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All-metal self-locking nuts ®

You benefit four ways when you specify the new

style lightweight Kaylock nuts:

'l Kaynar's seven years' experience supplying lightweight
all-metal self-locking nuts to the aircraft industry has
given us valuable production know-how that pays off
for you in immediate availability.

2 More complete than any other line. Parts available in

thread sizes #4-40, #6-32, #8-32, #10-32, 14-28,
5 6-24 and 34-24 in two-lug, one-lug, corner type,
floaters and gang channel base configurations, both
regular and miniature sryles.

—

or more information write The Kaynar Company, Kaylock Division. Box 2001, Terminal Annex, Los Angeles 54, California

KAYLOCK now available for immediate delivery!

They are lighter than former Kaylock designs by up
to 23%. High strength — low height permits addi-
tional weight savings by use of shear thread bolts.

New thread relief feature allows the bole grip to enter
the nut base, substantially reducing the need for shims
and changes in bole grip lengths.

=
N.A.S. standards for Lightweight nuts,

including miniatures, now approved for Vv
inclusion in A.N.A. Bulletin Na. 147, .
Kaylock all metal self-locking nuts are h

precision products made in conformance

x o : : Trode Mark
with applicable military specifications,

-'.- T: el
SR HT

ILOTLESS, poised to rocket into the arena of the skies
—America’s guided missiles stand ready to seek out
and blow any marauder to “kingdom come.”

A pioneer in this nation’s missile program, Goodyear
Aircraft Corporation has made many substantial con-
tributions to these vital defense weapons.

It has developed a guidance system which gives these
robots a pathfinding instinct of uncanny accuracy,

It builds booster cases which give “thrust” for the
blast-off.

It fabricates Bondolite, the bonded structural sandwich

7heyre doing big #hings at

Plants in Akron, Ohio and Litchfield Park, Arizona

material which can give strength without weight-penalty
to their airframes.

It produces GEDA, the Goodyear Electronic Differential
Analyzer—an analog computer of advanced design
which makes it possible to pre-test the performance of
these missiles without launching them, to predict their
behavior and path.

In missiles, metal-working, plastics, electronics and
many other fields—Goodyear Aircraft Corporation has
demonstrated itself to be a reliable member of America’s
air team, a vital partner to this nation’s aeronautic
industry.

GOODSYEAR AIRCRAFT

Bondolite, Geda —=T.M.'s Coodyear Alreraft Corparation, Akraon 15, Ohlo



the world’s largest manufacturing facility for aireraft seating

if you were flying a
Cessna T-37
which of these

would be
YOur

seat?

Weber, leading pro-
ducer of escape systems,
has more ejection seats
flying than any other inde-
pendent manufacturer. But,
ejection seats and even Weber's
advanced designs of escape sys-
tems are neither the beginning nor
the end at Weber...as pioneer pro-
ducers of all types of military pilot,
erew and passenger seats Weber is able
to offer the facilities of its specialized
engineering staff to counsel on or design
aireraft seats — then manufacturing plus
field training and assisting service personnel in
“always ready” maintenance — to meet tomor-
row's flight requirements.

For like yesterday and today the pilot will see
tomorrow’s new horizon from a Weber seat.

.« for atreraft interior equipment

a World of experience in: Pilot and crew seats, ejection seats, passenger seats, buffets and lavatory units.

WEBER AIRCRAFT CORPORATION

a subsidiary of Weber Showecase and Fixture Company, Ine.
2820 ONTARIO STREET, BURBANK, CALIFORNIA

prlol seal: 7 crew seal:

18

AVIATION CALENDAR

June 24-28—American Institute of Electrical
Engineers, suommer gencral mecting
Sheraton Mt Roval THotel, Montreal,
Canada.

June 27-29—13th Annual Mecting, Institute
of Navigation, Sheraton-Park Hotel,
Washmgton, ). .

July 2-11—24th National Scaring Contest,
Harris Hill, Elmira, N, Y.

July 6-10=Eleventh All-Women Transconti.
nental Air Race, from San Mateo County
Airport, Carlos, Calif,, to North Philadel-
phia Airport, Pa.

July 12-13—British Lockheed Intermational
Acrobatic Competition, the National Air
Races (third round) and the King's Cup
Air Race, Coventry Civil Acrodrome,
Baginton, England. |

July 28=Third Annual Jaycee A Iair,
sponsored Ly Portland  (Oregon)  and
Junior Chamber of Commerce, Portland
International Aarport,

July 31-Aug. 4—FEleventh Annnal National
Convention, Air Force Assn,, and Aar
power Panorama, Sheraton-Park  and
Shorcham Hotels, Washington, D. C.

Aug. 1-2—Se¢cond Anmual Exiborama and
First Annual National Photo Instrumenta.
hHon Svmposium, Society of Photographic
Instrumentation Engincers, Ambassador
Hotel, Los Angeles.

Aug. 5-10=National Naval Aviation Mect-
ing. Institute of Aeronautical Sciences,
U. 5. Grant Hotel, San Diego, Calif,

Aug. 10-11-Midget Airplane Races, Osh-
kosh, Wis,

Ane.  20-22—Bendix-Scintilla  International
Ignition Conference, Sidney, N. Y,

Aug. «U-23—=Western Electronic Show &
Convention, Cow Palace, San Francisco,

Aug. 26-28—Cas Dynamics  Symposium,
Transport Properties in Gases at Hgh
Temperatures and Pressures, Techno-
logical Institute, Northwestern Univer-
sitv, Evanston, III.

Aug. 31-Sept. 1-Midget Airplane Races,
Ft. Wayne, Ind.

(Continued on page 6)
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HEAT’S ON...
and ready to scramble !

The Convair FI02A scrambles to intercepting
altitude at a moment’s notice . . . thanks to the
reliable Herman Nelson MC-1 Portable Heater
which supplies finely controlled quantities of
warm and tempered air for pre-flight servicing.

Heart of the MC-1 is this Heat Exchanger unit,
precision fabricated by Lavelle to Herman Nelson
drawings and specifications. Proved under test
to exceed 1,000 hours of continuous operation,
the Heat Exchanger assures.dependable heat to
speed take-off when the FI02A is on ‘“alert™.

To speed production and on-time delivery, the
MC-1 Heat Exchanger is fabricated with special
tools, custom designed and built by Lavelle.
During a five-year period, frequent review of
processing and tooling has enabled Lavelle to
improve quality . . . without increasing cost to
customer, despite rising labor and maternal costs.

| For components requiring precision fabrication,
quality workmanship, dependable dehivery . . . at
reasonable cost . . . contact Lavelle.

LAVELLE AIRCRAFT CORPORATION » NEWTOWN, BUCKS COUNTY, PA.
Between Philadelphia, Pa., and Trenton, N. J.




AVIATION CALENDAR

(Continued from page 5)

Sept. 1-15=Sixth Intemational Aeronautical
Conference, Roval Aeronautical Society
and Institute of the Aeronautical Sciences,
Folkstome and London, England.

Sept. 2-8—1957 Flying Display, Society of
British Aircraft Constructors, Famnbor-
ough, England.

Scpt. 3-4—11th General Assembly, Inter-
national Union of Geodesy and Geo-
physics, in conjunction with Interna-
tional Geophysical Year, University of
Toronto, Canada.

Sept. 9—13th Annual General Meeting, In-
tcrnntiunal Air Transport Assn., Madrid,
Spain.

Sept. 9-13—=Twelfth Annual Instrument-
Automation Conference & Exhibit, Cleve-
land Auditorium, Cleveland, Ohio.

Sept. 13—=Third Pacific Area National Meet-
mg, American Society for Testing Mate-
rinlﬂ, Sheraton-Palace Hotel, San Fran-
cisco, Calif.

Sept. 15—1957 Garden Party and Flying
%15];:}31. Roval Aeronautical Society, Wis-
lev Aerodrome, Weybridge, Surrey, Eng-
land.

Sept. 26-27=Fitth Michigan Aeronautics
Conference, jointly sponsored by Univer-
sity of Michigan Transportation Institute,
Western Michigan University, and The
Acro Club of Michigan, -’llpﬂn:] Mich.

Oct. 1-5—National Aecronautic Meeting, Air-
craft Production Forum & Aircraft Engi-
neering Display, Hotel Ambassador, Los
Angeles.

Oct. 2-4—Tenth Annual Meeting and

. Forum, Mational Business Aircraft Assn.,

| Cosmopolitan Hotel, Denver, Colo.

Oct. 7-9—13th Annual National Electronics

: ®
Conference, Chicago, 111
| ¥ - '
Oct. 7-10=Triennial Inspection, Lewis “ M w E I I’ s
| Flight Propulsion Laboratory, Cleveland.
| Oect. TlE—Elghth Annual Emlgms—s Inter-

national Astronautical Federation, Barce-

lona, Spain. For details write: TAF, 35

Lowell Rd., Concord, Mass.
AnﬂthEr Oct. 9-11—National Fall Convention, So-

ciety for Experimental Stress Analysis, El
famous Cortes Hotel, San Diggo, Calif.

Oct. 21-22—Canadian  Aeronautical Insh-
P |EHE tute-Institute of the Aeronantical Sciences
Meeting, Montreal, Canada.

