky Division
of United Aircraft Corp. “for bringing gas turbine
powered helicopters to the flight test stage and opening
the era of that machine’s greatest utility.” This com-
ment promptly drew a telegram from Charles Kirchner,
vice presidential press agent for Kaman Aircraft Corp.,
of Bloomheld, Conn., asking why his firm was not
imcluded i this citation and listing the achievements
of his hrm n this area.

Kaman Aircraft Corp. has certainly enjoved a remark-
able growth since the davs when Charley Kaman, its
president and founder, left the Hamilton Standard Divi-
sion of United Aurcraft Corp. to set up shop in a wooden
hangar at Bradley Field to develop his co-axial rotor
design. The firm is now housed in about 500,000 sq. ft.
of three plants, including a $4 million modern facility
financed by the Navy at Bloomfeld.

Kaman flew the hrst turbine powered helicopter in
the world in 1951 wsing an HTK with a Boeing 502
free turbine jet powerplant. Its HOK powered by a
Lycoming '1I'53 gas turbine made its first flight in Sep-
tember, 1956, and was in flight test during 1957, Kaman
also flew a twin Boeing powered HTK in 1954 and now
has two production contracts for new gas turbine powered
helicopters.  One is the Navy's HUZK-1 utility helicopter
and the other is the Air Force H-43B crash-rescue heli-
copter. T'o Charley Kaman, his engineers, salesmen and
production workers a belated but sincere sprig of Avia-
rion Week 1957 laurels, —Robert Hotz
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A compact, extremely light weight unit, it can
be used to supply high pressure nitrogen gas in
almost unlimited applications. A positive displace-

ment
small

liquid nitrogen container which serves as a supply
reservoir. By passing the liquid nitrogen through a
heat exchanger, 1t 1s converted to a gas at 3000 psi
which serves to drive the turbine and pump as well
as furnish a gas supply for missiles, aireraft or

other

Experimental development and testing over a
period of a year have demonstrated its capability
and engineering studies show that the unit i1s a
means for solving the following problems:

NEW LIQUID NITROGEN PUMP

PROVIDES HIGH PRESSURE GAS

FOR MISSILES AND ROCKETS

It solves many missile systems
problems and is highly useful for aircraft cooling
systems and ground support equipment

type liquid nitrogen pump, it is driven by a
furbine and is installed in 3 vacuum jacketed

UsSEes.

Pressurization of propellant tanks.

J R AT LA LY A RFEY L0 0LY U 1YL A ERRARl . | ¥ |
. L I btk aled | i i T Ladail
2. Purging of fuel tanks. oo 0! !J See 'i ‘. o
3. Cooling of electronic equipment. o — FURSINE S SEARBOX
: : : E— TURBIME CONTROL UMIT
4. Local cooling of aerodynamic surfaces. SAFETY VALVE G /_ ————
F- 4 ¥ Ll i -_'.—:—.:
5. Provision of clean nert pneumatic system L - —|
working fluid. ‘?:&# ———
—
. Provision of clean inert working fluid PRESSURE I
f clea _c-t orking fluid for i -____“f
ACCesS0ry power unil. VALVE 3000 PEI GAS
7. Provision of fire extinguisher fluid. .
EAT
8. Frovision of ground supply of high pressure EXCHANGER
nitrogen.
AXIAL VACUUM
By combining several of these functions in one PISTOM INSULATED
¥ . PUMP CONTAINER

system, substantial weight savings can be made by
elimination of duplicate equipment.

UNIT

For complete performance data or further information on

how this unit may be used to solve your problems, please
contact our Application Enginecring Department.

SCHEMATIC DRAWING OF
HGQUID NITROGEN PUMPING UNIT

SUNDSTRAND-DENVER

A

2480 W. 70th Avenue +* Denver 21, Colorado

DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY

Complete design, development and precision manufacturing facilities
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WHO'S WHERE

In the Front Office

Thomas S. Banes, director of the Air
Navigation Bureau and Assistant decretary
General, Intermational Civil Aviation Or-
ganization, Montreal, Canada.

Dr. B, D, Thomas succeeds Dr. Clyde
Williams as president, Battelle Memonal
Institute, Columbus, Ohio,

Russell W. McFall, a vice president,
Litton Industries, Beverly Hills, Calif., and
general manager of the Maryland Division.
Mr. McFall succeeds Dr. Harvard L. Hull
now president of Nucledyne Corp., sob-
sidiary of Cook Electric Co., Chicago, Ill.

Honors and Elections

Winston Castleberry, vice president of
Southwest Airmotive Co., has been elected
president of the Aircraft Service Associabion,
Los Angeles, Cahf. Mr. Castleberry suc-
ceeds Douglass F. Johnson, president of
Aircraft  Engineering  and  Maintenance
Co.

Dr. Emst Weber has been elected presi
dent of the Polytechnic Institute of Brook-
lyn, succeeding Dr. Harry 5. Rogers, de-
ceased.

J. G. Nettleton, Jr., vice president of
Northrop International, Northrop Aircraft,
Inc., has been elected 1958 chairman of the
Export Committee of the Aircraft Industries
Association, Inc.,, Washington, D. C.;
George S, Wheat, Jr., of Republic Aviation
Corp., has been elected vice chairman,

Peter Duyan, Jr., chief electncal engineer
of Douglas Aircraft Co., has been elected
president of the Aircraft Electrical Society,
Los Angeles, Calif., and A. A, Waldron ot
Lockheed Aircraft Corp., has been elected
vice president.

Changes

Lucius W. Burton, director of Washing-
ton National Airport, succeeding Bennett
H. Griffin, retiring,

Bernard L. Goldwasser, supervisor of proc-
ess engineering, Printed Circnit  Dept.,
Packard-Bell Electronics Corp., Los Angeles,
Calif,

Donald C. MecDonald, director-product
engineering, Cook Electric Co., Chicago, 111,

Stuart R. Hennies, manager-applications
engineering, Granger Associates, Palo Alto,
Calif.

John M. Lester, engmeering manager,
and Robert C. Lyons, sales manager, newly
created Countermeasures  organization,
Sperry Gyroscope Co., division of Sperry
Rand Corp., Great Neck, N. Y.

William W. Harger, chief project man
ager, Link Awvaabon, Inc, Binghamton,
N Y.

Dr. Emnst Steinhoff, associate techmnical
director, Aecrophysics Development Corp.,
Santa Barbara, Calif.

J. T. Cosby, manager, and G. 8. Green,
assistant manager, Cuostomer Service Diept.,
Convair, dvision of General Dwnarmcs
Corp., Fort Worth, Tex. Mr. Cosby also
continues as B-58 program director.

Bonham M. Fox, director-passenger sales
Amencan Airlines, Inc,
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INDUSTRY OBSERVER

» New and unique method for passive monitoring of Russian missile frings
from sites in this country will be studied for the Ofhce of the Assistant
Secretary of Defense for Rescarch and Enginecring by Stavid Engineering
[ne., Plainfield, N. J. Technique is considered sufficiently promising that
Defense has ordered that information not be made available to even military
authorities except by direction of the Assistant Sceretary’s office. Stavid has
been directed not to make further proposals to the military services 1n an
effort to keep the method under wraps.

> First test flight of Martin-USAF's Titan intercontinental ballistic missile
is scheduled for October.

» During recent weapon delivery flight test, Lockheed F-104A ranged out
more than 600 mi., delivered its weapon in the supersonic flight regime
and returned to its base with more than 500 Ib. of fuel remaining after the
flight's completion,

» North American Aviation Inc. plans to extend the runway at its Colum-
bus Division by approximately 2,000 ft.—to 10,000 ft. plus—to make the
ficld suitable for flight testing the company’s supersonic A3J-1 attack-bomber.
Navy will pay for the extension while North American is responsible for
making the necessary arrangements such as property purchases, etc.

® The Martin Co.’s Denver Division has awarded Flight Refueling Inc., of
Baltimore, a contract for engineering-consulting services on fuel handling mn
development of USAF's Titan intercontinental ballistic missile.  Flight
Refueling personnel with engineering experience in fluid transfer and com-
plementary structural fields will be available to Martin prior to the hrst
test firing of Titan.

> Several firms have submitted proposals to Navy's Bureau of Ordnance for
underwater-launched ballistic missiles as anti-submarine weapons.

> Latest configuration of de Havilland-Canada’s  twin-engine Caribou
transport-utility aircraft has a single tail replacing a dual layout planned
carlier (AW April 1, p. 33). Overall height is now 36 ft, instead of onginal
27 ft., nine mches. Fuselage of first prototvpe has moved out of its jg.
second is now being fabricated. Company hopes to fly the first Canbou 1n
June or shortly thercafter. In addition to military orders, the firm will
seek Caribou sales in the U.S. Southwest among feederlines as a “DC-3
replacement.” Estimated price for Caribou will be in the $400,000-5500,000
range. Direct operating costs will be similar to the DC-3, but seat-mile and
ton-mile costs are expected to be better. De Havilland-Canada has military
contracts for five Caribous from the U.S. Armv, two from the Canadian
government.

» Russian sources indicate that practical altitude limit for ramjet operation
is 130,000 to 160,000 ft., somewhat higher than normally considered possible
in UL S.

» Soviet boost-glide bomber probably will be towed to 80,000-100,000 ft. by
a ramjet-powered tug. Ramjet also may be used as the second stage of a tour-
stage spaceship launching vehicle. Other stages will consist of liquid rockets.

» Small-scale version of Bendix’s “time-of-flight” mass spectrometer is being
readied at the Air Force's Cambndge Laboratories for installation in a
rocket. Project was stimulated by Sputnik I's recent and unexpected loss of
altitude, indicating that previous knowledge of atmospheric density and
content were faulty, The Bendix instrument is capable of up to 21,000 sepa-
rate analyses a sccond, and data could be radioed back to earth. Details
on the conventional unit were reported by Aviation Week on Dec. 11
(page 61).

» Iirst Convair B-58 :~'.upcr5[]-:|li1: homber will be turmned over to Air Force
this month for performance and stability tests. Aircraft will be delivered to

Edwards AIFB, Calif,
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Bringing the JET AGE
to Main Street, U.S.A.

The Jet Air Age is coming to Main
Street, U.5.A., on the wings of the first
American-made short to medium-range
propjet liner—the Fairchild F-27. With
deliveries to local and regional airlines
only a few months away, this modern,
pressurized transport will be serving
scores of small and middle-sized com-
munities two vears before the big trans-
continental jets begin to touch down
at major metropolitan areas. Such place
names as Apple Valley... Chehalis...
Larkston...Red Bluff...Hickory...Brady
... Tonopah ... Wolf Point...Berger...
Marion...Bemidji...Logansport... Keene
... Bellafonte ... Bluefield ... Gadsden...
typily the smaller cities and towns the
Fairchild F-27 will soon put on the Jet
Age air map of Main Street, 1. 5. A,
These communities for ten years have
been increasingly important stops on
routes flown by the nation's dynamic
and progressive local airlines. .. the local
airlines which have linked Main Street,

L. 5. A.. into the nation’s vast network

of air routes, bringing millions of men

+++«WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS!
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and women closer to their neighbors,
to metropolitan centers, to foreign lands
and peoples,

But local airlines have done and are
doing more than to carry the banker,
the businessman, the mining engineer,
the vacationer, the farmer, the house-
wife to their destinations. Local airlines
also help to stimulate commerce. They
speed economic growth of community
and region. They facilitate decentrali-

zation of industry. And they carry

mountains of mail and an ever increas-
ing volume of air treight.

From a faltering beginning in 1946
as airlines authorized to supplement the
passenger, freight and mail services of
the hig "trunk” lines, the nation's local
carriers have bhecome indispensable in
their particular areas. Indispensable as
links among smaller cities and towns,
indispensable in the traffic generated to
major metropolitan areas.

Public reaction to the new air service,
the first in the history of manv towns,
villages and small cities, was highly grati-
fyving. And that acceptance has grown
in the past decade into a strong feeling
of pride in "our” airline. And this confi-
dence of the air traveler on Main Street,
LI.S. A.. in his local airline —demonstra-
ted by his steadily increasing use of

Airlines soon to fly
the Fairchild F-27

AREA (Ecuador)
Avensa (Veneruela)
Bonanza Air Lines (1. 5.)

Linea Aeropostal Venezolana,
LAV (Venezuela

Mackey Airlines (U. 8.
Northern Consolidated
Airlines (Alaskal
Piedmont Airlines (1. 5.)
Quebecair (Canada)
Southwest Airways (U. 5.)
West Coast Airlines (L. 5.)
Wheeler Airlines (Canadal
Wien Alaska Airlines (Alaska)

Fifteen leading corporations
also have ordered the F-27.

its facilities—has spurred each line to
gear its operations to meet the changing
needs of air travelers in communities
it serves, The emphasis is on service,
Now the local airlines are on the
threshold of a new era of service to the
more than 500 communities at which
they touch down every day. This bright,
new era is dawning because the first
modern aircrafl designed for their 1vpe
of specialized services is now available.
It is the Fairchild F-27, a propjet, 40-
passenger transport that will, within a
few months, bring the nation’s small
communities into the Jet Air Age by
providing greater speed — more than
100 m.p.h. faster than present aircrafi
—and by adding such comfort features
as pressurization and air- conditioning.
They will bring to Main Street, UL 5. A,
too, air travel almost completely free
of vibration and air travel in which
cabin noise level will be remarkably low.
The F-27 s arrival in the months ahead
at Casper, Ada, High Point and hun-
dreds of other air-conscious towns from
coast to coast and border to border
does, indeed, herald the advent of the
Jet Air Age for Main Street, U. 5. A.

The F-27 is in production at the Fairchild
Aircraft Division, Hagerstown 10, Md.

X FAIRCHILD

ENGINE AND AIRPLANE CORPORATION
HAGERSTOWN 15, MARYLAND

Grim Assessment

Grim assessment of the government’s falure to grasp
the significance of the world military situation came last
week from Dro Isador 1. Rabi, who is chairman of the
President’s Science Advisory Committee and was an ad-
visor to the committee that prepared the Gaither Report
on U, §. preparedness (AW Dec. 2, p. 28).

Rabi said the U.5. and the world are confronted by
“the severest problem that civilized humanity has had to
face at anv hime,” but the facts of modern weapons
“have just not penetrated” at top levels of government.

Rabi spoke extemporancously for 45 minutes to
Columbia University alumni meeting. At the end of his
talk he said: “Well, I'm glad I got it off my chest.”
Recalling former Seeretary of Defense Charles E. Wil-
son's deprecation of the importance of the first Soviet
satcllite, Rabi said: “You can see why 1T am so pleased
that he is not there anymore.”

The public has shown very good semse by being
alarmed, Rabi said. “Attempts to calm us down are no
good. We must take immediate thought to what we
shall do.”

Education Spur

A Dbillion dollar, four-year federal program to spur
cducation, particularly in the sciences, will be presented
to Congress in the President’s budget message this week.

Administration insists the plan has been in the works
for two vears, is not a post-Sputnik creation but concedes
that “education is now more crucially important to long
term national security than ever hefore.

Program includes 10,000 college scholarships a vear
for deserving students, and 1,000 to 1,500 fellowships
a vear to help colleges train teachers at the graduate
level; matching fund grants to states to improve aptitude
tests for grade and Eigh school pupils; grants to give
voung students better counsel: direct grants up to
5125,000 to graduate schools for expansion of teacher
tramming, and increase of $64.5 million to the National
scaence Foundation for expanded scientific education
activities; funds for foreign language training centers.

States would share the costs.  Marion B, Folsom.
sceeretary of Health, Education and Welfare first put
the states” portion at $800 million and later said $5350
to 5600 million. Federal cost wonld be about S1.6
billion.

Wilsonisms Revived

Threc months after leaving the Pentagon, former
Defense Secretary Charles B, Wilson has Tost none of
his abilitv to give terse answers, discount the Russians
and defend his administeation.  From a copyrighted
interview in the New York Herald Tribune Jast week,
these Wilsonisms sounded familiar along the Potomac:
® “The idea that you have to beat the Russians at everv-
thing isn’t going to take the heat out of the world.”
 “Czars aren’t in the American tradition. A czar
doesn’t sit next to God.  The Russians used to claim he
did, but he doesn’t.”

* “We know more about the Russians now than we
know what to do about it.”

On other topics, Wilson made some comments that,
like the ones he made in the Pentagon, were almost
certain to rile his critics. On the subject of the secrel

————

Washington Roundup

Gaither Report, he said he had never heard of the com-
mittee chairman, H. Rowan Gaither, Jr.. chairman of
the lFord Foundation. And he added, I don't think
his comments are especially valuable,”

On the subject of Dr. Clifford Furnas, at one time
Wilson's assistant for rescarch and development, now
back as chancellor of the Universitv of Buffalo:

“Furnas was one of my puorer appomtments.  He
thought all vou needed was more money but he never
made a good case for it.” _

On Willam M. Holaday, Pentagon director of guided
missiles now under fire as a result of the U.S. lag: a
“hne” appointment—"good fellow. I had a lot of trouble
to find anvone for that job.”

Translation Acceleration

Watch for considerable acceleration of U. S. efforts to
collect, abstract, translate and disseminate Russian scien-
tihc and technical literature under a joint government-
mdustry program outlined for Fiscal 1959, Supple-
mental budget request for Fiscal 1938 also contains
funds for accelerating this work,

Emphasis will be on use of existing government agen-
cies and private and professional society  abstracting
facilities rather than the creation of a new ageney.

Government’s role as a coordinator of the country’s
widely decentralized efforts will be increased.  So will
government sponsorship of work in private institutions.

Number of meetings alreadvy have been held at the
National Science Foundation to better organize govern-
ment’s end of things. A meeting between representa-
tives of government agencies im'rﬁx'::d and editors and
translators from private abstracting organizations will be
held i Philadelphia late this month to work out a
comprehensive, cooperative program,

Those who have been engaged in the work for a
number of vears feel there is much room for improve-
ment but that U. 8. efforts are far better vis-a-vis Russia’s
than thev have been pictured. Greatest need now is
more inancial support and better coordination, they sav.

Sputnik Information

Russians thus far have supplied detailed information
about the orbit of Sputnik I1, but on nothing else, How-
ever, U.S. mav have decoded signals from both satel-
lites by now.

Navy sources estimated shortly after Sputnik 1 was
launched on Oct. 4 that decoding might take three
months.  USAF Maj. David G. Simons of Holloman
Missile Development Center indicated at a mecting of
the American Assn. for the Advancement of Science
last week that Sputnik II's code mav have been cracked.
Asked if the only information the U.S. had came from
Soviet announcements or intelligence sources, Simons
sard: "Or if we decoded the signal . ., but whatever we
do have is highlv classified.”

Several weeks ago, Pentagon denied reports originating
at Holloman that Air Force officers there had decoded
the second satellite’s signals,

Dr. Joseph Kaplan, chairman of the U.S. committee
for the International Geophvsical Year, believes Russia
eventually will make available much more information
on the satellites, and on the dog passenger carried in
number two.

—Washington staft
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FREMCH Navy Vertol H-21 helicopter, one of cight based at Setif, discharges commandos during combat operation in castern Algeria.

Special Report From Algeria, Part I:

French Triple Helicopter Strength in War

By Robert E. Farrell

Algiers—Helicopters are the most im-
portant combat vehicles to  French
tforces engaged n the Algenan cam-
paign and the French have tnpled the
number i use m the last vear.

The French were operating 270 hieli-
copters thr:mghnul “..}m:ru—uruqﬂrul
to 90 when Aviation WeErk hrst toured
th region a vear ago (AW Sept. 17

- 28)—and the hut]tlu]a sn't over vek

All three services—Aar Foree, Armv
ad Navv—now have sizable helicopter
units on combat dutv in Algeria, Much
of the buildup over the past vear has

come from increased U, S. deliveries of

Viertol H-21 and Sikorskv 11-34 troop-
carrving  helicopters. Also dunng  the
past vear the French  have IH_UI,H'I
n]:lmlhng thewr hve-place turbine heli
copter, the Alouette (AW I'eb, 4, p.
103), and their two-place jet umit, the
Dijinn (AW Jan. 14, p. 30). Both these
F'rench machines have been integrated
mto combat with little difhiculty and

with highh- satistactory ]'JL‘TfHI'III':]I]L‘L"-..

The helicopter  buildup  over  the
vear, by types and by service operator:
e French Anmv. Last vear the Armv
base at Setif. located on the east central
Algerian plateau, was operating 21 Bells,
7 1";"!-1._5”“1{] N-555, Sikorsky 5-338
(Pratt & Whitnev), 6 Sikorsky 11-19s
(Wright LII“IHL':I and 11 Vertol H-21s,
: rnhll of 52 I]LlI.LLJ]]i'LrEu Tadav, the
Setif Armv base has 33 Bells: 19
Alonettes: 20 Woestland  §5-33%s: 6
Sikorskv 8-53s; 5 Sikorsky [1-19s; and
39 Vertol H-21s, a total of 122,
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In addition, the PFrench Ammy re

cently opened a new base, '~.1.'HLI]1-. for
Lclicopter pilot training purposes, in
western Algena at Sidi-bel-Abbes, Here
the Army hi'l.!'r 14 Westland S-55s and 7
Vertol H-21s for training. Also based at
Sidi-bel-Abbes, though just for the time
bemg, are 10 Sud Aviation Army
Djinns which operate on Illjhﬁiiill with
the ground hJ-rLu Thus, 1 all, the
I'rench Army in Algeria s n]:ludhn,a_,
153 ]LLhL:hpth
e French Air Force. A vear apo the
main Air Force helicopter hase at Bou-
farik, ncar Algiers, was operating 15
Bells, 16 Sikorsky H-19s and 10 Sikor-
skv. H-34s, a total of 4] Iw]imptuﬁ.
Todav the Air Foree is operating 20
Bells, 16 Alouettes, 19 H-19s and 44
[1-34s, a total of 99 hehicopters. The
Air FForce in November, 1956, divided
this helicopter operation between Boue
tarik and a new I[m_w at La Senia.
e French Navwy. .-\ vear ago the sum
total of the Navy's ht.llmph.r operation
in Algeria was two Vertol H-21s which
the Navy, working with the Army, flew
out of Setf. Todav Navv has § H-215
at Setif and 10 Sikorsky 11-19s based at
Lartique, near Oran,

The overall total of 270 helicopters
m  Algenia represents  the bulk  of
I'rance’s current  helicopter  strength.
The balance, a few dozen hehicopters,
are located at various traming bases

France. The French Defense Mimistry

has ordered a total of some 600 hel-
copters, including 100 Vertols and 220
Sikorsky §-58s, the latter in both the
Army andd Navy version. NMuch of the

S-58 order will be built in France

Sud Aviation, which holds the 5-35
manutacturing hicense,

There 15 talk now in Pans that the
French Defense  Ministry, due  to
dwindling funds, mav order a stretch-
out in urr;li_ra E}]IELL] for the Alouctte
and Djinn. It isn't known vet whether
this .1u-t1.’rutm threat will Tat the H-21
and H-34 orders as well, But the im-
portance of these two troop-carrving
helicopters in the  Algerian hghting
probably rules out anv stretch-out.

The H-215 and H-34s hrst went into
Algenian service carly in the summer of
H.Hh The H-21s arc l:r'l‘.lLI'.'ll'Ld by the
Armv and Navy, the H-34s by the Air
'oree. The oral battle between Army
and Air Foree over the relative moerits
of the two heavy helicopters still goes
on in Algeria, and verv likely never 'M]I
be resolved. Fvaluation tests in July,
1956, which were held in  Algena,
merely convineced each side thev were
mh:w the right helicopter.

"urlm still mamtaimms that the 11-21
wiile Lu]mt'rlr_:;i‘lx nu’rpufnnmd 111 Cor-
Lo categonies by the 11-34, neverthe
less fits ‘mm 5 needs better than the
Sikorskv craft. As one Ammy  officer
summed 1t oup for AvIATION \VEERK,
“The H-21 15 a truck, the H-34 a race-
horse. And we're not in the racing busi-
eSS,

Conversely, the Air 1force 15 more
than ever convinced the H-34 15 the
better helicopter. Air Force  officers
can cite For a wvisitor several mstances
where, thev claim, the Ammv gronnd

mmnmmi had to use H-34s ]‘.I{_'E:lu'-f. the
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twin-rotor H-21 couldn't do the job.

Army officers claim to have had the
SAME m]:u.ru_nu but with the H-2]
unnmg out on top.

The H-34 is powered by a Wright
1520-84 engine; the H-21 by a Wright
1820-103. The H-34 has a takecoff
rating of 1,525 hp., or 100 hp. more
than the H-21,

Navy Reconsidered

Only the Navy seems to have some-
what altered its original position. At
first, the Navy had plumped for the
1-34 along with the Air Force. For
one thing, “the Vertol helicopter 15 too
hig for elevator handling on French air-
craft carriers. But when the Defense
Ministryv told the Navy, which alone of
the three services had built up bi-rotor
time on 19 HUPs, to operate some of
the H-21s in Algeria, it did so. As a
result of its H-21 expenence, the Navy
—while it still wants the §-58 naval ver-
sion for carrier and training opcrations
—seems as sold on the H-21 as the
Army,

Helicopter missions here are almost
entirely determined by Army  ground
force r{qmrtun.nh Both the French
Air I'orce and Navy have had to tailor
their helicopter units to mect these re-
quircments, of which the most nmpor-
tant is combat troop carrving in diffi-
cult and mountainous terrain where
average landing altitude 1s about 4,000
ft.

About 93% of missions carried out
bv H-21s and H-34s in Algena arc of
a  troop-carrving  nature. In g::m_m]
these missions are of two distinet fvpes:
e First type involves a plannced oper-
ation, worked out in advance by Army
ground command. Here the !J-IH.‘II['I.{!IH
15 directed against an area where 1n-
telligence H.*purtw a rebel band is bivou-
:=|L'RL'L|. Helicopters leave their home
base with just the flying crew aboard.
Thev Av from 30 min, to 2 hr, before
u_.h:hmr- 1 pre-determined rendezvous
site 'nth troops are waiting to b
ferried into the combat area. These
ferry trips usually take only 10-15 min.,
with the helicopter rotating between
the pickup site and the {irr:]} zone. Once
the ferrv job s over, H-21 pilots wat
tor [}[I-‘:."-ull'?h.’ orders to evacuate wounded.

On a planned operation, particularly
when the rebel band is thought to be
lirge and well armed, it is hikely that
several tvpes of aircraft and TthLupth
will be used. An initial bombing run 1s
mide over the arca by B-26s. Then T-6s
are called in for strafing just prior to the
lT{![]]J fl_mmé mmr_'lmu’r Before the
heavy helicopters move into the area,
an Alouette mav make a low, fast speed
run over the drop zone for a final check
and to drop a smoke bomb to give pilots
the wind direction. Overhead an orbit
mg L-19 or Broussard Hies observation
picket. The entire ai-ground operation
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TROOP commander lands Alouette (ubove). Below, H-21s deliver commandos to combat area.
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FFirst T2)-1 trainer leaves final assembly building at North American Aviation’s Columbus, Ohio, Division and is moved to weighing
scales prior to painting. Tandem seat T2] has single 3,400-1b.-thrust Westinghouse J34-WE-46 in belly, fed by intakes on either side of
nose. Company is completing negotiations with Navy for $37.5 million contract covering undisclosed number of T2Js.

15 coordinated by an Army ofheer who
operates from a flving command post,
usually an Alouctte,

e Second type of mission 15 of a
scramble nature. At everv helicopter
base a certain number of pilots and
comnmandos are kept on a ‘round the
clock alert. If ordered to respond to a
sudden rebel attack, the helicopters take
off loaded with commandos, usually 10
to 12, and flv right into the combat
area. No ferrving 1s involved and troops
are brought back to the helicopter base.

Air Force Commandos

This tvpe of scramble mission has
brought about the development of the
I'rench Air Force commandos.  Thus,
for example, at the Air I'orce helicopter
base at Boufank there are two groups
of 40 “air commandos.” When a
sctamble order comes in, four H-34s
take off carrving 10 commandos each.
These flights can last one hour or more,
Understandably, the development by
the Air Force of its own commandos 15
not one bit welcomed by French Army
circles.

Of the two tvpes of helicopter troop-
carrving operations—planned and scram-
bled—more and more are of the planned
type. This results from the increase in
the number of heavy helicopters now
available, as well as from the general
improvement in the military situation
wherein the French are attacking more
than defending.

Rebel firepower over the past vear
has not substantially improved.  Most
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of the hits registered on helicopters are
still in the .30 caliber range. The rebels,
however, are losing their carlier awe of
the helicopter. A vear ago they would
run or hide at the sound of a helhicopter:
today they stay and hght, Captured
rebel documents (to avoid the laby-
rinth of Arab dialects, the rebels write
their militarv pamphlets in French) in-
clude manuals on the various tvpe heli-
copters used by the French forees with
instructions on where to shoot to hurt
them most, Thus, where last vear most
of the hits were toward the aft of the
helicopter, now the rebels appear to
have learned how to lead and are spray-
ing the machines fore and aft.

Not to make it any easier, the French
are removing thar bull's-eve nsignia
roundels from all troop-carrving heli-
copters.  When a hit s registered,
I"'rench mechanics patch the spot and
then paint a small star and crescent,
the rebel insignia, over the patch.

Commandos Disembark

The French are not attempting to
use the H-21 and H-34 as direct assault
craft. 'The helicopters are supposed to
disembark troops close to the combat
area but not in it. Quite often, how-
ever, the lead helicopter comes directly
into the combat arca without knowing
it.  When this happens, and if the
rebels are well led and well armed, cas-
ualties tun high. One H-21 caught in
such a situation lost all 10 of its com-
mandos during the exiting.

Getting troops out of the helicopter

fast has proved to be one of the oper-
ating problems, A “jump light” or a
horn is the signal to disembark. Ten
commandos can exit withim 20 sce. On
short ferrv hops seats are folded back
or taken out and commandos sit on the
floor.  Usually the last man out will
give a thumbs-up signal or something
similar s0 the pilot will know he can
move out of the area.  Unloading ac-
cidents are not uncommon. Recently
one Air Force commando, loaded with
radio cquipment, took too long getting
out and ended up jumping 20 ft. Pilot
reported the commando, who was under
fire, got up and ran shakily for cover.

The French have lost some H-2ls
and H-34s as a result of ground hre,
but very few compared with mission
hours flown. One H-21 was lost be-
cause both pilot and copilot were killed
by the same burst of ground fire. Actu-
allv, the French have been surprised
at the punishment both the H-21 and
the H-34 can take from small arms
around fire. Even when several rounds
pass cleanly through drive shafts and
rotor blades, the helicopter continues
to operate without difficulty.

Helicopter Armor

One H-21 on a combat nmussion was
hit 18 times, including eight hits on
the rear rotor blades, two in the self-
sealing fuel tanks and one in the drive
shaft which left a 14 in. hole. The
helicopter continued 1ts  mssion andl
then flew back to Setif for repairs.

So far neither the Air Force, Arm
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nor Navy have placed any armor on the
H-21 or H-34. Air Force ofhcers at
Boufarik say they would like to see
some light armor plating on the H-34
around the engine area and rotor head.
They figure such armor would cost
them 175 Ib. H-34 fuel tanks always
have been self-sealing. Air Force pilots
wear flak wvests and sit on a French-
designed bucket-type seat into which
I'iberglas plates are inserted.

Army, on the other hand, doesn't
seem to be interested in armor. - Vertol
armor kits are available at the Sectit
Armv base, but aren’t used. Appar-
ently. Army officers feel the 115 Ib.
extra weight is too high a price to pav.
Both Army and Navv pilots at Sctif no
longer scem to bother about wearing
flak vests or using Air Force-type armor
scats, Army did insist on self-sealing
fuel tanks for the H-21, and now more
than half the H-21s at Setif have them.

Despite the apparent need for some
sort of armed helicopter, no ofhcial
steps have been taken by the French
to provide one or several helicopters
cquipped to lay down suppressive hre.
Both Vertol and Sikorsky have sub-

Thin Walls Mark Solid

mitted plans along this line to the
French authornities. Meantime, how-
ever, several experiments with armed
helicopters are being made unofhcially
in Algeria on local command levels,

Armed Helicopter

At La Senia Air Force helicopter
base, the commanding ofhcer, Col.
Felix Brunet, has mounted on each side
of his H-34 six rockets and four ba-
zookas which are controlled by the
pilot. In the cabin door a light cannon
also 15 mounted while a .30 caliber
machine gun is fired out one window
and a .50 caliber machine gun out the
opposite cabin window. Ship reportedly
flies steady while firing. Colonel Bru-
net has used it in combat.

At Setif, Lt. E. Babot, commander
of the H-21 Navy 31F squadron, has
rigged up a bomb rack which fts un-
derneath the forward bellv area of the
H-21. He uses the auxiliary fuel tank
Mrungt_‘m:':nt a5 d r.]rﬂpping 1'|'|L"'Ch'-1|1i5ﬂ"l.
Ten 250 Ib. bombs in two rows of
five have been mounted and equipped
with proximity fuses. The bombs can
be dropped individually or by salvo.

Lieutenant Babot also has mounted a
bombsight arrangement in the cockpit.
He plans to make his bombing runs at
2,000 ft, Imitial tests carried out early
in December were successful.

Army, while interested in suppressive
fire arrangement on the H-21, so far
has not joined the Air Force and Navy
in local experiments. Army probably
will soon equip at least one H-21 with
armament similar to that being tested
on H-21 in the U. 8. This would mean
fixing a combined twin .50 caliber ma-
chine gun and four-rocket installation
on the nose gear. In addition, a .30
caliber machine gun may be mounted
in one or both of the H-21 doors.

In theory, for helicopter operations,
Algeria—a country as big as the U. 5.
cast of the Mississippi—is divided 1n
half by the fourth degree of longitude.
Armv helicopters operate in the eastern
half, Air Force in the western halt. In
practice, however, both services cross
the dividing line.

Mission orders are handed down by
three Army tactical command head-
quarters: at Oran, Algiers and Con-
stantine.  These headquarter groups
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Casings

Solid fuel rocket casings manufactured by the Normris-Thermador Corp,, Los Angeles, are for (from the left in left photo) Hawk,
Sparrow, Army’s 38-mm. gun rocket, experimental 70-mm. gun rocket, Falcon and Sidewinder. Rocket engine casings for the solid fuel air-
to-ground missile Hawk show their extremely thin walls (right). These light casings give the solid propellant rocket engines a very
high engine weight efficiency which in many installations is more important than the higher specific impulse provided by the more
complex liquid fuel engines. These Hawk casings are made of 4130 steel and are the largest cylinders ever cold drawn on a conventional
press. They have a wall thickness of .106 in. for 44 in. of their length and 0675 for the remainder. This is required because the Hawk has

the booster and sustainer engines mounted in the same casings.
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also control the use of fixed-wing Air
Force equipment used within their ter-
ritory. A large helicopter operation,
for example, can involve bombing runs
over the combat area by Douglas B-26s
followed by grnund support strafing at-
tacks by Republic I'-47s or North Amer-
ican T-6s.

The T-6, incidentally, is still the Air
Foree's most popular “fighter” in Al-
geria,

The French currently are flving com-
bat missions with 300 T-6s. Generally,
the aircraft is armed with four light
machine guns and six rockets in under-
wing mounts,

The T-6s are Alown by French Air
FForce pilots who have been pulled off
jets in France for a vear's duty in Al
geria on the T-6,

Other fixed-wing aircraft flying com-
bat missions in Algeria include the
French Noratlas transport and the

Max Holste Broussard observation-
transport plane. In addition, the French
Army operates more than 200 light ob-
servation aircraft, mostly Piper L-18s
and Cessna L-19s. Army ptrnh fving
these light aircraft average 60 hr.
monthly.

French Air Force also keeps some
jet equipment on tap, mostly Nistral
fighters, though these aircraft are used
only when a large-scale operation against
the rebels promises a large enough tar-
get to justify the expense. Jets are also
held in readiness to chase any “pirate
aircraft” which might be airlifting sup-
plies to the rebels. There has been
no evidence of such activity, but none-
theless the French keep a close watch.
At Oran recently, three Mistral jets
were scrambled fu]l::-u.mg radar pickup
of an aircraft heading for the Algerian
interior.  Radio response to calls from
Oran control were negative. The jets

forced the aircraft, a DC-3 with cargo
door suspiciously open, to land at Oran.
The aircraft turned out to be British
Navy out of Gibralter. British pilots
HIIL’EFIEIII}-’ explained they had been
practising cargo-dumping to naval ves-
sels and had lost their way home.

French Army officers, as a result of
their considerable combat experience
with troop-carrving helicopters, feel that
the lessons they have learmed can be
applied elsewhere. They note that the
German Army in the last war, during
its Russian and Balkan campaigns, made
the mistake of never bothering to de-
velop an efficient defense system against
Russian and Eastern FEuropean parti-
sans, Many French officers also fecl
that the use of large troop-carrving
helicopters will play an important part
in any post-atomic battle where the out-
come may be decided by small, well-
cquipped, mobile forces.

New Congress to Prod Defense Effort

By Katherine Johnsen

Washington—Sccond session of the
55th Congress which convenes tomor-
row will quickly prod the Administra-
tion to move fastr.r and further to try
to match and surpass Russian scientific
and military achievements.

Most congressmen feel that the post-
Sputnik steps taken—and contemplated
—by the Administration thus far have
been only piece-meal moves made to
remedy a few glaring  inadequacies.
These include the acceleration of the
missile and satellite programs; the ap-
pomtment of Dr. James R. Killian, Jr.,
a5 President Eisenhower’s scientific ad-
viser, and the increased authornty of
William M. Holaday, the Defense De-
partment’s Director of Guided Missiles.

Civil vs. Military

The most far-reaching move the new
session will undertake will be an at-
tempt to work out government organi-
sntion for handling space age problems.
Sen. Lyndon Johnson (D.-Tex.), Smmte
majority leader, says Congress “must
lodge—cither in a new or an existing
agency—specific responsibility for the
physical, economic and lf.gﬂ[ problems
of exploring outer space.

This will raise a controversy over
civilian versus military control, which
embittered the debate over atomic en-
crgy in 1946, After the former House
Military Committee voted to give the
armed services control, a special con-
aressional committee -was  established
which drafted the 1946 act establishing
the independent civilian Atomic En-
cigy Commission,

Sen, Mike Mansheld (D.-Mont.), as-
sistant Senate majority leader, and nu-
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merous others have proposed a new de-
partment for Research and Develop-
ment, headed by a cabinet-level secre-
tarv, to assume direct control in all
ficlds of outer space.

Three other areas in which Congress
will also defnitely act are:
o Scientific training. Some type of
federally-sponsored  program to  stimu-
late the training of scientists, engineers
and other technical personnel from the
high-school level on—probably through
hr:l%nlﬂrships and advanced fellowships—
has general support.
e Military pay raises. Salarv increases to
encourage skilled personnel to stay in
the services also has general support.
There is strong opposition, though, to
the plan proposed ]l:;w Ralph ]. Cordiner,
president of General Elu:tnr: Co., who
headed a Defense Department advisory
Committee (AW Feb. 4, p. 37). Sen,
John Stennis (D.-Miss.), chairman of
the Special Armed Services Subcommit-
tee considering nuhtary pay raises,
thinks the increases it proposes for gen-
crals and admirals are too high and
those for lower-bracket officers not high
cnough,
e Interservice rivalry, Demands for re-
organization of the Defense Department
are numerous. The tendency in Con-
oress is to place major blame for the
U.s. lag in the missile-satellite field on
interservice rivalry. Democrats cnbicize
the Administration for failing to take
firm action to end it.