P R OVE N l N : s E RV' c E Uﬂrll:;cuztialii_ggmﬁ;ﬂc;f nnm:::'w ﬁiﬂ?ﬁ}:

Snﬂelt_;. ﬂi m‘-l?':h““’m] B ngineers, Amer- / ;‘ | As a supplier of welded rings and components to major
AL IE5 LRGERE, AVERIOWT, £l TR United States jet engine manufacturers, American Welding has
1944 in 1944, ine dependable B-24 wos proving itself in service. And, | Oct. 24-25—Fourteenth Annual Display, Ai. S proven its skill as part of an industry where cost and precision
? i then, 13 history-filled years ogo, Rockbestos high temperature craft Electnical Equipment, Aircraft Elec- are vital factors. As the missile and rocker programs
j&3 Copsalidaivd Viallse wireg was well known to the aviation industry — haod earned o ;-I:IEEI]“ Emiltt}’h !;?n Pacific Auditorium, A grow Eoiis tha Etperiml:ﬂtal W prnl:luctil:ln stage, Amweld's
i roven-in-service tation, 05 Angeies, Lalt. : ‘ ; il . ST

E_.H L:“mm”_ iy im0 K I T Oct 13,1%_11“-31 Annual Meeting, Asso- : _ experience and skill can play a part in these essential programs,

e e poues Long animportant part of the aircraft industry, Rockbestos has con- | ciation of the U. S. Army, Sheraton-Park | If you have a problem that can be solved by a rolled

I e ] Y “ﬂulﬂ”}f prﬂdl.ll:ﬂd h|gh I'EMPEFH*UTE wWire Whlch meels Ihﬂ E:!I:UI:HHQ I]ﬂ't{'], '“rmﬂhiﬂgfﬂﬂ. IJ. {:. H-“.d “.EIdEd ri_ng or mmpﬂnﬂn[. or an}r “.-Elded fﬂ.h[’ifﬂ‘l’iﬂ'ﬂ.

Iy . - “p i £, . ;

standards of modern airplanas . . . both military and commercial. Oct. 28-30—Annual East Coast Conference | _ contact American Welding's Industrial Products Division. Their
Rockbestos will continue to develop wires to meet the aircraft in- on Acronautical and Navigational Elec- : ,. ..: skill, experience, and engineering are at your service.

tronics, Fifth Regiment Armory, Balti-

; ot : , more, Md., '- :
high lemp?ru‘rurﬂ wiring problems. Write, wire or phone fpr com- Oct. 28- L31—"'-.'ﬂtinn:|l Industrial Packaging L . 420 DIETZ ROAD WARREN, QHIO
plete specifications and application infarmation. & 1 iand]mg Exposition, Atlantic City S _— y
,, e . J,..r

Convention Hall, N. J.
ROCKBESTOS PRODUCTS CORPOR ATION Nov. 5.7—Joint Military-Industry Guided

Missile Reliability S limited t o :
.-..nun....:r\i%—mg.. NEW SAVEN 4, coMNEaFiaey | thee v éégﬂﬂ"éffr’.“&“ ey AMERICAN WELDING ﬁﬁ//

NEW YORK « CLEVELAND « DETROIT s CHICAGD + P Naval Air Missil Y : .
ST.LOUIS « LOS ANGELES + ATLANTA + DALLAS » OAKLAND « SEATTLE Calif. Qe e The World's Leading Manufacturer of Welded Rings
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QUALITY ACTUATORS
FOR QUALITY PRODUCTS

THE ACTUATORS

554260 Minioture 2-Position 1010535 Multi-Position
Rotary Actuater Rotary Actuator

Turbine-Driven Hydraulic
Power Unit for B-52

. e
The Electro-Mechanical manvfactur- A natlionwide service organization
ing depariment at Bendix-Paocific stands behind all Bendix-Pacific
where octuators are produced. acluators and other products,

Bendix-Pacific in Morth Heollywood

comprises five fully equipped manuy-
facturing plants.

Today's advanced engineering demands top quality from each compo-
nent more than ever before in history. Bendix-Pacific is today supplying
quality actuators for the industry’s latest and most advanced products.

A qualified Sales Engineer is available to discuss your actuator problems,

Write for detailed information. 7 /J/
Nf

e —— - e o % -— - = —— o —r—

e L R r_-__:_'. N— r B T :‘__ R - = a --..'
moat 8 wvonawuies 8 massice cuioance o twereeine M s oeosomecnea. i PAGIFIC DIVISION

=N : % = E .~ R . A P “Bendix Aviation Corporation
(xﬁl_i.ll ,. _@: r‘ &J = ;E_._- . @ ;'= if;f MNORTH HOLLYWOOD. CALIF.
~ B % A 4
Hndgepurl Conn. * Dallas, Texas * Duflun, Ohio ®* Washington, D.C.
- - R TR TR P TR T T T, e T e e e e e e X ¥ T e T .

A SPECIAL BREED OF CAT...

are the airnrafE parts of today

...and the divisions of H & B American Machine Co.,
Inc. offer you the specialized skills and equipment
needed to produce these parts on schedule

and of the highest quality.

rﬁ

-| '.'l-

.-."'-'

- = _____l_

2 DIWSIONS TU SERI/E YUU

WBEI Coast Division : ;‘__ L% T R
Aircraft Parts | f—

; W‘I'I'l' 21 Jefferson Blvd F.f !

b Eu]vnr Clty. Elfifurnin IR

~Atright: |
Mid-West Division |

Aircraft Parts

1450 E. 19th Street |
| Indianapolis, Indiana |

. oo e T e _.:a.-._-*‘..rr_:.:i.__.r_u_._u_.._L
llustrated above are typical structural machined | i
aircraft parts and assemblies currently being man- ﬂ.
| ufactured in the two divisions.The aircraft divisions i
| operate under Air Force approved Quality Control J?"'
systems. Each division possesses the most up-to-
date equipment for its specialty including many
pieces of equipment designed around a particular
part, .

Convair B-58 Boeing B-52

AMERICAN MAcHINE Co.. INC.

General Otfices: Prudential Plaza, Chicago 1, lllinois




sculpture

iNn
motion.

TENMESSEE FACILITY

ALTAMIL

225 OREGON STREET EL SEGUNDO, CALIFORMNIA

r.:'i-:,-..- '
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and assemk mfhi'%

aireraft and miﬂﬂﬂéf'
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production.

ALUMINUM TAPER MILLING CO., INC. .

MACHINING DIVISION OF

CORPORATION

™ WM. NORTHERN FIELD TULLAHOMA, TENNESSEE

IN ENGINEERING THE BEST OPPORTUNITIES ARE IN AVIAT

[ON«IN AVIATION THE BEST OPPORTUNITIES ARE AT TEMCI

GROWTH IN EXPERIENCE

E.-

e

*
Chin= _

Eent

By the yardstick of time, Temco’s experience
measures only 11 years.

But, because its growth has been exceptionally
dynamic, Temco has gained experience beyond
its years.

Measured in terms of achievement, Temco's expe-
rience includes the know-how that has gone into
the completion of projects involving thousands of
aircraft and weapons systems.

Temco's overhaul and modification departments
have processed more than 2,870 aircraft. Upward
of 145 major component design and production
contracts have been fulfilled with customers,
including almost every leading U. S. aircraft

r|l-l—l|ll- - = l"'l'i"l"'-'ﬂ

AIRCRAFT CORPORATION, DALLAS, TEXAS
IN ENGINEERING THE BEST OPPORTUNITIES ART 1% AVIAI

Temco-designed jel aircraft

Gr oo GROWTE tobls %amfvu/

Aircraft overhaul and modificalion

builder. In prime contracts, Temco experience
includes jet aircraft, drone and still-classified mis-
sile projects.

Temco's diversified experience creates a stimulat-
ing climate for that engineer who has set exacting
requirements for the career he is seeking. Here are
the associates, the prestige and the opportunity
that will best challenge his own experience and
reward his talents.

O e e e e, S S S e e e e e e e

Mr. Joe Russell, Engineering Personnel
Room 103-], Temco Aircraft Corp., Dallas, Texas

Please send me complete details of the Temco story
of unusual opportunities for experienced engineers.

I am especially interested in T==

L-H-H-.-d-!-l-l-l-l--u - S M Y NN N N G m g s J

Name am y o
Address
City _State____

[ON « IH AYIATION THE BEST OPPORTUNITIES ARE AT TEMCC
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TAILORED TO WITHSTAND ENVIRONMENTAL HAZARDS

“Originally infroduced as Bendix| Scinseal, this remarkoble protective cov-
ering for wiring assemblies has achieved wide acceptance because of ifs
versatilify and adoptability to virtually any installation condition. Benseal
is identical fo the product produced under the former name Scinseal.

If your operations require the use of
wiring assemblies which must function
in extreme temperature conditions
or withstand other environmental
hazards, you need the protection of
Benseal. It is the perfect protective
material for wiring assemblies and
usually eliminates the need for metal
conduits.

The Benseal process was developed
by Scintilla Division of Bendix for

SIDMEY, NEW YORK

12

the fabrication of wiring assemblies
using polyvinyl sleeving and molded

junctions. It is formulated to provide

wiring with an air-tight seal against
operational hazards and gives the
protection you need, whether your
problem is extreme heat, extreme
cold, fuel and acid proximity or, per-
haps, a combination of these factors.

Whatever vour wiring assembly
difficulties may be, it's a good bet

that Benseal can help you solve them.
[t comes in varying colors, each indi-
cating a different function, and can
also be hot-stamped to provide posi-
tive identification. Many electrical
connector adapter molds are avail-
able, as well as the T°s, Y’s and
variable molds necessary to provide
reliable assemblies of any configu-
ration.

Detailed information and data on
Bénseal are available on request.
SCINTILLA DIVISION OF BENDIX AVIA-
TION CORPORATION, SIDNEY, NEW YORK.

TTRADE MARK.

AVIATION CORFPORATION

ENGINEERS:
Write our Employment Super-

visor for detoils of o coreer
with our growing organization,

SUMMERTIME
IS A
FRIENDLY
SKY

MILITARY PRODUCTS

You can tell a friendly, summer sky: it'll fetch a sun

to freckle small fishermen, or sometimes rustle up a rain to wash
behind their ears. A friendly sky is what our Air Force aims

to keep—with electronic watchfulness that can spot aggression almost
before it starts. As IBM sees it, this is the surest guarantee

that our skies will remain friendly . . . and free.

MILITARY

PRODUCTS

» DATA PROCESSING » ELECTRIC TYPEWRITERS « TIME EQUIPMENT



*DELIVERY...PDQ”

E*nm Narmco’s shipping department to

your manufacturing facility, “Metlbond” structural
adhesives and “Conolon” laminating materials
are given every packaging and special handling
protection. All Narmco products leave our

Costa Mesa, California plants under scientifically-
controlled conditions insuring Peak Delivered
Quality.” This practice is consistent with
Narmco’s dominating philosophy of complete
customer cooperation from production line

to flight line.

Narmco’s insistance on the ultimate in

protective packaging, in controlled shipping
conditions, and in informative marking

and labeling, zeros in on one of the toughest
problems faced by missile and airframe
manufacturers...delivery of quality structures
and assemblies under budget and on

schedule! Receiving needed material on time

and in top condition is of key importance

in keeping production lines operating at
profit-making efficiency. Assurance of consistently
high quality after shipment is vital in terms of
meeting production schedules. That is why Narmco
strictly enforces protective packaging and
controlled shipping requirements.

Attention to such “important trifles” i1s another
reason for Narmco’s leadership in structural
adhesives and laminating materials...another
reason why more and more Narmco

products are being used by an ever greater number
of airframe and missile manufacturers...

doing jobs every day that metals alone can’t do!

*Peak Delivered Quality

A

/

o " Marmco technical field representatives
A throughout the United States and Canada can

assist in solving your structural design prob-
lems quickly, efficiently and economically. For
immediate assistance, write, wire or telephone

PIONEERING THROUGH RESEARCH

NARMCO RESINS & COATINGS CO., Dept. 22 600 Victoria Street, Costa Mesna, Californmia
Los Angeles . . . Seattle ... Fort Worth ... Dayten ... Tulsa ... Philadelphia... Toronto

- ¥
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= Wherever
engineﬁfare joined
to airframes
LORD -
controls vibration /™

Effective noise and vibration isolation at the
vital link where engine meets airframe is a key \
to smooth, quet flight. LORD bonded-rubber
engine mountings have consistently proven
their ability to control the engine vibration
level effectively 1n all types of power plants—
turboprop, jet and reciprocating. On small
planes or heavy bombers, military or
commercial, under extremes of operating
temperatures and environmental conditions,
Lorp mountings have an impressive record

of performance, economy and safety.

LorD aircraft engine mountings are lightweight,
easy to install, longer-lasting and require
fewer replacement parts. They are designed
for maximum safety at all times.

Lorp has a 25-year record of supplying the designers
aircraft industry with the best in engine anid producers
vibration control. For further information on & Lol
LorD bonded-rubber products, contact the oreoree
nearest LOrD Field Engineer or write rubber
the home office, Erie, Pa. vopr oducts
| since 1924

AETLAKNTA GECRGIE CCdarT 1133 DAYTON, OH10  Michigan B8T]

I.ﬂlll H.AHUF!:T““IHE anFAHT . EHIE, FEHHE*L“AHIA BOSTON, MASS HAncock §-9115 DCTROET, MICH. - TRinay & . 2040

CHICAGD, ILL  Michigenm 2-6010 LOS AMGELES, CAL. « HDtywooa 4 Fia])
CLEVELAND. OHID - GHsdyssde 3-1175 HNEW YORE AN ¥ Clrgle F-133%
DALLAS TOEAS Riyeriids 1 3353 FHLLADLLP-ES Pa - Lieust &-0547

im Eansdi gy & Power Efgnesicong Cornorabon Limiled
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KEEPING INSTRUMENTATION
A STEP AHEAD OF SPEED

AVIONICS IN ACTION AT BURROUGHS:
FROM RESEARCH AND DEVELOPMENT

TO PRECISION MASS PRODUCTION

Today's dromatic new developments in aircraft per-
formance demond equolly dramatic new developments
in flight instrumentation. And Burroughs is assuming
ever greater responsibilities in this field through its
wark in the brand-new science of avionics.

Examples? Past experience in mass production of such
instruments os altimeters, occelerometers and gyros.
Plus, of course, extensive research and development
in totolly new concepts of flight instrumentation. And
in all these enterprises, reliobility cansistently keynotes
our performance,

VWe have, too, the copaobilities ond facilities for turther
research ond development in this fost-moving field.
And in oll areas of our proved responsibility and
competence—not only instrumentation but control sys-
tems, electronic computation, communications, data
processing and others—we stand reody to see de-
tense contracts oll the way through. Yes, from pre-
liminary research to installation ond field service.

Write, coll or wire Burroughs Corporation, Defense
Contracts Orgonization, Detroit 32, Michigan. Or
Burroughs Detense District Offices: Paoli, Pa. * Dayton,
Ohio, 3898 linden Ave. ®* Encino, Calif., 17071 Venturo
Blvd, * Washington, D.C., 1739 "H™ 5. N.W.

BURROUGHS

THE FOREMOST NAME IN COMPUTATION

Forgings of Armco 1/-4 PH Stainless
Give High Strength to

MISSILES, FIGHTERS, BOMBERS

Designers specify forgings made of special Armco Stainless
Steel for critical parts of airframes, power units, accessories.

Wherever design or production re-
quires a forging, you'll find unusual
advantages offered by Armco 17-4
PH. It provides a unique combina-
tion of high strength up to 2900 F,
corrosion resistance, easy fabrica-
tion and economy.

That's why this special Armco
Stainless Steel is being specified for
forged primary airframe elements;

engine supports and mounts; fit-
tings; bodies, shafts and gears for a
wide range of accessories.

High Strength-Weight Ratios

On a strength-weight basis, Armco
17-4 PH Stainless Steel is one of the
strongest forging materials avail-
able. These properties show you
why:

TYPICAL SHORT TIME PROPERTIES OF ARMCO 17-4 PH FORGINGS
{Condition H 900)

75 F B0OD F

Tension

Ultimate, psi 200,000 158,000

0.2% Yield, psi 178,000 138,000

Elongation, % in 2" 12 10

Hardness, Brinell 420 330
Compression

0.2% Yield, psi 178,000 -

Other mechanical properties are correspondingly high at both room and elevated temperatures.

ARMCO STEEL CORPORATION

1567 CURTIS STREET, MIDDLETOWN, OHID

SHEFFIELD STEEL DIVISION = ARMCO DRAINAGE & METAL PRODUCTS, INC,

THE ARMCO INTERMATIONAL CORPORATION

Heat Treatment Simple

Armco 17-4 PH is readily forged by
any of the standard methods., Heat
treatment is simple. The high
strength of 17-4 PH 1s fully devel-
oped by merely solution-treating at
1875 to 1925 F for 14 hour, then
hardening at only 900 F for 1 hour.

Machining can be completed be-
fore hardening because the low tem-
perature produces only a light heat
tint and practically no distortion.

In your designs for missiles and
supersonic aircraft, consider how
forgings made of this special stain-
less steel can help you overcome the
combination of high stresses and
heat. Armco 17-4 PH Stainless Steel
1s available in bar and wire as well
as forging billets.

17-7 PH sheets and strip

A companion grade, Armco 17-7 PH
Stainless, is produced in high
strength, easy-to-fabricate sheets,
strip and plates that are widely used
in high speed aircraft.

Write for complete information.
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One look and the pilor KNOWS.
In a glance he reads actual ground
speed and drift angle.

This vital data, never before avail-
able, is displayed on the flight panel
automatically and continuously.

The dials "read™ the key unit in

Ground Spggd & Drift Aﬂgl& GPL's revolutionary Doppler auro-

navigation systems. Other phenom-

Any Time, Anywhere, Any Weather enal units in these systems tell where

vou are and how to get where you re

‘““‘cops! headwinds”

poing. The systems operate entirely
without ground aid or celestial fixes,
have proved themselves globally in
millions of operational miles,

GPL's auto-navigators were de-
veloped in conjunction with the Air
Force (WADC). They are the resulc
of GPL's harnessing of the Doppler-
effect to air navigation — an achieve-
ment comparable in magnitude ro
the breaking of the sound barrier,

Spotting a headwind is easier than read- GPL Doppler auto-navigators are bring-
ing a windsock for military pilots these days.  ing about a revolution in flight. Their bene-

GPL’s Doppler auto-navigation systems
tell them “Headwind” — and how much —
the instant one appears, let them seek a more
favorable wind.