Johnson Report

Committees will move promptly;
e Senate Preparedness Subcommittee.
The first major congressional develop-
ment on the missile-satellite situation 1s
expected to be a report by this influen-

tiall group headed by Sen. Johnson.
Hearings already have been held with
civilian scientists and Defense Depart-
ment ofhicials (AW Dec. 2, p. 31; Dec.
9. p. 31), and are sr:hcc’lulc:d to resume
today,

s House and Senate Armed Services.
The regular annual bniefing sessions of
these two standing committees will be
cxtensive this vear. The sessions of the
House Commuttee headed by Rep.
Carl Vinson (D.-Ga.) begin Jan. 10 and
will include consideration of the de-
fense structure and the roles and mis-
sions of the services. The Senate Com-
mittee headed by Sen. Richard Russell
(D.-Ga.) is expected to dovetml s
sessions with the investigation of the
Preparedness Subcommittee,

e House Appropriations Subcommittee
on the Armed Services, which will look
for low priority items where cuts can be
mace, will start with hearings on a 51
billion supplemental defense appropria-
tion for Fiscal 1958, which the Adminis-
tration is expected to submit shortly,
and lead into the Fiscal 1959 defensce
budget, due in Congress before Jan, 22,
View of Rep. George Mahon (D.-Tex.),
chairman of the subcommittee, is that
emphasis should be on using funds al-
readv appropriated and smproving
defense management rather than on
large sums of new money. This also is
the view of his Senate counterpart,
Sen. Dennis Chavez (D.-N. M.), chair-
man of the Senate Approprations Sub-
committee on the Armed Services.

e Joint Atomic Energy Committee.
This group, dissatished with the ad-
ministration’s failure to accelerate the
atomic propulsion programs for aircraft
and rockets (AW Dec. 23, p. 25), will
hold brichng sessions soon. Deputy
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Defense Secretary Donald Quarles, who
assured the committee the U. 5. missile
effort was adequate last August after
Fussia announced the hring of an inter-
continental ballistic missile, will be on
the spot.
e House Government Operations Sub-
committee on the Military, This group
hcaded by Rep. Chet Holifield (D.--
Calif.) is ready to start hearings on
legislation establishing a Department
of Civil Defense headed by a Cabinet-
level Secretary to launch a 522 bialhon
shelter program for protection against
atomic radiation. Spokesmen for the
Gaither Committee, which recom-
mended the shelter program, will be
called to testifv. The committee,
headed by H. Towan Gaither, Jr,,
chairman of the board of the Ford
Foundation, was lppﬂintﬂd by the
Fresident (AW Dec. 2, p. 28).
e House and Senate Government Op-
crations. Both committees have exten-
‘iI.‘HL l]'l\L“.“l'lg.Jhﬂl'l"i E'II'I[]U[ WS H on thL
research and development programs of
all government agencies. Sen. Hubert
Humphrey (D.-Minn.), chairman of the
Senate Government Operations Sub-
committee making the investigation, has
called for “immediate” integration of
all federal techmnical and scientihc or-
ganizations into a central agency.
e House Information Subcommittee.
This group headed by Rep. John Moss
(D.-Calif.) will start off the session with
hes mngs to determine ways and means
to increase the availability and dissemi-
nation of scientihe and technical in-
formation. Witnesses will be top scien-
tists. The subcommittee will issuc
reports eriticizing restrictions the De-
fense Department has placed on basic
research information and on the De-
partment’s information policies, based
on hearings last November (AW Nov.
28). A Senate Judiciarvy Subcom-
mittee headed by Sen. Thomas Hen-
nings (D.-Mo.) has made a stady and
also  plans hearings on  government
information policies.
® House Judiciary Committee and the
Joint Atomic Energy Committee. These
groups will consider aspects of informa-
tion security looking to scientihc co-
operation with Western allies. The
committee will consider legislation to
relax the flat ban on disclosure of
atomic information to other nations.
The Judiciary Committee will consider
the secunty standards of countries with
which the U.S. plans to share classifhed
cetense information (AW Dec. 215, p.
17).
e Small Business Committees. Both
the House and Senate groups—peren-
mally dissatished with the small busi-
ness share of defense business—plan
hearings. A special subcommittee of the
House committee was appointed a few
months ago to study the aircraft indus-
trv.  Small  Business  Subcommittee
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New Home for Convair Atlas ICBM

New 540 million Atlas engineering and production center, built by Convair's Astronautics
Division, on northeast ontskirts of San Diego, will begin occupancy in March. Administra-
tive, engineering buildings are at left; laboratories and supporting services, right; factory

grea 15 in the rear,

chairman is Rep. Tom Steed (D.-Okla. ).
Other developments to cxpect in the
new session:
* Renegotiation. The renegotiation law,
which expires next Dec. 31, appears cer-
tain to be renewed. The controversy will
be over amendments limiting the dis-
cretion of the Renegotiation Board in
determining refunds.
* Military iu—ﬂgﬂting. Although legisla-
tien putting g{JrErImlEnt budgets on an
-::-'-..p::ndlhlre instead of a “new
money” basis had been on the brink
ol enactment, this does not now appear
likelv. Defense Department and de-
fense contractors are strongly opposed
to it. It would snarl the defense pro-
gram with new financial complications.
W. J. McNeil, Assistant Secretarv of
Defense, Comptroller, points to the 1m-
possibility of estimating actual defense
spending a vear in advance and the con-
fusion that would result in attempting
to keep within the estimate (AW Sept.
9. p. 32). The measure has passed the
f:::-nal'-:; and been approved by the House
Government Operations Committee,
e Military airlift. Five congressional
committees favoring a shift of more of
the trafic of Militarv Air Transport
Service to commercial carriers have been
following the situation. A House Gov-
crnment  Operations  Subcommittee
headed by Rep. Holifield will start hear-
ings this week. Senate ."‘I.[])]:I-I'l]|}f!":'l|_'im15
Committee has asked Defense Depart-
ment for a report on MATS activities
by Jan. 15.
e Capital gains. Legislation authonzing
subsidized airlines to set aside earnings
from equipment sales for the purchase
of new equipment is a hrst order of
business in the Senate. It has already

passed the House and the Senate Com-
merce Commttee.
¢ CAB investigation. The Subcommit-
tee on Legislative Oversight headed by
Rep. Morgan Moulder (D.-Mo.) has
been scrutinizing the files of Civil Aero-
nautics Board and Air Transport Assn.
since October and is expected to hold
hearings in about a month. Objective
of the investigation is to determine
whether there has been White House
or other outside influence on the deci-
sions of the quasi-judicial Board.
e CAB ethics. Hearings on legislation
setting penalties on the unauthornzed
disclosure of information by CAB ofh-
cials and attempts to pressure Board
officials are expected to be scheduled by
Senate Judiciary Committee. The legis-
lation was introduced by Sen. Henry
Jackson (D.-Wash.) as a result of hear-
ings last summer disclosing a premature
leak of information on CAB’s award of
a New York-Miami route to Northeast
Airhines.
 International routes. Legislation re-
mmmg the President’s authority to re-
view overseas route awards and restrict-
ing his authority on international routes
for foreign policy and defense considera-
tlmr-. faces a Presidential veto even if it
5 passed by the House. It has been ap-
]::l-rmui by the Senate.
® Washington National Airport. Con-
troversv over the location of a new air-
port to relieve the over-taxed facilities
of Washington National Airport seems
inevitable again this vear, regardless of
the site recommended by E Iu ood Ques-
ada, chairman of the Airways Modern-
ization Board, Civil Aeronautics Admin-
istration has 512.5 million for the new
airport but is directed not to use the
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money untl Quesada has presented has
'ﬂh.. HLiL'[hﬁTl to {:{]'Ilgl'!_"'r"i B 1 IL"-.I!.“ I]"'l.

Jan. 15,

e Liquor on airlines. Legislation ban-

ning this has a good prospect for enact-
ment.

® CAA personnel. Senate Civil Service
Commuttee is likely to hold hearings on

CAA’s personnel practices recently em-

b =

1}i1 isized by the demotion or transfer of
six of the seven members of L"L". 5 111
formation staff. The committee's staff
has been making an investigation of
the CAA's action.

¢ Postage increase. An increase in the
domestic mirmail postage rate from six
to seven cents an ounce will probably be
cnacted. ;

Fairchild Developing Surveillance Drone

Army combat surveillince drone under development by Fairchild Airplane and Enginc
Co.s Aurcraftt Division at Hagerstown, Md., s shown in artist’s conception. A S12 mil-
lion contract for the project was awarded earlier this year by the Army Signal Engineering
Laboratory,

Semiconductor Device
Can Rectify, Control

Svracuse—I"irst semiconductors to be
u]mhlt. hoth of rectifving and control-
ling current have been developed by
Ceneral Electnice’s Semiconductor Prod-
ucts  Department. Called “controlled
rechifiers,” these devices have been oper-
ated m the laboratory at power levels to
1.5 kw. and thecoretically can go much
lngher, making them logical replace-
mtuh for thyvratrons and mutur 2eneT-
dtor I"lL'l""n- ITI Tt ;l]_]l]hf':]tl{}ﬂ"ﬁ

Controlled rectifiers are  pnpn-tvpe
silicon semiconductors that differ from
conventional silicon rectifhicrs m that
thev have a third, or control, electrode.
Details of phvsical construction of the
device have not been released by the
company for commercial reasons,

CGeneral Electric will begin distnibut-
ing engineering samples of the device
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imternally within the company and to
others in the industrv carlv this APring.
Most immediate tppllcltlmh will be 1n
power supplies for military electronic
cquipment and control svstems for air-
craft and missiles.

Fourlaver pnpn devices were first
tlu-:.inpr.d at Bell Telephone Laborator-
es as a reliable replacement for latching
relavs and thyratrons nsed in telephone
switching. Similar devices have been
developed at RCA and Shockley Semi-
conductor Laboratorv, All of these de-
vices, however, are for the switching of
low level signals only; they will not han-
dle significant amounts of power and
o not control the current fAowing
through them.

According to General Electrie, there
are only practical linits to the power
handhng capabilitics of controlled rec-
tithers because, as i conventional sili-
con rectifiers, the pernmssible current
flow 15 a function of the semiconductor

houndary area and the efhoiency of the
cooling ‘method.

Frﬂ]ﬂ{,nn m manufacture, however,

probably will keep the cost of these de-
vices high and production Timited for
at least a vear. These problems ivolve
uhtnltlmmg extreme uniformity of un-
purities in both the n and p lavers and
exact alignment of the laver boundaries,

The controlled rectifier operates in
much the same wav as a conventional
thyratron. During the alternating cur-
rent half evele when the rectifier is able
to conduct, the amount of current flow
15 controlled bv means of 1 gate cur
rent pulse .!pphu[ to the H'III‘II'.I Or con-
trol, electrode.

The gate current pulse controls the
amount of current flow by varving the
pomt in the conduction E‘i.E]L *ﬁerL
the device fires m the same manner as
a thvratron. Both operate on the prin-
L.lJiL of phase control.

Typical laboratory samples fire with
a gate current pulse of 10 ma. at 4 v.
Maximum current required for firing 1s
25 ma. With these low level control
signals, the forward-going current can
be controlled over a range from a mini-
mum applied voltuge of about one volt
to the breakover Hilh’l_g{. of the unit.

Breakover voltage is that voltage level
where the controlled rectifier will con-
duct whether a gate current pulse is
applied or not, With present samnples
the range of breakover rating varies he-
tween 25 and 200 v,

Ixasting  controlled  rectifiers  have
been operated at 200 v. and 5 amp.
with the stud (case) temperature main-
tained at 125C. These units use an ef-
fective semiconductor area of about
0.1 m. General Flectric believes that
with this same size device maximum
ratings of 300 v. at 10 amp. are at-
tainable.

The companv stresses that all of the
present devices are expenmental.  Al-
though controlled rectifiers mav  well
nmnnpuhn: more than one third of the
total semiconductor rectifier market
eventually, a large amount of basic work
remains to be done before these devices
can be produced simply, cheaply and in
quantity.

Jordan May Purchase

Hunters From British

Beirut, Lebanon—While Svria and
Fgvpt arm with Soviet MiGs and 1l
vishins, Jordan reportedly 15 showing
interest in buving British Hunter |L1.'
hghters.

“A representative of the Hawker Air-
craft Co. will visit Amman shortlv to
negotiate a purchase with the Rowval
Jordaman Air Force,

Jordanians are said to be interested
i getting as many as two squadrons of
Hunters—about 24 aircraft.
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AMB Favors General Precision Proposal

By Philip J. Klass

Washington—General Precision Lab-
oratory has won out over 13 other bid-
ders in Airwavs Modermization Board
competition to select a contractor to de-
velop a semiautomatic trafiic control
data processing and display system.

Program represents the most am-
bitious and comprehensive develop-
ment project ever undertaken for com-
mon svstem use. It also 1s the fhrst
civil use of the single-contractor weapon
system approach which the mlitary has
found so successful in the dev nl::-prm:nt

of complex systems,
General P:I.‘L‘t.lsmll Laboratory's selec-

tion is called “tentative” by AMB
Chairman E. R. Quesada pending
negotiation of a firm contract which 1s
expected to  take .lpprm.unlhih two
weeks., Until a contract is signed, Gen-
cral Precision Laboratory will not re-
lease any details.

Because none of the pru}ms;ﬂa re-
ceived by AMB had all the features it
behieves are needed, the agency wants
to include them in the development
taisk before signing a contract with
General Precision Laboratory, accord-
ing to an ANIB spokesman.

General Precision Laboratory will be
assisted by Librascope and Link Avia-
tion, both sister subsidiarics of Gen-
eral Precision Equipment Corp., and
by Tasker Instruments Co.

Winning Features

Many observers viewed General Pre-
cision Laboratory’s selection as a dark
horse winner n the face of competition
from giants like Hughes Aircraft, Inter-
national Business Machines Corp., and
from Sperrv Rand, Radio Corporation
of America and Airborne Instruments
Laboratory  which submitted a joint
three-way proposal,

Winner's proposal  was  judged
superior on  basis of casy transition
from existing techniques and proced-
ures to the new semiautomatic system.
In the past there have been numerous
ideas suggested for elaborate automatic
trafhc control schemes but most of
them failed to consider the problem of
how to make the transition from the
present system.

Another point of superiority, m:ur:l
ing to an AMB spokesman, 1s the
genious” fail-safe backup provisions in
General Precision Laboratory’s svstem
which permit safe traffic control de-
spite sudden failure of one of the new
clectronic data  processing-display  de-
vices. Flight progress strips will be re-
tained, but will be printed automatic-
ally and brought up to date despite
such failures.
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Novel techniques for path stretching
to keep aircraft on schedule, both en
route and in the terminal area with-
out resorting to off-airways curved
paths, were another notable feature of
the General Precision Laboratory pro-
posal.

The development of these tech-
miques 15 credited, at least parhally, to
Vermon Weihe, Air Transport Assn.
engincer who also works for General
Precision, and Homer Tasker, whosc
company will work with General Pre-
ciston on the program.

System  proposed by General Pre-
cision Laboratory also is believed to
include provision for flight plan track-
ing by means of computers which will
automatically keep tabs on each air-
plane position throughout its fight.
FFrom original Aight plan, brought up
to date periodically by pilot position
reports, or radar data, when available,
computer will be able to caleulate
pilot's estimated arrival over fixes and
antomatically provide data display on
the aireraft to traffic controller requir-
mg such information.

Pushbutton Transfer

The General Precision Laboratory sys-
tem is believed to permit traffic con-
trollers to transfer flight data and con-
trol to other contro %ILH in adjoining
Air Route Trafhe Control Centers or
termunal areas by pushbutton without
the time-consuming voice communica-
tions now required.

Bell Telephone Laboratories studies
show that smooth traffic fAow breaks
down i the existing system whenever
controller must spend more than about
30% of his time in communication
chores,

Bell's analysis indicates that con-
trollers now spend as much as 70%
of their time in communications. The
new General Precision Laboratory svs-
tem is expected to greatly reduce this
drain on controller time.

The General Precision Laboratory
system also may include automatic con-

| Soviet ‘Graviplane’ |

Moscow=Kirill P. Stanyukovich, Soviet
doctor of technical sciences and a promi.
nent astronaut, reported last week that
Russia is working on an aircraft “not
subject to the laws of gravity” for space
flight.

Stanyukovich was quoted by Tass
news agency as saying “the problem of
gravitation will be clarified to some ex-
tent in the forthcoming year.” WName
given to the aircraft by Stanyukovich is
“graviplane,”

flict detection, with the trafhc control
computers continuously scanning  the
present position, altitude, speed and
expected flight plan of all aireraft under
control for possible collision hazards.
Resolution ﬂFsuch conflicts will be left
to the judgment of human controllers
and will not be attempted by the com-
puters, alﬂmu%h the latter mav com-
pute pnsmh]rz ternative actions for con-
troller choice,

Airwavs Modemization Board phil-
asophy 1s to use automatic computers
onlv to make choices which can be
based on strict rules that apply under all
situations and conditions.

Three Judging Teams

Fach of the 14 proposals was sub-
mitted in three veolumes, one dealing
solely with operational aspects of the
svstem, one with technical details and
the third with company background.
personnel and facilihies.

Three teams, each consisting of six
experts, were formed to evaluate the
proposals. Omne team, consisting of six
trafhc control and operations experts.
rated only the part of the proposal deal-
ing with operational features, while the
second team, consisting of engineers
and computer experts, evaluated the
technical portion of the proposal.
When proposals had been individually
scored by the appropriate teams, the
ratings were combined and General
Precision Laboratory came out on top.
Only after a qualitative evaluation were
the prices submitted by bidders taken
into consideration.

Airwavs Modermization Board savs
that other companies that submitted
proposals mayv participate in portions
of the total program under General
Precision Laboratory’s leadership.

AEC Renews Contract
With United Aireraft

Washington—Atomic Energy Com-
mission last week renewed its contract
with United Aircraft Corp. for develop-
ment of an aircraft nuclear propulsion
svstem amid reports that the White
House is prepared to revive emphasis on
the entire military atom plane program.,

If the Pentagon is ordered to reverse
the slowdown decision of early last
vear, it would probably be for propa-
%:Illl’];l and prestige purposes rather than

ecause the Air Force and Navy need
the weapon as soon as possible.

There are strong indications, taken
seriouslv. in both military and indus-
trial circles, that the Russians will fly
an atom-powered aircraft  possibly
within a year. It is expected that the
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Soviet effort will be merely to get some-
T|||11rr off the gr:mrwi—pmhihh a tur-
thm}p Bear bomber, modihed to use
nuclear propulsion,

USAF already has dropped its inter-
est in the Pratt & Whitnev project and
left AEC alone as a contractor with the
cngine I:h'riui:m of Umted Armrcratt (AW
_-"'ulff 19, p. 34).

-ﬂ.‘-’:. 5 m:tmu kast week was to renew
its cost-plus-hxed-fee contract extend-

mg it to Sept. 30, 1960. The work,
started originally in May, 1953, and
will cost about $15 million VAT

The Pratt & Whitney work aims at
the design of a reactor suitable for use
m an advanced aircraft propulsion sys-
tem, USAI" has another contract with
General Electne for a different tvpe
reactor and related jet engine.

Both Lockheed and Convair  are
busv on designs for an airframe.

West Germans Remain Silent
On Advanced Interceptor Choice

West German orders for an advanced
mterceptor appear to be unlikelv for
another month and mav well not be
placed until early spring despite a spate
-1f rumors last week that the Lockheed
I"-104A Starhghter had won out follow-
mg the German rejection of the Saun-
ders-Roe SR. 177.

Comparative evaluation of the F-104
and the Grumman FI1IF-1F Super
Tiger at Edwards Air Force Base was
mm]ﬂuul bv a German air force team,
but the Germans were noncommittal as
to which airplane thev preferred. They
anid only that they liked both.

One other airplane 1s still m the run-
ning—the French Dassault Nirage 111
This 15 a rocket-turbojet powered mter-
ceptor like the British SR.177, which
was intended to be a 2,000 mph. plus
hghter capable of operating above 100.-
000 .,

Although British newspapers charged
the SR,177 was rejected because of
. S. pressure, the Germans said 1t was
beecause the airplane would not be n
gquantity production until 1961 and the
Germans did not want to commit thems-
selves heavilv to an unproven airplane,

‘*-.rn‘rhm]n N-156F, a hghter version
of its T-38 trainer, also would fall into
the same category, at no forimal ri.]::
tion of it was made. One reason given
for the formal rejection of the British
hrhter was that the British had insisted
on a ves or no answer before Dec. 31

In canceling the SR.177 develop
ment contract, a British Ministrv of
Supply official said:

“This aircraft commands general
recognition as an excellent and umque
design in its class. Unfortunatelv, 1t
1no !qmm_r fits into the broad pattern of
the United Kingdom defense program
as outlined 1n Hlu: Defense White Pa
per of Aprl, 1957.”

Saunders-Roe savs withdrawal of gov-
crnment ﬂ]p]mlt means the n:{LL‘r jet
fichter project will be dropped. Tt had
been continued onlv 1 hope of a West
German order.

Naval interest continued in the new
aireraft, which was to be powered by

2 de Havilland Spectre rocket engine
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and de Havilland Gyron Junior turbo-
ict.  But the manufacturer savs the
naval requirement is not for a sufficient
-.III.H'IHT}.' to j]lit'lf‘_; the l_:ll"x'i_'hlll_]Ti'lL']lt
cost.

The decision to drop the mixed-
power interceptor is a blow to one of
rh{ most pronising new British aireraft,

“The particular advantage of the
mixed unit aircraft is 1ts urﬂtﬂih'."
said  Saunders-Roe  Chief  Designer
M. ] Bremman, “For example, its
total ¢ngine installational weight may
be onlv about 10% of the takeoHf
weight, whereas the corresponding fig-
ure for the pureqjet tvpe is about 25%
It 15 true that the mixed unit aircraft
will carrv a greater percentage of its
takeoft mk"h-'r m fuel and oxidant,
But the landing weight, with rocke
propellants consumed, is very low and
the byproduct of this apparent disad-
vantage 15 the ability to land on com-
]:.lr.itiu_-]y small  runwavs.,  lakeoft
from the same rnwavs naturally pre
sents no obstacle 1 oan aircraft with
such a reserve of ]][n.!.'Lr"

The only other major airframe
project at the Saunders-Roe plant s
the two-scat Skecter helicopter,  Fifty
of these are under construction for the

Grumman Wins
Attack Competition

Contract for the development of a
new high and low altitude, two place,
turbojet-powered,  carrier-based  attack
aircraft has been awarded to the Gmm-
man Aircraft Engineering Corp., by the
Navy Department, Grnumman’s winning
praposal was one of several being con-
sidered in the Navy design evaluation,
Chance Vonght and Dounglas were

the competition.

Description of the design and its
estimated performance are classified, but
the fact that it is intended to operate
at low albtude indicates it will have
good endorance and handling qualitics
at subsonic speeds.

among the companies participating m |

Order for F8U-3

Washington—Navy last week awarded
Chance Vought Aircraft a S100 million
contract for initial production of the
FSU.3  advanced all-weather mixed
powerplant fghter,

The contract followed on the heels of
a S200 million contract for production
of the F&U-2 and continued production
| of the FS8U-1 Crusader (AW Dec, 2,
p. 26). In confguration, the FSU-2
closely  resembles the TFSU-1,  The
I'8U-3, however, is essentially a new air-
craft, Powerplants will be the Pratt &
Whitney ]J75 and a rocket motor.

Navy ofhcials said no decision has vet
been reached as to whether te continue
development of the MeDonnell F4H-1
all.weather fghter and smd the aireraft

is still being evaluated.

British and West German  govern-
ments. In addition, the irm has been
handling subcontract work on Viscount
and Valiant subcomponents.

It is understood now that the smaller
procurcment order from Germany will
he for only abont 100 airplanes instead
of 2350-300 onginally contemplated.

Other reasons reportedly responsible
for the rejection mclude:

e Decisive shift in  defense  mimistn
thinking in favor of heavier reliance on
missiles for air defense.

® ['resh spurt of interest in a wvertical
takeoff mreraft becoming  operational
sooner  than  anticipated;  possibh
around 1963-64.

Lockheed Notes Gain

In Missile Projects

Omne third of Lockheed Aircraft Co.'s
advanced projects are being carried out
at Sunnwvale, Palo Alto and Van Nuvs,
Calif., within the firm’s mushrooming
Missile Svstems Division, Board Chair-
man Robert Gross reported.

“Mlissile sales represented 8% of
[.ockheed's all-time record total of more
than S900 million in 1957. This pro-
portion is expected to chimb to 20%
im 1958 as work 1s accelerated on var
wous programs, including Navv's hmf’
range fleet ballistic T:I‘Ii*-.'-.I]L the Polaris,’
Gross said.

['xceptionallv heavy deliveries of com-
mercial airlines plm aninﬂ' IJtiwiIL
activity were major factors in the 21%
rise of sales for 1957 over the $743
million reported for 1956,

Lockheed expects its backlog dunng
1958 to average close to the 51,500
million total at vearend 1957, Gross

said, But he forecast a greater propor:
tion of it will be in missiles.

The company estimates sales nexd
vear will total about $750 million, a
decline from the 1957 ]L.'-.L"]-
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Sequence
of a
typical photo
reconnaissance
mission with the
Radioplane SD-1 drona

Eye in the Sky

SITUATION : A range of hills screens enemy activilies.
TACTICAL PROBLEM: What is on the other side of the hills?

SOLUTION : Aerial drone surveillance— puts an “eye’” in the sky.

Radioplane, in conjunction with the U.S. Army Signal Corps,
developed and is producing the SD-1 surveillance drone system.
Highly mobile, the camera-carrying SD-1 may be zero-length ground
launched in rough terrain from a camouflaged position and flown by
remote control over enemy installations on photo reconnaissance mis-
TR sions. After the drone's camera has exposed its film by radio com-
e mand over the target, the SD-1 is then flown to a pre-designated area
for parachute recovery. The camera is removed, the film is processed,
and prints are delivered to the requesting unit within minutes after
the entire operation began and the mission is accomplished without
risking a pilot’s life or a large man-carrying aircraft.

The Signal Corps SD-1 surveillance drone system i1s another exam-
ple of Radioplane’s constant refinement of the art of producing radio-
controlled drones. First to manufacture target drones exclusively for
military use Radioplane has a world-wide field support organization
with personnel qualified to assist in all phases of drone field activities.

L RADIOPLANE

A Division of Northrop Aircraft, Ine.
VAN NUYS, CALIFORNIA AND EL PASO, TEXAS
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For Canadair...The Sky is NOT The Limit!

What we have learned in the air—we apply
on the ground. See these snowmobile-type

vehicles: they are a solution to an unique
problem of transport over trackless terrain

through snow, muskeg, sand or water, and
were Canadair-developed and manufactured

for the Canadian Armed Forces.

And Canadair’s research and development
division is ready to undertake other special
jobs in many fields, such as: research, de-
velopment problems, custom designs,

electronics, digital and analogue electronic
computing, structural and mechanical test-
ing: in all a service designed to offer fresh

impetus for progress.

Inquiries are invited: write directly to Vice-
President/Engineering, Head Office.

. CANADAIR

i v LIMITED, MONTREAL, CANADA

® Alreraft ® Research and Development
o BGuided Misslies #» Nucliear Englnéering

A SUBSIDIARY OF GENMERAL DYNAMICS CORPORATION
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Adm. Wright Says Fleet Requires
Better Anti-Submarine Equipment

By Claude Witze

Washington—U, §. Atlantic Flect is
at its highest state of readiness sinee
World War II but still needs improved
atrcraft, helicopters and detection equip-
ment to meet the threat of Soviet sub-
marines, Adm. Jerauld Wright, the
fleet’s commander and chief of North
Atlantic Treaty Organization forces in
the Atlantic, smd last weck.

Adm. Wright said the new U.S.
budget should include improved sup-
port for research and clm'vlpuplm:nt ac-
tivitv in arcas that will contribute to
anti-submarine capabilitv,

Anti-submanne warfare, the admuiral
said, is his number one problem. Dur-
ing 1957, the fleet’s defense force was
tightened with the formation of an
anti-submarine command. It has Ffull
responsibility for preventing an attack
from underwater ships on the United
States,

Adm. Wright said the fleet’s ability
to us¢ atomic depth charges against
enemy submarines is a big advance, but
he pointed out that the weapon is 5o
lethal it cannot be used by surface
ships. It must be dropped from air-
craft. At the same time, he said he
would not use the atomic depth charge
at all if conventional blasts could do the
job. The admiral looks upon all atomic
weapons as offensive and indicated thev
will be used in a defensive role only as
a last resort,

In his emphasis upon the need for a
stronger rescarch and development effort
to help improve ASW equipment, Adm.
Wright indicated that he has strong
reservations about the practicability of
centering this work in a single Defense
Department agency. Secretary of De-
fense Neil H, McElrov is preparing to
create a new Advanced Research Proj-
ccts Agency, or single manager, to de-
velop new weapons.

Adm. Wrght indicated that he fav-
ors the full utilization of civilian re-
secarch and development capability al-
readv  in  existence—in fllfﬁlh’l‘l’}' and
government agencies—over the creation
of a new organization in the Defense
Department,

The admiral pointed out that, while
good progress is being made on the
Navv's Lockheed-built Polaris interme-
diate range ballistic missile, so far there
15 no submarine from which it can be
launched. This vessel must be designed
and built along with experimental sur-
face ships to serve as possible launching
platforms for the new IRBM, now opti-
mistically promised for operational capa.
bility in 1960,
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Adm. Wrnght said the NATO fall
exercises served a good purpose in un-
covering both strengths and weaknesses
in the allied sea effort. Ile reported
that there was good coordination among
the member navies,

On the other hand, communications
proved a major weak point. Particalarly
in northern waters, he said, the prob-
lem never was satisfactorily worked out,
due m large part to natural interference
from the limitations of existing equip-
ment, The admiral said personnel limi-
tations also were a big factor, due mainly
to the lack of skill in both regular
Navy and reserve personnel on dutv for
the NATO exercises,

The admiral said both attack and air
defense capabilities of the Atlantic Fleet
were strengthened in 1957 by first de-
liveries of the Grumman F11T Tiger
and Chance Vought I'SU-1 Crusader.
He said very few of these aireraft have
been delivered.

Adm, Wrnght said the Navw can
make a strong case for the necessity of
accelerating deliveries in view of the
Red submarine threat but added that
he does not know of any plans to ask
Congress for an accelerated aireraft de-
livery program.

More Money Urged
For Small Firms

Washington—Senate Small Business
Committee last week called for a “tg-
ger’ to touch off a more dvnamic ap-
proach toward small buosiness in the
award of defense business.

Defense  Department’s  attitude  to-
ward small business during the past
vear, the committee charged in its an.
nual report, has “again been character-
ized by lethargy, inaction and procrasti-
nation.”

Army, the committee declared, “has
become somewhat complacent about
its small-business programs, choosing to
rest 1ts case on its high per cent of
awards to small business. . . , Seemingly
overlooked by top Armv policvmakers
15 that the nature of the supplies being
purchased by the Army lend themselves
to being furmnished more readily by small
business than is the case with Navy
and Air Force purchases.”

Air Force's true attitude toward
small business, the committee said, “is
hard to fathom.” It said that despite
assurances of a “‘sincere and dedicated
interest,” actual developments foree it
to conclude “that the discouraging per-
centage of Air Force small business
awards 15 not solely attributable to the

Small Business Orders

Washington—Department of Defense
reported last week that small business
firms received over $3.4 billion in de-
fense subcontracts during Fiscal 1957
from 216 prime contractors who took
part in the small business subcontracting
program. |

The figure does not include subcon- |
tracts by prime contractors not I.I:irtiﬂi-l
pating in the program, or second-tier
small business subcontracts from large
concerns who obtained 556 billion in
direct subeontracts from the 216 con
CeIns.

In addition, Defense Department re-
ported that 53.8 billion in prime con-
tracts were awarded directly to small
business firms by Army, Navy and Air
Force during Fiscal 1957. This repre-
sented 19.89% of the total $19 billion |

awarded to all business firms.

nature or tvpe of item being procured.”

Navv's small business cfforts, on the
other hand, were praised. Navv's efforts
were “charactenzed by hard work and
a willingness to implement fully all pro-
curement procedures designed to assist
the small business program.” The com-
mittee concluded:

“The problems faced by small busi-
ness i its efforts to do business with
the Department of Defense are almost
too numerous to record. However the
most significant and fundamental of
all is the hasic, though well-concealed,
attitude of indifference to the program
mamtained by that vast and powerful
middle-management group consisting of
contracting officers, buvers, negotiators,
and those technicians drafting supply
requirements.”

Layoffs. Salary Cuts
Planned by Vertol

Morton, Pa.—Faced by a serious pro-
duction lull in 1958, Vertol Aircraft
Corp. today will slash the pav of sala-
ricd emploves from 10% to 30% and
start cutting another 1,000 persons off
the pavroll.

By the end of March, Vertol's pav-
roll will be down to 2,000 emploves.
At the beginning of 1957, it was 4,800.

President Don R. Berlin said the
action is being taken to bring costs into
line with sharply reduced output. Re
vised Army requirements carly last vear
forced a slash in H-21 procurement.

Despite this, Berlin said Vertol “is
in a more solid position in respect to
the future than we have ever been.”
He cited the company's investment in
developing turbine-powered  helicop-
ters, two of which currently are being
demonstrated to the military services
and commercial operators.
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SPUTNIK II's forward section without protective nose cone which fastens to ring at right.

Photos Show Sputnik Il Instrumentation
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y Yy Instruomentation for Sputnik 11 includes de-
tectors for solar radiation (extreme left
above) and capsule containing cosmic ray
detector and two radio transmitters (centea
above). Laika’s cabin is at right. Instro-
ments show that little attention was given
to reducing size or weight. Soviets say they
track satellites optically, by reception of
telemetry signals and with long range radar,
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IﬂHIIA:I:IdH chamber for cosmic ray detection (above). Spllhlil: II's ultra-violet and
X-ray detectors (left, below) and Soviet radio telescope (right below).
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KAZAKHSTAN observatory’s telescope for optical tracking of satellites. It is one of 66
special tracking stations.
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More 1958 Money
Planned for Polaris

Washington—Navy plans to acceler-
ate further its top priority project, the
Polaris intermediate range fleet ballistic
missile, by allocating as much as %50
million more from Fiscal 1958 funds.

Parallel emphasis is being directed
toward development of nuclear-powered
submarines  specifically  designed  to
carry Polaris. Late introduction of these
undersca  launchers would delay  the
misstle’s pre-operational test ]:.Ima':_- and
its  following operational  status. 1f
specthe  submarines  designated  for
Polaris service arc not readv in time,
the Navy probably will jury-rig existing
undersea craft to fill the gap.

Polaris prototvpe design 1s fixed, but
changes are being considered to make
the hnal production missile radically
smaller than its counterparts Thor and
Jupiter because of space limitations in-
herent in underseas carriers. The 47 ft.
length reported for the missile mav be
cut appreciably before the design is
made final,

Under present development plans,
the prototype may be fired during 1959,
Test units fired at Cape Canaveral have
included a 30-ft. model not specifically
related to the Polaris design but used
to check out components. Another 30
ft. test unit is scheduled for launching
this month.

Lockheed Aircraft Corp.,, missile
system manager and prime contractor
for the Polaris, has responsibility for
development of the nose cone, as well
as airframe and test program. Use of
beryllium for nose cone service is being
actively pushed by the company’s
Missile Systems Division because of the
matenal’s hight weight, high strength-
weight ratio at high temperature and
high specific heat.

The metal's chief drawback—brittle-
ness—may be alleviated by metallurgical
development by the time Polaris be-
comes operational.,

Atlas Meets Police

San Diego—Trck carrving an  Atlas
mtercontinental  ballistic  missile  from
Convair's San Diego plant to the Air
Force Missile Test Center, Cape Canav-
eral, Fla., recently ran into trouble with
the California Highway Patrol.

The truck was halted in the Imperial
Valley, and its driver given a ticket for
illegal use of the flashing red lights em-
ploved to warmn motorists of the aiant
vehicle's approach. Afterwards, the truck
was forced to continue through Califor
nig with its warning beacons turned off.
The red lights were switched on again
once the truck crossed the border into
Arizom,




AIR TRANSPORT

New Period of Uncertainty Faces TWA

Burgess resignation leaves TWA in same leaderless
state that followed death of Ralph Damon in 1956.

By L. L. Doty

Washington—Rcesignation of Carter
L. Burgess as president and director of
Trans World Airlines has thrown the
carrier back into the state of turbulence
that in 1956 pulled a 1955 net income
of 55.4 million down to a nct loss of
52.3 million,

After a full vear of relatively peaceful
operation under the leadership of Bur-
gess, TWA is again faced with another
indefinite period of uncertain manage-
ment direction. The airline floundered
through 1956 following the death of
former President Ralph Damon carly
that vear without any designated chief
executive,

Increased Earnings

Burgess, who accepted the presidency
last Jan, 23, resigned “because of a dis-
agreement over airline policies.” He 1s
believed to have differed on a number
of poliey points with Howard Hughes,
president of the Hughes Taol Co.
which now owns 77% of TVVA's out-

standing  stock,  Hughes' proposed
cquipment program is thought to be a
major source of contention,

Durnng his one-vear stay as president,
Burgess appeared to have pulled the air-
line back into the hrst stages of recovery
from the 1956 financial debacle. Dur-
ing the first nine months of 1957, the
airline carned a net income of 51.4
million after taxes and reversed an in-
dustry trend by cutting costs per avail-
able ton-mile on both domestic and
imternational routes,

It is possible, however, that the dis-
appointing traffic decline experienced
by all airlines during the last three
months of the vear mav wipe out an
appreciable part of the nine months
income, In anv cvent, Burgess had
made substantial progress toward solidi-
fving the carrier’s position within the
industry and insuring a sound future
operation,

The 1956 loss was the first financial
scthack experienced by TAWA  since
1945. Under Damon, who was presi-
dent between 1949 and carly 1956, the

A=z

United’s Boeing 720

United Airlines markings are shown on drawing of Boeing 720 jet transport. United ]1..:|5
ordered 11, Medium range 720 has shorter fuselage than 707 transport, with 48 cabin

windows as against 54 in the 707, The 720 will carry 100-125 passengers.
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aitline prospered and consistently  re-
ported annual gains which reached a
peak in 1954 with a net income after
taxes of $10.3 million.

One of Burgess' chief goals upon ac-
cepting the presidency was a tightening
of management functions and improved
managerial judgment. He also adopted
a cost-cutting program that resulted in
a personnel cutback of about 5%, The
action caused a drop in personnel mo-
rale, particularly at second echelon
level. The present hiatus between presi-
dents is not likelv to help restore a
higher morale tone within the company.

Equipment VYiews

Burgess has shown a deep mterest in
TWA’s ambitious jet program which
mvolves 30 Convair 580 jet transports
and 33 Boeing 707 jet transports. He
has, however, approached the jet future
cautiously and in an interview with
Aviation WEeEek earlv last vear (AW
Feb. 4, p. 41), he said it was too carly
for him to discuss jet equipment re-
quirements of TWA.

He has worked closely, however, with
his jet planning committee and his
special advisor for jet planning, Robert
N. Buck. The TWA forecasts for jet
costs produced by the committee (AW
Oct. 14, p. 38) 15 one of the airline
industrv’s most comprehensive.

Hughes has been intensely  inter-
ested in supplementing his  turbojet
orders with orders for a fleet of turbo-
props. He has seriously  studied  the
Vickers Viscount and is known to be
considering the purchase of 25 Lock-
heed Electras and at least 15 Bnstol
Britanmas.

Why the Split

Most observers feel that the split
between [ughes and Burgess stems
from Hughes' determination to add
both tvpes of turboprops to the turbo-
jict fleet on order. Burgess had evi
denced a close interest in the airline’s
maintenance and operational programs
and sought to achieve more flexibility
i cquipment scheduling as a means of
correlating flight direction with trafhc
fAlow.

Burgess mav have rebeled against the
possibility of an operation that would
mvolve the maintenance of four differ-
ent tvpes of engines, one British,

Burgess admitted two months ago
that he had never met Hughes. Prior
to that, Hughes was busying himsclt
studving turboprop equipment without
anv noticeable evidence that TWA
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management was being brought in for
consultation on the studics.

Hughes acknowledged Burgess' inter-
est and drive in operating the airline in
his official announcement of the resig-
nation by saying that “Mr. Burgess has
brought great encrgy, dedication and
devotion to TWA in the vear he has
served the airline, and [ regret that we
simply cannot agree on airline policies.”

Both Burgess and Hughes described
the resignation as a “friendly” one
brought about by disagreement over air-
line policies. The resignation was ac-

cepted by TWA board “with regret.”

This is the second time that Burgess
has resigned from TWA, In 1947, he
left the company to follow TWA Presi-
dent Jack Frv who resigned to become
president of the General Aniline and
Film Corp. Later, Burgess was named
assistant to the president of the Uni-
versity of South Carolina.

Before joining TYWA last vear, Bur-
gess had served as an Assistant Sceretary
of Defense under Charles E. Wilson,
He said at the time of his election to
the TWA presidency he had been sur-

priscd bv the offer and had contem-
plated returning to South Carolina
when he left the Defense Department.
No successor has been named for
Burgess although Warren Lee Pierson,
chairman of the board, is expected to
guide management policy until a new
president is named. In 1936, Executive
Vice President John Collings served
as acting president but resigned from
the company when Burgess took over.
But Collings held his membership on
the board and served as a special con-
sultant to the board and president.

TRENDS IN AIR CARRIER AND AUTO DEATH RATES

TREND IN LANDINGS & TAKEOFFS HANDLED BY CAA TOWERS
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CAA Reports Increase in Civil Aircraft

Washington—Civil Aeronautics Ad-
ministration last week reported a 25%
merease in the number of large cvil
aircraft manufactured during 1957 over
1956 and a 73% increase in the dollar
value of shipments of complete aireraft
and parts,

In its annual statistical summary of
civil aviation achivities, the CAA also
reported a 21% increase m instrument
flving during the vear. At the same
time, the scheduled airlines attained
one of their safest lving records, with
a passenger fatality rate of two-tenths
per 100 million passenger-miles.

Previous best safety record was in
1954 when a five-tenths fatality per 100-
million passenger-miles was achieved.
In 1957, there were five accidents on

domestic and foreign scheduled U.S.
operations, involving 67 fatalities,

T'o handle the increase in the volume

of mstrument fAving, the CAA in-
creased its air traffic controller person-

nel staff from 9,100 to 10,500 during

the vear. A total of 43 verv high fre-
quency  omnidirectional radio  ranges
(VOR), were installed during the vear
to help cope with the traffic rise.
Contracts let by the CAA during
the vear were in excess of $74.5 million
for the rinurchase of equipment. Key
items ordered by the agency included
Vortac short-range navigation equip-
ment, longrange radar, amplifving
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equipment for radar on order, com-
munications, microwave relay  equip-
ment, airport surveillance radar and in-
strument landing equipment.

Number of civil aircraft larger than
five-place models manufactured during
the vear totaled an estimated 873 as
compared with 700 in 1956. Value of

shipments of complete aircraft and

parts amounted to an estimated $885.4
million compared to $510.5 million.
Four-engine equipment used by the

scheduled airlines increased from a total
of 861 n 1956 to 949 last vear, an

increase of 10%. Number of two-

cngine transport aircraft, however, de-

creased 2%, from 848 to 830. Last
vear, the airlines were operating an esti-

Correction

Washington—In reporting airline in-
come and expenses for the third quarter
of 1957 (AW Dec. 23, p. 34), Aviation
Woeek inadvertently listed American Air- i
lines as having received 511,111 in fed-
eral subsidy payments during the period.
Actually American has not received sub-
sidy payments from the federal govern-
ment for a number of years. The figure
listed as subsidy payments should have
referred to American's incidental revenue

for the third quarter. Aviation Week re-
grets the error.

mated 1,809 transports compared to
1,735 m 1956,

Volume of airman  certificates
climbed substantially in all categories
of flving, with the number of commer-
cial pilots showing a 95% increase.
Student pilot certificates rose 78%,
from 45,036 in 1956 to 850_290 in 1957.
Private pilots were up 48%: airline
transport pilots 46%, and mechanics
certihcates 29%. Landing and take-
offs reported by CAA towers during
the year totaled 25.3 million compared
to 22 million in 1956, a 15% increase.
Fix postings were 30.4 million in 1957
compared to 25 million in 1956.

e CAA reported an 8% increase
in the number of domestic and foreign
passengers handled. Last vear, U.S.

scheduled airlines carried an estimated
49 million passengers, of which four
million were foreign and overseas,

Total ]J:ISEE[]%ETrmiIEE for all cate-

gories of scheduled travel reached 31.3
billion, a 149 increase over 1956.
Revenue plane-miles in domestic opera-
tions were up 15% to 790 million last
vear compared to 687 million in 1956,
In international operations, revenue
plane-miles climbed 6% to 155 million
from a 1956 figure of 146.9 million.