Because they do, they save precious time
and fuel — and prouvide a priceless margin of
safety.

ENGINEERS — GPL achievements have spened up some unusual research and development opportunities., Send resumé te Personnel Manager.
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fits will one day soon extend to everyone.

A.F.A, Meating
July 30—August 3
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Weld Strength! Magnesium has 95% weld efficiency

In the picture above, a small arc-welded magnesium bar is
supporting a load of four tons. This is one example of what
we mean by “strong” when we say magnesium is light but
strong, Its weld efficiency, the relationship between the
strength of the parent metal and a welded joint, is very high,
AZ31B magnesium alloy plate, tensile strength 35,000 psi,
has a welded joint tensile strength of 33,000 psi, or a weld

efficiency of 95%!

Magnesium can be arc welded, gas welded, or welded by

YOU CAN DEPEND ON
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electric resistance (spot, seam or flash). Magnesium plate
%" thick can be joined by are welding in one pass. It can also
be readily joined by most any other method: riveting, bolt-
ing, screwing, adhesive bonding and self-fastening devices.

These facts spotlight just one of the many reasons magnesium
does a better job in many fabricated metal products. For
maore iﬂFUl-lﬂilti{]”, E‘E]lltil[..'t :l.'l:'I'l,'ll' nearest I:}I;':l"n."l.' :‘-ii_fl,lL"_'i l::l_"-i{'ll;:., Or
write to us. THE DOW CHEMICAL coMPaNY, Magnesium De-
partment, Midland, Michigan, Dept. MA1403A.

EDITORIAL

Courage to Face the Future

Last week we shared a delightful evening with several
hundred members of the Institute of the Aeronautical
Sciences in Los Angeles listening to the personal remi-
niscing of three titans of the aircraft industry—Donald
Duugim |. H. “Dutch” Kindelberger and Robert Gross.
They were speaking as representatives of an industry that
now employs 235,000 people in the Los Angeles area
alone and has a weekly payroll there of $25 million.

But their tales were of the lean and hungry days when
the aircraft industry first took root in the then smogless
Los Angeles climate. The courage, determination and
ingenuity of these pioneers in creating a new industry
based on a new and then hardlv acceptable technology
should be a great source of inspiration for the younger
generation of engineers and managers who are now the
shock troops of the largest single manufacturing industry
in this country.,

Aviation Fever

There was Donald Douglas telling of how he was bit-
ten so badly by the aviation bug that he left the Naval
Academy at _"ua:uI}ttrIu. to pursue this infant technology
at the Massachusetts Institute of Technology in the
classrooms of Dr. Jerome C. Hunsaker. Spending a grad-
uate year operating the first academic wind tunnel i this
country at MIT, he went on to become chief engineer
for Clenn L. Martin and then struck out for himself in
Santa Monica with capital of 5600 to found the giant
industrial enterprise that now has plants as well in El
Segundo, Long Beach and Tulsa. In addition to its
military contributions in aircraft and missiles, the Doug-
las name is the hallmark for superb transport aircraft.

There were friendly rude remarks about the first
Douglas militarv prm!uct the (-2 observation pl ane, by
“Dutch” Kindelberger, who was then chief engineer for
Douglas, and Ira Eaker, who as an Air Corps lieutenant
made the Arst delivery flight of this aircraft. It had an
uncontrollable desire to spin without anv ability to re-
cover from the maneuver. Eaker recalled how the Air
Corps solved this problem ﬂ'mp]x by screwing a placard
to the instrument panel saying, “T'his aircraft will not
be spun.” And “Dutch” hmr;lclhf_rs?::r recalled his engi-
ncering hx of placing a 400-1b. casting in the rear of H1L
fuselage so that the pilot could jettison the casting with
2 bomb shackle release if he had stabi lity trouble.

When “Dutch” came west to join the Douglas Com-
pany he could pack all of the existing technical literature
on the state of the art in two condensed milk can cartons.
He brought his family to Califorma in a Model '1 Ford,

camping out along the trail in a tent of his own design
and construction. Ira Eaker, who was moderator for
the panel, recalled that this was the only Kindelberger
design that never went into mass production,

Bob Gross told of how he straved from the banking
business into the Varney Air Transport Co. that Hew
the sleek designs of the Loughead brothers up and down
the West Coast, making friends and losing money. Gross

chuckled at the impulse, then considered sheer insanity,
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that prompted him to buy the assets of the bankrupt
Loughead company for 550,000 in the Los Angeles
County Courthouse. And he noted that, in an era when
mass engineering effort 1s the fashion, it was an extremely
small group of Lockheed engineers led by “Kelly” John-
son that created the first LH{'LIILL’.'{I jet ﬁﬂhl‘.‘u the P-80
—1n just 150 days.

There were tales of the tribulations encountered by
managers i the accordion squeeze cycles of aircraft
financing and military policy that called for more than
the average managerial ingenuity, |}piu| was “Dutch”
Kindelberger's recollection of V] day when he found
himself with 60,000 employes on his payroll and only
24 aircraft to build after cancellation of orders for 8,000
planes in 24 hours. Out of these ashes the phoenix of
the post-war industry grew to new peaks of employment
and profts and an increase of infinite magnitude as
avionics, nuclear energy, mussiles and hypersonic speeds
entered its technical spectrum,

These pioneers who weathered so many technical,
financial and political storms durning the past gquarter
century knew HI{:}' WCIC 51}E1I]~:in£_; at the VETY time their
industry is facing another major political-hnancial crisis.
The details of this impending fiscal policy squeeze that
threatens to cut the guts out of the nation’s airpower
program have been reported in detail in Aviarion WEeEk
in the preceding three issues. Some of the speakers and
their listeners knew they would soon be on a Douglas
or Lockheed transport winging east for a decisive show
down meeting in the Pentagon with Defense Department
ofhicials on just what the immediate future holds.

Crisis Is Real

There is no question but what the impending crisis
is genuine. At this writing it appears that the amrcraft
industry will have to take some lumps as a result of a
g{uunmmtlli fiscal policy of dubious value and wisdom.
There 15 also no question that the areratt imdustry will
continue as a vital part of the nation’s economic and
military strength despite any temporary problems posed
bv bunglhing government hscal policies.

[nevitably and 1:-n:rpn:rh there will be a weeding out of
the weaker members of this industrial complex lel only
the technically sound and managerially efficient organi-
zations will survive. As “Dutch” l-.mr;h:]h:.rr={.r told his
audience:

“It is better to have a few mighty oaks than a forest
of weak saplings.”

In this time of crisis it was intercﬁting and significant
for the younger generation of engineers and managers to
see and lli.':d]‘ thmr: three uuu:v-.fu] veterans of t]w feast
and famine cycles of the past 25 years, each of whom
founded and led his own organization to steady growth
and current prosperity. They offered a good exhibit of
the qualities required for survival and growth in thus
technically exciting industry. The new generation can
profit well in courageously facing the future.

—Robert Hotz
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FENWAL UNITS WATCH

Quick, Accurate
Units Advance
Aircraft Safety

ASHLAND, MASS. — Over-heat
protection and temperature control
in aireraft have been given a big boost
by Fenwal engineers here. They've
produced a broad line of extremely
accurate and reliable temperature de-
tectors and controls for aircraft.

Based on the unique THERMO-
swiTcH? principle, the units provide
unfailing operation and exact repeat-
ability. This principle is differential
expansion wherein the activating con-
trol element is a single-metal shell.
This single metal shell expands or
contracts with temperature changes,
making or breaking the totally en-
closed electrical contact.

Vibration, shock and eclimate ex-
tremes have no adverse effect on the
Fenwal units.

The line embodies heater controls,
cooling effect detectors, differential
thermostats, baggage compartment
over-heat detectors and midget and
miniature controls for tight-spot in-
stallations.

All are extremely light and com-
pact.

For details on any or all, write to
Fenwal Incorporated, Aviation
Products Division, 128 Pleasant 5t.,
Ashland, Massachusetts.

CONTROLS TEMPERATURE
LI I FRECISELY
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POTENTIAL ROTSPOTS

Here are just a few examples of how Fenwal has solved the problem
of over-heat protection and temperature control — and there are
several thousand other configurations of these units that can be
adapted to almost any aircraft spot protection problem.

COOLING EFFECT DE-
TECTORS — Funections in
EAMe MAanner as equip-
ment it protects, to sense
effect of cooling air.

HEATER CONTROLS, BAGGAGE COM-
PARTMENT FIRE DETECTORS, DIF-
FERENTIAL THERMOSTATS — Each
uses the THERMOSWITCH unit prin-
ciple, meaning that each fulfills its
special function aboard aireraft with
unmatched accuracy and quickness
of response, All such units, regard-
less of funection, are light, compact,
and hermetically-sealed in stainless
steel,

MIDGETS AND MINIATURES
— THERMOSWITCH units
for tight spots lose none
of their reliability when
reduced to sugar-cube
and cigarette size, Ideal
for temperature sensing
in compact electronic
equipment.