Domestic express and freight ton-

miles rose 209 in 1957 over the pre-
vious vear and 11% in the foreign and
overseas field.
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Rollout Near for
Fairchild's F-27

Fairchild Aircraft Division has scheduled
rollont of its first F-27 Friendship transport
late this month, with first fight expected in
FFebruary., First of the turboprop planes will
go to West Coast Airlines.  Production rate of
at least five units a month is planned, with
capacity for 10 if orders warrant. FPictured
at Hagerstown, Md., plant are (top) side
panels on production line; (center) com-
pleted center fuselage section; (bottom left)
center wing section with engine nacelle
shells mounted on it; (bottom right) tail see.
tion under construction. Fairchild is build-
ing the twin-engined F-27 under license
from Fokker. Civil Aeronanbics Administra-
tion has given the Dutch fArm a tvpe
certificate for the plane.

42

f
|

AVIATION WEEK, lanuary 6, 1958

'1'r_ _'.al id g A
4

7

/

Airlines Rap U.S. Stand in French Talks

Washington—Negotiations for 2 new
air transport agreement between  the
U.S5. and France are forcing airlines
and the State Departiment farther apart
over admmistration of U.S. civil air
transport policy.

Some of the more outspoken airline
representatives in Washington say they
alreadv have abandoned hope that the
State Department “will accept its re-
sponsibilities as guardians of U.S. air
rights as intended by Congress,” They
predict that, if the department contin-
ues 1ts present attitude toward Ameri-
can flag carriers, Congress wall take
action to limit State’s negotiating pow-
ers during the coming session.

The airlines claim that, from the
manner in which negotiations  have
been conducted, there is little doubt
that France will be given a polar route
to Los Angeles.

Concession Asked

[t was apparent during the course of
the talks, mirlines said, that the State
Department had hoped to gain some
concessions that were not too impor-
tant to France as a trade to justify the
award of a polar route to the French.

The French, however, were not will-
ing to trade. They said it was a matter
of principle—that France should have
the right to Ay to every U. S, cty from
which  American flag carriers flv to
'rance. This 15 where the situation
stood when talks ended before Christ-
1ms.

The industry feels the State Depart-
ment will do one of three things be-
tween now and the time discussions re-
SUme:
® Attempt to convince the Civil Aero-
nautics Board to take a stronger stand
and perhaps recommend an outright
award of Los Angeles to France to
soften the expected protest against the
department.
® Talk the French into trading air con-
cessions for Los Angeles, thereby justi-
fving the award in the eves of Congress
and the public, ' '
® Make an outright award of Los An-
geles if all else fails and run the risk of
spurring  congressional action,

French Stand

The controversy began last Septem-
ber when Pan American World Airwavs
prepared  to  inaugurate polar  service
trom the West Coast to Paris. A few
davs before the first flight was scheduled
to depart, the French told U, S. author-
ities that the current U, 5 -French bilat-
cral did not authorize a polar route and
hnted that Pan American might not be
penmitted to land.

Both State Department and indus-
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try leaders said there was no merit in
I'rance’s contention, but the Depart-
ment did agree to discuss a polar route
tor France, providing the French would
permit Pan American and Trans World
Airlines, which began service later, to
land in France, The temporary author-
ity was granted.

The U.5. based its right to fly the
polar route on the language of the bi-
lateral which sayvs U. S, carricers are per-
mitted to flv from the U.S. (no speci-
hed pomnts) to specified points in
I'rance. The same agreement says
French fag carmers can flv from France
to specified points in the U. S,

Arbitration Favored

At the outset, industry representa-
tives favored taking the issue to arbitra-
tion. They argued that, to get an arbi-
tration clause in an agreement, the
U. 5. often has to make concessions and,
sinee airlines must pay a price for the
clause, then they should take advantage
of it when the opportunity arises.

The arbitration clause calls for each
country to appoint a neutral countrv to
represent it. The two countries ap-
pointed then agree upon a third coun-
try to join in the negotiations.

Airlines said the State Department
did not favor arbitration on the grounds
that it would be dificult for the U.S.
to appomnt a country that would repre-
sent 1ts interests since most foreign
countries do not fullv agree with 1.8,
civil aviation policy.

The industry disagreed and pointed
out that any country scheduled for up-
coming bilateral talks would represent
U.S. interests well since, if it did not,
it would hurt its chances of negotiating
a favorable agreement, The State De-
partment agreed, airlines said, but still
remamed cool toward the idea.

CAB Recommendation

Before the talks got under wav, the
State Department notified CAB that no
torcign policy or political matters were
imvolved, that the decision would be
based strictly on airline economics, and
it was asked for its recommendations.
The CAB promptly recommended no
additional routes for France, but it later
changed its stand and indicated it might
be better to give France Los Angeles
and receive in return additional conces-
stons for U, S, carniers.

Amencan Hag carriers, however, said
they wanted no additional concessions
and that, therefore, there was no need
to give additional concessions and thus,
there was no nced to give additional
routes to France,

1o back their stand and to assist the
State Department in bargaining, airlines

were asked by the department to pre-
pare trathc and economic figures per-
taining to the exchange of routes
between the two countries, Airlines con-
tend they complied with the request at
the cost of thousands of dollars, includ-
ing 516,000 in overtime pay alone,
The resulting data, they say, was not
used by the State Department to
strengthen its bargaining position.

Basis of MNegotiation

At the beginning of the negotiations,
France said 1t was not interested in talk-
ing about hgures or past route ex-
changes, according to the airlines, but
only about the present or future. They
admitted to the State Department that
their claim to a polar route had no
merit as such, airlines said, but argued
that, it TWA and PAA were going to
flv the polar route to Paris, then thes
felt a similar route must be given to
IF'rance on a reciprocal basis. It was on
that principle—that the French should
have the right to fly to every U. 8. point
from which American flag carriers flv to
France—that they wanted to negotiate.

During the negotiations, airlines said
they were told several times by State
Department that the French negotiators
had obtained prior cabinet approval to
denounce the present bilateral if the
U. S. was not receptive to French re-
quests for reciprocal rights, or at least
Los Angeles.

They added that, at the close of the
talks, I'rench negotiators indicated they
would return to France to confer with
their government but, if the U. S. in-
sisted upon obtaming additional con-
cesstons in trade for Los Angeles, the
might recommend to the cabinet that
France denounce the present agree-
ment.

U.S5.-French Revenues

“l'rom this,” one spokesman  said,
“1it would appear that the threat to de-
nounce the agreement might have been
prompted from sources other than the
Irench.”

Industry representatives said thev be-
heved France would not actuallv favor
withdrawal from the present agreement
because 1t would have more of an ad-
verse economic effect on French car-
ricrs than on the U. S, airlines. They
pointed out that 25% of Air France's
total revenues are derived from its U, S,
routes, while only 5% of American flag
carniers’ international revenues are de-
rived from their routes to Irance. In
actual dollars, however, U. S. carriers
receive more than Air France from the
exchange.

One reason why talks with the
I'rench mav be considered delicate s
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thiat atter enbicisim has been leveled at
the State I]L‘l].“tl'hl‘u.']'!t at least three
times in the past over the signing of air

,iE_;rL'erL-utH.

The first was with Germany in 1955;
the next two with the Dutch and Auws-
tralians last vear,

Change in Tactics

As a result of the bitter protests over
the German and Dutch agreements, air-
lincs say they noticed a change in tac-
tics by the State Department. During
talks with the Australians. the State I'J-:.
partment obtained a number of conces-
sions from that government in exchange
tor a route across the U, S, and on to
London, giving Australin a round-the-
world route,

The route across the U. 8. was a ven
viluable picce of property, airlines said,
but concessions received i return—such
as a route to Austraha via the South
Pole and traffic rights between Australia
and other countries which depend upon
approval of the other countries—have
little or no value to U. S. carriers or
the U, S,

Thev also charge that these conces-
sions were obtained onlv as an effort to
justifv giving a valuable route to Aus-
tralia and represented hittle sacnfice on
the part of the Australians.

st Alitalia DC-7C
Will Go Into Service

Milan, Italy—I'irst of six DC-7Cs on
order by Alitalia will begin Rome-Paris-
New York service this month. The
DC-7Cs will gradually be brought in to
work the company’s North Atlantic lux-
ury  flights, combining with eight
DC-6Bs Aying tourist,

Alitalia f:1|nt1| 15 expected to be at
lcast doubled in 1958, through cither
government ﬁll.l'_l‘d{h 0T ]::nmn Invest-
ments or both. A technical commis-
sion has been studving the Caravelle,
Vickers Vanguard, Cnmair %30, Lock-
heed Electra, Bocing 707 and Donglas
DC-5. The commission’s report is due
this month.

Alitalia’s [}rl'.J']L{l'Lfl transport lineup—
bevond the DC-7C and 6B—assigns
three DC-6s to Ornental and middle-
distance Mediterranean ﬁighh with six
Convairs—the 340 and 4+40—flving Med-
terranean and domestic runs, The Vis-
count 785 will service north central
Furope, the number of this aircraft to
be increased to 10, Eleven DC-3s will
work domestic routes,

Intensive crew tramming, temporarily
reducing carrier capacity, is under way,
Cm:rhu include new [:r::rr':i:lm‘td instrue-
tion, plus specialized training in the
DC-6 and 7, the Viscount, the Convair
510 and 440 and the DC-3. Twenty-
hve crews are expected to be working
by spring.
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Bristol, Hawker Siddeley Propose
Joint Effort to Build BEA Jet

London—Government efforts to force
amalgamation i the Bntish aircraft in-
dustry by means of the order for a new
British  European Airwavs short to
medium-range jet airhner have  suc-
ceeded,

Bristol Acroplane Co. and the
Hawker Siddelev group have announced
that a joimnt pmpumll tor buillding the
new threc-engined aircraft was  sub-
mitted to the Ministry  of  Supply,
which will place the order on behalt of
the state-owned airline.

Private Financing

The government has insisted that the
new aircraft be privately financed and
that frms interested n the contract
pool therr resources.

“"Both the Minister of Supply and |
feel that a policy of merged effort
should be {.tlr.nurl“f.r.l and we shall exert
whatever influence we can in this diree-
tion i the placing of future orders,”
Minister of Aviation Harold Watkin-
son states flatly,

Final decision on the new 575-mph.
aircraft, intended to carrv up to 99
passengers over a 1,000-mi1. range, has
been postponed for months, ﬁr*-.f b
technical considerations of whether it
should be powered by three or four en-
gines and then by government efforts
to use the contract to bring about the
desired consolidation.

Orngimally, four firms submitted sepa-
rate designs. These were Vickers, Avro,
Bristol and de Hawilland., Vickers
dropped out after receiving the contract
for the new V.C. 10 jet ;n'riim*r for
British Overseas Airwavs Corp. Like
the new Vickers Vanguard turboprop,
the V.C. 10 is company-financed.

Early Choices

Larly  technical evaluation favored
the Bristol and de Havilland proposals
but Avro re-entered the picture when
its parent organization, the Hawker
Siddelev group, became the hrst to
offer private financing.

Neither Brstol nor Hawker Siddelev
have said whether the joint proposal
may also indicate that a complete
merger 15 contemplated.

De Havilland, regarded for a time as
most likely to receive the contract,
meanwhile has submitted to the Minis-
trv a proposal to build the BEA airliner
as a private venture with Rolls-Rovee,
manufacturer of the engines '-:|]L'LIFIL£1
on the de Havilland proposal. This
proposition, however, does not go as
far along the road toward a definite
amalgamation as the government scems
to want.

In addition. Rolls-Rovee mav  be
BPlocked from going too far with de
Havilland since the Bristol proposal also
i1s offered with Rolls-Rovee powerplants.
These are Rolls-Rovee RB-141 bypass
engines, a smaller version of the {,url
way developing 12,000 1b. throst. Brs-
tol's own Olvmpus powerplant is an-
other possibility.

Combiming techmical facilitics with
Hawker “iidr]ch_x also overcomes what
had appeared to be a major disadvan-
tage for Bnstol-lack of big jet expen-
enee,

De Havilland’s background in build-
ing the Comet was a strong factor m
the Hatheld firm’s favor., But Avro's
cxperience with the Olvmpus-powered
Vulean could overcome that edge, Avro
also was well along with L]L*-,lgn of 2
supersonic et bomber when the goN -
ermment canceled the contact.

BEA recently placed an order for
Comet 4B jet airliners as an :ntenim air-
craft until the new jets become available
in 1963-64.

[t 15 understood that de Havilland
has offered a “buy back™ agreement on
these six Comets to make 1 more at-
tractive financial proposition of its pro-
posed new jet.

Cutback Cushion

Britain's aircraft Arms regard the
BEA jet specification as a choice plum
at a tune when militarv aircraft orders
are being cut back.

A survey by one of the firms con-
cerned mdicates a possible market for
1.000 such aircraft by 1965,

Although recent press reports place
the likely BEA order at 20 aircraft,
original BEA requirements called for
only 12,

[t has been estimated by one of the
firms involved that private develop-
ment of such an aireraft mav cost about
556 million. In view of the small num-
her of aircraft sought by BEA, it is no
surprise in the industry that firms in-
volved may want to spread the financ-
ing.

Bristol's most recent balance sheet in-
cicates capital, reserves and surplus of
nearly $45 million while the Hawker
Siddeley group has capital and reserves
of over 5157 million. Both Bristol and
Hawker Siddelev have substantial over-
scas interests, including the Hawker
Suddelevy  group’s  extensive Canadian
holdings.

According to Sir Frank Springs, man-
aging director of the Hawker group, the
group’s total asscts amount to nearly
S600 million, of which assets in Can-
ada amount to about 5350 million.

45



Less THAN 6 pounps of GYROS
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Supersonic Jel Interceptor
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MICROSYMN PICKOFF: Variable reluctance type providing infinite
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RUGGED: Withstands 100G shock.
VIBRATION: Withstands 15G te 2000 cps.
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WEIGHT: 1.8 lbs.

In the Convair F-102A Rate Gyro System, Honeywell JR Rate
Gyros instantaneously detect aircraft turning rates. Resulting output sig-
nals stabilize the aircraft throughout its entire range of speed and altitude.
Teamed with other equipment, this Rate Gyro System makes possible uni-
form pilot control response for all flight conditions. Model JR Rate Gyros
are also designed into a number of production and development missile
programs. Honeywell products and engineering experience are available to
assist in the solution of your Gyro system problems. Write for Bulletin
JR . .. Minneapolis-Honeywell, Boston Division, Dept. 34, 1400 Soldiers
Field Road, Boston 35, Mass.

Shown 15 size

Honeywell H

BOSTON DIVISION
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SHORTLINES

» Capital Airlines reports a net loss of
51,926,464 for the 11 months ending
Nov. 30. For November, the airline re-
ported a net deficit of $757,580.

» Delta Airlines estimates 1t increased
its available seat-miles bv 18.58% to
2,344,423,000 for the calendar vear
ending Dec. 31. Delta President C. E.
Woolman also predicted that Delta
would have carried 2,724,387 passen-
sers—an increase of 12.46% —a distance
of 1,399,507,000 passenger-miles. Pas-
senger load factor for 1957 is estimated
at 59.70 as against 60.14 for 1956.

P International Air Transport  Assn.
savs the total mternational airhine busi-
ness settled through the IATA Clear-
img House in London during the first
ning months of 1957 came to $468 -
251,000, an increase of 329% over the
same period of 1956, The interline
revenue accounts last  vear totaled
§354,456.000. IATA also announced
the admission of Ouebecair Inc., Rim-
ouski, Quebec, Canada, to associate
membership in the organization. Que-
becair, which operates from Montreal
to Rimouski and mining and lumber
camps north of the Gulf of St. Law-

rence, is the third Canadian member
of IATA.

> Northwest Airlines i1s cooperating in
a ning month test of a new airborne
radio telephone service with American
Telephone and Telegraph Co. A North-
west Boeing Stratocruiser, No, 704, has
a telephone stalled i the rear of
the passenger cabin with receiving
points 1 Chicago and Detroit. At
present, the aircraft must be within a
175 mi. radius of the two points. From
there, calls can be routed over the

regular ground svstem to other nhu
Calls to the p'E':m, must be prepaid, :
flat charge of $1.75 being set for the air
to ground connection 4111:1 regular toll
charges between ground points,

> Seaboard & Western Airlines has re-
ceived a $4 million military airlift con-
tract extension for the first six. months
of 1955 from Air Materiel Command
for transporting U, S, military depend-
ents between New York International
Aurport and military bases in England,
France and Cermanv. Seaboard &
Western and Sabena Belgian World
Airlines have signed a 53 million agree-
ment for Seaboard to provide Lockheed
1049-H Constellabion aircraft to he
utilized in Sabena’s transatlantic serv-
1ice duning the Mav-October 1958 tour-
ist season. The aireraft will be used 1n
the new economy fare service, which is
209% below transatlantic tourist fares,
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AIRLINE OBSERVER

» Airline Christmas traffic fell short of predictions for reasons not vet known
to the industry. Although forecasted traffic was not expected to break any
records because of the mid-week holidays, airlines had established a large
volume of extra sections between Dec. 20 and Jan. 5 on the strength of
heavy reservation listings accumulated dunng the early part of December.
\Weather was generally good, but seat cancellations began to mount as the
holidavs approached and the anticipated Christmas rush collapsed leaving
plenty of empty seats for late shoppers.

» Lockheed Electra turboprop transport was brought to a stop in a 900-ft.
distance from touchdown at a landing weight of 91,500 Ib. during a recent
flight test. Propeller control was in ground-idle position, no reverse pitch

was used, and minimum braking was required. Maximum landing weight of
the Electra is 95,659 b,

® Hughes Tool Co. has increased its holdings in Trans World ’sirlinu. Han:L
by 12,300 shares, bringing the total holding to 5,151,401 shares, or 77.6%
of the outstanding TWA stock. Wall Street observers feel the latest pur-
chase 15 a move toward consolidating tax returns of both companies to apply
TWA's anticipated 1957 loss as a tax credit to the Hughes Tool Co.

» Airline stocks remained virtually stagnant in the post-Christmas market
rally that sent Dow ]-::mcs averages for “30 industrial stocks from 429.11 to
134,16 with total gains ontnumbering losses by 696 to 227. Of the nine
domestic airline common stocks listed on the New York Stock Exchange,

only three registered fractional gains. Four were unchanged, two declined.

» Western Air Lines is at least breaking even and may soon show a profit
on its new Los Angeles-Mexico Citv service, which began Julv 15. The
airline is operating one first-class nonstop flight in each direction daily and
is handling 2,200 passengers per month compared to 1,300 when operations
were inangurated. Using DC-6B equipment, Western is giving the route
its top champagne service to battle the tough competition of three Compania
Mexicana de Aviacion flights served by a DC-4 making five stops, a DC-6
making two stops and a nonstop DC-7. Western is restricted to one flight
dailv antil June 30, 1959, by the bilateral agreement.

P> Robert Six, president of Continental Air Lines, is predicting only a slight
umprovement in passenger traffic for 1958. Six told Aviation Week that,
although the airline anticipates the most productive vear in its history with
the mid-vear introduction of the turboprop Viscount Mark II, “profits for
the vear 1958 could be nebulous” because of rapidly rising cm.ts Six based
his forecast on the general level of the economy and added that the situa-

tion “points up the immediate nced of an emergency fare increase if the
airlines are to show a profit, ., . .”

® Donald Nyrop, Northwest Airlines president, is forecasting a 17% in-
crease in revenues for Northwest m 1958 over 1957, Nvrop estimates that
revenue passenger-miles for the carrier increased 109 last vear as compared
with 1956, and revenues climbed 8% during the same period.

> W. A, Patterson, United Air Lines president, is predicting a traffic gain
of 6 to 995 i 1958 over 1957 for the scheduled airline industry but warns
that “profit margins will be sharply reduced during the coming vear unless
fares are readjusted.” Patterson foresees an increase of 6 to 9% in revenue
passenger-miles for United and an 11 to 147 gain in freight ton-miles.

® Amencan Arrlines savs its 1957 revenue passenger-mile figure will pass the
nve billion mark, the first time in history that any III’]IHL has passed this
total in one year. Number of passengers carried by the airline in 1957 will
exceed 5 million.

* International Civil Aviation Organization is forecasting that a total of
100 million passengers will be carried by the world’s scheduled airlines in
1958 compared to 87 million handled in 1957. Passengers carried in 1957
represented a 139 increase over 1936,
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INAA is at work in the fields of the future

Outer Space:

Fourth Frontier of Freedom

The day approaches when command of space

may be essential to our national security

Today, our soldiers and sailors and airmen
stand guard on the ramparts of the free world
... but at the same time our civilian and mili-
tary scientists and engineers are hard at work
building our defenses on a new frontier. That
frontier is Quter Space. There, someday soon,
will lie the power to keep the world free—or
enslave it.

North American Aviation is in the thick of
this secret struggle. Its experience with super-
sonic aireraft and missiles is the preatest in the
free world. For several yvears now this experi-
ence has been coming to grips with the toughest
challenge of our time—perfecting weapons that
will not only span the planet Earth, but also
penetrate the airless void around it.

Space Flight Starts Here

First basic essential in the stupendous task
of putting an inhabited vehicle into space is an
engine with enough propulsive thrust to drive
it up through and beyond the atmosphere on
which conventional power plants rely. In

essence, this is the same problem that NAA's
Rocketdyne Division has already solved in its
trail-blazing work for our major missile pro-
grams— Atlas, Jupiter, Thor, and Redstone,

Naturally, the performance of these large
rocket engines is classified, But this much can
be said: rocket engines of the necessary power
and efficiency to hurl a heavy payvload into an
earth-cireling orbit have been available from
NAA’'s Rocketdyne Division for several vears,
But these engines are built for specific defense
assignments under the direction of the Armed
Services., The nation’s military capability
wisely has not been diverted to the satellite
program, which has been handled as a separate
seientific project.

Rocketdyne is already at work on novel pro-
pulsion syvstems even more highly specialized
for use in true space. It 1s to a ecombination of
these with the high-thrust chemical rocket
engines already being built in quantity that
man can look for a vehicle that will actually
navigate in space.

INERTIAL NAVIGATION iz the new art of guiding an aircraft to a pinpoint —without the help of stars,
radio beams, or radar. NAA's Auloneties Division is a world leader in the development of inertial
navigation and other automatic flight control systems.

Man Into Space

At North American’s Los Angeles Divi-
sion, the first flying model of a new kind of
ciraft is being readied for flight test. It s a
stub-winged bullet of a machine, with a
shape reminiscent of the guided missile con-
figurations that have been illustrated in the
pressin recent vears, But it will carry aman.

This is the X-15, powered by liquid-fuel
rocket engines immensely more powerful
than any airplane engine of the past. It is
designed to carry man faster and higher
than he has ever flown before.

One day soon, the first X-15 will thrust
off and point its needle-nose toward infinity,
Up through fast-thinning atmosphere it
will rocket, through the inferno of the heat
barvier, into the upper altitudes where an
unprotected man would disintegrate, on to
the moment of weightlessness, the little-
known phenomenon that will tell the pilot
he is flving through space.

Other bold new concepts now in develop-
ment at North American include Weapon
System 110, an incredibly fast upper-alti-
tude bomber with global range for the Air
Force, for which the Los Angeles Division

has completed a unique design concept ; and
the carrier-based A3J, first supersonic

attack weapon system for the Navy, which
is being produced at the Columbus Division,
These are the planes, based on the experi-
ence North American has gained in build-
ing maore supersonic airplanes than all
other companies combined, that will set the
pattern for tomorrow. For over twenty
vears North American has proved itsability
to meet the nation’s air needs —in quantity,
on schedule, and at lowest possible cost.

The Age of Automatic Flight

At this very moment, advanced aircraft
—both manned and unmanned—are flying
at speeds so far beyond what we now call
supersonic that they must be controlled
almost entirely by automatic electronic sys-
tems, In both types, manned and unmanned,
the control system is vital to the success of
the mission. NAA's Autonetics Division is
a world leader in creating these new auto-
matic systems: flight controls, armament
controls, inertial navigation, computers,
and other complete control systems for the
military and industry.

Of even greater significance, however, i3
the technigue Autonetics has developed for
producing them in guantity. For these air-
borne systems are so tiny that what would
be a trunkful of standard gear must be
miniaturized to fit into a cigar box...so
rugged that they can perform with pinpoint
precision even in the violent phenomena of
supersonic flight through air and space...
s0 reliable, as a result of Autonetics’ com-
ponents testing procedures, that a pilot can
trust them with his life—and our security.
Autonetics is unique in its ability to mass-
produce them with complete reliability.

Nuclear Reactors: Power from the Atom

For over ten vears the Atomics Interna-
tional Division of North American has been
advancing the techniques for deriving
practical power from the atom. Two of the
most important power concepts under the
Atomic Energy Commission’'s program
have been pioneered by the division.

Since last July the Sodium Reactor
Experiment in the Santa Susana Moun-

tains near Los Angeles has been supplying
electricity on an experimental basis to the
homes and factories of the San Fernando
Valley. The experiment will supply data for
the 75,000 kilowatt station soon to be built
for Consumers Public Power District of
Nebraska. And on September 17, the
Organic Moderated Experiment in Idaho

* Falls was brought to sustained nuclear fis-

sion. It 18 the basis for two additional pro-
posals for power plants—one in Pigua, Ohio,
the other for a Latin American country.

America is sharing the promize of the
Peaceful Atom with other lands through

Al-built reactors in Japan, Denmark, Ger-
many, and Italy.

Here, in North American, youw'll find as
potent a combination of seientifie, engineer-
ing, and production skills ag any in Ameri-
can industry. Because the efforts of these
nien are being gpwrred by the urgency of
national defense, they are constantly forg-
ing ahead mto new “fields of the fulure
Much of their worlk holds immense promise
for seience and indusiry.

ROCKET ENGINES—=mightiest power packages
ever made—are rolling off the production line at
NAA's Rocketdyne Division. They launch
Amerien's major missiles: Atlas, Thor, Jupiter,
Redstone.

NORTH AMERICAN AVIATION, INC.

SERVES THE MATION'S INTERESTS FIRST =THROUGH THESE DIVISIONS .

105 ANGELES AUTOMETICS
Los Angeles, Canoga Pork, Dewney, Calitarnia; Columbus, Ohio; Neosho, Misngyri

MISSILE DEVELOPMENT ROCKETDYNE

COLUMBUS ATOMICS INTERNATIONAL
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taking the homing

In today’s concept of modern weapons
our defenses must be many, varied and
impregnable. Much has been said about
our physical resources — our defense
aircraft and our guided missiles —
but there is another area — the area
of counter measure—a defense system
that has been kept as quiet as the
operation of the equipment itself.

ERCO developed one of these counter
measure systems — a system that will

out-calculate the enemy’s computer

and cause its missile to deviate from
its “locked-on" course line.

DESIGNED AND BUILT BY

out of enemy pigeons

ERCO's wide range of capabilities in
counter measures is backed up by the
most modern engineering, drafting,
machine shop, fabricating, and assem-
bly facilities. And ERCO’s scope of
activities ranges from small electronic
equipments to complete trailerization
of critical electronic systems — con-
crete proof that this is an industrial
giant in the making.

For the complete story, write
ERCO today.
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LUNAR motion (Fig. 1, left) is utilized in guidance to impact on the Moon, Slower (inner) trajectories reach lunar distance later than faster
(outer) counterparts, but geometric displacement of trajectory crossing points at lunar diskince is just compensated by Moon's own motion
im orbit. Relationship of lead angle (Fig. 2, right), between Moon and rocket burnout point, to velocity for lunar impact demonstrates
tolerance of this parameter to substantial velocity changes. Bummout oceurs at 100-mi. altitnde. These are examples of the studies Aero-

nutronics has made in the space held.

Ford Subsidiary Speeds Space Study

By Irving Stone
Glendale, Calif.—Anticipating  the

tremendous amount of exacting studies
and development required to extend
frontiers rapidly in the impending space
travel eri, Aeronutronic Svstems, Inc. is
funneling accelerated technical c¢forts
mto conception and detail design of
devices for these areas:

® General space research and Earth
satellites.

e [mpacting on the Moon.

e Establishing Moon satellites,

¢ [nterplanetary travel.

With about 20% of its techmeal
staft allocated to this work, Acronutro-
nie Svstems Inc., a Ford Motor Co.
subsidiary, 15 prefacing its accelerated
studies and development in these cate-
gories on the theory that this work will
be fundamental to imauguration and
suceess of military operations in space.
Iixcept for its  completed Tarside
Phase [ out-of-atmosphere  researcls
(AW Oct, 28, p. 31), all Aeronutronics’
space cfforts are supported by company
funds.

Space Research

[n the held of “pure” space research,
Acronutronics 15 investigating problems
hikely to be encountered in the region
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THESE Moon terminal hajectories demonstrate relative sensitivities of lunar impact to
path angle and velocity. Burnout angle is 100 mi. Lead angle is 137 deg. Path angle
must be controlled to within 0.2 deg. to insure lunar impact. Path angle is that

between local vertical and tangent to trajectory burmout, (Fig. 3.)
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RCA INTRODUCES

a completely transistorized
lightweight . .. low power-drain

MARKER RECEIVER

AVR-200

Designed for the jet age, the AVR-200 Marker Receiver meets the
demand for lightweight, low power requirement, minimum main-
tenance. Operating on either DC or AC primary power, the receiver
actually needs less power than any of the three lamps it operates.

Among the features are: Weighs less than 4 pounds ¢ Sectionalized construction for ease of
maintenance ¢« Universal power supply (from either 28 VDC or 115 VAC) » No moving parts
e Instantly interchangeable with other similar equipment » Printed circuits ¢ Standard short /4
ATR form factor » Standard industry-coordinated installation wiring.

Investigate the AVR-200 for modernizing your present aircraft
or for future requirements. Available mid-1958.

RADIO CORPORATION of AMERICA

CUSTOM AVIATION EQUIPMENT
11819 W. OLYMPIC BLVD. LOS ANGELES, CAL

Tmk(s) &
or any Authorized Dealer for Custom Aviation Equipment
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LHEUI{LHI’J L.OUU 1. to several hundred
thm:mm] miles from the Earth.

While it includes the Moon area, this
ficld of research 15 not necessanly con-
cerned with impacting on the Moon.
Acronutronic’s philosophy is that for
pure space research, high altitude alone
s the controlling factor. This can be
conducted without guidance, enabling
all pavload to be used for experimental
purposes, While Aeronutronics will not
comment on additional Farside studies,
Aviation WEeEk has  previously re-
ported (AW Dec. 16, p. 26) that a pro-
posal for Farside l‘lhht. [1 alreadv has
been made to Air Rescarch and Devel-
opment Command for environmental
studies 1n vicimity of the Moog.

Special instrumentation is being de-
'I.L]upr_t! by Aeronutronics to  gather
mformation related to:

e Particle densities.

¢ Meteorite velocities, sizes and space-
tiume cistribution.

e Magnetic held intensitics of Earth,
Moon and Sun.

® Cosmic ray and solar radiation inten-
sihies.,

Complication of this instrumentation
exeeeds that emploved for sounding
rockets—units must be tatlored to con-
form to limitation of much smaller pav-
loads, Transmission of information 15
over much greater distances, so that
imformation |LI.1'IL[|I'I'I“ capacity 1s much
lower. This requires new data links
which are lightweight, have narrow
bands. low power consumption and in-
volve associated ground receiving equip-
ment incorporating very large antennas.

Equipment Work

Aecronutronics 15 working m all of
these equipment areas. [t is developing
sirborne equipment involved. designing
some parts of the ground equipment and
butlding expenmental umits of other
eround-based devices.

[n effect an extension of devices de-
veloped for FFarside Phase [ expen-
ments,  this  imstrumentation can be
brought into the picture for use in ex-
tended space research within six months.

I"or 1ts satellite studies, same gencral
tvpe instrumentation is being devised.
Satellite 15 a much better platform for
making  out-of-atmosphere  measure-
ments than is the general space research

vehicle, For L"-.HH['.'I]L- measurement of
solar radiabion can be done over broad
spectral ranges with greater accuracy,

[nstrumentation used in pmputu for
impacting on the Moon poses difficult
problems. One prime consideration is
to devise methods to show that impact
has actually been achieved. For tln's
purpose, Aeronutronies has devised
series of space and lunar uananh
One of the approaches involves use of
an ophical system 1 the vehicle, which
determines the distance from the Moon
in terms of size of the Moon's image
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and transmits this information back to
Earth over data link. Thus, there could
be obtained by optical-to-clectronic
conversion a picture of the approach to
the Moon and at instant before impact
on it. Optical system already has been
Liu,s.lgm_'{i and can be built to keep
within 2-1b. weight limit, Acronutronics
scientists say.

Moon Impact

Other approaches Aeronutronics 15
working on, which will require larger
pavloads, mvolve chemical and nuclear
explosions to signal the mmpact. Rus-
stans also are working i this feld to
signal Moon impact, AviaTiox WEER
has learned.

Acronutronics has made many stud-
ies of trajectorics for Moon impact.
as well as accuracy required for the
eutdance svstem. An interesting solu-
tion to the problem has been formu-
lated in which the Moon's motion plays
an active role.

Scheme ivolves only superhicial or no

veloaity control but requares precise con-
trol of thrust direction.

Moon moves in roughly circular orbit
about the Earth. Rocket 15 fred from
Earth, proceeds along ballistic trajec-
tory, reaching lunar distance at a time
determined by initial veloaty. Ballistic
trajectory 1s very nearly a conic section,
width of which is determined bv the
initial velocity,

Acronutromes scientists have worked
out a scries of these trajectones, n
which the distance the Moon moves n
its orbit during the differential Hight
time between two neighboring trajec-
tories 15 just Lf_jl.hl] to the spacing of
these trajectories (Fig. 1). Thus, if one
trajectory achieves lunar impact, so will
its neighbors in the trajectory senes.

Tolerance to burnout ttlﬂuh error

afforded by this technique 15 greater
than 100 f]-"- This degrec of H.lt;rcth
control can be achieved by carcful pro
pellant loading in the final stage o
~.[ 1ges, and the pavload pen: alty normalls

Lmnuli’rui with velocaty control of a few

Titan Test Stand Layout Completed

Static test stand for Martin Titan intercontinental ballistic missile is shown nearing
completion at Martin’s Denver plant. Control building in background controls two
stands, is connected to stand by concrete tunnels for circwitry, crew access to stand.
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How to squeeze more production from
your automatic forging equipment

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING

34

TIMKE

... dl NO extra cost

QUTGMJ&TIE forging machines are no
better than the uniformity of the steel
you process. When structural or chemical

changes occur in the steel you're using you
have to interrupt operations to adjust your

equipment. And you lose the continuous
production you paid for!

You can avoid these interruptions by using
uniform steel. Timken® electric furnace
fine alloy steel, for instance. It's uniform
from bar to bar, heat to heat, order to

order.

We take many extra quality-control steps
to make sure it's uniform—many of them
were American steel industry “frsts”. For

FHALE-Mi &R ILG. . & FAT. OFE

example, our magnetic stirrer for molten
steel assures equal distribution of alloys,
uniform temperature and working of the
slag. A direct-reading spectrometer insures
exactly correct composition to the very
moment a heat is tapped. And individual
order-handling assures uniformity that
meets your own end-use requirements.

You'll squeeze the most production from
your automatic forging equipment, at no
extra cost, by specifying Timken fine alloy
steel. You'll get uniform steel and faster,
continuous production. The Timken Roller
Bearing Company, Steel and Tube Division,
Canton G, Ohio. Cable: “TIMROSCQ”.
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Polaris Development Facility

Lockheed Missile Systems Division is awarding contracts for $3 million Navy Polaris devel.
opment facility at Sunnyvale, Calif., for planning, engineering, testing and administrative
support functions. Unit will enclose 153,000 sq. ft., is to be finished by July, 1958,

feet per second, say 10 or 15 fps., can
be avoided.

T'o take advantage of this technique
requires  an  initial  design  velocity
slightly in excess of escape velocity:
therefore, a small payload penalty s
paid for the added propulsion required.
Representative excess velocity over es-
cape velocity is of the order of about
100 fps. (Fig. 2).

[n contrast to tolerance for velocity
crror, path angle must be controlled to
within 0.2 deg. to insure lunar impact
(Iig. 3). Path angle is that between
local vertical and tangent to trajectory
at burnout.

Moon Satellite

Acronutronics has determined that
cstablishment of a lunar satellite re-
quires that an impulse device, such as a
rocket, be used in the vicinity of the
Moon to modify the relative velocity
between the vehicle and the Moon, so
that the wvehicle becomes an  orbital
captive of the Moon. Impulse require-
ments for a rocket device used for this
purpose will vary from 2,000 to 5,000
fps., depending on burnout velocity.
With these impulses, satellites can be
established in the region of a few Tunar
diameters from the Moon,

In this phase of study, Aeronutronics
scientists are actively investigating all
aspects of satellite establishment, in-
cluding requirements for propulsion,
gutdance, communication and trajecto-
ries, to optimize pavload in the orbit
and useful life.

Acronutronics scientists have given
general consideration to the problem of
reaching Mars and Venus, premised on
utilizing many of the techniques and
cquipment involved in lunar studies.

Because, in the relative interplanetary
picture, space is big and planets are
small, dithenlt problem is guidance
(sensing and control) en route. Control
probably will be with a propulsion de-
vice. Along the trajectory, successive
corrections will be needed to insure ar-
rival in the vicinity of the target. Acro-
nutronics has assembled a small group
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of scientists, trained in astronomy and
headed by Prof. Samuel Herrick of the
University of California, Los Angeles,
which 15 working on the general prob-
lems of interplanetary travel and orbital
precision requirements.,

Powerplant Requirements

Aeronutronics analvses of the various
space regimes contemplate use of exist-
ing boosters and engines wherever pos-
sible, but it s also determining opti-
mum engine requirements to pinpoint
what direction engine development
should take, weighing penalty of addi-
tional performance against other criti-
al factors involved in the experiments,

Both solid and liquid propellant
schemes are under investigation by
Acronutronics  scientists, since both
torms of propulsion have a definite
place in multi-stage arrangements,

Generally, for very high performance,
liquid propellant propulsive units are
considered superior since specific im-
pulses available with liquids todav arc
greater than with solids, and outlook for
5]l]uc‘iﬁc mnpulses in the next hve vears
also appear greater than is likely to be
obtained from solids, Acronutronics
scientists feel.

Additional Facilities

Preparing for its expanded role in the
missile and space travel field, Aeronu-
tronics has acquired a new 100-acre
site at Newport Beach, Calif. Plans
call for establishment, over a period of
vears, of a multimillion dollar research,
development and prototype manufac-
turing center. In addition to these
facilities, Ford Motor Co.'s engincering
stat  and  manufacturing  facilities
throughout the country will be available
to Acronutronics.

Planning and engincering of the
Newport Beach facility is being guided
by Nicholas D. Boratynski, Acronutron-
ics’ director of planning. Boratvnski,
who formerly was associated as vice
president with architectural and engi-
neering fiirm of Pereira & Luckman, has
an extensive background in design, en-

FLIGHT TEST
ENGINEERS

.« will be interested to know that the
design and manufacturing facilities of
Wallace O. Leonard, Inc., Pasadena, are
now available to firms in the aircraft and
missile field whose need is for flight test
instruments of outstanding accuracy that
must function reliably under extreme en-
vironmental conditions. The following
force-balance pressure instruments are
available with ten turn rotation of a single-
turn and a ten turn output potentiometer
to minimize telemetering and flight re.
Cording errors:

ALTITUDE TRANSDUCERS
Sea level to 90.000 feet

INDICATED
AIRSPEED TRANSDUCERS

100 to 1500 knots

MACH NUMBER TRANSDUCERS
Up to Mach 4.0 at altitudes to 90,000 feat

ABSOLUTE PRESSURE
RATIO TRANSDUCERS

8 1o 2.0 at pressure levels fram 3 1o 30 psia

DIFFERENTIAL PHESSURE
HATIO TRANSDUCERS

A 1o 1.6 at préessure levals from 0.5 to 10 osid

Your tnguiry is invited

For immediate consultation on your
needs for such products please write,
wire or telephone the Leonard represent.
ative listed below who is nearest you.

IN SEATTLE - Associated Industries, 1752
Rainier Avenue, Seattle 44, Wash. Telephane
Minor 4400 or TWX SE-202,

IN WICHITA —Associated Industries, Inc.,
455 South Washington, Wichita 7. Kan. Tela-
phone HObart 4-039] or TWX WI-266,

IN GREATER NEW YORK = Brierley, Davis
Company, 332 Springfield Avenue, Summit, N.J.
Telephone CRestview 3-7300 or TWX Summit
MNJ 355,

IN BEOUVUTHERYX CALIFORNTA-=Contral
Components Company, 35 North Arrovo Park-
way, Pasadena, Calif. Telephone RYan 1-5172
or TWX Pasa Cal 7175.

Wallace O. Leonard, Inc.
373 South Fair Oaks Avenue, Pasadena, Calif.
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gincering and  construction  of varied
facilities, has planned Aeronutronics’
Newport Beach complex to it new
operational concepts i industry.

To maimtain operational unity of the
complex throughout various phases of
future growth, ]l:n:lth:m of building ex-
pansion 1s established in radial fashion
away from administrative center of the
complex.

Design of structures 15 based on
maodular method of growth., Each build-
ing will be able to expand incrementally
in at least two directions with complete
Aexibility of interior arrangement of
partitions and utilities. Thas fAexibility
will permit management to  regroup
personnel and laboratory equipment for
mdividual requirements of each project.

Basic structures of the cumpﬁ'x will
accommodate these activibies:
® Space and weapon systems.

e Electronics and computers.

¢ Acrodynamic and propulsion test.
This unit will house a series of aero-
thermochemical and material laborato-
res for work in connection with re-
entry aspect of intercontinental ballistic
missiles under development by Air
Force, Construction of these labora-
tories have alreadv begun, will be com-
pleted and in operation by April, 1958,
e Prototype manufacturing.

e (General offices.

e Services and utilities,

e Auditorium and library.

In the weapon svstem laboratory,
lavout is specifically designed to em-
phasize close relationship  between
cxperimental  development and  pure
research. In this scheme, the theoretical
ofices are built, like a “skin,” around
a “spine” of laboratories. This will
insure close and quick liaison between
these two activities, which complement
cach other so closely in advanced tech-
nologices.

Quickly Convertible

Plan for the electronic and computers
activity 15 to use thns faclity as a
quickly convertible laboratorv-office ar-
rangement,  Laboratories  are  built
around a continuous core of utilities,
where anv system of scrvices, such as
air, electricity, water, vacuum, ete., can
be casily tapped, or paneled over for
usual ofhce or dratting room use.

Acrodvnamic and propulsion  test
facility will provide Aeronutronics’ the-
orctical and experimental laboratories
with a complex of propulsion test cells,
hvpersonic flow facilities for very high
Mach numbers with temperature con-
trol, and other precise testing installa-
tions for materials and propellants.
This arrangement will allow quick check
of theory and development, promote
execution of changes that may be re-
quired in development articles.

Prototvpe  manufacturing  facilities
will combine mockup and manufactur-
ing arcas with a galaxv of specialized
shops and test areas, such as centrifuge,
environmental  chambers, calibration
room, printed circuitry shops, potting
room, plastic shops, quality control,
cte.  These activitiecs will surround
mockup, manufacturing and assembly
areas to promote coordination and spm:ﬂ
exccution of prototvpe articles. In the
manufacturing shop, Aeronutronics will
combine the precision techniques which
have been developed in Ford Motor
Co.’s Tool and Die Division with con-
temporary missile space technigues.

Lockheed Seeks Work
For Nuclear Facility

Lockheed Aircraft’'s Georgia Division
15 secking additional radiation test work
for a nuclear research laboratory the
company 15 building for USAF near
Dawsonville, Ga. The company has as
its aim the design and builpclin of re-
actors for use as sources of r:%t:t:tritul
power and heat, Inihal runs on a test
reactor to be installed at the laboratory
will hu%in in late 1958, with full opera-
tions about March, 1959. Present in-
dications are that USAF nuclear-pow-
cred aircraft contracts for the laboratory
will not require full capacity. -

‘“We’'re Part of the Crew on Every Flight”

Products of Air Associates are
found everyiwhere—on military
planes, commercial airliners,
business aircraft, private
planes,

And no wonder. Flyers and
those who serve them know
they can depend on high qual-
ity, fair prices and prompt
deliveries when they order
from our complete stock of
parts and accessories,

A division of Electronic Communications, Inc.
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Department Store of the Air

To serve the nation in aviation, there are Air Associates branches at , . .

1 :
Atlanta, Ga, Dites, Tex 1 San Francisco, Calif.,
Chicago, 11l Glendale, Calif. Teterboro. N. J
. Miami, eterboro, N. J.
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Scientists Study Mach 7 Ramjet Theory

By Robert H. Cushman

Ann Arbor, Mich—=Nlach 7 ramjcts
working on the detonation combustion
principle may be a further step in the
development of air-breathing engines
before rocket and other non-air-breath-
ing propulsive schemes completely
dominate hypersonic flight.

The possibility for using a standing
detonation wave ramjet has been the
subject of an exploratory theorctical
analvsis by basic researchers R, Dunlap.
R, L. Brehm and J. A. Nicholls at the
Universitv of Michigan's new Aircraft
Propulsion Laboratory in the Depart
ment  of Aeronautical Engincenng,
here,

Their analvsis indicates that if an
éngine operating on the standing deto-
nation wave principle could be per-
feeted it would show maximum cth-
cieney at hvpersonic flight values of
Mach 6 and 7. At these Mach numbers
it would offer comparable performance
to conventional “deflagration”™ buming
ramjets.

Several Advantages

The concept embodies a simple duct-
like engine flving so fast through the
air that it holds an cxplosive shock
wave stabilized on a wedge running
across the middle of its passage.

This could offer several distinct ad-
vantages:

e Means of extending the speed range
of air-breathing missiles to Mach 6-7,
since the detonation process  occurs

! ._._._, -‘- oy T L ™ ::1..':%..,...
MICHIGAN is also studying use of side jets for high altitude flight control. Here shadow-
graph shows control jet creating shock wave as it hits Mach 1.9 tunnel flow.
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STANDING detonation wave “ramjet” mixes fuel with airflow near inlet constriction; when
fuel-air mixture hits shockwave front, near-instant explosion follows shock compression,

at high velocities and total tempera-
tures, more thrust over drag is available.
e Simplification of the mlet diffuser
sechion, since the burning occurs at
nearly the full flight speed.
e Shortened combustion chamber with
no need for an ignition device,

Michigan's drawing of 1ts design.
taken as a lengthwise slice through the
center, showed there was a slight diffu-
sion (sides of duct neck n) at the en-
trance which meant that there was to
be some compression of the fow. neces-
sary to increase the fuel-air nuxing cth-
cieney, But there were no complicated
shock recovery svstems since the flow
was not reduced much below its Free-
stream values and never was meant to
become subsonic. There would. how-
ever, be some vanable geometry in an
actual engine, Michigan said,

IF'uel was shown admitted ncar the

narrowest portion of the imlet. From
there it was meant to mix with the air-
flow as the duct spread out again so that
when the fuel-air mixture hit the shock
wave front there would be a nearan-
stantancons  explosion  following  the
shock compression.

Downstream of the shock-detonation
further divergence of the duct would
act as a supersonic nozzle for extremels
high jet exit velocity.

Actually what would happen in the
shock wave 1s that the compression and
combustion functions which take up
most of the length in ordinary slow-
burning air-breathers would be com.
bined mm the paper-thin shock wave,
The shock serves as a simultancous
compression and temperature rising de-
vice which m turn serves to instantanc-
ouslv 1gnite the mixture.

Powerplant Analysis

The Michigan analysis showed that
with this sort of powerplant, net thrust
would begin to show up at Mach 4
flight speeds and reach a maximum be-
tween Mach 6 and 7. then decrease,
Since not too much 15 known vet about
the drag of smitable airframe conhgura-
trions at hyvpersomic speeds, except that
there is evidence that wing-body inter-
ferences may possibly be used to penmit
better lift-drag ratios, it 15 too early to
say what sort of optimum powerplant-
girframe Mach number might  resalt.

I'he fArst problem is simply how to
achieve a standing detonation  winve
No one, apparently, has been able to
achieve such a phenomena for am
length of timc.

The object of Michigan's present ex-
penmentation under USAF Ofhee of
Scientihc  Research  contract 15 to
achieve a controlled standing detona-
tion wave,

In some respects the wave 1s like the
wave which travels down a shock
tunnel where the combustionable gases
are at test, only in this case the gascs
are moving and the wave is standing
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Binks spray painting equipment
cuts costs and improves quality

Binks

A completely integrated Binks spray painting system gives
factory-new paint jobs to overhauled propellers.

In aircraft propeller maintenance...

Full coverage, one-pass application
with a Binks spray gun makes short
work of propeller painting. And . ..
the paint job stands up under the
most critical inspection and rugged
service.

Operators prefer the excellent bal-
ance and easy triggering action of
Binks spray guns because both help
reduce fatigue and boost produc-
tion. Faulty spray patterns due to
excessive wear of the needle valve
or fluid nozzle are virtually elimi-
nated through the use of tungsten
carbide inserts.

Other Binks equipment helps in-
crease painting production also.
Binks water wash spray booths do
an efficient job of removing paint
overspray from the air. This not
only keeps the booth exhaust sys-
tem clean—it greatly improves the
painter’s working environment.

By using Binks pressure fluid
tanks, with air-operated mixing agi-
tators, several paint colors or for-
mulations may be Kept at each
booth. To change colors, a painter
simply detaches his spray gun from
one paint line and attaches to an-
other,

Engineering assistance . . . yours
without obligation. Binks engi-
neers know aircraft and the prob-
lems in finishing both component
parts and complete assemblies. In
addition, Binks makes over 1100
standard spray finishing products,
both manual and automatic, so
that your exact requirements can be
filled. See for yourself how this
combination of experience and
equipment can help you get better
quality finishing at less cost. Call
your nearest Binks Branch Office
or write direct to the address below.

Ask about our spray painting school

Open to all.

EVERVYTHING FOF SPRAY

..NO TUITION...

SPRAY PAINTING

covers all phases.

AlR MATIONWIDE
COMPRESSORS EEII'INH.

Binks Hﬂnufnﬂuring tnmpnnr
3116-30 Carroll Ave. West, Chicago 12, IIl.

REPRESENTATIVES IN PRINCIPAL U.5. & CANADIAN CITIES » SEE YOUR CLASSIFIED @ DIRECTORY
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SPECIFIC thrust curves tor detonabion rams-
jul, s horw {'ngilw i5 best between Mach 6-7.

still relative to a tunnel or duct.

The next problem, once a standing
detonation wave 15 understood and re-
produced under controlled conditions,
15 to devise a foel injection system
which does not upsct the Aow uphtrum
of the detonation wave. Dr. Robert
Gross, airchild Engine Division, Fair-
child Aviation Corp., Deer Park, N. Y.,
pomted out to Aviarion WEeek that
the presence of the fuel injection de-
vice 1n the duct entrance would itself
ause disturbing shock waves.  Nichi-
gan skirted this |]r:1]]|:,m in 1ts prelinu-
nary analvsis by assuming the resulting
shock waves would be weak cnough to
be ignored.

Supersonic Tunnel

Dr. Gross said he plans to use his
new Mach 3.25, 1,200F supersonic
combustion tunnel to tackle this and
other development problems under a
USAF Ofhce of Scientihc Research
contract.

The third problem is Ainding the en-
gine and airframe matenals to stand up
against the aerodynamic heating of
hypersonic (over Mach 5) flight. Even
at 100,000 ft. altitudes where the air
15 less dense, equilibrium skin tempera-
tures would be in the order of 1,000F
at Mach 7. And though the detonation
ramjet would not need any diffusion to
speak of compared to a conventional
ramjet, the friction between the hyper-
sonic  free-stream and the boundary
laver would create similar maternials sur-
face problems.

The temperature behind the detona-
tion wave resulting from the combined
shock temperature and combustion heat
release would be intense, possibly giv-
ing 9,000F skin temperature,

Missile Potential

It is possible to speculate on the
potential of a missile using this sort of
powerplant, For example it might make
an 1deal air-to-air massile to be hred
by advanced Dew-Line interceptors: a
Mach 7 missile being fired from a
Mach 4 fighter. Though probably no
match for an intercontinental ballistic
missile, except for direct interception
under the best of circumstances, a
missile using this type of powerplant
might have a better combination of
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FUEL inlet condition affects performance:
higher fuel inlet conditions produce more

engine output.

range and mancoverability than pure
rocket-propelled  missiles, especially
solid propellant rocket missiles. This
combination might make it suitable
for missions which demand continuous
evasive action or the interception of
other vehicles capable of evasive action,

In the Nichigan report 1t was
emphasized that the results were only
meant to be sufhiciently realistic to com-
pire the hypothesized standing detona-
tion wave cngine against idealized ver-
sions of contemporary engines,

Nicholls told Aviation Week that
their idealized engine was considered to
be Fueled with either hydrogen or acety-
lene fuel, but that other fuels ng]l[
prove better. The air-fuel ratio was stoi-
chiometric; that 1s, just the correct ratio
of fuel was introduced to be com-
pletely burnt by the airstream.  The
cffective ignition temperatures were as-
sumed to be 2,000R (1,510F). The
detonation  velocities  were  approxi-
mately 5,900 fps.

Thrust Shape

Nicholls explained that the shape of
the specihic thrust (thrust per airflow)
against Mach number curve could be
uplmmi by the relationship of the
detonation characteristics to the flight
Mach number, Below Mach 4 the total
cnergy of the fucl-air mixture was cal-
Lu]ltul to be msuffcient to achieve
steady detonation. At slightly higher
flight speeds, detonation would occur
if the gases were expanded to a very
high Mach number. For the very high
Mach numbers necessary for detonation,
the total pressure loss would be ex-
cesstve and no thrust would be realized.,

As the Hight speed increased, the
Mach numbers of detonation were ex-
pected to decrease and the specific
thrust would begin to increase, Nicholls
said. The specific thrust was expected
to reach a maximum when the detona-
tion stabilized at its lnm’tmg pmltmn—
the end of the fuel-air mixing section
of the engine.

I'or still higher fRight speeds, the
Chapman-Jouget (sonic relative velocity
for the post shock-detonation flow)
obligue wave situation existed at a
constant Mach number of detonation,
and the ignition temperature and the
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.the T-37 Twin Jet Trainer

with
C.A. E. Turbine Power

Air Corps flight training routine took
a significant step forward recently,
when the T-37 twin jet trainer entered
its Phase VIl testing at Bainbridge
Air Base, Georgia. Twenty hand-
picked officers embarked on a course
known as PROJECT PALM, with the
two-way goal of training for them,
and suitability testing for the plane.
This new high-performance ship
advances the jet phase of fliers’
training to an earlier stage in the
training schedule, speeding the tran-
sition from propeller-driven planes to
jets, with gains in both safety and
economy. Twin J69-T-9 turbines by
C.A.E. provide the power.

ﬂﬂHTIHENTﬂL AVIATION & ENGINEERING CI]HP[IRHTH}H

12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN

SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION

¥



60

From the far side of the moon

k]

HAVE 9,000 BRAINS, WILL TRAVEL

Honeywell puts 9,000 brain hours per hour to work

on new weapons systems for our protection...

you should know about them..,

here they are:

Inertial Gridance—Honey-
well gyros, accelerometers
and computers that send a
missile home by "' remember-
ing " where it started, where
it is, where it wants to go.

Test Instrumentation—
Honeywell console test
systems runcompletecheck-
outs on missiles before fir-
ing, saving time and money
by hnding failures before
launching.

Engine, fuel and flight in-
strecsmentation— Honeywell
designs easy-to-read indi-
vidual instruments and 1n-
tegrated cockpit displays
for high Mach aircrafe.

"_‘T-;E'J#'

__.__.-lﬁ

e—
—-—_

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

For information an the desipn of weapons systems ar components
for any type of missile, rocket or aircraft—call or write
Minneapolis-Honeywell, Military Products Group, 2600
Ridgway Road, Minneapolis 13, Minneita.

Reference Systems—3-axis
Honeywell reference sys-
tems for vertcal and direc-
tion reference for flight, fire
and missile control systems,
navigation and bombing.

Mot
ﬁﬁiﬁ”";,/kmE

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

S S - . e

Flight Control—Honeywell
leads in experience in devel-
oping and producing the
complex systems for actual
control of fight for high
Mach aircraft and missiles.

R —

Navigation— Honeywell
designs and builds inercial
navigation systems for jec
aircrafr, blimps, surface ves-
selsand submarines. There's
no place where Honeywell
can't go,

Honeywell
H| Miltosy Prodits. Group
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BY MILLIONS
OF FLIGHT MILES

SOLENOID AND MOTOR OPERATED SHUT-OFF VALVES

. two flight veterans available in many
variations 1o meet your exact needs

total pressure ratio across the wave re-
mained constant. At the top end of
the engine’s Mach spectrum the spea-
fic thrust was assumed to have de-
creased because of the rising total pres-
sure loss associated with the mixing
Process.

Basic Research Example

Michigan’s work on standing detona-
tion waves 15 an excellent example of
the sort of work which can be accom-
plished mm a umversity environment,
according to Don Rogers, now assist-
ant professor in the acronautical de-
partment but who has up until one vear
180 been associated with California In-
stitute of Technologyv's Jet Propulsion
Laboratory, Ramo- W ooldridge Corp.,
Acrojet-General and ]J{Jusu_,hh Adrcraft.
Rogers said that this research has been
;m::-['hc:r example of how long-range ex-
ploratory research, which was too re-
mote in its early stages to continuously
mterest most commercial hrms, was
carried on by a umversity staff to the
point where it can now be evaluated
tor larger concentrations of cffort.

Even if the outcome of work on
nf:m:ling detonabon waves 15 not a
Mach 7 ramjet, the primary objective
of the research, that of just being able
to hold a u:lf_’mnl’rmu Lumf:nu.huﬂ wave
still while observing the complex chem-
ical kinetics going on inside could prove
a breakthrough in the wav of a labora-
tory tool.

But detonation research also con-
tains an example of how more enlight-
ened industrial firms are competing
with universities on their own level.
The new rescarch facilities and the
basic mvestigation program on super-
somic combustion now commencing at
Fairchild Engine Division illustrates

=

this, The continuous-flow Mach 3.25
tunnel will be fed 1,200F flow, and
detonation, if achieved (some critics
believe twice these velocities and tem-
peratures will be needed), will be ob-

served in the water-cooled 5 x 3 in. test
section through quartz crvstal windows,
Dr. Gross, who heads the section, told
Aviarion WEeEk that the support he
has received from Fairchild manage-
ment for this basic long-range program
has been equal to that he would have
expected from a university.

Were it not for the fact that the
basic concepts had hrst been studied
in modest ways by umversities like
Michigan, (and the Applied Phvsics
Laboratorv, Johns Hopkins U., Silver
Springs, Md,, which is doing classified
work on detonation), it would seem that
it would have been more dithenlt for
Fairchild to sell USAF's Othee of Scien-
tiic Research (and itself) on such a
long-range, neutral-proft program.

Sheet Beryllium Plan
Asked by Air Force

Wright-Patterson AFB, Ohio—Brush
Bervlhum Co.,, Cleveland, has been
awarded a $330,000 USAF contract to
develop manufacturing techniques for
the production of sheet bervlhium.

Because bervllium s |1g]1|f in weight
and can retain its strength at tempera-
tures up to 1,500F, the Air Foree looks
to the metal for wide application in
high-speed aircraft and nussiles.

Three times stronger than steel but
only two-thirds as heavy as aluminam,
beryllium is expensive. Estimated in-
stalled cost of a bervllium structure is
S75 to $100 a pound, compared to $20
to $40 a pound for aluminum,

Usalk -L'!-il'il]'l.’lf'{_‘!'-i that an all-bervllium
Mach 2.5 fighter would weigh 16,000
Ib. less than the same plane made of
steel. Besides its heat-resistant qualities,
the bervllium aircraft would have an
estimated 8% superiority in altitude
and 16% mcrease in range.

In a transport p]mf_ airframe weight
can be cut by 509 as compared with
aluminum lllma and effective range in-
creased 40%.
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and
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We design and build:

e Forge Dies
e Trimming Dies
e |nvestment Molds

1 TR e The Brush contract calls for develop- h. “
b sy ment of rolled sheet bervlium from We machine to \/
Compactness, lightweight, rehiability .. . for these reasons 6 i pressed powder slabs. It was awarded Eorcings
commercial and military authorities alike have approved General | ;l..:l..,{T e .‘ by the Manufacturing Methods Branch

L
j . | , ® Solid Stock
Controls’ shut-off valves for flight duty on today's most s — | of the Air Materiel Command. e e i
famous aircraft. Just as important in new plane design is the — !\ | i' . . i . , SR
oy ; : e af— ' . Convair Establishes Unit e Centrifugal Compressor
ability of General Controls to adapt and produce these 38 To P Sub G
basic, flight-proved valves in many variations to meet the exact ofe / 0 Frocure subsysiems / eels T_ 1
. . . LT . — b TR ; ¥ ; el 3 vl o ] . *Your specihcationg
demands of your specifications. When you think of control . e e LL{'E" ‘“: tl orl ;‘"‘ ;””' I‘;“ “_‘:i'h]'-“*lml A EIIJFHFEETE g
i . . . q . { " Y "'t'“'--r:__. HOW OO FIINCnT CNndrgcd wWithlh 1mmana \ o
systems for pressurized liquids and gases—think first of " 2 el e S mng prml:Jurum.nt of qﬁhﬁutum ulnr:%l o Ny
General Controls—and you won't have to give the problem a b"f | represent almost 50% of Convair's cost ol
second thought, Write for Catalog 53A —today ! il o~ ' in production of B-58 bombers. New
| department will be headed by Robert e -e ecr c
| || Kahn, former man: ager of material, Fort rm r’
. o : i r i » " Worth Division also is merging matenial | IETERS CO.. INC
b — - GENEHAL coNTHoLs : and outside production departments IVIE RS L.
A\FT COM BETWEEN Mach 6 and 7 the specific fuel into a single department headed by |

Glundalﬂ. E]hl‘ﬂrma Si-:h.r-n lII|r‘|-:|I'E-
Fiva Plants — 49 faelary branch alfices ferding (0% Uajfled Flaler and Carada

consumption was comparable to idealized S. E. G. Hillman, former manager of
conventional ramjets. outside production.

Ithaca, New York
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How Computers Speed Preliminary Design

By Robert F. Mawhinney®

Synthesization is the term applied to
an automatic computing machine proc-
ess used in the preliminary design of
an airplane, By this process the broad
preliminary design problem of sizing an
airplane to meet a certain set of re-
quirements can be completed m a mat-
ter of minutes. The scope of the process
covers all of the engincering phases that
normally go into a prehminary design:
aerodynamics, thermodynamics, lavout
drawing, weights and structures.

I'or vears we men have been watch-
ing the progress of automatic machines
in the home such as washing machines
and dryers, These machines take the
drudgery out of housework, | know that
I have been feeling a hittle neglected be-
cause nothing was available to take the
drudgery or repetitive operation out of
my office work. It appears that finally

= Benior Aerodvnamic Engineer, Convair
Diviklon, General Dynamlics Corp.

automatic machines are becoming avail-

able to do just that. For those of us en-
paged in preliminary design and per-
formance evaluation work this synthesis
process is one of many such labor saving
devices that are currently becoming
available.

The process 15 used to make param-
cter studies such as wing area studies,
tail size studies and so on. Lach change
of a parameter requires a new design by
the process of iteration. Because of the
increasing complexity and higher per
formance requirements of present dav
aircraft, to do the manv necessarv pa-
rameter studies manually becomes an
almost impossible task.

This synthesization process has be-
come an excellent tool in the prelim-
inary design phase of an airplane. By
using it the many parameters that can
affect the design can be inveshgated
a very short time. Because of the time
saving, parameters can be investigated
more thoroughly.

' BASIC STUCTURAL WEIGHT HELATIGNSHIF'I

‘ k Wwine “KwinG Swine

WraiL = KtaiL Swine

do |
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MACH. No.
THRUST=F (PRESS.RATIO)

The speed of the digital machines is
what makes the process attractive. 1f
WE can comparc the process to the nor-
mal manual means of preliminary de-
sign, on the IBM 650 the time for com-
p]Ltmn 15 approximately one hour, once
all the required information 15 in the
machine,

On the newer digital machines the
time 15 on the order of one minute.
It takes weeks of engincering effort, de-
pending on the tvpe of airplane, to com-
p]LtL a manual pmhnumn design.

We all know that nobody gets some-
thing for nothing, so let's look at the
hmitations,

The machine set-up time can run
mto weeks of effort atself. Unless a
parameter study is desired the process
mav not be used because of the time
and cconomics of the set-up time for
just one airplane design.

The enginecring data and operations
are represented an the machine In
equations. These cquations necessarily

HUEEEHIEED ENGINE

THHUST%

MACH. No,

PRESS. RATIO
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TYPE:INTERCEPTOR
RADIUS: 500 NAUTICAL

_COMBAT: 5 MIN. AT MACH. 2.0,60,000FT.

ARMAMENT: | MODEL 2 MISSILE
ELECTRONICS: | MODEL Q RADAR

CONFIGURATION: 60°DELTA WING. NO
HORIZONTAL TAIL |

ENGINE: | TURBOJET
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only approximate many of the Engl
ueering functions.  For example, it's
pretty difficult to express in equation
form the layout drawing function, of
finding upm:r, and lnmhnn different
components. The closeness “of the ap-
proximations depends on the complex-
ity of the equations which directly af-
fects the machine set-up time,

Therefore, there is a trade-off; more
accuracy of the equations costs more
set-up time. On e iElh problem a human
decision must be made as to the ma-
chine set-up time required. It can be
expected that time will bring more ac-
curate equations with less sct- -up time,
as new methods are evaluated and more
experience 15 gained.

Another point to be brought out hu-:
is the fact that the results are only :
good as the inputs. This is true for any
kind of problem, but the point 1s that
there is no magic inside a digital ma-
chine, The inputs are the engincers
in the different engineering phases. |
don't mean that these engincers are
pushed into the front end of the ma-
chine to be ground up as fuel for the
process. Even though T have heard this
suggested, it would ht, classified as mur-

= o _§ i
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der. But all of the engineering deci-
sions, choices and data are provided by
the engineers in the different phases.

The machine only does the calculat-
ing that the engineers tell it to do. It
has three functions: 1) it can do arith-
metic, 2) it has a memory, and 3) 1t can
make comparative decisions. Other than
these functions the electronic brain 1s
pretty stupid compared to the human
brain. It has no mstinct and it can't
think for itself at all,

There are only two areas where it
shows an advantage over a human be-
mg 1) it can do arithmetic at a fantas-
tic speed, 2) it has absolutely no aver-
sion to work. I know I would rebel at
the repetitive operations it performs.
The machine therefore, is only as smart
as the engineer who tells it what to do.

The process itself is purely arithmetic
becanse evervthing 1s represented in
equation form, The only advantage the
digital machine provides is its speed;
the process could be worked manually.

In the following discussion, I will ex-
plain the mechanics of the machine
process and some of the more interest-
g results that can be achieved. The
sample design that T will use is much

r
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Eugi;lﬂer Describes
Rapid Design Process

Speed-up of the preliminary design of

| aireraft through the uvse of a digital com-

puter is described here by a senior
aerodynamic engineer at Convair (San
Diego). This comprehensive method
considers the aerodynamic, powerplant,
weight and structural aspects of design,

Convair has found that extremely com-
plete studies showing the effect of cvery
possible combination of variables can be |
made quickly once preliminary design
personnel become proficient in program-
ming the computer.

Similar studies and programs are un-
derway in a pumber of aircraft firms.
Aviation Week is publishing this Con.
vair paper for its educational value to
those in the industry not familiar with
preliminary design work and to give
those working in this design phase an
opportunity to compare their methods
with procedures used elsewhere.

A quick preliminary design method
was presented in Aviation Week May 20,
page 78; it was devised by Sherman
Brunk, another Convair engineer,

e R T T

~ TOTAL AIRPLANE DRAEI

o\ 7]

=
=
O
m
=
(=]

KSUB ~ 7ARe

&5



— _— — il

fual tank for missiles.

BOOKLET AW-158

which describes
the facilities of

Poase s o VARSI

WRITE TODAY FOR |

the Jet Division.

Contour-machining the inner
and outer surfaces of forging
used in liquid-propellant

e

£

Machining a solid shaft from
4340 olloy for compressor
of industrial gas turbine used
on gas-transmission pipeline,

;
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MISSILE PARTS

UP TO 72 INCHES IN
DIAMETER MACHINED AT
THE JET DIVISION

Whether you are building aircraft-type
missiles or ordnance-type, the facilities of
the Jet Division can be an important part
of your production line.

More than 4500 modern machine tools,
from giant horizontal and vertical lathes to
tiny automatic screw machines, are available
to handle production on any missile
project. Our experience in metals includes
alloy steel, stainless, aluminum, titanium,
and all the metals now going into missiles,

We are manned and tooled to handle
every step of any project...
design, engineering, machining, welding,
heat-treatment, and testing.

Only the Jet Division can give you such
complete design, engineering, and production
facilities, with the experienced men
to handle the job to your satisfaction.

One of our sales engineers will call
whenever you set the time to describe our
complete facilities in details to
meet your needs.




achievement in the anatomy of control

Meeting ever higher standards for performance and reliability demands persis-
tent, successful application of new engineering concepts to produce the
electronic brains, the nerves, the muscles of control. In this continuing evolution
of the hardware of sense, intelligence and reaction, our measure of success is
this: Today, United Control equipment, systems and accessories are used by every
major aircraft manufacturer for the nation's most advanced missiles, supersonic
fighters and bombers, and commercial jetliners.

UNITED CONTROL CORPORATION
4540 Union Bay Place « Seattle 5, Washington

Temperature Control Systems ¢ Transducers and Computers « Valves and Actuators
Flight Control Systems = Cryogenic Devices = Flight Instrumentation
Servo Systems » Liguid Level Controls = Data Processing and Presentation Systems

sAnslamical drawisg by geimcasion Webster's New internatsoaal Detignary, Iod [6sien, Capymight, LOIE 1909, 1945, 1950, 1950, | 334, 10570 G £ T Murriam ta
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simpler than any that has been used at
Comvair and is onlv useful for L"'q.]]]dl‘l..l

tion purposes, The inclusion of more
complication in the details would only

prolong the discussion and tend to con-
fuse the explanation of this broad sub-
ject.

Preliminary Design Problem

I'irst of all, let us look at the pre-
limmary design problem itself as shown
on slide 1. There seems to be no place
to start. An airplane cannot be calcu-
lated in the normal sense of the word.
The engine size depends upon the air-
plane size but then the airplane size also
depends on the engine size. This means
that an airplane design results from a
balance of all the components of the
airplane to do a certain job.

Usually a design is started with an
estimate of the w ulghh and sizes of the
atrplane components. The flow diagram
on slide 1 has been described in word
form in many of the carly texts on air-
plane design. This flow diagram is nsed
today ThruLlﬂht}ut the aireraft industr
and 15 just as good for modern day air-
craft as it was in the days of struts and
guy wires, There may be some modifica-
tions to the flow diagram depending
upon the particular *nr]}LmL and com-
pany practices.

Betore anv airplane design can be
started a set of #chthihmh 15 -
quired. These specifications are usually
furnished in good detail by the cus-
tomer L‘qi]LLHH‘. if the customer is
government agency.  However, many
times "r]fll;'l:lhl?illl-t!!llh must originate with-
m the company itself and sometimes
have to be made by the airplane de-
SIENET,

With the specihications an estimate
of the weights and sizes of all the com-
ponents of the airplane is made, Once
this has been done the drag of the air-
plane can be estimated thiough the
flight regime. The engine 15 usually de-
signed to meet the high speed condi-
tion of the airplane. At the high speed.
the engine thrust must at least equal
the airplane drag.

Knowing the drag, the engine size
can be” determined from its thrust re
quirement and an engine check madc
to determine if the caleulated engin
size agrees with the engine that was esti
mated m the weights and sizes plot. If
the engine size does not check, a new
welghts and sizes estimate must be madc
and this frst loop re-started. When the
engine size does finally check, perform-
ance of the airplane can be calculated.

The weights and sizes estimate has
allowed a certain amount of fuel that
can be used in the performance of the
airplane. The performance is then cal-
culated with this fuel 1in an cHort to
match the specihed performance. At
the end of the performance calcula-
tions, a performance check i1s made to
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see 1f the calculated performance does
check with the specihed performance.
[f the performance does not check, the
whole problem must be re-started with
revised estimates in the weights and
sizes block. When the performance does
inally check, the airplane design 15 com-
pleted.

Slide 2 shows the flow diagram for
the svnthesis method as used in the
computing machine. This diagram s
verv similar to the one we just looked
at. However, vou will notice that there
15 an additional block immediately atter
the specifications called machine set-up.
[t 15 here that all the different engi-
neering phases must instruct the ma-
chine on how to design the respective
parts of the airplane. Also the Row dia-
eram itself must be read into the ma-
chines so that the machine can perform
the balancing problem of airplane de-
S1EM,

You will also notice that the pertorm-
ance loop has been divided mto two
loops. The sample design that we will
sce as an illustration will be an inter-
ceptor type of airplane. Therefore, a
ridius tvpe of mussion 15 required where
the airplane must intercept the target
4t a certain radius from its base, 1.e., the
range out must equal the range back.

The performance calculations are di-
vided into an out leg and a return leg
and the first check 15 a takeoft weight
to combat weight ratio check for the
out leg of the mission. The last check
15 4 combat weight check for the return
leg. The return leg, in this particular
cxample, 1s caleulated in reverse i order
to solve for the combat weight. Per
formance can usually be calculated
cither backward or forward but the
airplane can only fly forward.

Design Specifications

A brniet set of specifications for our
sample design is shown on slide 3,
which are extremely simple as far as
specifications go. Usually in order to
design an airplane, specifications extend
nmany pages. The sample design will be
very simplified in order to explain the
form of the equations used and the phil-
osophy behind this form, Many of the
details of the equations have been elim-
mated since thev would only tend to
confuse the ex ﬁ:rlamutiml. These specifi-
cations are purely arbitrary and any simi-
larity to a real airplane is purely coin-
cidental,

I"'or the sample design, it is assumed
that the engine is “rubberized.” Some-
times engine manufacturers have not
frozen the size of their future engines.
It will be assumed here that the engine
make has been chosen but the size of
the engine, as well as the size of the
airplane, must be determined by pre-
liminary design.

A uught breakdown of our sample
airplane 1s shown in slide 4. In order to
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allow the airplane to grow and shrink
in its preliminary flulgn the takeoft
weight must be broken down as s
shown here. The hxed weight, Wrix,
is composed of all Emnpmwnh that are
fixed by the mission requirements,

The pilot, the missile, and the radar
set fall into the category and will not
grow or shrink with the airplane since
t]u:‘ are independent of the airplane’s
size. A powcerplant weight, Were, will
vary with the amount of thrust required
from the engine. The fuel weight, Wr,
depends on the performance require-
Jl‘mlllﬁ as outlined in the specifications.
The structural weight, Wsr, mcludes
all of the structural items of the airplane

such as wing, fuselage, landing gear.
All of these items will vary in m:lglll
and size except the fixed weight items.

The structural weight can be broken
down still further as shown on slide 5.
[ would like to cmphasize that thesc
expressions are very simplified and are
not those that have been used by Con-
vair, However, they seérve the purpose
of demonstrating the form of the weight
expressions. The wing weight is obvi-
ously a function of its wing area. The
tail weight is also a function of wing
area with a stabilitv requirement that
the tail area to wing area must remain
constant,

The landing gear weight depends on

If your plans

include—

_ STRUCTURAL PANELS
| NAVIGATION SYSTEMS

TEST STANDS

RADAR ANTENNA
MICROWAVE REFLECTORS
TRANSIT BOXES

MISSILE FINS

ARMAMENT CONTROL SYSTEMS

Consider these advantagesof...

_;p '0%.

#
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HONEYCOMB

STRUCTURES

WEIGHT REDUCTION
HIGH RIGIDITY
SHOCK RESISTANCE
FATIGUE RESISTANCE

We can furnish you with complete

SUB-ASSEMBLIES

ready for immediate use

For any technical structural requirement, we
can supply you with a complete finished
heneycomb structure component. Send prints
for quotations, recommendations and samples,

THE & ANO [DMPANYINc.

549-555 West 54th STREET,
NEW YORK 19, N.Y.
HONEYCOMB STRUCTURES DIVISION

ani for this VALUABLE DATA
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aspecis of sandwich Y
design construction.

oy



BERN - G -
S ~ ERO

i ey | — o o o o

DRAG

.| |.'I'-."'

T —. B it

R 'w'mq
e TAKEOFF
ALLOWANCE ALT
| /wasnmc WA
CLINE 7 e o nane
M. CrUISE L———r-""

OUT LEG OF MISSION

‘TOTAL - -
RADIUS

A
- %

b
|

L

#

1 lrr
o
L
- [

L ;
i
--
l f
o

- = | | ACCELERATION _ W
CDW iCH[HFUE‘wFUE}EIE-F HHE\I-]! / £ — 'T;::EEE e
h S r CLIMB
W | .

the airplane takeoff weight since it must
support the airplane under these condi-
tions. The fusclage weight depends on
the fuel weight since 1t was specihed
that all fuel must be carried in the fuse-
lage. The powerplant weight 15 a direct
function of the sea level static thrust of
the engine. All of the K factors are con-
stants and must be determined by the
airplane designer for the particular air-
plane he 15 designing. This has been
done by the usual procedure of lavout
drawings and weight estimations for the
airplane 1n question,

These expressions are extremely sim-
ple and for anv particular airplane de-
sign it would be up to the engineer to
make them more complex so that a bet-
ter representation of the airplane would
he obtained. These weight equations,
for this simple case, also design the sizes
of the different components. FFor a par-
ticular component the weight 1s pro-
portional to the volume, These weight
equations allow all of the different com-
ponents of the airplane to be “rubber-
ized” and therefore grow or shrink as is
necessary to meet this specihication.

The “rubberized” engine concept 15
shown on shide 6, The upper left curve
demonstrates how the engine thrust

WING AREA STUDY

%

and engine size varies. For our par-
ticular engine, proportionately more
thrust will be obtained from a larger
engine. Thrust vs. Mach number curve
will have the same shape except that
the entire curve will be shifted up for a
larger engine.

Uses Equations

The machine process uses equations
through all of the design phases. The
maximum thrust is calculated 1 equa-
tion form as a function of Mach num-
ber and pressure ratio as shown on slide
6. I'* 15 a function of Mach number
and can be represented as such by a
polvnomial. The pressure ratio 15 a
function of altitude and is given for
whatever standard atmosphere 15 used.
For our simplified engine the maximum
thrust over the entire flight regime is
calculated from these two functions.
The fuel Aow 15 represented 1in exactly
the same manner.

For our interceptor, masimum ¢n-
gine performance 15 used 1n most of the
mission phases, The onlv exception is
the cruise and the engine performance
for the cruise as shown on slide 7, Both
the cruise out and the cruise back are
accomplished at the same Mach num-

R N RE T,
~ AIRPLANE GROWTH DUE T
8 UCTUR

" 5 I'l. -; = ¥

ST

10

ber so that only one partial power curve
15 required, Again an equation can be
fitted to the curve as shown here so
that the per cent fuel flow can be deter-
mined by whatever per cent of maxi-
mum power 1s required for cruise.

FFor our simplihed case, 1t 15 assumed
that this curve is independent of alti-
tude, You will notice that the fuel flow
mereases at mihitary power where the
atterbumer must be turned on to ob-
taim  higher thrust. The wmaxmmum
power represents 100917 and 1005 117
IFor an airplane that requires partial
power at other Mach numbers this same
form of curve would be entered into
the machine at the particular Mach
number. The cruise of our airplane
would occur below militarv power at
the lower fuel flows.

The drag of our sample mterceptor
15 expressed by a simple parabola as
shown in slide §. The drag coefhcient
15 composed of a zero lift drag com-
ponent and a drag-due-to-lift compon-
ent. This drag-duc-to-lift factor, K, is a
function of Mach number as shown in
the lower left curve. In the subsonmic
regime, K can be found bv the well
known expression 1/=ARe. K depends
upon wing planform m both the sub-
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sonic and supersonic regimes and its
variation with Mach number can be

determined by theoretical, experimental,

or anv other means available. A poly-
nomial can be written to express K as a
function of Mach number.

The zero lift drag 15 shown on slide
Q. For our airplane 1t is composed of
friction drag and wave drag. Wave drag,
of course, 15 zero in the subsonic re-
gime, Both of these drags are caleulated
by the machine using the expressions as
shown, A friction coefhcient can be
chosen for the Revnolds number of the
airplane and the machine can calculate
the wetted area in order to find the fric-
tion drag,

The wave drag calculation is made in
much the same manner. Wave drag co-
cfficient based on frontal area would be
miven and the machine calculates fron-
tal area in order to find the wave drag.
These drag expressions can be made
more complex n order to At the drag
estimates of the airplane to be designed.
‘The “acceptable degree of simplifica-
tion on all of these equations is up to
the engineer.

The out leg of the mission 15 shown
m shde 10. Starting with the takeoff
weight, the out leg consists of takeoft,

a subsonic climb to cruise altitude, a
subsonic cruise and then an acceleration
and climb to combat position. The per-
formance calculations are normally done
by the use of equations so that there 15
nothing new in this part of the svnthe-
sis process, Takeoff allowance is a fixed
time allowance at a power setting to ac-
count for warmup, takeoff and acceler-
ation to climb speed. The subsonic
climb and the cruise are calculated by
a normal procedure as is the acceleration
and climb block.

Total Range

You will notice that there are three
range blocks in the out leg of the mis-
sion. The range, or total radius of the
airplane, has been specified as 500 nau-
tical miles, Therefore, the total range
of these three blocks must equal 500
mautical miles. The range of the sub-
sonic climb cannot be modified but the
cruise range can.

A range check must be made after the
acceleration and climb to adjust the
cruise. This range check will send the
calculation back to the cruise until the
total range checks wiath 500 nautical
miles. When the check 15 made, 1 com-
bat weight has been calculated and the

GROWTH FACTOR

L]

ratio of takeoff weight to combat
weight can be found as a check of the
out leg of the mission.

The return leg of the mission 13
shown on slide 11, You will remember
before that 1 mentioned the return leg
15 calculated backwards. Starting with
the empty weight, W, the landing re-
serves are calenlated. These usually con-
sist of a fixed percentage of total air-
plane fuel.

Next the cruise is calculated over the
entire radius of the mission. The com-
bat allowance has been specified as five
minutes at Mach 2, 60,000 ft. This
would be done at maximum power and
allow the interceptor to locate the tar-
set, lock on, launch the missile, and
escape from the blast area. There 15 only
one cruise block in the return leg so no
range loop is required.

The result of the return leg calcula-
tion is combat weight. This combat
weight constitutes the check of the
process as shown on slide 2. You will
notice that in the previous discussion
we have explained the form of the
cquations n all of the blocks shown on
shide 2.

These equations for the most part
have been extremely simple in order to

-
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a hLittle
MEeans
alot...

in every choice situation

Az In many things, a little care goes a long way.
For instance, selecting the right relay, Take the HG-25M-R,
for instance. Here's & new concept in sub-ministura
relays by Hi-G. Only 17 and 37 long ...
diameter .635... operating frequencies fram DC (9
10,000 cycles per secand ., . meets MIL-R-25018 ...
with maximum operating temperature up 1o
140° C. Write today for complete delails.

clarify the explamation. It is up to the
design engineer to denve his own equa-
tions for these blocks using the form
that has been explained herein. When
the last check of our sample design is
completed the preliminary design prob-
lem is balanced and thercfore finished.