WHO'S WHERE

In the Front Office

John A. Robertshaw, board chairman,
Robertshaw-Fulton Controls Co., New York,
N. Y. Thomas T. Arden succeeds Mlr.
Robertshaw as president,

Robert M. Briney, president, Haynes
Stellite Co., Division of Unmion Carlade
Corp., New York, N. Y,

Harold A. Goldsmith, president, and
Herbert Herz, executive vice president,
Magnetic  Amplifiers, Inc., New York,
N.Y.

L. L. Waite, vice president-engineering
and planning, North Amerncan Awiation,
Inc., Los Angeles, Calf,

James C. Mabe, a vice president-manu-
facturing and engineering operations, Chi-
cago Pneumatic Tool Co., New York, N. Y

Dr. Mpyles L. Mace, management com-
mittee chairman, Litton Industries, Inc.,
Beverly Hills, Calif, George Friedl, Jr., suc-
ceeds Dr. Mace as general manager of the
Electronic Equipments Division, Dr. Mace
and Mr. |'1Ii:.-ch are company vice presidents.

Peter J. Wacks, assistant to the president
for industrial relations, Bell Aircraft Corp.,
Buffalo, N. Y. Also: Dr. Everett T. Wel-
mers, director of the Lawrence ). Bell Re-
scarch Center.

Edward Foodim, assistant to the presi-
dent, Consolidated Avionics Corp., West-
bury, N. Y, Ira L. Kasindorf succeeds Mr.
Foodim as chief engineer.,

Richard W. Gilbert, assistant to the
president, Alaska Airlines, Inc.

N. Blair Core, administrative assistant to
the executive vice president, Trecker Air-
craft Corp., division of Kearney & I'recker
Corp., Milwaukee, Wisc. Also: A. F. Bala-
ban, advertising and merchandising manager.

W. M. Hylton, assistant to the vice presi-
dent and general manager, Rheem Aircraft
Division, Rheem Mg, Co., Downey, Caht.

Honors and Elections

Frank Pace, Jr., president of General Dy-
namics Corp., has been elected board chair-
man and president of the American Counail
on NATO, Inc., New York, N. Y. Mr,
Pace succeeds Robert B. Anderson, now
Secretary of the Treasury,

Vice Adm. Charles E. Rosendahl (USN,
ret.), executive director of The National Air
Transport Coordinating Committee, has
been elected president of The Wings Club,
[uc., New York, M. Y,

Miss Mary O'Connor, senior stewardess
of United Air Lines, Inc., has received the
Amclia Farhart Award from the Amencan
Women's Assn.

Changes

Glenn C. Bach, chief production test
pilot, Republic Aviation Corp., Farming-
cdale, N, Y,

Donald G. Richards, chief-technical staff,

and Walter C. Shaw, chief-preliminary de-
sign, Hamilton Standard, Division of United
Auncraft Corp., Windsor Locks, Conn,
Herbert Meyer, chief engineer, Sperry
Utah Engineering Laboratory (Salt Lake
City), Sperry Rand Corp., New York, N, Y.
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INDUSTRY OBSERVER

> New approach toward pressure drag reduction is scheduled for use on a
new sweptwing attack aircraft. Sizable bump located on the fuselage forces
high energy air over the aft portion of the wing. Drag of the bump is much
less than the drag savings realized by creating positive pressures over the
mboard trailing sections of the wing.

» Cold-formable, high-strength titanium alloys—180,000 psi. at room tem-
perature, 130,000 psi. at 800 deg. F.—are being sent to Boeing and North
American in pilot lots for preliminary evaluation. Suppliers are Titanium
Metals Corp. of America, Rem-Cru and Mallory-Sharon. Cold-forming
will eliminate airframe manufacturing difhculties now involved in hot-form-
ing titaninm alloy structural parts,

B5Study of thermal stresses by use of photoelastic techniques is being con-
ducted by New York University's l‘ngumr_nnF Research Division under
USAF contract. Plastic with one surface cooled by dry ice gives fringe
patterns indicating how metals might react under sudden or prolonged
application of heat. Projected for studv are complex cemented plastic wing
structures.

> Engineering drawings are completed and parts for a prototype are being
fabricated on North American Aviation’s six place, jet-powered crew readi-
ness trainer, which is also being projected as an executive transport. Full-
scale fuselage mockup was recently shown to Air Force pusnnne] Plane is
scheduled to be pu“ered by General Electric’s J85 now in the late devel-

opment stage.

» Lycoming is working on a twin T53 or T55 turboprop installation
whereby two engines would be podded together to drive a single propeller.
On takeoff, both engines would be used to provide maximum power; one
engine would be cut off for cruise. In case of cruise engine failure, the

alternate engine could drive the propeller,

» Army interest in McDonnell XV-1 convertiplane is waning; the project
probably will close down at the expiration of the present research contract.
Insufhicient power provides marginal performance in high temperature. In
at least one demonstration, pusher propeller had been removed to reduce
weight,

> Navy is studving earlv warning possibility of Douglas’ proposed 1906
turboprop STOL originallv designed as a utility assault transport for
aerial resupplv of carrier task forces (AW April 1, p. 29).

> Several aircraft manufacturers not now heavily engaged in avionics
activities are considering the possibility of mergers with medium-size
avionics manufacturers in order to increase their opportunities of obtain-
ing future weapon system contracts. Likely candidates include firms
whose radio-TV business is lagging.

P Human engineering 15 being emphasized i design, logistics and opera-
tion of Thor intermediate range ballistic missile by Douglas and 1
Polaris IRBM by Special Projects Office of Navy's Bureau of Ordnance.
Feeling is that human factor is still the prime consideration in continuing
development leading to almost completelv automatic missile svstem
functions and associated equipment during readving and launching phases.

» Design proposals for an advanced interceptor and at least two types of
ground-to-air missiles have been completed by West German aircraft
industry teams. Proposals are now before government agencies for neces-
sary funding, with service dates for the weapons scheduled for the mid

1960s.

> Messerschmitt A, G., of Munich, may build the Dassault Mirage inter-
ceptor under license from Dassault.
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j:-pem.ll cabin insulation for extra-quiet flights, :Iltil':'i'lt‘-]I-H:I.lr‘:r of Northeast

DC-6B Skylarks flying New Eng -l..uhl and Florida routes.

F. C. Barker, Director of Communications,

MNortheast Airlines

Saup:

“Reliability and long life are two important

reasons Northeast uses G-E 5-Star Tubes!”

“General Electric 5-Star Tubes have proved a
sound buy for Northeast. We particularly like
their dependability and long life that help us
keep communications gear out of the mainte-
nance shop and in the air,

"This saves money. It allows us to reduce the
number of electronic units kept in reserve . . .
fewer man-hours are logged for tube replace-
ment . . . costly flight delays due to tube troubles
are rare. And along with this, don’t forget, we
need to stock fewer tubes!

“Low tube microphonics is another 5-Star
advantage. Shocks and vibration don’t affect
radio reception., Messages come through loud
and clear on all oceasions,

“General Electric 5-Star Tubes are doing a
top job for us. We know they will help us con-
tinue Northeast’s record of efficient, progressive
service to the public.”

% e #
Bring the same tube reliability and long life to
your airborne operation! For more information
. for prompt tube delivery . . . contact your
local G-E tube distributor! Distributor Sales,
Electronic Components Division, General Eleciric
Company, Schenectady 5, New York.

Progress Is Ovr Most Important Frodvet
GENERAL ELECTRIC

IEl=-1F3

‘We Know Not Where’

Look for pressure to end the Pentagon’s ostrich-like
policy of trying to ignore ballistic missile firings from
Patrick AFB, Fla., even when they exploded in full view
of hundreds of ul:l'if.n{,n

Current guideline is 2 memorandum from Assistant
Secretary for Public Affairs Murray Snvder which savs
that Patrick’s commander can confirm only abscrvable
firings, and that in the case of prlnm:m lie 15 authorized
to disclose whether there were anv injuries.

Pentagon sources paraphrase the Snvder memo this
wav:

“We shot a missile into the air. It fell to earth we
know not where."”

Air Force—arguing that unclassifiable events should not
be classified and worried about Armwv's aggressive sales
campaign for its Jupiter IRBM versus bad publicity Air
Force has received—will urge Defense Secretarv Charles
Wilson to relax restrictions and allow it to brief the press
thoroughly on USAF missile programs.

USAF mav urge that the press be allowed to visit Pat-
rick and witness a hring.

House Government Information Subcommittee also
will look into Pentagon’s unrealistic policy on Patnck
firings.

Censored

In another move, Information Subcommittee will probe
Defense Department’s censorship of speeches by top
service brass—more often for policy reasons than for
security,

The Subcommittee. headed bv Rep. John E. Moss
(D.-Calif.), will charge that in one vear, Defense censored:
e Sixteen speeches ln Armv Secretarv Wilber Brucker
and five by Army Chief of Staff Maxwell Tavlor. Army
was told to make certain changes or scrap the speeches
entirelv. Bulk of the changes had nothing to do with
security.,
® Thirteen speeches by Chicf of Naval Operations—all of
them for policv reasons, either Defense Department or
international policy.

Charges made last November by the Coolidge Com-
mittee on Classificd Information that services sometimes
“leak” information to the press also will be serutinized.

One Coolidge Committee example was a list of ICBM
contractars that appeared in Wall Street Journal. Sub-
committee will show that contractors actually had lbeen
named earlier in a speech cleared by Defense and deliv-
cred by an Air Force general at an Air Force Assn.

mmcntlnn

Nuclear Aircraft ‘Down’

The Administration’s up-and-down program for devel-
opment of a nuclear-powered aircraft is again in a “down”
period. The Research and ITruLIn]:-mmt Subcommittee
of the Joint Congressional Atomic Energy Committee 15
holding hearings to find out why.

In March, Rep. Carl Durham (D.-N. C.), chairman of
the committee, mf.l Rep. Mel Price (D.-111), eriticized the
Defense I]-::p’irhllutt for “administrative confusion and
indecision” on the project (AW Mar. 11, p. 30). In Apnl,
Durham and Price welcomed a report by Deputy SeCre-
tarv of Defense Donald Quarles, then USAI' Sceretary,
that the project had been put “on a defnite hmetable”

— —— Washington Roundup ——

and given a high priority (AW Apr. 22 p. 29).

Last week, however, Price told Aviamion Week that
“we are once agamn in another period of delav. The project
has not been grven sufhicient prionity—and of course
money is involved.”

Airways Bill Outlook

FFast Senate action on the Airwavs Modernization Act
of 1957 is expected with a better than 50-50 chance that
the bill will pass the upper house without underzoing
any major modifications. Senate Commerce Committee
unanimously approved the l! with several amendments
which members of the Aviation Facilities Planning Group
sav serve to “strengthen™ the act, Principal amendment

calls for establishment of 2 permanent Federal Aviation
"uguw. to he prmﬂnf{,d ko Gt}ngr-:‘:v-. by January 15, 1959.

Edward Curtis, retiring head of the Planning Group
(AW June 17, p. 25), ]md set a 1960 target t:hti: for the
organization of the permanent agency,

The committee also added a new scction to the hill
requiring coordination between the Airwavs Moderniza-
tion Board and both the Civil Aeronautics Board and
Federal Communications Commuission before anv svstem

is selected. Favorable House action is also expected de-

spite some antagonmism toward the hill by several House
Commerce Committee members.

Gentle Cut For NACA

Congress is cutting the National Advisorv Committee
for Acronautics Fiscal 1958 budget with a gentle knife.
House has approved S105 million; the Senate 5106
mﬂ]i:m NACA requested S118 million (AW Jan. 21

28). However, the program will be substantially higher
rh.m the $77 million budgeted for Fiscal 1957. The
$1 million difference between House and Senate amounts
is up for decision by a conference group composed of
members of both houses. Also up for decision in the
conference: Whether NACA can contract with umiver-
sities and other institutions for research? The House
banned this authoritv. The Senate agreed to continue it

Security Review Revision

Watch for announcement to industrv that Air Foree
has revised its security review prnudum i an attempt
to have a stronger voice in what contractor information
mav be released to public.

Until now, Armv and Navy have reviewed manufac-
turers” proposed press releases for both security and service
policv before submitting them to Defense Department’s
Office of Security Review.

Air Force, however, has used onlv its personnel who
were assigned to Defense Department's Office of Security
Review. Although thev were Air Force Officers, they
worked under, were paid bv and were rated for cfhiciency
bv civilian chiefs of the Office of Securitv Review,

This led to charges by Air Force contractors and USAT
itself that Defensc was too strict on release of informa-
tion. Converselv, Defense often charged that USAF
officers on loan to it were acting more in USAI’s interest
than in Defense Department's.

Within 60 davs Air Force will estabhish a separate
security review office under its chief of public information,
following the Army-Navy pattern.

—Washington Staft
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USAF Prepares Industry for Cutbacks

Financial squeeze,

missile transition accelerates

attrition rate; engine firms to be hardest hit.

Washington—Death of some aircraft
firms and closing down of facilities at
many others will result from a combina-
tion of factors that already have led to
contract deferrals and soon will lead to
further stretchouts and some contract
terminations,

Although the slowing down process
will be made as graduoal as possible, cur
rent financial problems facing the ad-
ministration and the services already
have accelerated the attntion rate and
arc certain to hasten the death of some
nunufacturers.

Contributing Factors

Among the contributing factors:

e Money. This is the most immediate
problem and alse a large factor m the
long-range picture. The Admimstra-
tion does not have cnough of it in the
Treasury to let the Defense Department
continuc spending at ‘its current rate,
balance the budget and build the Treas-
urv surplus toward a hoped-for tax cut
all at the same time. Because costs are
continuing to rise and the administra-
tion-imposed celling on  spending 15
likely to stay at or near the same figure
through Fiscal 1958 and ’59, the only
answer is to reduce the militarvy pro-
aram. As Defense Sccrctarv Charles E.
Wilson put it, “l haven't got anv
clastic dollars.” In addition to these
moneyv problems, there is the possibility
that Congress will cut the budget still
further.

The possibility of future disarma-
ment agreements  also would  reduce
defense spending,
® Transition. Shift from manned air-
craft to a mixture of manned aircraft
andd musstles alreadv has changed the
face of industry and will do so far morce
rapidlv in the next few wvears. This
would have been true to some extent
even without ceilings on spending, but
the transition might have been made
slowlv enoungh so that almost everv firm
could make the neccessary adjustments.

| Engineer Shortage

Washington—Mad scramble for engi.
neers in the aircraft and avionics indus-
try has eased sharply as a result of un-
certainties over the planned USAF
stretchouts and cutbacks, Indications are
growing that aircraft-avionics companies
now are recruiting only for top-notch
engineers and simultancously weeding
ont marginal personnel now on the pay-
roll.
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Making the transition under budgets
that are fAxed at almost the same level
vear after vear, however, aceelerates the
pace at which airframe and engine
companies must adjust—and there 1s a
widespread feeling among mdustry and
militarv observers that not every com-
pany can survive.

Engines Hardest Hit

Bleakest outlook seems to be for
the engine manufacturers and airframe
firms not heavy in missiles. Air Force
planners estimate that spending for
engines will drop by 409 within next
four vears. Aircraft spending will de-
cline about 50% over the same period.

At the same time, however, avionics
and missile  spending  will  double.
Guided missile spending will  jump
from the S1.2 billion USAF is usking
im Fiscal 1958 to roughly 52.2 billion
over the next four vears.

Spending for avienics equipment—
largely  ground based—is expected  to
zo from $750,000,000 to $1.5 hillion
during the period. This does not in-
clude spending for avionics in missile
svstems, which accounts for approxi-
matelv 509 of the missile’s cost.

Pentagon Briefs Industry

A blunt waming of things to comc
wiis given to more than 100 top indus-
trv exccutives from 58 airframe, missile,
engine and avionic firms and trade
associations late last week at a Poenta-
son brichng.

The brichng was the first of a serics
of planned meetings with industry to
cxplaim what one USAF official de-
scribed as the “tough situation” facing
both the Air Force and its contractors,
Another USAF spokesman said +the
meeting will “separate the men from
the bovs™ in industry,

At the close of the four-hour bricfing,
missile and avionic executives who had
attended  scemed  relatively uncon-
cermed: the arrframe and engine repre-
centatives obviously were.

A batterv of USAF officials conduct-
mg the brieing included Air Force
sceretary James H. Douglas, Assistant
sceretary for Materiel Dudlev C. Sharp;
Gen. Thomas White, incoming chicf of
staft: Lt. Gen. Clarence 8. Irvine, deputy
chicf of staff for materiel; Gen, E. W,
Rawlings, commander of the Air Ma-
tericl Command; Maj. Gen, David .
Baker, AMC director of procurement

and production, and Brig. Gen. H, M.

Estes, Jr., director of systems manage-
ment for the Air Rescarch and Develop-

ment Command, Secretary Sharp told
the industry leaders:

“We are having to take drastic action
to control and reduce the rate of our
expenditures  without reducing  our
capability to deter war or to defend
the U.8.” This, Sharp said, will placc
a challenging task upon USAF’s primc
and associate contractors. “Thev will
have to produce improved hardware at
less cost.”

Among changes to come, Sharp said:

¢ Many present facilities will not be
needed in the future.

e Shifts in personnel emplovment
and perhaps an overall personnel reduc-
tion by industry are nccessarv. The
time for such changes is becoming in-
creasingly close, Sharp said.

Industry Musts

In mecting the future, Sharp asked
industry’s cooperation in affecting these
specihe steps:

* Engincering departments must be
more realistically emploved, streamlined
and reduced.

® Overtime costs must be reduced still
further in spite of much feeling to the
contrary. USAF alreadv has placed
severe restrictions on industry use of
overtime (AW May 6, p. 29).

® Subcontracting practices must be im-
proved.

® Much higher degree of standardiza-
tion must be obtained, not onlv to re-
duce costs but to alleviate logistic prob-
lems in the ficld.

® Industry must keep in mind that sim-
plicity of design, as well as standardiza-
tion, will reducc the critical technical
manpower problem.

Sccretary Sharp also warned  that
“these are only a few of the things which
live come to myv attention rtecentlv.,
Thev indicate the kind of action von
must take if we are to obtain the great-
est possible procurcment within our
available resources.”