When the design balance is accom-
plished, the tvpe of results that are
given by the synthesis process are shown
on slide 12, Duuumnns of manyv of the
components are given so that they can
be drawn to scale. The thrust and drag,
in pounds, are given indirectly over the
complete H]gllt regime of the airplane.
A weight breakdown is also obtained.
Many of the weight items are given di-
rectly but some must be obtained indi-
rectly by known ratios to the other
L'ﬂill]]fl]“,l'lﬁu

Cum]iﬂctc mission performance is also
given; the mission pmﬁk along with a
weight vs. range plot. All of these re-
sults represent ﬂu: absolute values that
result from the balance of the airplane
to meet the specifhied requirements,

Optimum Design

This machine process is verv lmful
in making parameter studies that :
necessary to obtain an optimam -:imgn
One such parameter study 15 shown on
shide 13 and is actually a wing area studv
but is plotted as takeoff weight vs. com-

= EﬂﬁmE cmmmsﬂﬂ

off weight. Here it is shown as the
strength to weight ratio of structural
material increases the takeoff 1.'.E|D|1t uf
the airplane decreases.

Two typically structural materials are
shown on this curve. aluminum and
titanium. To fully evaluate anv tvpe of
structure, a p.lr.unLtLr study as shown
here would have to be made. 'The energy
contained in the fuel also has a Ilrgt,
cffect on the takeoff weight of the air-
plane. By changing to a higher energy
fuel than that currently used, the take-
off weight would be reduced. Every
pomnt on both of these curves represents
a re-designed airplane as do the points
on the wing area study just discussed.

The discussion of the effect of struc-
ture on the overall weight of the air-
plane brings about a discussion of

operate no matter how large it 15 made.
Other performance items could be in-
u:shgatcd in the same manner, such as
speed increase or altitude increase.

Another parameter studyv is shown on
slide 17. Actually, this companson is a
bv-product of this svnthesis process.
The sample interceptor that we used
did not include any requirements for a
speed altitude plot !.:H:tpt for the com-
bat conditions at Mach 2, 60,000 ft.
Slide 17 shows a comparison of threc
different engines that could be used
to meet the combat condition of our
interceptor, a turbojet, a turbofan and a
ramjet.

Low Speed Performance

However, the performance of this air-
plane at lower speeds 15 of interest and
as is seen here, the turbofan and ramjet
performances are inferior to that of the
turbojet below the combat speed. The
entire flight regime of the airplane i
represented by the area enclosed by
these curves. The ramjet performance
goes to zero at some low speed and it

is obvious that this airplane needs an
additional engine in order to reach the
high speed condition.

Besides the parameter studies that 1
have just mentioned there are many
others that could be evaluated; tail size,
wing planform, fusclage shape, ete. The
takeoff weight is not the only cutena
for optimization. It may be more im-
portant to reach combat in the mini-
mum time. The design then would be
optimized on a minimum time to com-
bat. Operating costs may also be an
optimization criteria.

Some parameters do not affect all of
the engineering phases directly. Land-
g gear, for example, may not affect
acrodynamics, however, all of these
changes necessitate a new balance n
order to completely evaluate their ef-
tects.

The machine process as described
here 1s not limited as the sample may
suggest,  Different parameters mav be
fixed such as the engme. For an air-
plane design, there 15 usually a number
of fixed engines that are available and
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ticular studyv we wanted to optimize the increase divided by the causing weight
airplane  to have the lowest takeoff addition. Actually growth factor on an

364 Glenwood Avenue, East Orange, N. J.

35 M. Arroyo Parkwa ¥, Pasadenal, (

process with this method because it
represents only an input change and
the machine proceeds through the
laborious re-design itself. To duplicate

growth factor is higher than a fxed

weight growth factor. Both growth

factors increase with weight addition.
Another type of study is shown on

fh weight. .::rphm varies with ﬂlf. weight addition
. T Since airplane costs are roughly pro-  itself. By adding 1 1b. of weight the
= | portional to the weight of the airplane, @irplane may grow 5 1b., but by adding
i & | the minimuwm point on this curve repre- 100 1. of weight the airplane may grow
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slide 16, By increasing the radius of
the mission the takeoff weight of the

such a stud}* b}* hand would cmt a
prohibitive amount of time.

Electro-mechanical

McGRAW-HILL
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instrumentation for aircraft, - Airship Tows 40-ft. Boat ical Writi _—
il 4 indust “ 2| " Two more parameter studies are  airplane will increase. As you see, at the r e b P " T _ Technical Writing 5‘“"‘;“ "
& missiles, and Indusiry | shown on slide 14. The strength to h].gh:.r values of radius the takeoff w cight Navy C..-uud}'l:ur ZPG-1 airship tows a -I.l']—ft, uhht}: hﬂ:ft- ot .-"‘L]hL"mﬂﬂF Et.mml, N. (?., dnrﬁmg 330 West 42nd 5t., N.Y.C. 3
tF R — % | weight ratio of different structures can  increases rapidly. There is some radius cvalun?:um Etsf_l.- conducted to determine the suitability of the airship fn+r acrial mine- LOngacre 4-3000
g =1 be mvestigated as a function of take- bevond which the airplane could not sweeping. Series of sea anchors were streamed from the boat to develop high drag loads.
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these must be used in the design. The

engine, in this case, cannot be “rubber-
ized.”

Other parts of the airplane may also
be hxed, such as the wing area. This
fixing can be carned into the extreme so
that the entire airplane will not grow or
shrink and the machine process becomes
only a performance caleulabion. With
this versatility, the process can be used
in different phases of the airplane de-
sign. In the ]:lr:.]ln‘ntl.,ln design phase it
can be used as a tool for parameter
stuclies. By ﬁ.\;ing the engine to a cer-
tain size specified engines can be evalu-
ated and by freezing the overall airplane

size, performance can be investigated.

[ have tried to cover a very broad
subject in a very short period of time.
Because of this [ have climinated most
of the details of the process. However,
I have covered the form used. Svnthesiz-
ation is a computing machine pmc'-:.n
used m the prelimmary design of |
airpline. All of the engineering phlm
normally used m prehminary design are
E'L]'J[LHLII[‘L{[ in the machine in equation
form.

Limitation of these processes are the
machine set-up time that s reguired
and the accuracy of the equation ap-
proximations to the different engineer-
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ing phases. It has been found to be a
very useful tool 1 the prelimimary de-
sign phase in order to make the many
parameter studies that are necessary
in order to arnve at the optimum air-
plane design.

&

VTOL details: l—cockpit, 2—swivel seat,
3—turbojet, 4—annular  wing, S—annular
wing struts, 6—control surfaces for normal
ﬂight, T—directicnal  nozzle, S—under-
carriage, 9—air intakes.

Snecma Designs VI'OL
For Flying Atar Tests
Paris—Sncema will design a prototvpe
VTOL aircraft to confirm in fight the
windtunnel data it has compiled on the
annular wing concept. Flights will be
speed-limited and no utts.mpt will be
made to use the ultimate powerplant
arrangement in which the annular wing
becomes the outer shell of a ramjet.
Airflow effects during simulated verti-
cal descents of the Sneoma “Flving
Atar” have been approximated during a
scries of tests on a mmmg raillway train
(AW Nov, 11, p. 37). Vehicle i these
tests was the C —lﬂﬂ P.3, developed as
the third stage in the “Flying Atar”
program (AW Aug. 5, p. 50). The
C 400 P.3 was mounted on a flat car
and hauled at high speed over a stretch
of track by a pair of locomotives from

SNCF, ﬂu French national railwav.
The “Flving Atar” was ]'J'H"-li_'fl:'}ll['[l
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Lorzontally with the tmilpipe pointing
forward so that airfflow around the en-
ging would simulate conditions during
a fairlv rapid vertical descent. Train
speeds between 25 and 50 mph, werce
used during the test,

Snecma savs tests of the C 400 P.3
which, among other things, are ex
pected to give much useful data on the
unusual gimbaled pilot seat, will be fol-
lowed by tests on the prototype shown
in sectioned form here. Transition to
and from the vertical fight regmme will
also be done in this fourth vehicle's
flight tests,

PRODUCTION BRIEFING

Booz-Allen & Hamilton, manage-
ment consultants, Now York, told Avia-
TioN \WEEk that since 1930 they com-
pleted over 160 confdential assign-
ments for seven aircraft manufacturers.
In addition they said they did other
consulting work for a number of air-
craft parts manufacturers. They com-
pleted 40 assignments for four airlines
during that time as well as other as
signiments pertaining to aviation for the
government and other agencies, At
present Booz-Allen & Hamilton's sub-
sidiarv, Applied Research, Inc., Chi-
cago, Ill., has been doing research on
intermittent combustion gas  turbines
and other projects.

Cartridge cases made out of Cyeolac
plastic (right) are lighter in weight and
adequate in performance in compari-
son with usual brass cases, according to
the Marbon Chemical Division, Borg-
Wamer Corp,, Gary, Ind., which makes
the high-impact resin. Tests made at

the U. 5. Naval Ordnance Laboratory,

White Oak, Silver Springs, Nd., were
satd to show that the Cyeolac cases,
which weigh 2.5 b, compared to 5.9 1h.
for the brass, were able to withstand
gas pressures rangig from 6,000-35,000
pst. and momentary Hame temperatures
exeeeding 4,0001 at the instant of per-
cussion and n some mstances have been
re-used up to six hrings.
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a pressure pickup

smaller than a dime

withstands 200 G’s

CEC's new miniature Type 4-320 Pressure Pickup
operates at line pressures up to 300 psi . . . measures

differential pressures in ranges from = 7. 5 psid to
= 50 psid, and gage pressures in the

25 psig and 50 psig ranges.

Ideal for airborne applications, the 4-320

features extremely small size (diaphragm

diameter .475" x %" nominal thickness), light

weight (4 grams), and ability to operate over

4 compensated temperature range of
—65 to +250°F

Also available is the new Type 4-321 Pressure
Pickup, which extends the applications

of the 4-320 by providing it with a stainless-steel
casing, one inch square and 3 " thick. Although
designed particularly for differential
measurements, the 4-321 can be used for gage
pressures by venting the reference inlet to
atmospheric pressure. Write for

Bulletin CEC 1579-X3.

]
|
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Consolidated
Electrodynamics

300 North Sierra Madre Villa, Pasadena, Calif.
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AVIONICS

AT AVIONIC conventions, cngineers spend twice as much time visiting exhibits as in listening to papers, recent survey shows.

Quality of Papers Sinks, Engineers Say

By Philip ]. Klass

New York—Qualitv  of  techmcal
papers read at avionie conventions 1s
declining, judging from remarks written
by engineers who responded to an
Aviarion WEEK survey.

Many ideas for improving the useful-
ness of techmcal conventions as a me-
dium for interchanging scientific infor-
mation were revealed by the survey.

survey questionnaires were sent  to
nearly 500 engineers picked at random
from those who attended the Tast West
ern Electronic Convention. More than
200 of the engineers hlled m and re-
turncd the forms.

Letter which accompanied guestion-
naire emphasized that survev was not
mtended to evaluate Wescon relative to
other national avionic convenhions,

Papers Rated

Voluntary comments written by more
than half the respondents indicate that
the quality of technical papers has
dropped, probably as a result of the
mushrooming number of avionic con-
ventions which now total more than 30
per vear. Half the papers were rated
“poor” or “fair,”” the remaining half
being rated “good” or “excellent.”

Aviation WEEK's survey reveals that
engineers apparently spend nearlv twice
as much time visiting exhibitor’s booths
as they do listening to technical papers.

76

Here are a tew of the ideas winch

appeared time and again i the space
provided on the sunvey form for wnte-
in suggestions:
¢ Preprints should be made available
prior to the talk to enable engineers to
familiarize themselves with the subject
matter and to permit them to preparc
well thought-out questions, This would
cnable the speaker to devote his -
ited time to the most sigmfcant points
without having to go into background
mformation or long mathematical deri-
vations, Most conventions sponsored by
the Institute of Radio Fnginecrs, un-
like those conducted by the Institote of
the Acronmautical Sciences and the So-
cicty of Automotive FEngineers, do not
provide preprints. Notable exception is
the annual Davton Conference on Acro-
nautical Flectronics where a bound vol-
ume of papers is handed out at time of
registration,
e Greater selectivity in choice of papers
15 badlv needed, the survev mdicates.
Manv respondents urged  that  fewer
papers be scheduled, limiting selection
to those that offer “really new and cre-
ative ideas.” Other representative com-
ments mclude:

“Eliminate papers which present in-
formation that has alreadv been pub-
lished m trade and technical journals.”™

Another engincer savs: “"Make sure
that papers deal with techmical develop-
ments rather than merelv a rehash of

old ideas.” Still another savs: “Papers
that describe recently developed hard-
ware usually are dull and uninteresting
exeept to others working on same spe-
cific tvpe of hardware.”

Widespread Criticism

Here are some of the most frequentls
volced criticisis that appeared as write-
in comments on the Aviarion Week
survey forms:
® T'oo much math and complex circut
diagrams are included in oral presenta-
tion; should be left for the published
version of  the paper. One scientist
wrote: “Verv little infonmation of a
highlv technical or theorctical nature
15 transferable to a convention auchence.
Individuals working in the same held
can sometimes learn enough to ask ques:
tions of value to them. Preferably the
talk should report on original work in
such a way as to show significant results
and stage of the d::n:ﬁ:pnwut rather
than the tedious details of its theoretical
foundations.”
¢« Too many “sales pitches” for com-
panv products are passed off as techmcal
papers. “It is a crving shame to waste
the time of so many engineers 1 listen-
ing to a speaker plug the products his
company makes.” is the comment of
Une enginecr.

* Too many simultancous sessions
which result in missing certain papers
of interest. One engineer savs that most

AVIATION WEEK, Januvary 6, 1958

technical conventions are “too  much
like a six ring circus,” In this connec-
tion, several of those surveved suggested
that signs be posted 1n central locations
and outside conference rooms to show
what papers are currently being given
and which ones are next on the sche
dule, to permit “session-hopping.”

Movel Suggestion

One of the most novel suggestions
submitted urged that small conference
rooms be set up and that speakers be
available in these rooms at a specihed
time following their talk to answer de-
tailed questions from those interested
in pursuing the subject in greater detail
than is possible in the general ques
tion-and-answer  session  immediately
tollowing each talk.

Fngineers surveved were asked to -
dicate the general nature of their work
in order to determine whether this in-
fluenced convention habits, likes and
dislikes, Categories listed included re-
scarch, development, design, system en-
gimeenng, test and evaluation, sales,
management and miscellaneous.

Of the more than 200 enginecrs who
replied, 30% said their time was spent
listening to techmical papers, 53% in
visiting exhibitors and the remaining
159 1n technical bull sessions or on
mspection tours sponsored by the West-
ern Electronie Convention.

Analysis by Job

An analvsis according to the tvpe of
work reveals that research and design
engineers spent about 42% of their
time listening to papers, almost 509
more than the average of the entire
group, and 406% m visiting vanous ex-
Liibitors.

Sales engineers, on the other hand,
spent only 8% of their time in tech-
nical paper sessions and 73% in visit-
img booths.

Approximately one out of six re
spondents (164%:) spent four davs at
the Western Electronic Convention,
one out of hve (214%) spent three
days, 19% spent two dayvs and 43%
spent only one day.

[t an engmeer had spent every pos-
sible moment during the four-day con-
vention listening to techmcal papers,
he might have heard approximately 40
papers.

A breakdown of the total group shows
how many papers were actually heard:
® 319 of the group heard 10 or more
papers.

e 719 heard 16 to 20 papers.

e 615 listened to 11 to 15 papers.
e 211% heard 6 to 10 papers.

® 6119 heard five papers or less.

Aviation WEEK'S survey asked re-
spondents to indicate what percentage
of the total technical papers they heard
should be rated in each of the follow-
ing four categories: excellent, good, fair
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ouBINeD) e T 30% | se% T %]
[T e e 1 47
RESEARCH 24% 32"2% 25%% | 18% |
DEVELOPMENT 6% _ 28% ) 35%2% 204 %
DESIGN 4% | 30% | 367 % 1672%
SYSTEM ENGINEERING 25% __30% 3% 8%
TEST & EVALUATION 26 %% 35'&; = 24 % 13%% |
SALES INSUFFICIENT RETURN

MANAGEMENT 18% _ " 33% 25% | 24%
MISCELLANEOUS _34% : _"'zs o 17% 22%%

RATING of technical papers by more than 200 engineers who attended Wescon, based on
usefulness and value, showing collective appraisal and analysis by type of engineering work.

EMPHASIS ON APPLICATION.
| EMPHASIS ON APPLICATION.

AUDIENCE KNOWLEDGE.

INFORMATION.

MOSTLY A"SALES PITCH" FOR
COMPANY PRODUCTS.

TOO MUCH THEORY, TOO LITTLE

TOO LITTLE THEORY,TOO MUCH

ASSUMED TOO HIGH A LEVEL OF

WASTED TIME ON WIDELY KNOWN

TOO FEW NEW OR ORIGINAL IDEAS.

| 29%

4%

|9 l.-""zﬂfu

23%

26%

2| IJ"' 2%

WHAT'S wrong with technical papers that fail to impress engineers is shown above in per-
cenbage of more than 2010 cllgilluﬂr:-: ."-.l.ln'f::.'r:{] who checked one or more of these faults,

Here are some of the wnte-in com-
ments on  technical papers and  con-
ferences made by engineers in Aviation
Week's survey:
® “Majority of papers have nothing
unique to say and take too much time
in arriving at an obvious conclusion.™
e “Very little information of a highly
technical or theoretical nature is trans-
ferable to a convention andience.”
® “Too many speakers attempt to pre-
sent all the detailed theory and design
details which they spent six months or
more in understanding or  developing
to a cold audience in 20 minutes. It
can’t be done.”

e “Tell us what it is, what it does and

how good it is, Leave the math and
gory details for the convention record.”
e “Get rid of ‘sales pitches.” This is not
in good taste at technical sessions and

Engineers Speak

should be restricted to  exhibitor's

booths.™

¢ “Reduce number of papers and im-
prove quality, Discourage ‘warmed-over
papers.”

e “Papers should emphasize latest de-
velopments with details, math, proof,
ete., left for published convention record
for those who wish to wade through it.”
e “Insist on dry run to prepare speakers
in matters of delivery, timing and visual
aids,”

® “Most papers are of the ‘so this 15
what I have done’ type which have some
educational value but do not stimulate
the listener toward the solving of scien-
tific problems.”

e “Hate speakers who have to read a
prepared paper. I can read it myself.
Speaker who knows his subject doesn’t
have to read it."
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| HOW ENGINEERS SPENT THEIR TIME AT WESCON
TECH. PAPERS  VISITING EXHIBITORS  OTHER

" (COMBINED) % =] 55% —1 5%
RESEARCH 42% 46% [ 12%
DEVELOPMENT 29% 56% EUE
DESIGN 42% 46% [ 12% ]
SYSTEM ENGR. 29% _ 58% 13%

| TEST & EVAL. 23% ~ 59% 18 %

| SALES 8% 73% 19 %
MANAGEMENT 20% 64% 6%

LMIE_,E; 19% 63% | lE_jri J |

AVIATION WEEK survey reveals how engineers spend their time at avionic conventions.
Analysis of returns according to type of work shows researchers and designers spend more
time at technical sessions than do engineers engaged in sales and management.

NUMBER OF DAYS  No.OF TEGHNICAL % OF TOTAL
SPENT AT WESCON | PAPERS HEARD REPLIES

| -25 ¢ 3%%
FOUR DAYS 167,% 16-20 K 'r!r?_%

| =15 14 EI‘"’E%
THREE DAYS Eifzﬂfu 6—10 2|!r;2ﬂ,5

I
TWO DAYS 19 %
0-5 61 %

ONE DAY 43% |

AMNALYSIS of more than 200 engineers surveved shows percentage of total that spent one,
two, three or four days at Wescon, also number of technical papers heard during stay,

and poor. Analvsis of all survey returns
shows the following:

o Excellent—207¢

e Good—-307 .

o Fair—311%.

e Poor—1817¢.

Because 614% of the engineers
surveved heard Ave or  less ]:'.1|H,'r.~.'i
Aviation Week deaded to make
separate analvsis of returns onh fmm
those who had heard six or more papers.
The results show surprising agreement
with the apprasal made by the total
group, as shown below,

e Fxcellent—211%%,
e Good—3117%,

o ["air—=301%%,

e Poor—1649,

Analysis of returns according to the
nature of the respondents’ work showed
no great deviabion from  the overall
average,  Development  and  design
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engineers as a group were a httle more
critical than the average, giving only
44% of the papers a rating of good
or excellent, compared to 50% tor the
entire group.

Engineers engaged in test and evalua-
tion and svstem engineering found the
papers more usctul, the former giving
621% a mting of good or excellent,
while the latter gave 53% one of the
favorable ratings.

What's Wrong
Prior to :lslc.iug for write-in comments.,

the survey asked respondents to indicate

principal a!mrtmmingﬁ of those tech-

nical papers which thev thought were

of little value.
Survey  listed  six

written 1, and cngineers were asked
to check one or more.

possible  short-
comings, with spaces for others to be

OFf the total replies, more than one
quarter  (19%) indicted papers for
contaming too much theory and giving
too little un;:-hmn on .1|1|:u]|r,1t|un Only
4% leveled the reverse criticism of too
little theory and too much application
cmphasas.

Pwentysix per cent enticized  the
papers for containing too few new or
oniginal ideas, and 21% accused the
speaker of wasting time on information
that was already widely known. Another
214% enhicized papers for bemng too
much of a “sales pitch™ for the speaker’s
company products, while 194% indicted
the speaker for assuming too high a
level of audience knowledge.

Format Question

Engincers  surveved were  asked
whether thev believed the usefulness of
technical conferences would be m-
proved by a change in format. Three
possible changes were listed and res-
pondents were instructed to check none,
One or Mmore.
® Thirtv-seven per cent of respondents
believed improvement would result by
reducing number of papers delivered
through greater sclectivity and giving
authors 40-50 min. for ]]ruLntl’tlml
® Seventeen per cent were in favor of
limiting formal presentation to 10-15
min, in order to provide additional
time for discussion from the floor.
® T'wenty-seven per cent liked the idea
of f.]ll]‘lll'llfl!l’lﬂ' formal papers for certain
subjects, ]I]-..{. reliability, instrumenta-
tiom, :::mh'ug_ ete,, and conducting an
informal audience participation  dis-
cusston seminar under the guidance of
a qualibed moderator,
® Thirty per cent appeared satished with
the existing format and did not check
anv of the above changes.

Informal Seminars

The survey indicates  widespread
criticism of technical papers for failure
to meet the needs of the listeners by
giving too much or too little detail or
presenting information of little value.
One advantage of a  seminar-tvpe
SCSSION 18 t]Hl the audience, by its
questions and comments, can control
the subject matter covered and direct
the session along the lines of most
widespread nterest.

Barry Controls Inc. recently held an
informal one- -dav workshop seminar on
the subject of shock and vibration. The
more than 40 industrv-nubitary repre-
sentatives who attended were divided
mto three groups, each with a discus-
sion leader and an assigned area for
discussion.

Aviarion WEeek attended this Barrv
svmposium and its on-the-spot observa-
tion suggests that the seminar format is
extremelyv clective m stmulating the
interchange of useful technical informa-
tion. A subsequent Barry  survey
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{il1i'ht‘jf=l1l1EIElT{' sent out to those who
attended confirmed this observabion.
seminar workshop format mav not be
suitable for subjects where nulitary
sccurity  requires  prior  clearance  tor
]Juh]it comments. However, there are

manv other arcas, such as management
techniques, rehability, cooling, instru-
mentation and Ennr.]uf_hml technigues,
where security 1s not a ‘problem and
where the seminar format might be
attempted to good advantage.

AF Technical Libraries Lack Funds

For Book Purchases, I'ranslations

By James A. Fusca

Air Foree research scientists, and
technical personnel who monitor con-
tracts, are seriously handicapped 1n
saining information about their respec-
tive ficlds because technical libraries at
Air Force research centers are unable to
purchase new books or supply badly
needed translations because of insuffi-
cient funds.

Not only have sharply limited budgets
prevented the acquisition of new tech-
nical data but one of the Air Yoree’s
largest rescarch libraries has about 45%
of its total collection 1n storage becanse
it has been refused funds for expanding
its shelf space.

The resulting lack of communication
has caused duplication of entire research
projects, A recently issued National
Science Foundation report (NSF 57-35)
sives the example of several American
industrial laboratorics spending  five
vears and at least $200,000 on studies of
clectronic circuits for automatic transla-
tion. Thev subsequently leamed that
the Russians had completed and pub-
lished results of an almost identical
project in Soviet journals before their
project started.

The problem is not new. Shortly
after World War II, General Electric,
under an Air Force contract for the
study of precipitation static, developed
a technique for seeding clouds with dry
ice and silver iodide crvstals to produce
rain. The firm found, two vears after
the start of its work, that drv ice sceding
had been described in reports ]Mﬂ:r]nh-[*d
in Holland during the period 1930-55,

although ]‘uind:iighl showed the E:.;m.-ml

Electric approach to be the better one.

Major Problems

l"ln, priniary ]]mb]mn facing the Air
I'orce’s research hbranes are:
e Lack of funds. Beginning with cut-
backs in 1947, these libraries have had
to work with sharplv curtailed budgets.
Funds quuutLd for the fscal vyear
beginning July 1 are not usually avail-
able before SLp[unth or October while
new budgets must be submitted in May.,
Limited local funds reccived cover, 1n
most cases, only the most urgently
needed acquisitions and subscription re-
newals.
e Delay. Because technical library ac
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quisitions not purchased with local
funds are lumped with the purchases
for Air Force recreational libraries for
central procurement by Air Matenel
Command, average dL'Eu in obtamming
technical books is three to four months,
although sometimes it has been as long
as a vear. In November, requisitions fﬂr
technical documents  submitted last
July were returned by Air Materiel Com-
mand with nutructmm that they be
reduced by 50% for budgetarv reasons.
® Red tape. Typical channels for cen-
tral procurement by Air Materiel Com-
mand are: approval of requisition by
Chief Librarian, approval by Chiet of
Technical Information and IlltLHtgLIIEE
Office, approval by Command Librarian
of Air Research and Development Com-
mand, submission to central procure-
ment contractor, contractor obtains ap-
proval of funds against the requisition
from paving .1f:tmh (Wilkins AF

Depot, Shelby, Olhio), and fAnally con-
tractor orders 1tems on quumtmn from
pulﬂnhu or dealer,

e Translations. These lhibraries have no
funds for staff translators and are not

L et 3l _._t.

l !
n 2L R amm 3 - [P ==

authorized to contract for translations.
One result is that Aar Foree rescarch
laboratories wore L!ll i11 bv surprise by
the Soviet’s use of 2 and 40 me. for
telemetry E-'-pul.'mLﬁ | and 1l despite
two articles naming these fr:.'=;|11u|1t|u~i
that appeared in the Russian magazine
Radio last June.

o “Buy American” policy. Present re-
:|u:runml that all procurement of tech-
nical documents be through publhishers
and dealers in this country prevents
contacts with foreign suppliers who not
only are the sole source for some mate-
rial from Iron Curtain countries bul
that could have even greater importance
45 sources in the event of war,

Contract Monitors

In administering rescarch contracts
placed with universities and mdustrial
research laboratories, contract monitors
arc responsible for having a thorough
knowledge both of past and present
work in the field. This is not simply to
avold duplication of cffort but also for
the purpose of evaluating the results
obtained.

IFor example, a large clectronics lab-
oratory recently completed a two-vear
studv for the Air Force of radiation
ficlds from slots in large circular cvlin-
ders. When the contract momtor
pointed out that one conclusion of the
studv was at variance with results ob-
tained by Lord Rayleigh and published
in the Januarv, 1904, issue of Philo-
sophical Transactions, Lord Ravleigh
was found to be right and the report
was corrected.

A large castern university spent more

Radar Display Tube

Radar display storage tube, 70 times brighter than that of the average home TV screen, has
been developed for full daylight viewing of airborne radar displays by pilots. Tube has been
developed by Electron Tube Division of RCA.
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RECORDS 15 SPECTRA / SECOND IN THE FAR INFRARED
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Shown at right are traces (2-3) of a polystyrene sample made
at a speed of 15 spectra per second over a scan interval of
6.8-13 microns. Specifications for a rapid scan instrument
vary according to the use to which the instrument 15 to be
put. A typical instrument has a wave length range of 0.20
to 13.5 microns with fused silica or MaCl prism; effective
aperture of f/5.0; scanning frequency adjustable from 2.5 to
90 cycles per second; and scan interval continuously adjust-
able from essentially zero to the complete wave length range.

this rapid-scan spectrometer

to fill each function, Perkin-Elmer can supply an in-
strument to analyze any part of the electro-magnetic
spectrum from ultraviolet through intrared, with scan
speeds from 5 to 180 spectra per second.

The “building block” concept is a result of Perkin-
Elmer's long leadership in the field of spectroscopic
instrumentation, It enables Perkin-Elmer to build an
instrument to solve almost any specialized problem in
spectrometric analysis. For information on individual
components or complete instruments, write us at 900
Main Avenue, Norwalk, Conn.

For combustion analyses, for gas emission studies, for
analyses of continuing reactions — the Perkin-Elmer
Rapid Scan Spectrometer offers performance unob-
tainable with conventional instruments. Here's how
Perkin-Elmer's “building block™ concept makes pos-
sible the unusual versatility of the Rapid Scan
Spectrometer:

The Rapid Scan Spectrometer is a Perkin-Elmer
“building block” instrument — that is, an instrument
composed of the advanced spectrometric components
— or building blocks — which Perkin-Elmer has devel-
oped for use in custom built instruments for special-
ized analytical jobs.

The P-E Rapid Scan Spectrometer consists of four
components: a radiation source assembly, a rapid scan
monochrometer, a radiation detection svstem and a
read-out unit. By selecting the right building blocks

INSTRUMENT DIVISION

MORWALK, CONNECTICUT

Perkin-Elmer Gy

than one and onc-half vears studying
the forward scattering of plane clectro-
magnetic waves from a sphere. When
the final report was submitted, the
contract monitor pointed out that the
results disagreed with those obtained
in an identical studv by F. P. White,
published m 1921 m the Proceedings
of the Royal Academyv. This conflict
l:as not been resolved to date.

In these instances the contract
monitor was able to assist the govern-
ment in obtaining the maximum re-
turn for its rescarch investiment. The
critical lack of funds for government
research libranies may, however, at this
time be costing much more than it is
saving in blind-alley or redundant re-
search projects.

A tvpical example of disproportion-
ate budgeting 15 the Air Force Cam-
bridge Research Center. The Center is
responsible for spending more than 530
million this fiscal vear for research but
its budget for library facilities, including
the handling of military documents and
contract reports, has been cut  to
$32,000. This is less than the cost of
one mexpensive but misguided research
project.

Expansions, Changes
In Avionics Industry

Federal Telecommunication Labora-

tories formally has opened its new 22 -

400 sq. ft. San Fernando, Calif., labora-
tory 1ﬂ.TllnLI] will be used for research and

development in the fields of infrared,

merbial  navigation,  low- -temperature
]Jilt 108 and '-.frhn:_t shiate [}]I\'-.IL‘-

Other recently announced expansions

and changes n the avionies feld in-
clude: -
e Marconi Instruments has moved from
New York Citv to larger quarters m
Lnglewood, N. J. Address: 111 Cedar
Lane,

® Mvcalex Corp. of America's Pacific
Division ofhices are now located at
15104 Glendale Blvd., Los Angeles 39,
Calif. )

s Drexelbrook Consulting Service, 1417
Fdgehill Rd., Abington, Pa., is name
of new company which will assist manu-
facturers of mstrumentation and con-
trol devices, conduct new  product
studies and assist insurance companies

AVIATION WEEK, January &, 1958

Aeronautical Receiver

Ground station receiver, Type 117R244, for
reception of aeronautical communications
in the 1.6 to 8.0 me. band, is available in
both single and double-channel models. Re-
ceiver delivers one watt audio from input
signal of less than one microvolt. Signal
reportedly is more than 6 db. down at 3 ke.
from center trequency, 60 db, down at 11.5
ke. For greater selectivity, mechanical filter
15 available. Price of standard single channel
model is $196; dual-channel is 5226, Kaar
Engineering Corp,, 2995 Middleficld Road,
Falo Alta, Calif.

i studies on use of mstruments in ex-
plosive  hazard areas. Company is
headed by I". L. Malthv, formerly tech-
nical director of Robertshaw-Fulton
Controls Co. Instrument Division.

e Stephen F. Malaker Associates, New-
ark, N. |., is new consulting Arm which
will specialize in field of nuclear energy,
Address: Federal Trust Blde.

* Consolidated Controls Corp. will be-
gm occupancy of new plant Ffacilitics
in Bethel, Conn., in January and com-
plete the move from present Danbury,
Conn., location by following month,

® United ElectroDynamics has opened
néw mtegrated avionic testing labora-
tory called United Testing Laboratories
at 573 Monterev Pass Road, Monterey
Park. Calif. New facilitv occupies 30,-
000 sq. ft., employs staff of 60 engi
neers and techmcans and 15 set up to
conduct tests on electronie, mechanical,
pncumatic or hvdraulic devices,

e Behlman Engineering Co., Burbank,
Calif., maker of power supplies and
custom mstrumentation, has moved to
new larger quarters at 2911 Winona
AvE,

e Capitron Division 15 new name of the
former AMP Ine. Chemical & Dielec-
tric Dhivision. The division, which pro-
cduces L';1|'_uu'itnr.~;, networks, transformers
and power supplics, 15 located at 155
Fark St.. Elizabethtown, Pa,

® Consolidated Electrodyvnamics Corp.,
Pasadena, Calif., has licensed Solartron
Electronic Group Ltd., Surrev, England,
to produce :iIi{l sell CEC’s magnetic
tape recording and reproduction equip-
ment for avionic mstrumentation use,

Already Airborne ...
Heading this Way ...
Seconds to go !

There may be time enough to get
one flight of interceptor missiles off
— 1if installations are alert. But what
chance that even one missile killer
will make contact? Excellent, with
mnfrared guidance.

That's because infrared homes
tenaciously on the target and won't
shake off. Where there’s heat there's
infrared, and the detection head “locks
on”. The faster the invader's speed, the
greater the heal, the stronger the
infrared signal... just about impossible
to jam or misk.

Servo Corporation of America,
pioneer in infrared weapons svstems,
is ready with infrared systems for
America’s defense . . . has them ready
and waiting. That newest missile of
the Air Force, able to snipe the
wingflares off a coasting drone. 1s
trained and tuned with Servo infrared
equipment. Or back when the Navy
made the first strike at Point Mugu to
prove the effectiveness of ground-to-
air missile action, it was a Servo
imfrared seeker head hitting the bull’s
eve then, Loo.

servo Corporation, with its pre-
eminence in infrared and electronics
Weapons systems, continues ready to
strengthen the nation’s defense—hoth
in prime contract production for the
armed services and through subcon-
tracting for other manufacturers,
FREE: The booklet, Infrared Weapons
Svstems, gives a roundnp of
tleclassified data (i f.l'fl"r-ri.l": i urrhmm
cqnipment. Rush your request for

Special IR Repart “Around the Servo
Circuit”™, to:

"SERVO

- CORPORATION
-+ of AMERICA

20-20 Jericho Turnpike, New Hyde Park, L.1., N.Y.
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BUSINESS FLYING

tion of a directional trim control for-
ward of the trim tab and flap control
handle to provide easier handling on

: BEErY: 1 4+ e cross country flights,
ity AL TEEA A nrfhth.md exhaust outlet has been

e

tm_‘mpumi'l.d in all these models, forcing
mases down under the center of the
fusel age to climinate previous visible
staining and discoloration, and 1m-
proved windowsealing and instrument
pancl lighting. Instrument panel is
hl ick Rovalite plastic to reduce glare.
Additional detail changes include relo-
cating the door handle lock to the aft
end of the door handle to prevent in-
advertent forcing of the handle when
door is locked.

Fuel, oil and oil pressure gages have
been grouped together and tachometer
and manifold pressure gages are now
standard size nstruments.

Standard versions of the 182 will be
priced at 514,350 and the 180 cost
513,850 F.AF., Wichita.

New  accessories being  offered  as
gages are now standard size instruments,
factorv-installed  equipment on  all

CESSNA LINEUP, from bottom: Model 172, Maodel 1582, Skylane and Model 310B.

FIBERGLAS WHEEL FAIR!HGS sct l.'lE Ilmr shlc note on Skvlane, oftered to customers as a completely equipped ready-to-use package.
[ )
Cessna Introduces Skylane in Sales Drive 1958 Cessna 180-182 Line
; Bv Frwin ]+ Bulban Skylane 182 180 180 Floatplane 180 Amphibian
¢ PRICE: . ..\ vvoeerennnsns i el Sl i e $16,850 $14,350 $13,850 ’ .
Sales goal of more than 50% of 1958 _ _ ;
business aircraft market was  sct |'.lj.' EMGINE: Centinental (&-cylinder) 230 hp. (1 2,600 rpm 0470-L 0470-L 0470-K 0470-K 0470-
Cessna Aircraft Co. to its distributors
and (|Eltt'r5 at recent um'ciliug at SPEED: Maximum—sea level .. .. . 168 mph. 165 mph. 170 mph. 149 mph. 14% mph.
Wichita, Kans., of its line for the com- Maximum recommended cruise 70% powar
1115 e (@ B,000 F0........... 158 mph. 155 mph. 160 mph. 146 mph. 146 mph.
Star of the 1958 will be a deluxc T— _
version of its 182 named the Skylane, WERE Kangs () fox. Recommended Lcdise ; —
which is planned to provide the pur- :““ AN S E e ol 6348 . :Hh'"i' isl:"" :Ih'“"
chaser with 2 fil“‘n LTL“'PPEEI lj.tf_‘L.lgL I ours i R 4.2 hr. 4.2 hr, 2 hr. 2 hr. .2 hr.
of factory installed equipment. Flvaway i 5"'“" RERERS 1a%.me b, Vot mph; HmE Ll 146 mphe
factory price will be 516,850. Cus- Maximum Range :
tomers will have a choice of Lear or Miles (10,000 M. no reserve) . . ... ... 819 mi. BOS mi. B45 mi. B20 mi, B20 mi.
Narea omnittansoeiver with crvetals Hours . . R L e e 7.1 hr. 7.1 hr. 7.1 hr. 7.4 hr. 7.4 hr.
\ and Jow fl‘l:l:|uL‘IlL"l.' ringe [HH_‘E:t-i{:lll‘.ﬂ True Air ipald ..................... 116 mph. 114 mph. 120 mph. 110 mph. 110 mph.
- and horizon gvros, sensitive altimeter,
. S uu!'_-;i::if:;iir il t'l]flL'F'cliTllI"-'.’ gage il | RATE OF CLIMB (sealevel). . ..........c.c.0v0.. 1,030 fpm. 1,030 fpm. 1,130 fpm. 1.070 fpm. 1,055 fpm.
MODEL 180 features detail improvements of other maodels, including a new interior. ! . bl Y SERVICECEILING , ., ... ...vuvurvgorsrssrssss 19,800 fi. 19,800 ft. 21,500 ft. 17,000 . 16,800 F.
rate of climb and turn and bank mdi-
Satiie. GROS55 WEIGHT ot et e I R A AR e T it 2,650 lb. 2,650 |b. 2,650 |b. 2,820 1b. 2,850 Ib.
MODEL 182 has many of Skylane's features, including new directional trim control, New Skylane, basically a dressed-up EMPTY WEIGHT . oo, 1,560 Ib. 1,560 Ib. 1,555 Ib. 1,822 Ib. 2,034 Ib.
Model 187 Fan: | ; ﬂ'”ﬂ:d by ||-:1l: LUGGAGE COMPARTMENT ﬁ.I.LErw.ﬂ.BLE l:.nAI:I' . 120 Ib. 120 Ib. 120 Ib. 120 Ib. 120 Ib.
g ~, Can oc TCCOET FUEL CAPACITY (Range basad on 55 gol. usable fuel) 65 U.5. gal. &5 U.5. gal. &5 U.5. gal. 65 U.5. gal. 65 U.5. gol.
["iberel t ]IH{. heels and
iberglas pants on all three wheels anc
a Hm.,j:.: uiﬂnr f:xtt:rmrlpmnt x;.hLmL é:!h” S L SEdi i i Ty s
complete el t]"* e LENGTH. .. ... o T e 26 ft. 26 f1, 26 h. 26 f1. 26 fi.
tomers wi 1ave @ choice o it} three HEIGHT. . . ....... R b b Ly e e 8 M. 6in, 8F. 6in. 7 M. 6 in, 12 H. 12 1. 4 in.
of cight different colors.
1 i“ el i;'“““"h s LI '"*“”]"] 0 ‘“15' d IR 0 o vt st . 175 sq. ft. 175 sq. f1. 175 sq. i, 175 sq. 1. 175 sq. ft.
‘;L uxe styic ””tr‘* to the ‘I‘”T“ anc. rer- WING LOADING ...\t ieennns oo 151 1b./5q. B 151 1b./5q. #.  15.0 Ib./sq. f, 161 Ib./sq. B 16.3 lb/sq. B
““t“*]”“; gain t{“ F““;“ . “IF'F’I[”“' POWER EORBING oy v s civssionis ptin e cigaes i ok 11.5 Ib., hp. 11.5 ib. hp. 11.5 Ib., hp. 122 1b. hp.  12.4 Ib. hp.
mately three miles per hour. Factory |
I';llll A series ’ of “mud tests” m, Fit:rFr' *Floats $4,585 odditional, plus approximately $200 installation cost.
mine a design that would minmizc “*Amphibious Noots $9,950 additienal, plus approximately $400 for initial installation.
_ plus app y
hh“"L'lgL |]T:]h]Llil*~. All performance figures are al gross wealight.
Other :h,mgm in the 1958 “Nhighty
Middle Line,” as Cessna tags its ".ul-.'i- " ]

lane, 182 and 180 senes, m-:lufJL addi-
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SKYLANE PANEL features Lear or Narco omni-transceiver as standard, plus other gear.

three models will include the Tactair
-3 |1Hl'l1[1|d“l§.'i1“'ﬁ-[I|]1_‘]LI1L'1.] autopilot,
which weighs under 12 1h. installed
and an 1‘-:“ 1. auxihiary fuel tank, which
can be installed in the baggage con-
partment. The plastic wheel fanngs,
standard for the Skvlane, will be avail-
able on the 182,

Coessna already s LlL‘]HL'rIHF_; 1ts 1Y 5k
Model 172, priced at $8,995, an in
crease of only S20 over the 1957 model,
Major change on the new 172 15 re-
forming of main landing gear spring
steel struts, swoeeping the wheels hack
three mches to im]iinu' ,f_f_rrﬂmr_] han
dling and stability.

Not vet shown i1s another of its
high-wing tricyvele-gear models, the new
"'-]u-[ILl l"'_, uhull 15 planned to fall
between the 172 and 182 in price
range. This airplane 15 expected to
make its debut later this month or in
carly I"'ebroary.

New “middle line” Skvlane, 182 and
| 50 models will be introduced at senes
of automobile-type display showings at
the company’s dealers throughout the
countrv 1 January.

New Zealand Flying
Largely Agric ultu ral

Rapid growth of agncultural flving
in New Zealand is pmutui up by a
recent governiment report which indi-
cates that in the past vear more than
half of all the commercial flving hours
i that country werc accounted for by
acrial farming services.

Currently there are some 70 agri-
cultural aviation operators using more
than 300 airplanes in New Zealand,
compared to about five firms m 1949,
In the vear ended March, 1957, agrni.
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cultural aircraft dropped 425,000 tons
of fertihzer o New Zealand, account-
ing for necarly half the countny’s pro-
duction of this item. In 1949, planes
accounted for 5,000 tons. In the seven
years that agricultural aviation has be-
come established on a commercial basis
in New Zealand, planes have dispensed
nearly 1.6 million tons of fertilizer on
nearly 15 mllion acres. Increased farm
productivity as a result has, in turn,
built demands for subsidiary use of air-
craft in such tasks as sced sowing, rabbit

;m | "f;.,,r - 4

poisoning, spraving and supply  drop-
ng. mcluding LlLEJ'-L]'- of fencing ma
terial,

GCovernment notes that the rabhbit
menace  which [}I-L'nlnl]*-.h Cost the
country millions of dollars in depleted
pastures has been largely  er |thc,.lru[
through use of aircraft.

Subsidv pavments to clubs by the
sovernment have resulted in an inerease
i private fAving in New Zealand; in the
vear 1956-1957, the government paid
out some S73.000 to offset the cost of
training 252 new pilots, Pupils get a
refund Hf half the cost of his traming
fees, to a maximum of about 5120, Club
gets a quarter of the cost of training to

d maximum of about S60,

In addition, the government pavs
the clubs a certaimm amount for cach
hour Hown by 1ts ]]|IL‘JL-1 with an addi-
tional fee for all Hving time in excess
of 200 hr. a vear to encourage high
utihization.

In 1949 there were 22 active clubs in
New Zealand, with a fleet of 108 planes.
moskl Ht1l|:||1t'-. upﬂpmtnt Some 6010
pupils were taking courses. Currently,
there are 32 clubs training 6,180
members. Government poliev has been
to encourage clubs to elimimnate older,
war surplus aircraft and replace them
with newer tvpes; as a result there are
currentlv 105 airplanes in the total
Heet,

There are also now 12 gliding clubs
athhated with the New Zealand Gliding
Asst.. with 400-500 members and 26
ghders with airworthiness certificates.
I EH_TL' JdTC ;!].‘!-11 :I:H'LIT ].':ﬂi-lr:l{']].'l_l.tl,_' I:'_']L]_l']-'_'-...

= -

Clark Sprnyster Gets Certifi:t

John C. Clark, left, president of Clark Aircraft, Inc., Marshall, Tex., receives CAA Type
Certificate for Model 1000 agricultural plane from W. H. Messick, Region 2 TField
Manufacturing Inspector. Airplane is approved for 220-hp. Continental and McCauley
propeller, alternate powerplant installations are being approved. Normal cruise speed is
S0-90 mph. A Fiberglas hopper-tank, with 160-gal. capacity, is mounted ahead of the
pilot. Structure is all-metal stressed skin, except for outer wing panels, which have spruce

spars for easy feld repair and maintenance,

Price 15 nnder ‘.':]ﬂ,ﬂ'[H}.

AVIATION WEEK, Janvary 6, 1958

Pallern check for the first stage drive
gear for the Sikorsky 5-58 Helicopler,
The large gear is concave, cannol be
ground and must be carburfized and
hardened with sufficient freedom from
distortion ta maintain paltern and toler-
ances expecled only of masler gears.

PRECISION is our

® Everything at [.G.W., is geared to precision. You'll
find a"feeling” for precision, not just in inspection and
production and engineering, but also in maintenance
and shipping and on throughout the company. It’s the
basic reason why I.G.W. is #he recognized source for

precision gears,

product!
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Cham pl » OI): the fighter whose record is written

on aviation’s most honored trophies

Again the aviation world salutes the FSU-1 Crusader.
The Collier Trophy, one of America’s hichest tributes,
has been awarded to the Navy and to Chance Vought
for 1957's most significant aviation achievement: devel-
opment of this record-smashing jet fighter,

The Crusaders tirst triumph was the 1,015 mph
national speed record that won the coveted Thompson
Trophy. Next came history’s first cross-continent, ocean-
to-ocean, carrier-to-carrier flicht. Following that flicht,
a Crusader streaked across the nation in “"Operation

86

Bullet.” This 203-minute Hight set an official world’s rec-
ord and marked the first supersonic crossing of the U, S.

The blazing performance that has taken aviation’s top
honors brings unmatched air combat strength to the
U. 5. Navy. The Vought Crusader is now aboard Fleet
carriers . , . strengthening America’s power for peace.

— —_

CAHANCE

iNMC OB BO R ATFE - DALLAS, TFXAgs

WGHT ATRCERAFRFT

MARK 22 light twin acrodynamic prototype is scheduled to start flight tests in March. Company considers it an early 1960 airplane.

Resemblance to single-engine Mark 20s in background is readily apparent. Prototype has 150-hp. engines, but production versions
will probably use 180-hp. Lycoming O360s. Large dorsal fin was not on earlier sketches of Mark 22 (AW Dee. 30, p. 23).

Mooney Shows Latest Executive Planes

MARK 20A is advanced model of Mark 20 with 150-hp. Lycoming 0360, which gives it a speed increase of 15 mph, to 180 mph. com-
pared to previous model. Gross weight of 2,450 1b. is retained, range and other performance is similar to Mark 20, Company plans to pro-
duce both models in 1958,
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Rudder Control Unit
Gets CAA Approval

Civil Aeronautics Admimistration ap-
proved Lear Super Arcon automatic
rudder control equipment without re-
strictions as to*when it is engaged pro-
viding, in cffect, permission to use the
device from engine-on to engine-oft
operation,

Company sought such cerhification
on the basis that its Super Arcon .
stallation 15 a positive lateral stability
device that should be installed so that
pilot cannot madvertently turn it off.
Super Arcon has a spring-loaded button
on the plane’s control wheel which
must be held down to deactivate the
svstem and which, when released, anto-
matically reactivates it. Porees can also
be overridden by moving the wheel.

Lear points out that continuous en-
gagement of the Super Arcon has par-
ticular value should a multi-engine air-
craft suffer an engine failure on takeoft.
During demonstration to CAA, Lear
simulated an cngine falure i a Piper
Apache light twin immediately atter
takcoff by cutting one engine back to
idle; the rudder ﬂ:.'nntruﬁ prevented
abrupt vaw, and with the engine wind-
milling and rudder untrimmed, allowed
only E%ight turning toward the “dead”
engine. With the engine feathered, and
rudder still untrimmed, vaw was en-
tircly chminated, Lear reports.,

Super Arcon has an all-transistorized
amplificr, which incorporates a short-
term memory that will correct for vaw
deviations. If, during the memory
pertod, there are more deviations to one
side than the other, an extra computed
signal 15 sent to the servo to compen-
sate for the accumulated displacement,
Unit also has provisions for tie-in to a
directional gyvro to provide for long.
term heading hold assist.

* e --.. '

Bristol Begin Heli.:.npter:Gr und Rig Tests
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FFirst turbine-powered helicopter ground rig built by Bristol Aircraft undergoes preliminary
running tests at Bristol's helicopter center at Weston-super-Mare, Twin engine tandem
rotor configuration, powered by two Napier Gazelle free turbine engines, is first of two that
have been constructed to develop and test the engines, transmissions and rotor head
systems that will be used in production models of the Bristol Type 192 helicopter. Each

Napier Gazelle develops 1,650 shp.

PRIVATE LINES

Lightweight ground-based weather
radar tracking system, utilizing most of
the components of RDR-1 aiwrborne
radar, has been developed for amrports,
government agencies and Jocal weather
stations by Bendix Aviation Corp. Ree
packaging airborne system to new st
provides conversion of 60-evcle power
to 400-cyele, a new plastic radome that
houses antenna, power and  transmit-
ting-receiving  equipment, A 12an,
radar indicator console replaces the 5-n.
airhorne unit. Svstem, weighing under

Travel Air Spans Three Decades

Private flying progress in the past three decades is pointed up by this unusual formation

photo of a Travel Air 2000 three-place bipline of the late 19205 and new Beech fonr-place
Travel Air, which is reaching the market this vear. Biplane is one of a number of oldtime
aircraft restored as a hobby by Lou Anderson, spray/dust operator of Mansheld, NMo. 1t is
powered by a 1919 OX engine that he found in its original crate stored in Chicago. Plane
was licensed by CAA in October. Anderson averaged 65 mph. on his flight to Wichita,
Kans., to attend recent Beech distributors and dealers convention; new light twin Travel

Air craises at 200 mph,
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200 1b, complete, will be available in
C-band and X-band.

License to produce Italian-designed
Macchi ML.B.30S three-place lightplane
has been granted German Bianco, 5.A..
Buenos Aires, which cxpects to begin
output in about six months, with Mac-
chi supplving components for hrst 100.

Federal autopilot has been approved
fur Piper Apache and first installation
has been made m light twin business
plane owned by Sweet and Crawtord,
msurance firm,

Contract to inspect and overhaul all
Bell H-13 helicopters in 13 eastern
states has been granted Doman Heh
copters, Danbury, Conn. Contract, coyv-
ering aircraft of Ist and Ind Armics,
will run one vear,

Cost of Tactair pncumatically oper-
ated autopilot in 1955 Beech |55 -
stalled at the factorv 1s 52,850, not
51,300 as reported inadvertently 1o
Aviarion Weex Dec. 9, 1957, p. 115,

Twin-jet executive transport proto-
tvpe is being built by Avions Marcel
Dassault. French firm's first commer-
cial aircraft since World War I1 will be
a ninc-passenger sweptwing tvpe with
cruise speed of approximately 700 mph.
and range of some 1.700 mi. Engines
will be Dassault-built Armstrong Sid-
delev Viper jets of about 3,000 1b.
thrust cach, podded under the wings.
Miest flight of Dassault Mediterranee 15
expected by end of 1958,
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Report Urges Unified USAF Management

By Robert 1. Stanheld

Need for USAL to streamline and
modernize its managenal control func-
tions as they relate to development and
procurement of weapon systems and
manpower was stressed in the fifth re-
port of the Advisory Board of the Air
I'raining Command.

Studv, over a vear and a half i the
making, pointed up the growing em-
phasis on missile development and the
present lack of policies and programs
which would guarantee an adequate
“force in being” in event of war.

Report underscored the need to hold
highly trained personnel who leave
service just when their traming is about
to pay off. It also noted “the cavalier
manner” with which recommendations
of the Cordiner Committee (AW Aug.
26, p. 25) have been handled by Con-
eress, Burean of the Budget and civilian
management of Defense Department.

Twenty-member  civilian  board,
headed by Dr. Samuel N. Stevens, presi-
dent. of a Chicago firm specializing as
consultants in personnel administration,
presented the report to the commander
of Air Training Command at Scott
AI'B, 1lIl. Board attempted to answer
these two guestions:

Basic Aims

® How may the Air Force retain a large
number of airmen and officers of high
competence and mtegnty?

¢ What are the factors which preclude
the achievement of a greater stabality
in the programming and funding of the
basic mission of the Air Traiming Com-
mand?

Its recommendations, the Board feels,
would increase efficiency of Air Force
management and would accelerate ad-
justinents necessary to the “coming of
age of mssiles.” Recommendations in-
clude:
® Program and budget. Istablishment
at Headquarters, USAF, of a program
mtegration group anned at providing
the means by which balanced programs,
mcluding compatible funding provisions
for personnel, operations and construc-
tion, would be provided all A Torce
commands.
® Personnel structure.  Imbimtion  at
Headquarters, USAI, of high-level
studv to review present personnel ad-
ninistration  feld and  propose  reor-
ganization providing for a Personnel
Management Agency with junisdiction
ever personnel functions presently allo-
cated to five separate USAF agencies.
e Pav. Proficiency pav for servicemen
in occupational categories that are in
rritical demand by USAF and industry
abike. Board feels that though not
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entirely  satisfactory, recommendations
of Cordiner Committee are a step in
the right direction.

e Housing. Establishment by USAT of
clear-cut standards of minimum ac-
ceptable housing and living conditions
before personnel would be assigned to
a particular base.

Leadership and Procurement

Study also called for revision of Re-
serve Officers ‘I'raining Program. It ad-
vised that all newly commissoned
graduates be placed m an ofhcers
traiming school for mimmum of six
months, Qualified applicants would
continue on active dutv: others would
revert to reserve status for the period
necessary to  complete their military
obligation.

Turning to ofhcer procurement, re-
port suggested that a limited number
of universities be asked to provide
courses leading to degrees . Malitary
Saence,

Graduates would be offered perma-
nent commissions,

On the question of airman procure-
ment and  separation, report recom-
mended imtiation of more selective re-
cruiting procedures, plus the possibility
of putting selected airmen on “per-
manent” appointment, It was also sug-
gested that airmen be Il_'q:f|uin:d to seck
separation at the end ot thear enlist-
ments rather than be required to re-
enlist.

Stating that with the increased com-
plexity of the weapon system, one un-
tratned man can impair a vital mission,
Board recommended that umt rotation
be adopted throughout foreign assign-
ments. This, it feels, would further
“team concept” and morale, and re-

move uncertainty about new men in
hev assignments, = =

Report also noted lack of Air Iorce
effort in personnel classification. It
stated that the weapon systems con-
cept mandates a greater association be-
tween the weapon system and the in-
dividual in all procedural achons.

Board called for the planning and
installation by Headquarters, USAF,
of a completely integrated high-speed
clectronic data automation  system
through which USALF could best utilize
its available manpower.

Board fecls that as more assistance
is required from contractors in traming
and equipment weapon svstem  mam-
tenance, 1t also seems logical to con-
sider the classification of such skills
and their availability as supplemental
“emergency personnel.”

Today’s System

Personnel system as it now stands
requires collection, formulation and dis-
semination of personnel data from hve
separate Air Force agenaies:

o Air Research & Development Com-
mand—personnel requirements on new
WEAPONS.,

® Dircctorate of Personnel Planning,
Headquarters, UBSAF — classihcation
structuring,.

e Air IT'raining Command — training
standards and plans.

s Continental Air Command — pro-
hoiency tests.

® Directorate of Manpower & Organ-
ization, Headquarters, USAF—man-

power guides.

Before submitting its recommenda-
tions, Advisory Board visited USALF lo-
cations in the U.S., Europe, North
Africa, Alaska and the Far East.

Fiat Jet Helicopter Model

At gross weight of about 3,080 1b., Fiat 7002 would have 83 mph. cruise speed, 186 mi.
range, 138 gal. fuel capacity. Rotor diameter is 39 ft., fuselage length 20 ft. Aircraft
would be powered by a 330 hp, gas generator that ejects compressed air at rotor blade tips.

&7



EQUIPMENT

__—-CAMERA CONTROL PANEL
- _J"‘_7</ INDICATOR AND CONTROL PANEL

—-—ET#F.".#':"".
le.fﬁ‘d " INTERCHANGEABLE DRAWER
Lio=s —DATA RECORDING CONTROL PANEL

FIRST DETAILS of photo-reconnaissance pods for Convair's supersonic RB-58 Hustler show two alternate installations. High-low camera
sroup, No. 1, includes gronp of three 9x18 in. telephoto lens cameras (in middle of pod). Low camera group, No. 2, excludes

these, uses five high speed, fast eycling 70 mm. cameras. Fairchild builds all cameras.

THREE new cameras designed by Fairchild Camera for RB-58 photo pod include (left to
right): KA-25, 9x9 in. peneral purpose charting unit; KA-27 9 x 15 reconnaissance camera:
KA-26 fast cvcling reconnaissance camera, Size and weight of all units have been reduced
as much as 50% over earlier comparable models.

20

RB-58 Photo System Uses TV Viewer

By George L. Chnstian

New York—First photographic recon-
naissance system to be designed and
built under the weapon svstem concept
has been developed for Convair's super-
sonic RB-58 Hustler by Fairchild Cam-
era and Instrument Corp. as major
subcontractor.

Company is responsible for the com-
plete airborne photo-reconnaissance and
data recording system plus ground proc-
essing and support equipment.

Fairchild Camera told Aviariow
Week that it has just received a letter
contract from Convair covering pre-
production planning, tooling and hm-
ited procurement and fabrication of
certain long lead items for the RB-58
photo-reconnaissance system. This waill
allow Fairchild to move mto the pro-
duction phase of the contract. Number
of photo pods to be manufactured was
not disclosed,

Svstem is housed in the forward end
of the large-size detachable pod carned
bv the Hustler, which can be inter-
changed for bombing or electronic
countermeasures missions.

New features incorporated into the
svstem include:
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LEFT OBLIQUE
(9X9) CAMERA

FIXED FORWARD
| OBLIQUE MOUNT

TV CAMERA

SYSTEM

PRIME VERTICAL (9X9)CAMERA

RIGHT OBLIQUE
(9X9) CAMERA

- <
TV OPTICAL ~ roRWARD OBLIQUE
CAMERA

FIXED MOUNT

MULTI (9X18) CAMERAS 4

o

“PRIME VERTICAL
STABILIZED MOUNT

MULT! CAMERA
STABILIZED MOUNT

EXPLODED views show details of highJow altitade camera pod installation (above) and low altitude camera group (below).

2

TV CAMERA
TV OPTICAL f
| SYSTEM ¢

PRIME VERTICAL
(9X9) CAMERA —

)._;ﬁ FIXED FAN MOUNT

FORWARD OBLIQUE
{zl,rqxzt;,rmmsﬂﬂ

e All cameras used in the svstem are
new lightweight designs, built to op-
crate at supersonic speeds at both ex-
tremely high and low altitudes.
e Closed circuit television 1s used in the
svstem to provide the photo-navigator
with unobstructed view of the terrain
ahead of and bencath the plane m sufh-
cient detail to allow him to identify
landmarks and targets.

Operator can adjust television cam-
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cra’s line of sight in azimuth 45 deg. to
cither side of center and in elevahon
from zcro deg. horizontal to 90 deg.
vertical.

TV camera 13 equipped with two
lenses, a standard uwmt with a 40 deg.
field and a telephoto lens with a 10
deg. held.

Television  system  includes  gyro-
stabihzed optics so that the horizon re-
mains horizontal to the viewer regard-

PRIME VERTICAL
STABILIZED MOUNT

less of the plane’s attitude (within cer-
tain limits). Purpose is to avoid the
confusion of a tilted 1:rn::¢::nlufiuﬂ.

New Cameras

Three new cameras were designed by
IFairchild for the system. There are:
e KA-27, 9x18 in. reconnaissance cam-
cra with telephoto lens. Camera -
cludes Rapidvne shutter with continu-
ously vanable exposure times to 1,/550th

1



ENGINEERS AND SCIENTISTS
NEEDED FOR
ADVANCED MISSILE PROJECTS

The continuing expansion program at Lockheed Missile Systems’ California
facilities creates many new positions for those who qualify. The challenge

— exciting work on the air weapons of tomorrow. The rewards — good salary and
the opportunity to advance with a growing company. Openings for qualified
personnel are in the areas of:

COMPUTERS

SYSTEMS ENGINEERING
RADAR

TELEMETERING
ELECTROMECHANICAL DESIGN
COMMUNICATIONS

TEST EQUIPMENT DESIGN

INSTRUMENTATION
STRUCTURES ENGINEERING

NUCLEAR PHYSICS

MECHANICAL ENGINEERING

ANTENNA DESIGN

AERONAUTICAL ENGINEERING
OPERATIONS RESEARCH

STRESS ENGINEERING

You are invited to address your inquiry
to the Research and Development Staff, Palo Alto 17, California.

Yokhed | MISSILE SYSTEMS

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION

SUNNYVALE » PALO ALTO «» VAN NUYS, CALIFORNIA

of a second, x.Lr!.n—-::r.mtrL:-lchf aperture
scttings from £. 8-f. 27 and a lightweight
magazine with hl}ﬂmh of 500 ft. of
standard 94 in. wide acrial ilm. Camera
and magazine weigh 75 1b. without film.
o KA-25, 9x9 in. general purpose chart-
ing camera. Umt inclades Rapidyne
shutter  with  speeds variable from
1/50th-1/700th sec., aperture settings
from £, 6.3-f, 11 and a 500 ft. magazine
for 94 1n., wide flm. Camera and
magazine weigh 51 1b.
e KA-26, Ehli in. fast cveling recon-
naissance camera, Unit includes simpli-
fied, high speed focal plane shutter with
continunously variable speeds ranging
from 1/1.000th-1/4.000th of a second
and a fast 3 in. £. 1.5 lens,

Magazine accommodates 250 ft. of
70 mm, Alm,

Save Weight and Space

Special attention to detail and work-
mg under a weapon system concept en-
abled Fairchild engineers to  reduce
weight and space of the photo-recon-
naissance  syvstem  considerably  over
comparable, Lu'-.hng Lqmpnlult Com-
pany cites these examples:
® Overall system weight of 9981 1b.
37% less than 1,584 Ib. of a4 comp: lnhit
present day system. Weight of a typical
Ox9 in. camera was cut by over half,
zoing from 128 Ib. to 50.7 1b.
¢ Cubic content of the system was
shrunk from 114 to 65 cu./ft.

Fairchild said that, to reduece as much
as possible malfunctions resulting from
clectrical connector failure, it cut num-
ber of connectors in the svstem from 92
to 23 and number of connector pins
from 1,306 to 642.

Cameras can be assembled in the pod
m  two conhgurations, according to
[Fairchild, “*hi-lo or low altitude, n:lﬂpmld-
ing on the mission and flight plan.”
¢ Hi-lo altitude system pod includes
three KA-27 9x18 cameras contamed in
a single stabilized mount; three KA-25
Ix9 cameras attached to a hxed oblhigue
mount plus a third KA-25 1 a verheal,
stabilized mount.

Also included is a single KA-26 24x21
camera mounted m a fAxed forward
oblique paosition,
¢ Low altitude system uses but a single
KA-25 camera and has fve KA-26
23x24 cameras mounted fan-wise in a
hxed mount plus the single KA-25 in
the fixed forward oblique position. No
KA-27s are used.

Automatic svstems to operate and
control the FFairchild photo reconnais-
sance systems for the RB-58 include:
 Camera control system which func-
tions either automatically or manually
from the remote control of the aircraft,
Control  svstem  denives  mformation
from the B-58's nav igation svstem to
control camera drives so that all camera
exposures are made to provide 35%
overlap on each photograph for stereo
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viewing. Svstem also svnchronizes ex-
posures of all cameras in each given

group.
e Automatic exposure control selects

shutter speed and diaphragm opening
for cach camera in the system, selecting
the best combination for the tvpe of
film being used under existing condi-
tions of light and aircraft speed.

e Ilmage motion compensation which
climimates blurring the flm due to
plane’s high speed by synchronizing
movement of the ilm platen to forw ard
motion of the aircraft.

e Central data recording system, con-
taining a central time standard which
provides a coded time base through
which all other data is correlated. Svs-
tem can record all physical data re-
quired for future photographic interpre-
tation such as velocity, altitude, Earth
coordinates, weather and other required
physical conditions.

Subsystem

Subsystem of the Recording Svstem
is a time index recording unit which
automatically prints on photographs all
pertinent data needed by readout de-
vices used with the ground processing
equipment tailored to the airborne svs-
tem photo-reconnaissance svstem. This
allows rapid processing and eliminates
possibility of human error in hand
tithng.

Provisions are also made for a time
index on the film in each camera to n-
dicate time of each exposure to the
nearest second throughout the recon-
Milssance mission.

Ground processing equipment  de-

veloped by Fairchild to handle film
cxposed by the airborne svstem includes:
e Special equipment capable of auto-

matically reading at high speed the re-
corded time base information for rapid

correlation of individual photographs

with associated physical data. Through
use of related titling equipment, the hlm

negative can be automatically titled so
that intelligence operatives  receive
photos with all necessary correlation
data prninted on 1t with mimmum delay,
® Automatic, high speed hlm and paper
processors and printers for all sizes of
hlm used with the system.

e Special 35 mm. radar flm viewer-
printer which allows an interpreter to
look at an enlarged projection of
selected frames, write the necessary an-
notations, then make both an enlarged
print and a strip of edited, annotated
radar film. This speeds processing of
necessary brichng matenal and naviga-
tional data for the entire route to—and
possibly from—target.

Fairchild Subcontractors

Fairchild subcontracted 41% of the
program while retaiming techmical and
managerial responsibility for design, de-
velopment and coordination of all as-
pects of the photo recon system.

Fairchild subcontractors on the B-58
program are:
® Norden Laboratories, White Plains,
N. Y.; television viewhnder equipment.
* Acroflex Laboratories, Long Island
City, N. Y.; camera mounts,

e Flastman I{ndaL Company, Rochester,
N. Y.; photographic processing equip-
ment,

Liquid Heat Sink Handled as Solid

Development of a new evaporative
cooling technique which allows a liquid
coolant to retain its characteristics as a
heat sink, vet be formed and handled
as a solid, was announced recently by
South Wind Division, Stewart-\Warmer
Corp

Kev to the new concept, called
“Liquid-Lock,” 15 flling the heat sink
with an inorganic wick material which
retains 9096 of 1ts own volume of water,
Wick, which is unaffected by fungi and
has a temperature range of —G65F to
290F, can be used with water, freon,
ammonia, glveol and other coolants and
allow 100% use of the latent heat of
vaporization.

Advantages of the svstem are that it
1s smaller, lighter, ~.i:11plt_r and cheaper
than c‘{:-mp:,hhu. heat sinks, ;IECﬂ[E]!I]g
to South Wind.

Liquid-Lock permits boiling or evapo-
ration to occur without the use of
baffles or valves to prevent spillage, re-
gardless of attitude, vet allows vapors to
vent without loss of fluid, Heat trans-
fer surfaces are kept wet and efhcient

LIQUID-LOCK unit at left is omne-third
smaller than conventional heat exchanger.

WICKk MATEWIAL
FATURATED WiTH

WATEN,
Fikg
CROSS5 SECTION
Wik EATE& AL
sATURATED with
wATER. EXRALST

ABMERGED HEAT E.I:IEHIIHEEE I:EIHE

WICKING retains 90% ot its own volume
in water, resists high temperature eftects,
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¥ FFT—Fast Fuel Transier
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TSACNCHWITHFFT

Jet pilots appreciate the Probe and Drogue aerial
refueling equipment, designed and manufactured
by Flight Refueling, Inc., which helps them to
do a better job. Relieved of the strain of over-load
takeoffs, and fuel-short approaches, the pilots are
able to give undivided attention to the successful
completion of the missions assigned.

Missile and rocket engineers, too, look to FRI
for the advanced equipment needed for fast,
ethcient ground handling of their new weapons.

Pressure-tight quick disconnects for fast fuel
transter of all liquids and gases currently used, or
now bemg ivestigated. as well as high and low-

pressure line fittings, and devices for nuclear appli-
cations are available from America’s foremost
designers of FFT equipment—Flight Refueling,
Inc.

If you have a particularly difficult liquid or gas
transfer problem, Flight Refueling’s engineers will
be pleased to discuss it with you and suggest prac-
tical methods for solving it.

Would vou like information on FFT devices,
and how they may be applied to solve your sys-
tem problems? Write to: Director of Customer
Relations, Flight Refueling, Inc., Friendship Inter-
national Airport, Baltimore 3, Maryland.

@ Flight Refueling, Inc.

REPRESENTATIVES: 1y, /0n: Fred |. Kendell, Box 622, Far Hills Sta., Dayton 9, 0,

FRIENDSHIP INTERMATIOMNAL AIRPORT Boltimore J, Morylond

West Coast: William E, Davis, Box 642, Inglewood, Calif,
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BOILING or cvaporation can take place with-
ont spillage, regardless of attitude,

wuhmug{_'r.]_ Ht}ililjg 15 attamed without
the problems of handling a free hquud.

Typical Comparison

South Wind cites this example as a
I:'l.]:ulf,.ll COMPETISON between one of 1ts
Liquid-Lock heat  exchangers and a
conventional water boiler heat ex:
changer. Both tyvpes of umts are n
production.

Requirement of  both  heat  ex-
changers 15 to cool 8.2 1b. of air per
minute from 2901 to 1151° at 60,000
tt. duning a 15-mumn. ptnml of extremely
high speed. Water, using the sub-
1Hrrgcd boiling principle, is the coolant.

The Liqud-Lock unit, compared to
the conventional heat exchanger, 15 one
third smaller in size, 10% lighter and
is lower in cost, according to South
Wind. Specifically, volume of the Lig-
nid-Lock unit is 300 cu./in. compared
to 450 cu./in. of Hu,LunarntnnLﬁ it
and 1ts weight 1s 5.25 1b. 5.875 lb.

Addi hﬂnll:ﬂhluluy nfliquullumk
is that, being a solid, the heat transfer
surfaces are kept wet and therefore
cooling takes 1}1:11::: at all times regard-
less of acceleration, fight attitude or
mancuvering of the aircratt.  Loose
coolant sloshes away from heat transter
surfaces dunng vielent maneuvers, so
that no cooling 15 provided at these
times, Liquid coolant also presents the
problem of spillage due to inverted
flight or vibrahion, savs South Wind.

Actual Applications

Actual Liguid-Lock applications, re-
ported to be successful, include: cockpit
cooling for fighter plancs, component
cooling for a jet airhner, cooling hy-
draulic and lubricating svstems and
cooling clectronic gear, singlv and 1
modules,

In addition to use m open water-
boiling systems, potential Liquid-Lock
uipphuhﬂm listed by South Wind en-
sineers include: freon svstem evapora-
tors, condensing hquids, free water re-
moval from gases, holding liquid rocket
fuels, airframe panel cooling and com-
mercial or household air conditioners.

South Wind savs that further devel-
opment work is underwav on both an
open tvpe svstem, w here Vi por 15 vented
to atmosphere, and a closed tyvpe system
which normally is used in a freon cvele
cooling system.
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OFF THE LINE

New cryogenics test facility which
will be used to check hqum]tma (such
as liquid oxvgen) accessories used 1n
rocket and missile svstems is  being
crected by Sundstrand-Denver.  Com-
pany plans to expand the plant for
further development of hvdromechan-
ical components used on missiles. la-
cilitv is a division of Sundstrand Ma-

chine Tool Co., Rockford, Ill.

Bell Helicopter Corp., I't. Worth,
and G. F. Miles Ltd, of Great Britamn
have reached an agreement on the ex-
change of information on servo/elec
tronic developments and visual presen-
tation svstems for helicopter simulators.

Seal for tapered roller beanngs devel-
oped by the Timken Roller Bearing Co,
is called “Duo-face.” 1t combines fea-
tures of an outside diameter seal and a
tace tvpe seal. Omne lip hts in the bear-
ing housing bore to provide an outside
diameter seal. Other lip hts against the

flat, hardened and ground face of the
bearing cup hnfutL face tvpe sealing.
Scal 18 made ﬂ'f synthetic materi: al
and its usc docs ]lt?t require anvy u]JLLJJI
tools. Duo-face seals are available in
these sizes: 750 ., 8437 m., |1 in.,
1.250 in., 1.375 ., 1.5 n.,, 2.6875 1n,

Large plant for producing Teflon
tape and tape-wrapped wires and cables
has been acquired n Winooski, Vi,
by American Super-Temperature
Wires, Inc. Full production has begun.
Scction of the new plant will be used
for research and development on im-
proved methods for producing “T'eflon
msulated  and  unusual  specihication
wires and cable,

Speciallv-designed plate and fn type
aluminum heat exchangers will be fur-
nished by the Trane Co. of Hamilton
Standard Dmvision of Unmited Aircraft
Corp. to be used in air conditioning
equipment being built by Hamilton

Standard for 48 Convair 880 jet trans-

ports now on order. Each 880 will be

equipped with two identical 10-ton ca-
|muh AT Luudlhmlm“ svstems, one to
condition the main L4I]1I11 the other
to handle flight station cooling.

KITTY HAWK II

Since the mid-forties, tep
scientists in the United
States have been working
on the missiles problem.
Would it surprise you to
know that, in many divi-
sions of missilry, we have
out-distanced the Soviet?

At the moment this superi-
ority may not seem impor-
tant because of our "wrong
alley" approach. Until
Sputnik, we had been
thinking of missiles as
part of ordnance: ground
10 air or air to air
dafense weapons against
invading airgraft.

Not so suddenly, the
Soviet stole the march and
invested missiles with an
aura of finality, of ulti-
mate scientific achieve-
ment.

We suggest that today's
Thors, Vanguards, Jupi-
ters, Titans and Atlases
are, to the missiles age,
what Kitly Hawk was to
aircraft. New materials,
new propellants, new IDEAS
may shortly make 1958
models of missiles look
like the Wright Brothers'
plane.

0f this much we are sure.
Aircraft and missile en-
gines require formed and
welded rings. If through
some traumaturgy of modern
science we should come up
with revolutionary new
designs, materials and
methods, King will be in
position -- because of its
fortunate size and ability
and experience -- to
handle research commis-
sions, pilot orders, to
turn out small but im-
portant guantities. And
when production runs come

. . King can handle
them, too.

&

FIFTH WHEEL CO.

BOX 73539 « WILKES-BARRE, PA.

Phone GRanite 4-6371
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SAFETY

CAB Accident Investigation Report:

Collision Emphasizes Visual Limitations

At approxamately 11187 Jan, 31, 1957,
a Douglas-owned-and-operated DC-7TB, N
521011, and a USAF owned-and-Northrop-
operated F-89], 52-1870A, collided at 25,000
ft.* over the San Gabriel Mountains about
three miles northwest of Sunland, Calif.
The DC-7 crashed on the playground of
the Pacoima Junior High School, Pacoima,
Calif., killing three students and injuring
70 others. The four crew members, sole
occupants of the aircraft, were killed. The
F-89 crashed in the Verdugo Mountains
southeast of the collision position, killing
the pilot.

The radar operator of the F-59, though
severely humf:\:ll.] parachuted to safety. Both
aircraft were destroyed.

HISTORY OF THE FLIGHT

e DC-7B, On Jan. 31, at 1015, N
521011 took oft from runway 3 of the
Santa Monica, Calif,, airport, The aircraft
was a new DC-7B bemg fown for the
hrst time for the purpose of functionally
checking the areraft and 1ts components
flight following production. The Hight crew
members were Douglas  Marcraft  employes
consisting of Pilot William G. Carr, Copilot
Archie R, Twitchell, Flight Engineer Waldo
B. Adams and Radio Operator Roy Naka-
£AWA.

The aircraft had been subject to many
regular inspections during its manuofacture
and numerons mspections which were re-
Huirr.'d after production preceding the first
ight. Accordingly, 1t was presumed the
DC-7B was m airworthy condition,

Preparations for the flight by its crew
were routine. Departure was on a local VFR
flight plan filed with the opcrations ofhce
of the company. The plan showed six
hours of hu:lll aboard and that the Hight
duration was estimated as 2 hr, 15 mm,
It alsv showed the pross takeoft weight of
N S210H was 85,000 Ib., well under the
maximum allowable. The load was properly
distributed with respect to center of gravity
limitations.

According to routine procedure the Hight
switched to the ﬂml.glia.ﬁ Co. radio fre-
quency  after takeoff and made penodic
progress reports, At 1030 the crew reported
over the Catallna intersection, 9,000 ft.,
routine, and thereafter, at 1106, over On-
tario, 25,000 ft., routine.

At 1050 that moming, the Northrop-
operated F-89], 52-1870A, took off from
runway 25 of the Palmdale, Calif., airport,
accompanied by another F-89], 33-2316A,
The flight of 52-1870A was one of a series
of functional flight checks following the
completion of IRAN (inspection and repair
as necessary), an overhaul project performed
under contract by Northrop Awrcraft for
USAF.

The specific flight was in accordance with

ANl times herein are Pacific standard and
ba=ed on the Z4-hr. clock.
*Altitudes herein are mean “ea level (msl).
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provisions of the contract and its purpose
was to check the radar fire control systems
of both alloweather interceptors, The two-
member fhight crew of 52-1870A consisted
of Pilot Hcﬁand E. Owen and Radar Oper-
ator LCurtiss A, Adams, both cmploves of
Morthrop.

Preparations  for  the operation  were
rontine and departure was in accordance
with a local VFR flight plan filed with the
flight department of the company. The plan
dicated the estimated duration of the
operation as one hour with sufhcient fuel
a]l;‘;ard for approsimately 1 hr. 45 min., con-
sidering afterburner time, altitude and power
scttings for the mission.

The F-89 took off individually, using
afterburners, with a separation interval of
20 sec. In a wide starboard orbit the pilots
utilized radar m a “spake climb”™ to 25,000
ft. At that altitude, a predetermined
seissoring fight pattern was utilized which
positioned the F-89s, without ground radar
control, for simulated all-weather inter-
ceptor attacks on cach other, during which
the operation of arrborne radar eqmpment
could be checked. Radio transmussions, on
company frequency, were recorded by
ground facilitics, These were routine com-
mands between the pilots as they executed
the radar check pattern and intercepts.

At 1118 activity in the Douglas radio
room was interrupted by an emergency trans-
mission from N SZ10H. The voices were
recognized by radio  personnel  familiar
with the crew members. Pilot Carr first
transmitted,  “Uncontrollable,””  Copilot
Twitchell then said, “We're a midair colli-
sion—midair  collision, 10 How (aircraft
identihcation vsing phonetic How for H)
we  are  going  in—uncontrollable—uncon-
trollable—we are . . . we've had it boy—
poor jet too—told von we should take
chutes—say goodbve to evervbody.”

Radio Operator Nakazawa's voice was
recognized and he concluded the tragic
message with, “We are spinuin% in the
vallev.” This final transmission from the
flight is presented because it contained im-
portant information relative to the accident
mvestigation, It not only establishes the
midair collision but also mdicates  the
DC-7 was rendered  nncontrollable, It
further indicates that Mr. Twitchell at
least recopnized the aircraft with which
they collided as a jet. Further, the DC-7
spun during its descent to the ground,

Weather conditions in the area at the
time of the accident were reported by the
Weather Burean as clear, visihihity 30 mu.
Winds aloft at 25,000 were approximately
0 kt. from 320 deg.

INVESTIGATION

A committee, headed by Board investi-
gators, was designated to obtain all perti-
nent information avatlable from evewitnesses
to the collision. Among others, the most
important objectives of the group were to

obtain the place and altitude of the collision,
the headings and movements of the air-
craft prior to collision, the portions of the
aircratt involved in the inﬂigliit impact, and
the manner in which the aireraft descended
to the ground.

Pursuant to  these objectives it was
learned that more than 140 persons had
seen some phase of the accident, most, how-
ever, only that portion which followed the
impact. About 115 of the known wit-
nesses were personally interviewed and 106
formal statements were obtamed from the
total.

Witnesses Selected

From the mterviews and statements, sev-
eral representative witnesses were selected
to testify concerning their observations at
the Board's public hearing. The selections
were made considering the aeronauntbical ex-
perience and  background of the persons,
the positions from which their observations
were made, and how much of the accident
they saw. Only a few saw the important
phase prior to impact. All stated that clear
weather conditions  prevailed.

Of the witnesses wﬂu saw the aircraft be-
fore in-flight impact, a few were onented or,
by the mature of therr work, were fully
cognizant of directions. The preponderance
of these witnesses stated that the DC.7
was on a heading of nearly due west and
the F-859 was on a heading of nearly duc
east a few seconds before impact. They
stated that the DC-7 seemed to be flying
in a straight and level attitude.

The F-89 was also described by most as
flving straight and level; however, a few
thought it was turming left. None descnbed
any movements indicating either aircraft
made evasive mancuvers to avoid the colli-
sion. They stated, however, that because of
the altitudes vanously estimated above
20,000 Ft., it would have been difficult, if
not impossible, to see any such movements.
Neither aircraft was making a contrail which
would have marked its flight path,

Smoke, Noise Noted

Nearly all witnesses stated a smoke cloud
appeared in evidence of the in-flight impact
and this was followed by a sound, re-
sembling a clap of thunder. These were the
factors directing the attention of most
witnesses to the accident.

Evewitnesses said that the DC-7 con-
tinued on a westerly heading for a short
interval, then rolled to its left, As this
occurrcd a plan view was afforded and
several people noted that a portion of the
left wing was sheared off. They also saw a
shower of metal pieces near the smoke cloud
reflecting the sun. The roll continued and
the DC-7 entered an increasingly stecp
descent.

Several witnesses thought that the plane
turned about its longitudinal axis during
the descent and said that metal pieces con-
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tinned to break off in the area of the wmg
fracture. Numerous persons stated there
was no fire but that white-gray smoke trailed
from the wing fracture. Witnesses close to
the crash site noted a general breakup of
the aircraft before it struck the ground.