Air Force Scerctary Douglas flatly
told the industry group that “we have
been in a period in which we could do
almost evervthing in development and
procurement that was desirable, In the
tuture, we must be more highlv selee-
tive in the pursuit of our development
and production program.

“We are now at a point where we

Aviation Week's survey on just what
lics ahead for the aviation industry wie

written by Military Editor Evert Clark. |
Material for the survey was gathered
and compiled by Clark, Managing Edi-
tor Alphens W. Jessup, Congressional
Editor Katherine Johnsen and Avionics

Editor Philip J. Klass, \
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must exercise a great deal of ingenuity
in order to continue certain essential
programs at a relatively lower rate with-
out unit costs being unacceptably high.”

Douglas said the current problem is

- centered around the expanding missile

program imposed upon the moderniza-
tion of manned aireraft. Increasing com-
plexity of both systems and the resultant
high costs have brought on a severc
dollar pinch, he said.

The Air Force Sccretary said the Air
IF'orce has been developing many dit-
ferent strategic svstems of delivery, and
some of these will have to give way when
selection for -production is practicable.

USAF Reduction

Farlier last week Douglas told a Sen-
ate Appropriations Subcommittee that
he has submitted a plan to Defensc
Secretary Wilson outlining “‘the areas
for a $1.2 billion reduction”™ in USAF’s
Fiscal ’58 program.

Douglas had wamed earlier (AW
June 17, p. 26) that strict interpretation
of administration cxpenditure ceilings
and Wilson's directive limiting partial
funding of USAF projects could cause
“major disruption of USAIF's pro-
erams’’ and the elimination of some $4
billion 1n procurement,

Deputy Defense Secretary Donald A.
Quarles told the same Senate commit-
tee last week that Defense will not in-
terpret the ceilings and the directive
that severely.

Nevertheless, the outlook is that the
holdback on USAF expenditures for
Fiscal 58 will be closer to S2 billion
than to the S$1.2 billion involved in
Douglas’ latest plan,

Navy’s Burcan of Aecronautics and
Army also will have to effect substantial
stretchouts of their programs becaunse
of the spending ccilings. BuAer already
is planning for this.

Rear Admiral James S. Russell, out-
going BuAer chief (AW June 17, p. 25],
told the Scnate subcommmittee:

“We have been confronted with
steadily rising prices, not only in con-
nection with the planned 1958 pro-
curement program but also in  the

rocurement we have under contract
]mem Prior vear programs.

“The magnitude of these increases
is such that we cannot absorb them,
and we are confronted with the neces-
sity of making program. reductions to
compensate for these increased costs,”

Gen. Maxwell Tavlor, Army Chict
of Staff, told a Command and General
Staff College graduating class  that
Armyv’s “fixed ceiling budget of some-
thing around 59.5 billion™ for Fiscal '58
and '59 “would not be unrcasonable

. . if we had no expanding programs.”
But he said at least two major programs
—continental air defense, a large part
of which is missile procurement, and
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Fiscal Policies Endanger Airpower

Delusive fiscal policies set the smares which now threaten the U.S. airpower

program,

Adroit Ainancial footwork by the Air Force encouraged by Department of Defense
protected the Administration from complete revelation of the two traps set by

inadequate budgeting:

® Deep cuts in the airpower and defense programs, which have been defended as
being the minimum required to maintain deterrent superiority over Russia,
® Sharp increases in defense appropriations to maintain the program which was much
more expensive than the Administration would admit.

Avoidance of the snares was postponed by partial financing or ineremental funding

and by fund juggling.

Partial Anancing was the procedure, ruled out by Secretary Wilson’s May 21
directive (AW June 3, p. 441), for applying funds only as these could be spent in
the current fiscal year. This contrasted with previous policy of funding full programs
in their initial fscal year, regardless of anticipated completion date,

Although initially reducing the money which had to be requested for each weapon
program, partial financing has contributed to higher later costs.

These rising costs combined with the inadequate initial appropriations led to the
fund juggling. In order to keep all of its programs going, USAT" more and more
turned to the device of shifting money from one program to another and back again.

Just what the effect is can be judged from the tvpical experience on a major weapon
system. On financial grounds alone, there have been more than 20 reworkings of

basic contracts and a half-dozen recaleulations of follow-on quantities. Contractor’s
agreements with vendors and suppliers have had to be canceled, reinstated, revised

thronghout these renegotiations,

Two results are that the price per copy of the weapon system has increased I
approximately 5095 and deliveries are expected months later than necessary. |

reserve forces—are expanding. He added
that “‘cost of our modem weapons 1s
mounting, prices are upward becaunsc
of the genecral inflationary trend, and
we foresee, too, the need for pay in-
creases in order to retain our highly
skilled people. All of these factors will
make it verv difhicult to live under a
fixed ceiling budget.”

Working for continued ceilings and
against anv likelihood of a Demoeratic
rescuc of the Defense Department s
the Democrats’ own desire to outdo the
Republican economy program and bring
about a tax reduction program in

1955,

Mo Help From Congress

The Joint Economic Committee of
the Democratic-controlled Congress,
weighing the prospects for tax redue-
tion, heard both Treasury Secretary
George Humphrev and Budget Burcan
Director Percival Brundage stress the
dificulty of holding down expenditurcs.

“Department of Defense  expendi-
tures are running substantially higher
than was estimated,” Brundage testi-
fied. . . . Most of the mcreasc 15
the Air Force, reflecting largely the
acceleration of our balhstic mssile
programs and higher rates of awrcraft
procurcment  than  previously  anticr-
pated. In addition, the lead time
has been shortened and payments to
contractors have been accelerated.”

USAF’s Air Matericl Command al-
ready has been adjusting some procure-
ment contracts to stay within the ceil-

ings the Pentagon has presented. It
savs that this has been done bilaterally
with the contractors, and it hopes
that none of the deferrals will become
anvthing more than deferrals—but this
depends upon what is available in
Iliscal '38 to continue programs.

Number of Pressures

Douglas points out that a number
of pressures have forced USAF to take
“important steps to match our program
to our recsources’ in the Fiscal 58
hudget.

“We are vigorous in our effort to
defer or climinate projects that are
not based on urgent defense require-
ments,” in addition to cuthing the
active force from 137 to 128 wings
and holding down B-52 and KC-135
production to 15 a month, Douglas said.

“. . . The greatest pressure toward
higher expenditures has been exerted
by the progress of our missile develop-
ment program, which has now entered
the stage of extensive testing and wall
spon call for ecquipping operational
units.

“The dificulty of the Air Force
program 15 to create strategic and. de-
fense missile forces and, at the same
time, modemize the manned aircraft
forces. This situation is unavoidable
if our combat capability is to be re-
tained during the period required for
missiles to prove their operational
cftectiveness. It is costly but necessary.”

Warnings of the impact of this air-
craft-plus-missile program already have
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NATO and other allies.

of the two-seat C models.

plete tactical weapon system.

been sounded, not only by Douglas
but by Brig. Gen, Wavmond A. Dm 15,
USAL t]1ru:tn-r of pmcuruntnt and
production (AW June 17, p. 26) and by
Mayp, Gen. David H. Baker, director
of procurement and production for Air
Matenel Command (AW May 27, p.
26).

Curtailments in USAF programs al-
readv have been spread to cover opera-
fions, construction, research and devel-
opment and manpower, as well as
procurement and production.

In addition, a large part of the
monev spent on research and develop-
ment projects comes from production
funds, construction funds, ete. Over-
lapping of research and development
and production, especially in mussiles,
further obscures the picture as to what
s a4 procurement cut and what is not.

“The elimination or deferral of de-
w:lupmunt projects,”  Douglas said,

‘presents us with the verv delicate
problem of sclecting the right weapon
svstems and  equipment for  develop-
ment and production.

While the services have preliminary
plans for curtailing spending and al-
rcady have taken some steps, all three
apparently are placing some hope on a
remark by Secretarv Wilson at the re-
cent conference of service secretaries at
Ouantico, Va.

Asked if it was fair to sav that the
current  financial  situation  dictated
cither a program stretchout or cuthacks,
Wilson  replied: A stretch out, a
change in the program or a revision
of the estimated expenditures, and 1
think that, if Congress controlled the
cxpenditures right now, 1 would have a
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Moreover, instead of airplanes for the varied missions of Tactical Air Command,
| the Air Force is tailoring the F-105 to “budget size.” It has asked Republic how
many aireraft can be bought for so much money.
| only simplest day version will be bought. Out may go the all-weather, the recon-
naissance and other configurations, Still being considered are a very small number

Republic is confident that the F-105B will not be scrubbed completely. It is the
only Mach 2 aircraft ready for tactical air forces. Aircraft could have been delivered
to tactical units late this year if the F-105 project had not blown hot and cold for
nearly three years. Republic points out that the F-105 has been developed as a com-

How Fiscal Juggling Hit F-105

Effect of the fiscal juggling was felt on the Republic F-105 fighter-bomber program
carlier this vear. Until then the Air Force program had indicated procurement of
approximately 600 airplanes through 1960-61.