Witnesses stated that the F-89 cmerged
from the smoke clond on an easterlv head-
mg. It burst into flames which enveloped
the aircraft from its midsection rearward.
While most witnesses said the aircraft did
ot spin, a few thought that it did. Most
stated that the visible portion of the F-39
scemed intact, in that the wings and tip-
tank-rocket pods were in place. The fall
of the F-89 was described as a consistently
steep trajectory,

Although the preponderance of witnesses
who saw the F.59 before collision said it
was headed easterly, many who saw 1t fall
stated the trajectory was southeast. It was
estimated that Mr, C, A, Adams, the radar
operator, ejected from the aircraft about
half-way down the descending arc of the
jet,

The pilot of the F-89 that accompanied
32-1870A stated that the radar check flight
liad been entirely routine until the accident
occurred. He stated that he and Mr. Owen
had completed several simulated inter-
cepts and that just before the accident each
aircraft was being positioned for another,
He stated that Mr. Owen's aircraft was to
attack and his was to bhe the target.

Attack Simulated

At this time, according to the pattern,
the interceptors were 15-20 mi. apart with
Owen's aircraft on a heading of 135 deg.
and lus own on a heading of 45 deg. He
explained that according to the procedure
Mr, Owen would next issue a radio com-
mand at which time both pilots would
execute standard bank 90-deg. turns: In the
ase of Mr, Owen a left turn to a heading
of 45 deg., and in his own case a right turn
to a heading of 135 deg.

In this manner, at the completion of the
turns, the aircraft would be positioned so
that Mr, Owen conld proceed 90 deg. to the
flight path of the target aircraft, commonly
alled the “‘attack vector.” As the fights
converged the radar operator of Mr. Owen's
aircraft wonld locate the target plane on
his radar scope and direct his pilot toward
the target in a manner which would enable
the pilot to simulate a Aning pass.

TLL- procedure requited both aircraft to
maintain 380 kt. true airspeed. He stated
that the purpose of this type interceptor
wias to seek out an enemy aircraft by usc
of radar and destroy it in a weather situa.
tion which precluded positiomng by visual
reference. ’Il;m witness explained that no
feature of the radar ever Aew the aircraft or
took control from the pilot, it being de-
signed to provide information to the pilot
to enable him to maneuver into firing posi
tion,

He explained the “lock-on™ phase was not
a reference to control of the aircraft but
meant that the radar was being directed to
one specific target to the exclusion of all
others® He added that during this phase,

‘An electronie device coupled to the pilot
radar scope of -89, 52-1870A, for the
purpose of recording lock-ong, showed
that 52-15870A had completed three. It
showed no incompleted pass=es,
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target information was presented directly
to the pilot on a small radar scope in his
cockpit.

The pilot testihed that Mr, Owen had
given the signal for cach pilot to begm his
90-deg. turn. This, he recalled, was, “Start
making vour ninety, now, Jim.” le said
that he immediately began his turm and
would assume, according to regular practice,
that Mr. Owen did too.

The pilot added that it was standard
practice for the attacking pilot to transmit,
“Steadv on,” indicating when the tumn
was complete,

He said that this transmission was not
received and subsequent calls to Owen were
not answered.

The witness said that he could not see
the other F-89 at any btime during this
period and did not know the collision had
occurred until notified by ground radio,
which had intercepted the message from
N 8§210H. This occurred approximately one
minute after the witness F{'md finished Tis
90-deg. turn. Then, aware of a collision, he
could only suspect that 52-1870A was -
volved.

Radar Man Busy

The radar operator who survived the
collision stated that when it occurred he was
checking a navigational feature of the radar
equipment, The nature of the check re-
quired the radar search feature to be off.
He said that he was not looking out but
was looking at the equipment with his head
lowered into a shield, “muff,” which ex-
cluded most of the outside light.

He testified that he did not recall heanng
the command to make the turns and to his
best recollection the F-89 was on a heading
of 135 deg., its true airspeed was 350 ki
and its albitude was 25,000 ft. when the
impact occurred. The radar operator said the
turn could have been started without his
knowledge while he was concentrating on
receiving the interrogator beacon signal in
checking the navigational device. Also, be-
cause he was looking into the hood, without
outside reference, a turn might not have
heen noticed.

Ile estimated that he was occupied with
the check about 45 sec. He described the
impact as being extremely severe but did
not know whether it was a collision or an
explosion. e said his cockpit was quickly
enveloped in flames and his sole thought
was to eject. This he accomplished quickly
and with no recollection of the specific
details.

The witness stated there was no fault
with the aircraft operation prior to the
accident.

Location Determined

A part of the accident investigation was
devated to determining as accurately  as
possible the geographic location over which
the collision occurred. While eyewitness
statements were being obtamed, it was
learned that a movie crew on location had
accidently  photographed the explosion
clond while shooting a western movie scene

To facilitate retakes, and for other pur
poses, a feature of the camera unsed per-
mitted putting exposed film i the camera
and aligning it precisely with features on
the fAlm. Thus it was possible to msert a
frame of film beanng the explosion cloud n
the camera, place the camera in its original

position, and align the topographic details
on the Alm with the same details on the
lens 1mage.

After determining the e¢levation of the
terram (7350 ft.), the height of the camera
and  other  details, sightings were  made
wsing @ surveyor's transit, Assuming thi
collision occurred at approximately 25,000
ft., it was calculated the accident occurred
3,000 ft. northeast of the Hansen Dam
Spillway located between Pacoima and Sun-
land, Calif.

Because the distance between the camera
and the accident was over 30 mi., the hlm,
even when blown up to its maximum, did
not show either aircraft or any detal of the
colhision,

During this phase of the investigation 1t
was also learned that a surveyor, at work,
had scen the collision. The witness stated
that the mnext day he repositioned s
transit and made bearings on the position
of the explosion clond position as he e
called it.  Again assuming the collision
was at 25,000 ft., results showed the ac
cident took place over a position about
12,500 ft. northeast of the Hansen Dam
apillway,

From the results of both of these in-
vestigatory actions, together with consider-
able cvewitness testimony, 1t was deter-
mined that the accident occurred over an
arca northeast of the Hansen Dam Spillway,
which 1s sparsely populated.

Following the midair collision, the DC-7
continned on a westerly heading for ap-
proximately four miles where it crashed on
the groonds of the Pacoima Junior High
School and an adjoining church,

Wreckage Examined

Wreckage distnbution and the manner
i which various components struck the
eround made it clearly evident that the
DC-7 sustained structoral failure of its
basic airframe during descent. A consider-
able number of major picces from  the
tail surfaces and aft fﬂﬁt]fﬂgﬂ Were recoy-
cred along a two-mile path ending just cast
of the prmcipal wreckage arca.

For the most part, picces of the aft
fusclage were closer to the principal area,
showing this portion of the aircraft failed
after the tail section. Portions of fusclage
forward of the wing and just aft of the wing
were located on the church property, indi-
cating disintegration i this area prior to
the initial ground impact.

The major portion of the DC-7 fell on
the school property and on impact 1t broke
mto numerous picces, many of which were
additionally damaged or destroved by in-
tense ground fires,  Distinct craters were
made by each of the four powerplants and
the main wing center fuselage unit,

The wide separation between the craters
compared to the normal distance between
the components as installed on the aircraft
showed these units had also separated from
their supporting  structure  before ground
impact. Characteristics of the craters, and
the way debris was thrown out of them,
showed clearly the units which made them
were moving westerly.

Following the in-flight impact the F-89
fell southeastward for nearly 23 mi. where
it crashed on a narrow rnidge in the rugged
terram of the Verdugo Mountains, v
dence showed the aircraft struck the ground
relativelv flat with a high sink veloeity but
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little forward motion. The impact and an
accompanyving  explosion  cansed  extensive
disintegration of the aircraft,  An mtense
ground fire also completely or p.lrti.tlh Con-
sumed many of the wreckage picces,

Durmrf the structural |[11.Ll-.l.*tg1t|nn EVeTy
effort was expended to determine, inde-
pendent of evewitness information, if there
had been an m-flight collision between the
aircraft and, if so. the manner i which
it occurred.  After the manvy  scattered
wreckage picces were found, identified and
their locations documented, they were trans-
ported to one location. "There, the prob-
lems were approached by mockup, recon-
struction, lavout and isolation of pIeces
bearing collision evidence.

Collision Proof

This work disclosed and isolated arcas of
damage which, by their nature, conclu-
sively prove that a madair collision did oc-
cur. Results of this work also provided the
matertal for determining the physical re
lationship of the aircraft to cach other at
the instant of impact.

One of the most significant arcas involved
in the in-flight contact was the left win
of the DDC-7, between stations 530 ;mﬁ
613. Thas area had been severely frag-
mented by impact forces with the ]1r est
single p[u::, fouind about 18 x 12 in. m
size, This piece and many others from
the wing area were severely torn, crushed
and curled. They also bore scratches and
smudges associated with the collision con-
tact.

Some of these pieces were recovered
from ground positions below the previously
described tuﬁjﬁiun area  considenng  the
drift effect from winds aloft.

Outboard of station 613 to the wing tip,
a span of about 8% ft., the wing panel was
recovered in one piece. This component
was recovered in the Sunland area and was
in a relatively undamaged condition. At
the fractured inboard end of this picce the
"ll:rltlgl,.l'ﬁ "!I”I'J "||T'!|I' '\-LILtH]IIH were I'.:_[I.l"-l:'l.{_.'l:]
and deformed rearward.

On the bottom surface skin in the frac
ture area, scratches running aft and in.
board were noted. Others were evident ad-
jacent, to the fracture with a few light
smudges and scratches on the upper lead-
ing edge skin.  Corresponding  scratches
were noted near the inboard end of a
portion of aileron normally positioned on
the wing in this area.

The average angle of the fracture, meas.
ured at the inboard end of this severed
wing panel, was three degrees from a per-
i]t]‘.u:llc'uhr to the centerline of the center
wing spar. The aft end of the separation
plane was farther inboard than its leading
cdge,

Wing Edge Deformed

At station 330 the leading edge wing skin
was deformed rearward, There, additional
scratches and black-gray smudges were noted.
Between station 530 and the wing root
there was no evidence of collision except
minor deformation and a few gravish
smudges at station 397 on the upper lead-
ing edge wing surface.  Spectographic and
microchemical tests identified these grav
smears as paint, identical with samples taken
from the F-59 horizontal stabilizer.

With respect to the F-89, it was leamned
it had fallen to the ground intact except for
components which separated bhecause of the

mflight collision damage. This damage was
obviously so extensive that continued con-
trol was impossible.  Further, charactenstics
of fire damage showed the aircraft was afire
during its descent to the ground.

Of equal im[imrmml.' to the structural
objectives was the F-89 fusclage nose sec-
tion rearward to about station 125, Thas
area had sustammed severe m-flight strike dam-
age causing much of it to separate m fight
as two large pieces and many fragments,
Chme large section consisted of the upper
panel structure above the nose section side
doors from station 12,685 rearward to sta.
tion 105,  Below this panel structure an
area the length of the panel and about 15
. wide was gouged out. This area meas.
ured four degrees to the longitudinal axis
of the aircraft with the aft end higher
than the forward end.

A portion of the front nose circular ring
was still in place at station 12 on the large
nose picce. The nng was fractured 2214
in from the top centerline on the right
side and 10 in. from the top centerline on
the left side.

Measurements were made over the pe-
ripheral distance.

The second large piece from the nosc
scction was from the area below the nose
section side door between stations 12,685
and 105, or roughly the structure below the
bottom L‘I:IE:[‘ of the gouged-out area. Sim-
ilar to the upper nose section piece, this
component bore in-flight impact evidence,
had been torm off in flight and was recov-
ered away from the mam wreckage area
of the F-89.

The bottom portion of the fractured cir-
cular nose section ning at station 12 was
attached to this large lower panel section.
A line joining the edges of the fractures
of this ring on the lower section made an
angle of about 29 deg. with a waterline
lane, the nght side being lower than the

eft.
Object Struck Mose

From the damage described and mockup
ieconstruction it was clearly evident that
an object, about 15 in, deep, had passed
through the I°89 nose compartment from
front to rear at an approximate :IllFl{: of 19
deg. The object passed through the Fiber-
glas radome, the nose frame at stabion 1.2
and through all mtermediate frames and
bulkheads rearward to and including sta-
tion 105,

The F-89 radome was recovered in two
large pieces. The separation line on these
two picces correspond approximately to the
fractures in the circular nose section ring.
The larger radome piece bore scratches in
its black extenor pamt and it was evident
that they were made by a nvet line on
the object which penetrated the entire nose
section,

During the structural imveshigabion con-
siderable other in-flight impact and collision
sequence evidence was found., Most, how-
ever, was cumulative in the principal arcas
alreadv described or it was so inconsistent
with the clearly established pattern that
the damage was considered secondary.

It was also possible cllmng the lavouts,
the reconstruction and isolation work to
examine the individual pieces of wreckage
which were not involved in the in-fHight 1m-
pact but which separated from the DC.7
before the ground impact. The character
istics of the various fractures clearly showed
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that the gencral breakup of the DC.7 be
fore ground impact was the result of air-
loads bevond the design or required strength
of the airframe.

Such loads were undoubtedly imposed
during unusual attitudes of the arplane in
its fall.

This general disintegration, according to
wreckage distnbution, occurred shortly be-
fore ground impact and started with the
empennage of the arcraft.

Engines Studied

An equally exhaustive cffort was expended
inexamining the engines of hoth aircraft
and, in the case of the DC-7, its ¢ngmes
and propellers.  The objective was to de-
termine whether or not anv in-flight failure
or operating  dificulties of these com-
ponents contributed in any way to the
caunse of the mudair collision.

As indicated, the four DC-7 powerplants
scparated from the aircraft before ground
]III|:|"IH as a result of escessive airloads.
The units were severely damaged by thas
impact and were principally recovered from
the widely separated craters in the school-
vard, In each case the propeller assem-
blics, nose, soperchargers and rear acees
sory  cases  were  broken  from  thor
respective power sections. All eylinders were
broken loose from their power section.
Numerous components from these assem-
blies were scattered forward of the craters
for distances as great as 250 ft. There was
no evidence on the engines of in-flight con-
tacts.

Following a preliminary exammation at
the wreckage site, the powerplants were
removed to suitable facilities for disassem-
bly and detailed examination. This showed
the various gear trains, bearings and shafting
of the engines had been normally lubri-

ated prior to impact and that there was no
cvidence of fallure or operational distress.

Boroscopic examination of the cylinders
revealed no indication of combuston ir-
regularitics.  The articulating  assemblies
of the engine showed no evidence of oper-
ating distress and the oil pumps and screens
were free of foreign material.  While all
of the engine accessories were recovered,
ground impact damage precluded  them
fiom being functionally checked.

DC-7 Propellers

The DC-7 propellers remained tight on
their shafts; however, each assembly, as
indicated, was broken from its engine, The
propeller blades exhibited various degrees
of camber and face-side bending. Care-
ful examination of the propeller blades, es-
pecially of the No. 1 and 2 engines, showed
clearly they were not involved in the in-
Right collision.

Fxamination of the propeller  pitch-
changing mechanisms  disclosed  the  stop
rings properly indexed for a blade range of
94% deg. positive, foll  feathering, and
minus 14 deg. reverse, Impact markings
on the spider shims and shim plates re-
vealed a propeller blade angle at ground im-
pact averaging 58.5 deg. Becauwsc of the
in-flight disintegration of the aireraft and
scparation of the powerplants, as well as
possible throttle 11mnipu?atiun during the
descent, little significance can be attached
to this evidence with respect to power or
airspeed at the instant of collision,

The turbojet engines of the F-89 were

AVIATION WEEK, January &, 1958

recovered in the mam wreckage of the air-
craft.

Both were heavily damaged by ground
impact and fire after impact. Some por-
tions of the engimes were hurled 4,000-

5.000 ft. from the crash site. The inlet and
accessory  sections of both Ll'l;_.llnmh wWere
broken off and consumed by fire. The hrst
three stages of the left engine compressor
and the hist stage of the right engine com-
pressor were broken away.

Variable bending and lack ot damage to
some blades in the same stages were indi-
cations that the damage was the result of
impact with the ground. The combustion
cans, although deformed, showed no indi-

ation of overheat.  Crossover tubes were
normal.  Both turbine assemblies were in-
tact but displaced rearward. The aft sides
of the turbine wheels were freshly scored,
mdicating rotation when the wheels were
forced rearward,

From the :muttqatmn nF the powerplants
of the DC-7 and the engines of the F-89
there was no evidence found to indicate that
a malfunction or failure of any of these
units was a factor i the accident.

DC-7 Status

Because of some mi:-.un-r]u'-.l“ﬂndillg dur-
mg the accident investigation, the Board
believes it 15 in the public interest to ex-
plain the status of the DC-7, the nature
of its first flight and tlu. requirements and
restrictions  associated with the operation,
These -.11h:|LLh were fully Etplnrtii during
the public mquiry lem]f:h witnesses repre-
senting the Douglas:Co. and the Civil Aero-
nautics Administration.

From meeption of an air carner-type ar-
craft to commercial production of the
medel many months, or years, of design,
evaluation and tests are n:qmnd Dunng
this period after the model is produced it is
an experimental aircraft and mujr he flown
only under an experimental certihcate s
sucd in accordance with Civil Air Regu-
lations by the CAA. 'This strictly limits
operation of the aircraft in the interest of
safety,

During this period the model must ex-
hibat, throngh every manner and type of
test, its strength, safety, performance and
quality, and meet or exceed the standards
required by appropriate Civil Air Regula-
tions. On’ completion of this work, xf the
airworthiness 15 proved, the model 15 awarded
a tvpe certificate and may be duplicated
in exact kind and quality for commercial
sale. N S210H was such a duplicate, one
of over 300 already mnnufm:tur-_t‘ and in use
m commmercial aviation.

The manufacture of such aircraft under
tvpe cerhification  is Llﬂ'-n-l,.h supervised by
CAA personnel. This 1s a form of Lluﬂ.hh
control and  accomplished by nspection
and tests performed regularly and frequently
thronghout manufacture. When production
is complete, numerous additional checks
arc accomphshed by the manufacturer, and
in the case of N 8210H nearly 15 hr. ground
time were accumulated on the powerplants
during this work.

Betore a formal airworthiness certificate
5 issued for the individoal aircraft, Civil
Air Regulations require that a functional
m-flight check be accomplished., This is
principally a flight to gather information
from which, if necessary, hnal and mmor
adjustments on the arcraft and its com-

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

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

THE KAMAN AIRCRAFT CORPORATION
SUBCONTRACT DIVISION

BLOOMFIELD &, CONNECTICUT
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ponents can be made. Accordingly,
NEZ10H was being flown for this purpose

when the subject accident occurred.

Flight Limitations

The functional check flight is made under
a special flight aunthorization certificate is-
sued by the CAA and it also is restrictive.
Among other limitations, the aircraft must
be flown in visual flight rule weather con-
ditions, without passengers and, except for
Iandiug and takeoff, the operation must he
over sparsely populated areas.

The F-59 was produced in a similar man-
ner; however, the standards and specifica-
tions of a military plane are governed by
the military establishment and not by Civil
Air Regulations.

The IRAN project, in the case of the F-

59, was principally a complete overhanl of
the aircraft. This in no manner changed
the basic proven mirworthiness of the air-
craft; however, such projects may mod-
ermize some of its components, especially
those relating to its weapon equipment.

Northrop records showed that after the
cverhaul work was completed with respect
to 52-1870A, the aircraft had been flown
six times for vanious checks of the work
performed. The subject fight was to be a
final check by the Northrop Co. before
turning the aircraft back to USAF. It was
for the purpose of checking the radar por-
tion of the weapon systems of the aircraft
and thus was a lPum:tir:m:{I check fight.

In accordance with Air Force regulations
pertaining to the Air Force flying activity
at Palmdale, which were mutually agreed
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THIS IS ENGINE E7592

Airwork never scrambles engine
parts on a mass production basis.
When this engine was torn down
for overhaul—the parts went on
this cart. The cart kept all re-usable
parts together as they went through
Cleaning, Inspection and Rework,
Now, new parts have been issued.
The cart is ready to start through
Assembly.

These carts preserve your invest-
ment. If a vital part has a potential
10,000 hour life—and you have

Airwork

CORPORATION
Millville, New Jersey
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used it for 1,000 hours—that’s the
one that goes back on your engine.
Under the usual shop system, you
could end up with a 9,000 hour
part ...and a big bill next time.

Mating parts that have “'worn in”
are re-mated. And . . . you get indi-
vidual treatment of the operating
problem shown by the internal con-
dition of your engine at overhaul.

Only Airwork offers this indi-
vidualized overhaul method . . . the
best you can get anywhere.

BRAMCHES IN:
WASHINGTON

CLEVELAND

upon and part of the Northrop operating
procedures, the F-89 flights were not to
be made over congested areas except during
landings and takeoffs. Also, the flights were
to be conducted within an area generally
bounded by San Diego, northwest to Santa
Barbara, northeast to Bakersfeld and south-
cast to El Centro.

As a standard Air Force requirement this
area was designated and published as a
local flying area; however, such did not set
it apart for the exclusive use of the com-
pany.

As a matter of fact, the same area is used
in the flving operations of the numerous
aircraft manufacturers located in the Los
Angeles vicimity.

Witnesses stated the joint use of this air-
space was common knowledge, They also
said it was heavily used by the aircraft of
the manufacturers, the mlitary and com-
mereial traffic serving the large metropolitan
arca. Further, the space was lhmited by
restricted areas bordering the aforemen-
tioned local Ayving airspace on the cast and
west sides.  The accident occurred within
this local flving area.

YFR Flights

[t will be recalled that both flights were
operated under local VFR flight plans. Ac-
cordingly, the avoidance of other aircraft
was a direct responsibility of the pilots of
both aircraft. éivil Air Regulations, Part
60, Section 60.12(c), clearly place this re-
sponsibility on all pilots, regardless of the
type aircraft. Rules for avoidance and right-
of-way are also spelled out in these regula-
tions, Section 60.14(a) through (c) and
Section 60.15.

Because of this pilot responsibility it was
considered important to determime  what,
if any, effect the operational nature of the
flights had on the alility of the pilots to
carry it out, Specihcally, it was important
to learn whether or not the operational na-
ture of the flights required an unusnal
amount of pilot cockpit preocenpation. Wit-
nesses, well qualified through actual expen-
ence in ptrgmumm:c of the fhghts, were
questioned with respect to this subject.

A Douglas representative described the
production flight check from its beginning
to cnd, stating that each was very sumilar
and followed a definite pattern. He stated
the purpose was a thorough operational
check of the aireraft, its powerplants and
its equipment imvolving flight at wvarious
power scttings, aircraft conhgurations, all
at various altitudes.

ltemized Checklists

The witness testified that flight check
sheets are carried aboard the fAights and
the items are accomplished in the sequence
of their arrangement on the sheets. He
also said that as the flight progressed and
the items were accomplished, the results
were recorded.  This duty, he said, was ex-
clusively a responsibility of the fight engi-
NEer.

He also said the manipulation and
setting of controls, except flight controls,
was principally done by the flight engineer.
He concluded that there was no greater
pilot cockpit preoccupation in this type of
operation than m any other.

During the investigation these fight check
shects were rL'l:.'uw:rr:tgi from the wreckage of
NS210H, It was noted that many of the
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REPORT FROM RYAN

Ryan’s Diversification
Creates Wide Opportunity for Engineers

X-13 Vertijet Adds New Punch to Airpower

Washington — Unveiled in an unpre-
cedented [light at the Pentagon, the
Rvan X-13 Vertijet gave military
officials a glimpse of the future of air-
power. Like a huge bat, the Vertijet
unhooked itself from its nose cable,
hovered wvertically, then whipped over
into horizontal flight and roared out of
sight.

World's first jet VTOL aircraft, the
Vertijet combines the flashing perform-
ance of jet power with the mobility of
missile launching. It frees supersonic
airpower from runways and airports.
Without landing gear, flaps, actuators,
the X-13 concept means less weight—
maore performance in speed and elimb.

In the words of a top Air Force
General, “The Vertijet has provided
military planners with a new capability
for manned aircraft of the future.”

Achieved in close cooperation with
the Air Force and Navy, the Vertijet is

based upon Ryan's unsurpassed 214

million manhours of research, develop-
ment, and test in VTOL aircraft.

Navy, Army
to Use New Ryan
Navigator

San Diego—Navy aircraft —piston
engine, jets and helicopters will soon be
equipped with Ryan lightweight auto-
matic navigators and ground velocity
indicators. Lightest, simplest, most
reliable, most compact of their tvpe,
these systems are selfl-contained and
based on continuous-wave radar.

The navigators provide pilots with
required data such as latitude, longi-
tude, ground speed and track, drift
angle, wind speed and direction, ground
miles covered and course and distance
to destination. Ryan is also developing
guidance systems for supersonic missiles.

—

More Orders for

Ryan Firebees

San Diego— Nearly 520 million worth

of Evan Firebee jet drone missiles have
been ordered by the Air Force and Navy

in 1957. In operational use, the Firehee
i1s the nation's most realistic “enemy”
target for evaluating the performance of
air-to-air and ground-to-air missiles. It
possesses the high speed, altitude,
maneuverahility and extended duration
needed to simulate “enemy” intercept
problems,

America’s number-one jet drone, the
Firebee is another example of Ryan's
skill in blending aerodyvnamie, jet pro-
pulsion and electronies knowledge to
meet a challenging problem...answer a
vital military need.

e el R e I S —

ENGINEERS

Look to the future. Look to Ryan...where you can
grow with an aggressive, forward-looking company.
You'll find a variety of stimulating projects. Ryan
engages in all three elements of modern flight —
airframes, engines and electronic sysiems.

SEMO FOR RYAN'S BROGHURE, MENGINEERING
OPPORTUMNITIES. Y MAIL THIS COUPDON TO:

Mr. James Kerns, Engineering Personnel
Ryan Aeronautical Company
Lindbergh Field, 2736 Harbor Drive

|
|
|
I
|
|
|
|
|
|
| San Diego 12, California
|
|
|
|
|
|
l
|
|
|

MAKE

BRODRESS

F"I-ll.'.-r.I[ ki £,

DEGHEE SCHODL

e B T B (e e ™ e s

FIELD OF EXPERIENCE OF PREFEAENCE

101



MICRO-BEARING
ABSTRACTS

by A, N. DANIELS, President
New Hampshive Ball Bearings, Ine.

CONTACT ANGLE

THEET ‘ LoD

Fig. ¥

Contact angle is the angle between a
plane perpendicular to the bearing
axis and a line connecting the two
points on a given ball where the ball
makes contact with the raceways when
the bearing is subjected to a pure
thiust load. In Fig. 1, the contact
angle is represented by angle a. The
significance of the contact angle is re-
vealed by an examination of the forces
present in a thrust loaded bearing.

In Fig. 2, a simplified version of
Fig. 1, the shaft and inner ring com-
bination are represented by the plug
it, the “working diameters” of the balls
and represented by the rvodlike mem-
bers at b, and the outer ring is repre-
sented by the tapered eup e,

The econtact angle is &, This diagram
represents a three-dimensional strue-
ture with as many equally spaced rods,
b, as there are balls in the bearing.

The primary concern in design is
the amount of compressive force to
which rod b is subject, which is the
forece with which a given ball is pressed
against the raceways, This force can
be caleulated by constructing a par-
allelogram of forces as shown in Flig. 3.

The sides T and R, are vector quan-
tities, and diagonal B is the vector
sum of T and R. Furthermore, the vec-
for sum of the thrust components on
all the balls equals the total thirust
load on the bearving. The vector sum of
the radial components on all the balls
is zero. Vector B, the force actually
felt by the raceways and balls, com-
pared to veetor T, the thrust compo-
nent, varies significantly with changes
in the size of the contact angle and is
divectly proportional to the thirust
load component and inversely propor-
tional to the sine of the contact angle.

Example I

A bearing is carrying a pure thrust
load of 21 pounds. Assuming =even
balls 1n the bearing, each ball will
have an axial load component of three
pounds, sinee a thrust load is shared
equally by all the balls,. While the
axial component on each ball is only
three pounds, the actual compressive
foree, or squeeze, felt by the ball and
raceways is considerably greater than
this value,

With a contact angle of five degrees:

=S o s
s5in a

B sin 5°

Thus we see that with a five-degree
contact angle the actual load felt by
each individual ball is actually con-
siderably greater than the total 21
pound thrust load on the bearing.

Example II:

Using the thrust conditions in Exam-
ile 1, the contact angle is increased to
20 depgrees, by selecting a bearing with
a larger value of radial play.

3 pounds
sin 20° 8.78 pounds

A 15 degree increase in contact angle
produced a 74.5% reduction in ball-
to-raceway contact stress. This rela-
tionship should be noted by anvone
who writes bearing specifications. The
operational qualities of the bearing,
such as low running and starting
torque and bearving life, are a function
of the ball-to-raceway contact stress.
Thus the contact angle is highly
significant.

It is not necessary for a bearing
user to calculate or specify the con-
tact angle desired. It is only necessary
to remember that low values of contact
angle are associated with low radial
play, and high values of contact angle
are associated with high radial plavy.
In addition to the above considera-
tions, gyratory forces become extremely
important factors in determining op-
timum eontact angle in high speed
applications.

A more complete discussion of con-
tact angle is found in our design hand-
book.

DESIGNERS HANDBOOK OFFERED
FREE TO ENGINEERS

If you work with miniature bearings,
you'll find this new, 70-page authori-
tative publication a great help in solv-
ing problems in design-
ing instruments orsmall
electro-mechanical as-
semblies,

It will be sent free
to engineers, draftsmen
and purchasing agents.
Write to: New Hamp-
shire Ball Bearings, Inc.,
FPeterborough 1, N.H.

NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE
District Offices: Pasadena, Calif.; Park Ridge, lll.; and Great Neck, N. Y.
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itemy had been completed and in sequence.
The end of the completed items indicated
that when the collision occurred the aircraft
was being flown at 25,000 ft. and at about
330 kt. true airspeed, for the purpose of
checking carburetor operation at maximun
crmse power, A study of the writing showed
clearly it was in handwriting of Mr, \W, B.
Adams, the Hight engineer,

Witnesses esperienced in the F-89 radar
check fight operation stated it required
precision flying and that accuracy of head
ings and altitudes was required within nar-
row tolerances. Because of this the simu-
lated intercepts were usually flown using
autopilot. Witnesses familiar with Mr.
Owen's technique believed he would have
been using it continuously during the radar
pattern and simulated intercepts which
would include the turn preceding the at-
tack vector. The radar operator could not
tell from his cockpit. The witnesses testi-
ficd that using the autopilot provided the
precision necessary and greatly reduced the
pilot’s concentration within the cockpit.

Testimony indicated that during the tum
preceding the attack vector the pilot had
only to monitor the turn.  During this
time there was nothing commected with
the radar equipment to ocenpy his attention
Greatest cockpit concentration on the pilot's
part would be later during the lock-on phase
of the intercept which follows completion
of the turn to the attack vector and after
the search phase has been accomplished.

Witnesses concluded that during the po-
sitioning turne Mr, Owen would be free to
look out for other aircraft.  As previously
stated. the responsibility to look out for
other aircraft was in no manner reduced bv
the designation of a local flying area. |

ANALYSIS

T'he several areas of primary collision dam-
age and markings furnished the foundation
tor a successful analytical study of how the
in-flight collision sequence occurred and the
relative attitudes of the aircraft at impact.

Initial contact occurred when the lead-
ing edge of the left wing of the DC-7 be-
tween stations 530 and 613 made contact
with the Fiberglas radome of the F-89.
As the two aircraft passed, the left wing
of the DC-7 and nose section of the F-§9
progressively  penetrated one another until
the left wing outboard of station 530 was
sheared off and the nose section rearward to
station 125 was destroved. Impact markings
made during this sequence showed clearly
that the aircraft were rolled 36 deg. to the
left with respect to each other.

As the split second sequence continued,
the lett honzontal stabihizer of the F.89
brushed across the upper surface of the
DC-7 left wing at station 397 leaving paint
smugdges in that area. The relative angle
in the roll plane between the aircraft and
location of the stabilizer brush marks showed
the I-59 would clear the No. 1 propeller
arc of the DC-7, thus accounting for the
abzente of propeller cuts and blade damage.

The aircraft then passed one another
and from all the available evidence there
were no  other primary contacts between
themm, Damage received by the F-59 clearly
showed it would have been rendered un
controllable, In the case of the DC-7 it
is doubtful that cffective control would
have cxisted. the latter substantiated
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NEW LONG LIFE COMMUTATOR SWITCHES
FOR TELEMETERING ... SAMPLING ... PROGRAMMING

A complete new line of Commutators for switching up to 180
contacts for both high and low impedance circuits in aircraft and

missile applications has been developed by Bendix-Pacific.

Wide selections of poles, positions and speeds are available de-
pending on speed and operating conditions. A total service life
of 500 to 1000 hours can be expected. Units are available for
AC or DC operation. Two section units weigh less than 2 pounds
and measure approximately 415" x 234" x 234", Three section
commutators weigh approximately 215 pounds and measure

414" x 314" x 314"

WIRE OR WRITE FOR COMPLETE DATA

?ﬂd’;/

PACIFIC DIVISION

“Bendix Aviation Corporation

NORTH HOLLYWOOD. CALIF.

CONDENSED SPECIFICATIONS

Circalts: 2 or 3 sections of 60 contacts each. Speeds: & o 30 RPS.

Motor: 115 Volts AC, 400 cps :In;‘IE phase, synchronous or 26.5
Volts OC. Life: 300 to 1000 hours,

emperature: —35°C fo --B5°C.
Vibration: 256G any axis to 2000 cps. Acceleration: 756G any axis.
Wiring: 1. Independent connections to all conlacts.

2. Internal interconnections por IRIG standards,

2. Internal interconnections to customer specifications.

EAST COAST: (Eastern Representative) P.0. Box 381, Wilton, Connecticut —Dayton, Ohio: 120 West 2nd— Washington, D.C.: Suite 803, 1701 “K' Street, N.W.
EXPORT DIVISION: — Bendix International, 205 E. 42nd St, New York 17

CANADIAN DISTRIBUTORS: — Computing Devices of Canada, Ottawa 4, Ontario
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COMING . .. ATION WEEK’S
INVENTORY OF AIRPOWER

WHERE ARE WE?
'/ WHERE ARE WE GOING~?

EXCITING HEADLINES IN 1957 herald the pressing need for an in-
ventory of world airpower in 1958. Earth satellite . . . policy
changes . . . budget revisions . . . market shifts . . . the missile
race and hundreds of other technical and market developments
illustrate existing industry confusion. Never before in its fifty
vear history has aviation found such great need for a concise,
penetrating analysis and forecast of world airpower.

ONLY ONE SOURCE FOR THE ANSWERS

Aviation's key engineering-management men . . . the decision
makers ... turn to aviation’'s top reporting team. Only AVIATION
WEEK has the capacity and experience to perform this tremen-
dous responsibility, 26 full-time graduate engineers and aviation
specialists. For the past year, editors and researchers have been
collecting . ..sifting...analvzing...and interpreting thousands
of technical and market developments into the Z6th ANNUAL
INVENTORY OF AIRPOWER. Charts, graphs, tables, specifications
will cover in detail, budgets, missiles, manufacturing, engineer-
ing, avionics and many more areas of military and civil aviation.
The INVENTORY ISSUE is aviation’s only complete comprehensive
source for a knowledgeable look at the big picture.

Here is a rare opportunity to place your sales message in a
climate of dynamic editorial impact. Key management men and
engineers will be eagerly waiting for the information contained
in this issue. This news is vital to their economic future.

YOU BELONG

AVIATION WEEK'S ANNUAL INVENTORY OF AIRPOWER is recog-
nized throughout the industry as a BASIC REFERENCE. Manage-
ment and engineers will more than just read the INVENTORY
[SSUE . .. THEY WILL STUDY IT ... and they continually refer to
it throughout the year. You get as a bonus . . . MULTIPLE
EXPOSURE...of vour sales message. Sectionalized format permits
advertisers to position advertising in appropriate section.

For additional information WRITE . . . WIRE . . . or better yet
PHONE your Regional District Office. Regular advertising rates

apply.
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EXECUTIVE AIRCRAFT'S VIRGIL 0DOM
RECOMMENDS AC AIRCRAFT SPARK PLUGS!

.-'r
Py I2 L7

Superintendent of Maintenance of Executive Aircraft
selects AC Aircraft Spark Plugs for personal use!

Veteran of 13 years in aviation, Virgil Odom says, "I've
never had a faillure with AC Aireraft Spark Plugs. With
normal maintenance, | expect over 500 hours of |:mu|-; per-
{ormance (rom them. That's why | recommend ACs, and
I've never had a complaint [rom owners or |.1i|[ll.'-'~+ When-

ever there's a fouling problem, [ suggest AL Platinum flying
Flectrodes, but for normal operation I use standard AGs.” 5'“:5
wit

As a result of its world-wide reputation [or light and heavy
aireralt overhaul and conversion work, Execulive Air-
cralt Service has been appointed recently as a registered
dealer for the Piper Line.

So, take a tip about spark plugs from one of the experts,
Virgil Odom! For better performance and lower mainte-
nance, install AC Aireralt Spark Plugs in vour plane,

Watch Waolt Disney Studios’ ZORRO every week on ABC-TY

AIRCRAFT
SPARK PLUGS

£ THE ELECTROMICS DIVISION OF GEWERAL MOTORS

il
DISTRIBUTED BY: Airwork Corporalion: Millville, New Jersey; Miomi Springs. Florido; Mework, Mew Jerssy; Allanta, Geargia: Alsxandria, Yirginio; Clavaland, Ohip.
Pacific Airmolive Carporafion: Burbank, California; Seotile, Washington; Qakland, Califernia; Kansas City, Konsas; Denver, Coloroda; Linden, Mew Jersay.
Sauihwesl Alrmotive Company: Dallas, Texos; Kansos City, Kansas; Denver, Colorado. Standaord Aero Engine Lid.: Wenmpeg, Mandaba; Yancouver, B.C,; Edmonton, Albearta.
Van Dusan Aircraft Supplies, Ine.: Chicago, lllingis; Minneopolis, Minnetata; Teterboro, Mew Jersay; Eot Boston, Mossachusetts; Alesandrio, Virgimia; Richmand, Virginia,

the final transmassion from ats crew, “Un-
comtrollable,”

The relative angle between the aircraft
in the pitch plane must be deduced from
the impact markings and the existing angles
of attack of the aircraft when the marks
were made.  Impact damage was all pre-
dominantly rearward and slightly inboard
on the DC-T with little or no upward or
downward indications.

On the F-59 the damage was rearward
with a four-degree upward angle.  With re
spect to airspeeds. a principal consideration
in determining angles of attack, ample evi-
dence indicates that the true aimspeed of
the F-89 was 380 kt. and, though less con-
clusive, it is quite probable that the true
mispeed of the DC-7 was 330 kt, Con-
sidering this evidence, it is very reasonable
to conclude that both aircraft, relatively,
were level m the pitch plane.

Impact Angle

The impact angle in the vaw plane i
perhaps the most important factor of the
collision orientation because it 15 most -
dicative of the converging flight paths Dbe-
fore mmpact. This angle 15 based on con-
siderations  of :]]fipuuii. and the fracture
angle of the cut on the left wing of the
DC-7, which was measured as three de-
grees imboard from front to rear.  Accept-
g the airspeeds mentioned and the angle
of the cut, the resultant angle of conver
gence was about hve degrees from head-on,

As previously indicated, the correlation
of physical damage, collision marks and
impact angles relate one awrcratt to  the
other but not with respect to the ground.
It is therefore necessary to deduce the
orientation  with respect to the ground
through other means,

Wihile direction of flight at impact may
often be indicated by the direction of
wreckage scatter, in the subject accident this
was not dehmtive,  Thus, onentation of
the arcraft with respect to the ground and
the direction of fight of the aircraft at
impact are necessarily based on the obser-
vations of evewitnesses and some circum-
stantial evidence,

The preponderance of evewitnesses, some
acronantically qualified and cognizant of di-
rection, believed that the DC.7 was head-
mg about due west and the F-89 was
heading approximately due east when they
collided. While it is possible that some
crror mav exist e these collision headings
because of the dificulty of such estimates
trom ground positions, it is nateworthy that
only substantial errors would have an ap-
preciable effect on the results based on them.

Recalling it was Pilot Owen's intention to
turn left from 135 deg. to 45 deg. using a
s-deg. bank, and accepting the collision
licadings as '-T.Hh'il’.llll””'l. correct. it 15 en-
tirely reasonable to conclude that the F.59
was banked to its left about 30 deg. with re.
spect to the ground when the impact oc-
curred,  This conclusion would thus place
the DC-7 fAving straight and fu:.‘lp or
nearly so, when the two aircraft collided,

In’ summary, based on all the available
evidence, it is the judgment of the Board
that this collision occirred nearly head-on
while the DC-T was fving straight and
level, or mearly so, on an  approximate
westerly heading, It is believed that it
occurred while Pilot Owen was executing
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a level Jeft tum from 135 deg. toward an
anticipated heading of 45 deg. and that
his aircraft was banked approximately 30
deg. It s also clearly evident that the
accident took place in clear weather con-
ditions at 25,000 ft. over a noncongested
area between one and two miles north-
cast of the Hansen Dam Spillway.

The small difference between the stand-
ard bank of 30 deg. and the 56-degree im-
pact angle m the roll axis cannot be posi-
tively explained. It s possible, however,
that this six-degrec difference is mdicative of
the start of an evasive maneuver. From the
transmission by Mr. Twitchell, "Poor jet
too,” it 15 known that he saw the F-89,
Becanse the collision sequence occurred in
about 1/100 of a second he could not have
recognized the areraft as a jet at that
time and must have done so before impact,
It is possible, therefore, he saw the jet in
time to react and start a left bank which
had progressed six degrees but which was
msufbcient to avoid the collision.

In order to evaluate the all-important
question of whether or not the crews could
have seen and avoided the collision, an
analvtical study of the opportunities was
made. The aforementioned collision fac-
turs were applied, with others, such as
closure speed, visnal range and angular
position of the conflicting aircraft on the
other's windshield, It must be realized that
some of these latter factors are the products
of numerons considerations.

Distance Limitations

The masimum distance that an aircraft
can be seen depends upon its angular pres-
uumtiun its color contrast with the exist-

ing background as affected by the degree
of illamination. and the atmospheric condi.
tions of visibility including altitode effect.

These factors are highly variable and
different in cach actval situation, and small
amounts less than optimom in the condi-
tions result in an appreciable reduction of
the maximum distance that an aircraft can
be seen. Also, it is known that the head-
o or near head-on flight paths are the
mast unfavorable situations for sightin
other aircraft because of the relatively 'il't'l"lﬁ
frontal profile presented during closure,

Realiwing the imtangible nature nf the
maxtmum sighting distance, the Board care-
fully considered cach factor, together with
puh]:ﬁh:.d matenial on the subject, and
selected 5.5 ma, as its best estimate.

Accepting this distance and applying it
to the flight path portion of the analytical
study. the -89 would enter visual range
about five deg. to the right of zero refer-
ence on the DC.7 windshield. Novement
during closure would be slowly from right
to left nntil just before impact. At visual
range the DC-7 would be positioned 22 deg.
to the left of zero reference on the F-89
windshield.

Considering the banked attitude of the
F-59, this initial position would be on the
canopy glass off the armor-glass windshield.
Movement of the DC-7 during closure
would be slowly diagonally downward from
left to right until just before impact,

Considering the probable flight path of
cach arcraft to collision, the um:ﬁamngd.
and the true anspeeds of the aircraft, com-
putations show the closure speed hetween
them was about 700 kt. The caleulated

time from vismal range to collision was
about 15 sec.

While a conflicting aircraft is within
visual range it must first be detected by the
pilot, then an avewdance decision must be
111.1d|. and, finally, the arrcraft mst respond
to and carry ount the avoidance maneuver.
Each of these factors requires an element
of time, the total of which must be suth.
cient for a successful collision avoidance,

Detection of another amcraft 15 probably
the greatest time-consuming factor. being
restricted by physiological linmtations of the
human eye. The eve will best detect an
object when it is within the focal feld of
vision, some Z-3 deg. wide. With sufhcient
motion the object may be detected within
the peripheral field, a few degrees outside
the focal area. To compensate for these
restrictions the pilot must employ scanning
to search the broad arcas of potential col-
hision to detect other aireraft. Thus, a rea-
sonable opportunity to avoid collision must
include a reasonable time for detection,

Following detection, the pilot must then
evaluate the situation and determine if col-
lision courses exist and, if so, decide on the
proper evasive mancuver,  The time re
quired for such decision may vary.

For example, it may be hard to deter-
mine whether or not a conflicting aircraft
i$ approaching or moving away. It may
also be difhicult to decide which way a tum-
mg aircraft s pm%rusing and where its
projected flight path will take it from its
sighted position. This 15 especially difh-
cult when the conflicting aircraft and the
arrcraft from which it is viewed are being
fown at high speed.

Aircraft response, especially for the large
transport tvpe, 15 less than immediate. Al
though with boosted controls the attitude
ot the aircraft may be altered rapidly, sev-
eral seconds are required before the direc-
tion of flight is sufhciently changed.

Minimum Time

Considering  these collision  avoidance
elements and all the available evidence, it
appears that only the minimum Hme oppot-
tunity existed for the pilots to have carried
out the basic clements of collision avoidance.
It is clear that only if the pilots sighted the
other’s conflicting :un:rng:tJ earlv in the
period when it was visible and took im-
medhate evasive action could the colhsion
have been avoided.

Thus, it is the considered opinion of
the Board that, while visual separation
could have been effected in the time avail-
able, because of the near head-on closure
and the high rate of closure at high alti-
tude the pilots were confronted with unusu-
ally great problems of visual separation.

The accident, which appears to have oc-
curred under almost the most adverse con-
ditions insofar as the time opportunity for
the pilots to sce and avoid is concerned,
raises HH. question whether the long estab.
lished *see and he seen’ hilosophy  ap-

plicable to VFR flight is ngfquatc in un-
mntm]]ed operations,

It is clear that, under certain conditions
of speed and angle of convergence, very
little time opportunity exists for pilots to
observe the other aircraft and take avoid-
ance action. As aircraft specds and trafhc
density increase, this problem will be ag.
gravated.

While this problem is serious, and erow-
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ELAND (for fixed wing aircraft) pro-
peller-turbine angine for new airliners
and conversion of piston engine air-
liners to propeller-turbine power,
Chosen for the Hamburger Flugzeugbau
C209 and the Convair 340,

ELAND «ifor helicopters) specially
designed for the Fairey Rotodyne, s
basically the standard Eland with an
auxiliary compressor mounted at the
rear. A further design wWith a I'éar gear
bhox is installed in the Westland West-
minstar hellocopter.

ORYX turbo gas generator designed
for helicopters where the rotor 18 pro-
pelled by jet reaction at the blade tips

N

DOUBLE SCORPION an naircraft
rocket engine which provides a source
of extra power at high altitude, De-
signed for sustained firing and long
operational life, Fitted in the Canberra
whichset upa height record of 70,810 {t.

GAZELLE free turbine engine de-
siened primarily for helicopter propul-
sion. Chosen for the Westland Wessex
and the Bristol 152. Can be adapted for
fAxed-wing applications.

TIP THRUST UNITS for heli-
copters restors performance lost
through heat, humidity and height. In
operation in the Saunders Roe Skeeler,

D. NAPIER & SON LIMITED—LONDON, W.3. Member of the
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ENGLISH ELECTRIC Aviation Group

NAPIER ENGINES INC., Suite 909, Dupant Circle Building, 1346 Connecticul Avenue, N.W., Washington 6, D.C.
Tel: Dupont 9-2123. Caobles: Nopier. Washington.

CRC [.bté

mg more so, 1t 15 not sufhcient cause to dis-
card the see and be scen male. Altermabive to
this fundamental rule i VIR operations
cither do not exist as vet Or are S0 extrem
that they would penalize the expeditious
Aow of trafhic to the poimt where aircraft
aperations in eeneral would be stifled.

For instance, the ]_“-':II._H.E".!! CONSCULNCes
of immediate implementation of full posi-
tive control for such operations regardless
of weather wonld be the grounding of a
large percentage of current aircraft opera
tions,

Therefore, until technological advances
are made which will insure scparation of
aircraft withont reliance on the vizmlance
of the pilot, the Board will continne to
relv on the sce and be seen policy with
-.-l.li;m-n,r refinements circumstances and the
state of the art permat.

In this commection, the Board calls at-
tenhion to certam EL'5;11'|.1TIII"- amendnients
alreadv adopted and others in preparation
which serve to refine the see and be seen
rule in the light of high-speed, high-perform:
ance aircraft operations.  In this gronp ar
the |}i]|r’r vigilance and restrictions on Might
testing rules; the VIR mmimmuns witlun
control zones for Mights with trafhe clear-
ance. and ".i:lli_'[_'lj control and commuonica-
hon miles In lugh density v trathe zones;
the high altitude quadrantal rules; and
the continental control area rules.

In view of the forcgoing, the Board must
call to the attention of all persons engaged
in the operation of high -.puq_'tl aircraft that
the closure rates of sach aireraft in normal
operations mpose obligations for vigilance
on the part of operating crews which are of
extreme HTELTICY,

We are taced with no immediate alterma-
tive but to seck the redoubling of ctiort
on the part of management and operabing
crews to prevent any avoldable diversion or
preoccupation which would tend to com-
pr:m:ih:: the ability of 1‘1i]ut3~' to see and
avoid other aircraft.

It has not heen |:|-r1l-.~.|'hh_' m this istance
to determine specifically what had prevented
the crews of cither areraft from  taking
H:II'I'L']:I.' action: however, we conclude that
the aveidance of collision by visual means
was not bevond the physical capabilitics of
the |1:|]u1-. mvalved provided full attention
wias given to colhision aveawdance.

Accordingly, reliance must continue  to
be placed upon pilots of aircraft cengaged
in similar operations to provide for separa-
tion under visual fAight rles, To this end,
however, the Board wall contmue to review
n-flight procedures, cockpit design melud-
ing mstrument and equipment lavout, air-
craft crew complements, and the training
and indoctrination of flight crews to msure
that the possibility of recurrence of such
a collision 15 minimized,

FINDINGS

On the basis of all available evidence the
Board finds that:

l. The aircraft and the crews were prop-
L'I1:'|' certificated according to the statos of
the aircraft and nature of the opcerations.

2 Preparation for the ﬁig]lh Was Coms-
plete and routine.

3. The ﬂighhi WLTC up-_'r':ih_'ti i clear
weather conditions and in accordance with
the provisions of local VIR flight plans.

4. Under VFR weather conditions and
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THREE-AXIS |

HIN(GHHyly

Providing o flight table which
can be continuously oriented in
space with respect to three mut-
vally-perpendicular reference
axes, the CTl Dynamic Flight
I Simulator can be programmed
directly from the output of a
computer. Operating smoothly

SIMUILATOR

converts these vector anaologs
into a position corresponding to
the defined space vector.

By thus reproducing the condi-
tions of an actual high-perfor-
mance aircraft or missile in flight,
the unit expands the capabilities
of any labeoratory.

with no gearing, the instrument

accepts independent voltage

Write for brochure

signals in each of the 3 axes and

T
®
CALIFORNIA TECHNICAL INDUSTRIES

DIVISION OF TEXTRON INC.
BELMONT &, CALIFORNIA

=

. s ' o

= : AN

[\

<k u.;}

. I-I ll..l

Sl

OFFERS YOU THE
MOST COMMUNICATIONS
FOR YOUR MONEY

30,/360 CHANNEL TRANSMITTER
(118—=135.95 mg)

90,560 CHANNEL RECEIVER

o 108—135.95 me, 30 ke spac-
ing. 8CS5, DCS or cross-
channel operaticn optional

¢ Permitscrystal-controlled tun-
ing 1o VOR, ILS {requencies.

o CAA TSO'd. Used by Capital
Airlines, Chicago Helicopter
Alrways, and in hundreds of
execulive aircrall.

Write for brochure

narco

National Aeronautical Corporation
_F_Eri Washington, Pennsylvania

Over B85% of the torque wrenches
used in industry are

'.l‘_' r..'.l i wel L f

T rTE VAl

. TORQUE WRENCHES
e Read by thr,. Sound or Feel.

[ i i. 1. . Irli -h_ ] P ! I-L'--l' '|||."|_ I._-.H‘"

® Permanently Accurate

|‘-
i
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|

@ Practically Indestructible
® Faster—Easier to use
® Automatic Release

@ All Capacities

in inch grams...inch
avnces,..inch pounds

...foot pouvnds

(All sizes mel.' P i,
0-6000 fr. Ibs.) {0, 7o

: _ . T
'-i""_:..'._ . -
Every
manufacturer,
design and
production man
Ilf should have
i

thiz valuoble

| : @ . doto. Sent upan
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.lp.-.u'rl.

The artist's drawing shows
Aeronulronic Systems’ four-
stage rockel learing ils launch-
ing slalion, a General Mills
balloon, With much of (he
almospheric drag belind 1,
the rockel can soar lo far
grealer hetghis than hose
{faunched from wsual earih
staltons.

This Project Farside polvethylene balloon is identical to the one used in lhe
actual rockel flights. Here 1l 15 being readied for a lest ascenl. [is load 15 an
exacl replica (size and weight) of the platform and rockels which were carried
to 100,000 feet at Ennvetok Atoll.

@
mecHANICAL DivisioN | Mills

We build rocket
stations in the sky

o speed man’'s

conquest of space

In Project Farside, General Mills’ poly-
ethvlene balloons like this, the largest ever
flown, lifted a series of rockets 100,000
feet above the earth. (The nearly 4,000-
pound loads were the greatest ever carried
to that height.) With 98.7 percent of the
drag-producing atmosphere already behind
them, the rockets could then be sent far-
theroutintotheunknowntogatherscientific
data essential to man's mastery of space.

Unusual projects of this type are a spe-
cialty of the complete balloon systems
group at General Mills, The complete
package includes balloon and instrument
design and manufacture, launching and
recovery services, weather forecasting and
data reduction.

Such activity is representative of our capa-
bilities and thoroughness in other fields:
inertial guidance and control, infrared,
radar, semiconductor physics, and so on.
We combine creative engineering and re-
search with fine-precision production to
serve an increasing number of industrial
and military customers. We'd like to serve
you, too.

GET MORE FACTS about our facilities
and capabilities and how they can serve
vou. Write Dept. AW-1, Mechanical Divi-
sion, General Mills, 1620 Central Ave.
N.E., Minneapolis 13, Minnesota.

General

Creative Research and Development 4 Precision Enginesring and Production

Minneapolis, Minnesota

VIR flight t:-l-.m-; collision muitl:ultc_r_l:r.-h;ﬂ
i visual separation, a pilot responsibility.

5. The DC-7 and F-89 collided in flight
on approsimately west and east headings,
respectively. They were at 25,000 ft. over
a noncongested area between one and two
miles northeast of the Hansen Dam Spill-
wav.

6. At impact the F-89 was rolled about
30 deg. left, both aireraft were about level
m the ]}jh_-]u plane, and the convergence
:m_r_:]ig was about hve [1-',,'};H:L'."-i from head-on.

7. Both aircraft fell out of control and
the DC-7 crashed n a [mpul;m'd ared.

. From wvisunal range, estimated at 3.5
mi., the closure speed between the two q17-
craft was 700 kt, and over the pn':h;lh]u
Right ]}.;Hu the time to collision from visual
range was about 15 sec,

9, The nature and purpose of the flights
did not prevent all pilots from maintaining
4 lookout for other aircraft.

10, There was no evidence found to
irdicate that anv malfunction or falure of
the aircraft or their components was a
factor m the accident.

PROBABLE CAUSE

The board determines that the probable
cause of this midair collision was the high
rate of near head-on closure at |1i'-__1,]1 alhitude
which, together with  physiological  limi-
ations, resulted moa mimimum  avoidance
opportumty during which the pﬂr:is did
not see the other's aircraft.

By the Civil Acronautics Board:

James R. Durfec
Chan Gumey
Harmar D). Denny
G. Joseph Mlinetti
Louis J. Hector

SUPPLEMENTAL DATA

The Civil Aeronantics Board was noh
fied of this accident through its Santa Mon-
wca office a few minutes after it occurred.
Investigators were promptly dispatched to
the scene and an mvestigation was imitiated
and conducted in accordance with the pro-
vistions of Sechhon 702 (a) (2) of the Civil
\eronautics Act of 1938, as amended. A
public hearing was ordered by the Board
and held i the H[J[E}thd Roosevelt Ho-
tel, Hollywood, Calif,, last Mar, 20-21,

The Douglas Aircraft Co., Inc., a Dela-
ware corporation, has ity principal offices in
Santa  Monica, Calit.  The company 15
principally engaged m the manufacture ot
aircraft.

Northrop Aircraft, Inc., a California cor-
poration, has its principal offices i Beverly
Hills, Calif, The companv is principally
engaged in the manufacture of aircraft.

FLIGHT PERSONNEL

. Douglas. Pilot William G. Carr, age
36, was emploved by the company on Jan.
14, 1952, He held a valid airman certih-
cate with an airline transport rating and
rating for the subject aircraft. He also held
numerous other type ratings as well as rat-
mgs on airfframes and powerplants.  Pilot
Carr had 11,757 total flying hours, of which
58 were i the DC-7 type. His last med-
ical examination was accomplished Nov. 17,
1956, without waivers.

Copilot Archie R. Twitchell, age 50, was
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Here's why FLEXIBLE TUBING can say,
“We can meet any silicone ducting need”

The extreme sensitivity of silicone rubber compounds makes their
fabrication into ducting a tricky, exacting process requiring testing,
evaluating and manufacturing techniques of the highest order. All
of this Flexible Tubing has. Qur silicone departments on the east
and west coasts, together with recently expanded laboratory facilities,
are the best equipped in the world. And the staff that runs them
includes the country’s foremost silicone rubber experts.

All raw materials are scrupulously protected against contamina-
tion, and every duct and special part is built on automated machinery
under automatically controlled temperature and atmospheric condi-
tions. Positive air pressure keeps them constantly dust-free, and for
further protection the personnel wear sanitized clothing. Each part
is serialized and certified at every stage of production. The result is
a top-quality, fully cured product that will behave as it i1s supposed

to against the most rigid specifications.

The background and experience of our field engineers are available
to you. Let us know your requirements and we'll be glad to have one
of them stop by and help you solve your problems. For full informa-

tion, write Dept. 201.

Represented nationally by Aero Engineering Co. and Airsupply
Co., and by Associated Industries in Seattle, Washington.

glexible y,ping

CORPORATION
GUILFORD, CONNECTICUT
ANAHEIM, CALIFORNIA L HILLSIDE, ILLINOIS
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A WORLD OF
OPPORTUNITY
FOR A SELECT

GROUP OF
AIRCRAFT DESIGN

ENGINEERS

With over a quarter-billion backlog, more than 509 commercial,
Rohr offers the skilled aircraft design emgineer the industry’s
utmost in long-range security and quick advancement opportunity
in the fields of conventional and jet power packages and other
major military and commercial aircraft components.

Forward resume ro J. L. Hobel, Industrial Relations Manager, Rohr
Aircraft Corporation, Chula Vista, California, Dept. 48

World's Largest Producer of Ready-To-Install Pawer Packages for Airplanes

AIRCRAFT CORPORATION

Chula Vista and Riverside, California

emploved by Douglas since Feb, 2, 1935.
He held a valid airman certiheate with air
line transport and I"JIL ratings. The pilot
had accomulated 7,115 fying hours, of
which 287 were in the I}L? His last
medical examination was accomplished, with-
out watvers, on I'eb. 9. 1956,

|'|igllt Engineer Walde B, Adams, age
43, was :_mpln'n.{_d by Douglas Jan. 4, 1937
He held a vabd airman certificate with flight
engineer, airframe, enging, and commercial
pilot ratings. Company records showed he
had accumulated 2,711 fiving hours as a
ﬂlglt! engineer, of 'n.l.lutll 278 were in the
DC-7 ’r_1.|:u. aircraft,  He had taken lus
last physical examination on Feb, 22, 1956,
and 1t was accomplished withont waivers,

Flight Radio Opemator Rov  Nakazawa,
ape 29, was employed by the company May
26, |‘:"1_, and held the position of a Hu'__'lht
hne technician (electronics). Mr, Nakarzawa
held a second-class radiophone license s
sued by the Federal Communications Com-
mission on Dec. 11, 1953,

2. Northrop.  Pilot Roland E. Owen,
age 36, was employved by the company on
Oct. 15, 1951, He was the Chief of Pro-
duction Test at the time of the aceident
He held a valid airman certihicate with com-
mercil and mstrument ratings. e also
held a formal certifhicate of .11-|t||u'ri1jl.' from
USAF to Ay the I-59, Pilot Owen had ac-
L|111111]|t|;d .24 Hving hours, of which
1,320 were in jet 1trcr|ﬂ and 1,249 were
i the F-59 tvpe jet. His last plysical e
amimation was accomplished in May, 1936,
without waivers. His last high-albitude in-
aoctrination  was accomplished May 31,
1953 (vahd for three vears).

Radar Operator Curtiss A, Adams, age
27, was Un]'-]::l'.u:i Oct. 10, 1951, as an
clectronie checkout man.  His last physical

and ]!ugll altitnde indoctnnations were  re-
ceived 1n Nay, 1956, and September, 1956,

THE AIRCRAFT

The DC-TB, N -‘"iE!lilI, had a total of
1:03 Aving time since its manunfacture, It
was cquipped with Wright engines, model
9T 2ITCISDA-4, and Hamilton Standard pro.
pellers, maodel  34E60-363, blade maodel
6921A-8, The engines and propellers had
accumulated about 14 hr. of ground run-
ning time since new,

The F-59 bhore manufacturer’s senal
rumber 4447 and USAF designation 52-
1570A, The aircraft had been fown 261
hir. since manufacture and 6 hr. since IRAN.
The F-89 engines were Allison, model
]-35A-35. The left and right engines had
accumulated 258 hr. and 300 hr., respec-
tively, since new.

Twin Pioneers Are

Grounded After Crash

London—5cottish Aviation Company
Ltd., temporarily grounded all its twin
Pioneer aircraft fnl]rmmg a crash in
the Libvan Desert.

The Roval Aircraft Establishment at
Farnborough 1s now examining compo-
nents recovered from the wreck,

Among six occupants killed n the
crash was the company’s chief designer,
D, F. McKintvre, The aircraft was on a
r-ln:t:iu] demonstration Hight.
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Now ..o,

* Over 6,500 Airports Listed by State

* Principal Airports Located on State Maps

* Airport Chart Locations Given

* Runway Lengths; Surface; Directions; Condition
* Approach Obstructions

* Lighting; Field Markings

* Control Tower Frequencies

* Omni, Low Frequency, Homing, etc. Frequencies
* Ground Transportation Servites

* Restaurant and Recreational Facilities

* Recommended Motels/Hotels, Rates, ete

* Fuel, Maintenance, Storage Services

* Weather Station Phone Numbers

* CAA Information Station Phone Numbers

* U.5. and Foreign Entry, Exit Requirements

* ADIZ Map

* Equipment lllustrations; Buying Specifications

GET AVIATION'S MOST USEFUL
CROSS-COUNTRY FLYING GUIDE.
LAST YEAR MANY ORDERS WERE
UNFILLED DUE TO EARLY “‘SELL

OUT'. MAIL COUPON NOWI

oy 512

ﬂuhllihﬂ-_;hjl
A MoGraw-Hill rﬁmwmn. :iq-’ (ot A3nd aat, “M““'P

AL Bk U SR - SR .-ﬁ

AIRPORT AND BUSINESS FLYING DIRECTORY
330 West 42nd Streel, Mew York 36, N. Y.

Please send post-poid my copy of the AIRPORT AND BUSIMESS
FLYING DIRECTORY to the following oddress:

Mames

Address:

C:I"_nh'

Company:

|
| Aviation Inlerest:

Bill Company [] Check enclosed [ $5.00 enclosed []
AW1
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EMPLOYMENT SERVICE

Available: Native engineers (soeme EE's).

Write fully to Personnel Service, Apartado

Aeren 3067, Medellin, Colombia. South 2 - -
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POSITIONS WANTED NORTH CENTRAL STATES BEST EQUIPPED FACILITY SERVING
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Lawyer, 38, ex-Maval aviator, insuranco Minnesota dirmotive l lle : Flylllg PIL IG
hroker, desires opportunity to work in avia- g P . Y F
I tion or allied industry. HResume on request. DISTRIBUTOR FOR:
PW-=G82%9, Aviation Week. Apre Commander

- — e — Lyeoming Engines )
Experienced Helicopter pilot—commercial, Cullins Badia MAINTENANCE
instructor ratings. Time in 3 difflerent models. Bendix Aviation e |NSPECTION
Alzo commercial single, mulii-engine. nstri- - ARC Products
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Full airline equipment

$100,000.00

TRADE-AYER CO.
Linden Airport, Linden, N. J.
Wabash 5-3000

SIKORSKY AIRCRAET || 70 EMPLOYERS who e

ONEOFTHEDIVISIONS OF UNITED AIRCRAFTCORPORATION ﬂ'dl’ﬁ'fﬁ.fﬂ fﬂf MEN AIRWAYSYN Inc.

BRIDGEPORT and STRATFORD, CONNECTICUT | Wihon thiess: ars meny anpsiisant Jos ROCHESTER AIRPORT ~ GENESEE 8-7301

single position it frequently happens ROCHESTER 11, N. Y,
| | that the only letters acknowledged are

L — - those of the most promising candidates. 2 A THE |
Ill | Others may not receive any indication Immediate Dﬂh"fﬂw
National manulacturer of Ihr;l their letters have even besn re- We steck, everbaul, and Initell
;T 3 | ceived by a prospective employer PRATT & WHIVNEY SiioHs
precision microwave test equip- much less given consideration. These .
ment and instruments secks men often become diﬁcﬂur_uqed, will not ' H‘Il:iﬂ .1!10 STORY
salss-enginsering repressnic respond to future advertisemenis, and | | —75, -2, —%4 —202, —5&, —72
: g somelimes gquestion their bona fide
fion by local area firms. character. l"-’ !134'0 llﬂﬂﬂ
5 Address detailed resume of Every ndve:t:’s&ment‘_ Frf:zred n i'hre Remmert-Werngr RO MeND pUpmIAY S50 N MA ’”TENA HCE
7 2 2 : _ Employment Opporfunities Section is M tee 11 forae R1830 - SUPER - 92
experiénce in this product field duly authorized. [ ATRFRAME — ENGINE — ELECTRONICS

BLLLAT - Ladsong - W1 01

It will help to keep our readers inter-

o ENGINE WORKS
- ested in this advertising if you wll ac- ‘
| I RW-0810, Aviation Weel i ; INC.
REPRESEN A IVES Class. Adv, Div, P.0. Box 12, N.Y. 36, K.Y, knowledge every application received, -
L

HI even if you merely return the letters of | . ml,_.:m, Bench | Lambert Field Inc. 5t. Louls, Mo, _ O'HARE FIELD Cch:A'E;G

unsuccessful applicants with, "Position
filled thank you" written or slamped on

— = e
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SEARCHLIGHT SECTION

DEAL DIRECTLY WITH OWNER

EXECUTIVE
LODESTAR
VENTURA

BEECHCRAFT
C185—D18s
E185

GRUMMAN
GOOSE and
SUPER
WIDGEON

PBY-5A
T-66—PV.2
| SIKORSKY §5-51

We are owners of all these and interested
in the purchose, sale, lease, ond trading
of oircraft, Advise us of your reguirements
fo recoive our custom proposal to meet your
exocl acquisition eor disposal needs.

TRADE — AYER CO.

. Linden Airport Linden, M. J.
Wabash 5-3000

AIRLINE DC-3
CARGO C-47

FOR SALE
DC-4E

Overwater Configuration
Convertible
Passenger-Equipped

Zero-Time Engines and
Airframe if Desired

OVERSEAS NATIONAL AIRWAYS
Box 2396,
Oakland International Airport,

California

Tel: LOckhovan 2-2247
TWX: OA-4372

Coble: ONATAIR, OAKLAND

ACES

OVERHAUL « EXCHANGE « LEASE
ALL P&W ENGINE MODEL'S

R985 - 1340 - 1830 - 2000
RZB00 M1 & M2
R2800 C Sarias

IMMEDIATE DELIVERY

The original M1 & M2 os engineered by
ACES copied by many but never dupli-
cated by any. CAA approved repair sto-
tion—powerplant closs 2

Write, Phone or Cable Today
Sales Monager

AIR CARRIER ENGINE SERVICE, INC.

P. O. Box 236, Miomi 48, Flao.
Tuxeda 7-2664

FOR SALE

EXECUTIVE LODESTAR

Operaled & Maintained by one corpora-
tion for 5 years.
condition

Aircraft jn exc:zllent
throughout. 1820-202A en-

gines. Dual omni & ILS. Dual qlide

slope. Collins communication system.

tire aircrafl recently rewired. New boots

& tank seal. Goodyear ‘Spot"” brakes.

Price $90,000

Send for detail specifications.

5. MORGAN SMITH COMPANY

P. O. Box 24 New Cumberland, Pa.

FOR SALE

CUSTOM C-47
INSTALLATION

consisting of

A-12 Sperry Auto Filot

A-12 Sperry Approach Coupler

A-12 Sperry Gyrosyn Compass

Dual set Collins 51 R-3 DMMNI! complele
with AMI OBI Antennas. rack swilches.
power supply ele,.

17 L-2 180 Channel Collinse Transmitter
21R-2 260 Channel Collins Heceiver

21¥-1 Collins Glide Scope |
185-4 Collins Transceiver

AZQ-10 RCA Hadar Sysiem with dual
Scopes and Brackets

SBA Bendix 3 light Marker Beacon
ARC-1 50 Channel Transceiver

Custom C-47 Instrument! Panel complete
with Flight Radio and Aircraft Instru-
ments.

BERNARD J. O'KEEFE
932A Pacific 5. Mew Milford, N, J.

Dual ADF'S. Bendix omni Mag, Gyro-
s3yn compaoss. pilols flight group all elec.
tric; copilols ih';rh,:ﬁ group vacuum. En.

ey

e B el s

[= e g

SPARKPLUGS WANTED

Surplus or usad mircraft sparkplugs wanted. Highest
prices Enui for R.B. 19/, 48552, 5/2, 5/3,. 5/4. 5/5,
23R, 27-R, 23, 21282, 'IIEEE R.P, 438: LE 44, 45;
L.5. d8: A.G. IRI, 2RI: R.5. 15-2R, 14-IR; R.C.
Q‘FI; RZ-14-R: R-Z14: R.N, 5/3: 549053, EIiEE 635",

i RADIO & ELECTROMNICS SURPLUS
14000 Brush 5. Detrait 3, Mich.

=

OXYGEN EQUIPMENT ||
SALES & SERVICE

REGULATORS — MASKS — VALYES
PORTABLES & CYLINDERS |

FIXED INSTALLATIONS
GOV'T. APPROYED REPAIR STATIOMN

J EP AEH“ Phone: ORegon 8-1161

:

EL SEGUNDOD, CALIFORNIA
For Sale—749 Constellation Parts
I complete Main Gear (107,000 1bs. pross)
i AIEGD-7 Propellar Dame
| complete 739 Janiteol Heater
2 79 C18 BD-1 Engines, incomplete

I completé Boost System
Many miseellaneous 749 details & assemblias

, BERNARD ). O'KEEFE
%32A Pacific St Mow Millord, N. 1,

C-47'S FOR SALE DC-3'S
ALSO

REPAIR OVERHAUL MODIFICATION

VOLITAN AVIATION

12520 Pierco St INC.

Pacoima, Callf.
Fhona EM-9-1283
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IN ALL INTERESTS OF AVIATION

If You're Important, you either read

AVIATION WEEK

or you odvertise in it, or both.

To EMPLOYERS

who advertise
for MEN:

When there are many applicants
tor a single position it frequently
happens that the only letters ac-
knowledged are those of the most
promising candidates. Others may

not receive any indication that their

letters have even been received by |

a prospective employer much less
These

given consideration. men

often become discouraged, will not
respond to future advertisements,
and sometimes question their bona

fide character.

Every advertisement printed in
the Employment Opportunities Sec-

tion is duly authorized.

It will help to keep our readers
interested in this advertising if you
will acknowledge every application
received, even if you merely return

the letters of unsuccessful applicants

with, “Position filled thank you”

written or stamped on them.

We suggest this in a spirit of co-
operation between employers and
the men replying to Employment

advertisements.

Classified Advertising Division

McGraw-Hill

Publishing Co., Inc.

AVIATION WEEK, January 6, 1958
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Minimize chemical inventory and take

advantage of low split-truckload prices

by combining orders for Maskants

and Etchants with CHEM-MILL,
the only manufacturer of a
complete line of chemical milling
products — made to work together!

CHEM-MILL

DIVISION OF TURCO PRODLUCTS. INC.
6135 South Central Ave., Los Angeles 1, Calif.
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AN INVITATION
TO JOIN OROC

Pioneer In
Operations Research

Operations Research is a young
science, earning recognition rapidly
as a significant aid to decision-mak-
ing, It employs the services of
mathematicians, physicists, econo-
mists, engineers, political scientists,
psychologists, and others working
on teams to synthesize all phases of
a problem,

At ORO, a civilian and non-
governmental organization, you
will become one of a team assigned
to vital military problems in the
area of tactics, strategy, logistics,
weapons  systems  analysis  and
communications.

No other Operations Research
organization has the broad expe-
nence of ORO. Founded in 1948 by
Dr. Ellis A. Johnson, pioneer of
U. S, Opsearch, ORO's research
findings have influenced decision-
making on the highest military
levels,

ORO's professional atmosphere
encourages those with imtiative and
imagination to broaden their scien-
tific capabilities, For example, staff
members are taught to “program”
their own material for the Univac
computer so that they can use its
services at any time they so desire,

ORO starting salaries are com-
petitive with those of industry and
other private research organiza-
tions. Promotions are based solely
on merit. The **fringe” benefits
offered are ahead of those given
by many companies,

The cultural and historical fea-
tures which attract wisitors to
Washington, D. C, are but a short
drive from the pleasant Chevy
Chase suburb in which ORO is
located, Attractive homes and
apartments are within walking dis-
tance and readily available in all
price ranges. Schools are excellent,

For further information write:
Professional Appointments

OPERATIONS RESEARGH
OFFIGE [ore

The Johns Hopkins University

VI00 CONNECTICUT AVENUE
CHEVY CHASE, MARYLAND
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LETTERS

Yoodoo Record

Congratulations to all concerned to the
Vioodoo speed record clfort. Well done
USA.

BowvyER
Director
Society of British Aircraft Constructors
Loandon
(Qurs, too, to Ted Bowver for his good
sportsmanship.—Ed. )

Radiation System

I would like to clarify a point concerning
the 60 ft. “Missile Tracker” telemetry an-
tenna (AW Dec, 9, p. 93).

These are telemetry  antenna  systems
which automatically track long range mis
siles to receive their telemetry signals. The
hasic 60 ft, antenna, bwlt by 1. §. Kennedy
& Co., is incorporated into the system by
means of a unique conical-scan feed and ap-
propriate  servomechamisms  and  controls.
The design and {|L"|-'L'|':'JEJLI.LL'Ht of the com-
E:l]u;_'t-:_' system—as well as the mstallation at
the down range sites—was accomplished by
the RF Systems Division of Radiation, Inc.
We are naturally prond of our part in this
significant addition to the AFMTC range
imnstrumentation.

H. W. GerTiNGgs

Manager

Contract Intormation and Publicity
Radiation, Inc.

Melbourne, Fla,

In Public Interest

s morning Vanguard exploded, and its
reverberations were quickly heard round the
world, thanks to a press dedicated to the
policy that if the Russians would find it out
then the ]mf:]it' in the U. 5. or Brazil or
India should immediately be privy to the
fact in all possible detail including guarter
hour reports on count down progress, pos
sible valve malfunction, ete. ad nausecam.
This evening a local radio reporter averred
that “this is a serious propaganda setback.”
Indeed it was, but primarily onlv because
this amatear pundit and hundreds like him
told the world this was so. But it would not
be true if these same reporters and news
analysts had presented it as factual informa-
tion undistorted by davs of [Jr[,'linn'n.trj.' the-
atrical  backeground l:luildu;:u and various
specious interpretations of 1ts sigmhcance.

In the frenzy created by the 11:1."-'+-—-I11|:1
[ specifically cite Aviarion WEER—regard-
ing the public right to an ever increasing
knowledge of detatled military information,
it 15 il]}]:lelr-n.'ﬁl'ljn' forgotten that few persons
are technically or politically capable of as
sessing  fragmental or interim  reports on
technological developments so that rarely are
they pr-:"t.L'n'rL'd to the |HIF:[|'L' In  proper
context, The public then 15 at best confused,
1l worst i[_':|}TL‘]]IE;I.I.~.l1.L' and alarmed: frus
trated by its inability to understand and
finally reluctant to place credence in amy
News source. A more III!}E!'IF'{HHC!TL' "n”'|“'||-”1l'
of such a policy 15 the adverse environment
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Aviation Week welcomes the opin-
ion of its readers on the issues raised
in the magasine’s editorial columns.
Address letters o the Editor. Aviation
Week, 330 W. 42nd 5t., New York 36,
N. Y. Try to keep letters under 500
waords and give a genuine identification.
We will not print anonyvmous lettors.
but names of writers will be withheld
an  reqreest,

imposed upon our scientists and engineers
responsible for our work in the missile
feld. Can vou conceive that this s con-
ducive to 1F]J[|5LIIII11‘J ]:l-:_'rhmlaﬂﬂl.t; h:. anyone
engaged m such chort?

Centlemen, this is not a baseball game,
And many details of our malitary develop
ments, even if unclassithed, are no more
the public interest than its knowledge of
the correction n an umpire's glasses. |
sincerelvy feel that Aviatrion WEEK as an
acknowledged and accredited spokesman for
the aviation industry has been editorially
remiss o its consistent thumping tor  re
laxation of restrictions on details of our
military  programs. With a natable assist
from Sputnik, von and others have reaped
the whirlwind of irresponsible reporting n
the lay press. While von can hardly be
indicted for their actions, vour culpability
must lie in Filure to recoenize that what is
known to the Russians is not license for
broad dissemination of such facts, partic
ularly if through nawvete they are distorted
to an extent in publication that it mav be
come politically prejudicial to our country
or detrimental to our scientific effort.

As a responsible technical journal vour
factual articles show mnsight and onderstand-
mg. It is unfortunate that vour editonals
are not so dispassionate.

]. K. BunkLEyY
Cuvahoga Falls, Ohio

=l |
First Blow

I read with interest Gen. White's com-
ment (AW Dec, 9. p. 19) that: “Least cde
sirable air defense, a ‘last diteh’ cttort, 15 to
fight the enemy after he gets over the targel
area., The Air Force mim is to keep the
enemy from getting off the ground.”

This sounds very nice: however, imple
mentation of such o policy wonld seem to
reguire a change in national thinking smec
it would obviously require that the Air Foree
strike the first blow. Is there anyvone n
Washington to make such a decision?

' Hexey C, ALBERTS
Lynnficld Center, Mass.

Comet Electra

May we sav how pleased we were on this
side of the AHantic to read that the Lock
heed Electra had been rolled out ahead of
schedule, as vou announced i the caphtion
ta the |}hhtff; of the aircraft on p. 39 of
Aviation Week for Nov. 15,

After studving the photograph. we were
even more pleased to see that the Lockheed
designers have followed the l!.'."..lllll‘-'lll.' of Sud
\Wwiation in using a de Havillaind Comet nose
and cockpit section, indeced, they appear to

have gone further even than the admrable
Caravelle in that they have followed the
lines of the Comet fuselape with praiseworthy
exactness, even to having w mdow end door
apertures which are a tarbon copy of the
British machine. It will be a big reliet to
the de [Havilland designers over here to have
such fHattermg conhrmation ot the sound-
ness of their efforts, and we teel tree now to
EXPIess Our opinion that the rather bulbous
lines of the Electra as shown in the adver
tisements, and which we now realize were
'.-imp]}. artists’ License, were a sad mastake,

Al |. Loxo

. B. Sexior

L. HoLLmxgs

Blackbum and General Amrcraft, Lid.

Leeds Design Office

173 Park Lane

Leeds 1, England
(AW corrected 1ts error on p. 40 of the
Nov. 25 issue.—Ed.)

Moon Reversal

Regarding the Dec. 9 1ssue of AviaTiON
WeEER magazine on p. 134, vour readers
may be interested to know that the reversal
cfiect observed in moon photographs has
also been observed “live” HHc:l;LrTflh a tele-
scope by the writer, which would seem to
indicate that the phenomenon is not limited
to the viewing of photographs.

Daxipr A, Laxciax:
Vhicrowave Associates, Ine.
Burlinzton, Mass.

™ -
Gravity Experiment

[ was very much interested in an item
that appeared in the column “Industry Ob.
server’ (AN Nov. 23%) concerming  an
“lImagmative gravity expenment being con-
sidered by Air Research and Development
Command. . . .”

Gravity rescarch is extremely important,
particularly right now, because the country
which pursues this line of research most
intensively  at the earliest possible tune
wonld stand the greatest chance of achieving
a physical control of nature and a psycho-
logical, cold-war victory of first IJ::I-_',]!H-.H!».'

Gravitational turbines could run off a
truly  limitless  source of encrgy—gravity.
And the fuel wouldn't cost a cent. Any-
thing that otherwise would have to be lifted
At 5_1f1.'.||‘ cfaort could be done effortlessiy
with gravitv deing the work mdirectly.

In particular, it takes little imagimation
to see how it could revolutionize fight
HiEHHL-‘Ifl haoth the .'!I’Eil.lll'-]‘.llh.TL' and H'IT”'HE]I
space. Rocket engines of great power now
nceded for getting out of the gravitational
pull of plancts would be enhirely unneces-
sarv. Weight would be reduced gradually
and centrifugal force would do the rest.

For pilots and passengers there would be
no red-outs or black-outs or even any sensa-
tion of flight during violent maneuvers. The
craft would generate its  own qr;;n.'il.‘:ﬂjnn:li
ficld which would be quite independent
from any exterior gravitational held.

' Roxarp Moxuwor

St. Paul, Minn.
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AIRCRAFT 1.Q.7

BOEINHG COMNYATRN BOUG L AS

| Identify as many of these Hytrol-
' equipped commercial and military
aircraft as vou can . . . mark vour
CONVAIR LOCAMEED BOEING
LOCKHEED

answers in the appropriate squares . . .
and receive a unique checker set and

board from Hydro-Aire along with vour score.

FAIRCHILD ODoOUCLAS

the aceepted anti-skid braking system —

pioneered since 1948, adapted and proved on

every major type airplane shown here.

Already standard equipment on today’s

BOUGLAS
LOCEHEED HORTH AMERICAMN ODoOUGLAS
CURTIGE HEDOMNELL

aircralt — ready and necessary for

those of tomorrow.,

HDROAIRE

FJO00 WINONA AVE, BURBANK, CALIF.

DDUGLAS DoOUGLAS

L‘l'l.‘-_'l.li:il.-'li HORTH AMEMICARN LOCHHEED
RECEIVE THIS CHECKER BOARD
_H ' : as a reward from Hydro-Aire
Every fighter, Every bomber,

for sending in your marked

the aviation subsidiary of

LOCKMEED BOEING

Every transport is Hydro-Aire equipped. copy of this advertisement.

What s your aircraft 1.0.7




The General Motors Matched Power Team
of Allison Prop-Jet Engines

and Aeroproducts Turbo-Propellers
Begins a New Flight Program to Further
Demonstrate its Versatile Performance
for the Military and Commercial Jet Age

SUPER CONSTELLATION DUPLICATES ELECTRA AIRLINE SCHEDULES —Four Allison
501 Prop-Jet Engines and Aeroproducts 606 Turbo-Propellers power this modernized Super Constellation
from Lockheed’s Flight Test Facility. Thus begins the Lockheed phase of a round-the-clock flight endur-
ance program unsurpassed in the field of modern prop-jet power. While Allison is rapidly accumulating
1000 hours in “Operation Hourglass,” Lockheed will log an additional 650 hours, ranging from routine
airline schedules to extreme weather conditions. Power plant performance data accumulated in these pro-
grams not only provide practical operating background for the new Lockheed Prop-Jet Electra, but also

significantly contribute to Navy and Air Force development programs.