W At that point, the program was cot at least in half. Now a further cut is in
| prospect, and the best Republic can hope for is stretchout of the onginal quantity
through 1963. In addition some F-105s may be purchased out of MDAP funds for

The present likelihood is that

Contracts for 175 F-105s with expected follow-on quantities would keep Republic
operating into 1961, although on a reduced basis: In addition to the F-105, Republic
will complete at least one F-103. This dual powerplant aircraft is due for rollout |
next spring. The additional cost of continning the project for the Mach 3 fighter will
not look large when compared with what has been put into it so far.

great deal of trouble to get it raised over
the $38 (bullion) that went into the
total budget plan last January; so I per-
sonally think that we are likely to do
what is necessary to keep the expendi-
tures within the 38, but I am not sure
about 1t, and the one man in the coun-
trv that will have to answer that is the
President, and 1 expect to get the fg-
ures and the whole thing together and
have a discussion with him about 1t.”
Meanwhile, Deputy Secretary Quarles
made these clanfving points on Wil-
son's partial fun{lmg directive:
® Some partial funding for pre-pro-
duction will still be allowed. This is
fundmg for production facilities or
long lead time items such as engines,
ahead of the funding for the aircraft
or missile which will be the lead item.
In Fiscal 59, USAF will require S650
million to completelv finance the $250
million pre-production orders which it
plans to plice i Fiscal '58, Douglas
said his final stand on the new pn%:ir:}-'
will hinge upon whether USAF s
granted the 5650 million in the 1959
budget.
® ['unding for only the amount in-
volved m letter contracts is ruled out,
Full amount of the “definitized” con-
tract will have to be funded before the
letter contract can be dispatched to a
contractor.
® Over-programming  of  communica-
tions and clectronics orders, now run-
mng at 15%, 15 prohibited. Earlier
Douglas defended this practice on the
hasis that some projects are delaved
or do not develop, and “we find that
the onlv wav we can keep the program
going with anvthing like the obliga-

tional authonty that is given us is to
program more dollars for procurement
than we have dollars.” He said clinn-
nation of this practice will mean a
slowdown 1n procurecment.

e Present practice of giving “recoup-
ments” to the service which makes
them will continue. These mclude
savings resulting from downgrading of
comtract prices, reductions from can-
celed contracts, rcimbursements from
Mutual Secunty Program sales, cte.
USAF estimates 1t mll recoup  over
$1 billion in Fiscal '58 and use it to
finance new l'..‘l'.'JI]tl'L-'lEl’E. BuAer estimates
recoupments of 5165 million.

Crippling Buying Bill
Faces More Opposition

Washington—House Appropriations
Committee leaders this vear are ex-
pected to once again kill off proposed
legislation that would severely restrict
armed services’ procurement policies.

The measure, which alreadv has
passed the Senate and last week re-
ceived approval of the House Govern-
ment Operations Committee, would
require Congress to onlv appropriate
enough funds to cover 111t1£1]11h_i:] X~
]]L]'IE]II[‘I’IIEL-. for procurement in anv one
veAr.

Industry’s main concern is that, if the
expenditure estimates are not correct,
the military services might be left with-
out adequate financing before the end
of a hscal year.

Navy Told to Choose
Between F8U-3. FAH

Washington—Chance  Vought  Anr-
craft last week received a 535 million
contract for continued development
of its NMach 2 interceptor, a follow-on
project to the FSU,

Current designation of thL aircraft,
the FSU-3 (AW Feb. 25, p. 84) mav
be changed. The aircraft, uhui] will
be powered by Pratt & Whitney's
15,000 1b. thrust J75 turbojet engine
with afterburner, is scheduled to begin
flight tests in the summer of 1938.
I'lect deliveries will begin in 1960,

A Navy spokesman said the Mach 2
aircraft represents a complete r{_c]{:ﬁign
from. Chance Vought's FSU, Naw's
present front-line interceptor. However,
similarities mclude a sweptwing located
well behind the cockpit and a sharper
radar nose with the airscoop located
below.

The order mav mean an end to
MceDomnell's competing F4H program.
The House Appropriations Committee
already has told Navy it must decide
between the F4H and Chance Vought's
Mach 2 entry.
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Civilian Managers Grow Sour on System

Los Angeles—Pattern established in
USAF's ballistic missile program where-
m technical staff aid 15 furnished a
military group by a civilian contractor
will seldom, if ever, be used again, ac-
cording to Dr. Dean Wooldndge of
Ramo-Wooldridge Corp.

Participating as a speaker as well as
moderating a panel discussion on the
svstems concept at the National Sum-
mer Mecting of the Inshitute of the
Acronautical Sciences here, Wooldndge
said his opinion was based on the
low financial return of purely engineer-
ing contracts in comparison with the
return from the same number of man
hours invested in developing a produc-
tion contract item.

Concurring  with the Wooldridge
opinion was R. R. Hough, vice presi-
dent of Bell Telephone Laboratories,
which did syvstems engineering for
DEW line much as Ramo-Wooldridge
15 doing for the ballistic missile pro-
]gmrn. Hough said the return to stock-
wlders would have been greater had
his company's talent been devoted to
developing production items,

Also concurring was Maj. Gen. David
Baker, director of procurement and
production for Air Materiel Command.

Opposite View

On the opposite side of the fence
was Maj. Gen. H. M. Estes, Jr., di-
rector of svstems management, Wright
Air Development Center, who said
future concepts mav find USAF with-
out the technical knowhow in its own
house, again forcing it to seek con-
tractor help.

As an example, he pointed out that
development of an overall defense svs-
tem for the United States might call
for the services of a svstems manager.

In discussing the weapon 5}'.~;h:ms
concept, Gen. Estes commented that

one USAI problem 1s getting contrac-
tors to let the weapon systems project

office know immediately when a prob-
lem is encountered which may take
some time and effort to solve, so that
proper planning can be nibated.

Gen. Baker said USAIY needs to
change its procurement concepts to
match the weapon systems concept. He
added there is nothing in the weapon
svstems  concept  which  will  cause
disaster to an efficient producer, but
noted that in coming days there will
be a reduction in the number of what
are todav considered prime contractors.

Regarding subcontractors, Baker said
that those who specialize in airframe
subcontract work face a dull future,
but electronic firms who are develop-
ing new components will have better
davs ahead.
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Coverage of the National Summer
| Mecting of the Institute of the Aero-
| nautical Sciences in Los Angeles was
provided by Robert Hotz, editor, and
Irving Stone, Richard Sweeney and Rus.
sell Hawkes of Aviation Week's Los
Angeles burean,

One necessity under the weapon
syvstems concept for ANMC 15 better
hnancial reporting, Baker said, that 1s
better information on how fast con-
tract monev is being used up. Another
facet is better reporting by the weapon
.5_1.1':.['[.“1 contractor Ell: P[ﬂh]{.ll’l JdTCHS
which can effect the time span of the
project so that AMC can plan properly.

Baker also warned that USAL' no
longer can support intncate and unre-
liable weapon systems. Thev are too
expensive. Instead, the weapon svstem
contractor who provides a simple, casy-
to-maintain product will get the con-
tract.

August Esenwein, vice president of
Convair and general manager of its
I't. Worth Division, where the super-
sonic B-35 Hustler was developed under
the weapon svstems concept, pointed
out that the concept calls for monitor-
ing of subcontractor progress, not dic-
tation of how the requirements be met
in  detaill. He said that of 2,000
engineers on the B-58 project, 40 were
engaged in monitoring subcontractors.

Eﬂ'l'lff,'fl]illg I.'I'IE' “'E,"EJPI:'I'I] 5}'5[’[‘“15 wur]-;
on the ballistic missile program, \Wool-
dridge said the establishment of parallel
flt'l.';l[‘l-.'a. o1 New  Arc:As Lllt{llllltErLil i'l'l
missiles were mecessary, but that they
called for very close management lest
the national resources be overstrained,
He denied that the ballistic missile
program has encountered delays.

Use of Engineers

In regard to use of engineers as
administrative monitors, Wooldnidge
declared that increasing technical
complexitv makes engineering  talent
mandatory in administering and moni-
toring such activity, since only such
talent can make valid decisions on
technical questions.

In an exchange on requirements
under the weapon  systems  coneept,
Hough said he feels that a thorough
svstems studv 1s needed when require-
ments are being  set up, leading to
criteria. which are practical.  These
should be within the state of the art at
the time the svstem becomes opera-
tiondl and which are realistic and logi-
cal extrapolations of the existing state
of the art.

Design competitions are wasteful of

| reach a decision soon on committing it-

| executive transport project (AW May

men and money, he added. Tree inter-
change of information on the latest
developments 1s restricted, leading to a
weapon svstem which does not possess
all the latest and best technical ad-
vances since no one contractor  has
all the newest and best answers,

Industry is failing its obligation to
help the military in svstems manage-
ment, Hough said, in that military
programs should be run the samc as
commercial projects, with less elab-
orateness and trimming,

Replving to this, Gen. Estes said to
r:-]:lt.un the best possible weapon with-
cut resorting to the present system,
paperwork would be mountainous and
time consumed to analvze all data by
military decision makers would pre-
clude anv other activity at all. He
believes that present system of pro-
posals bv contractors coupled with
USAF use of the source selection hoard,
plus carrying at least two approaches
throngh Phase Il development, in-

sures the best technical product for
USAF.

Poor Communications

Poor communication between  gov-
ernment policy makers, military and n-
dustry, will continue the three- or four-
vear clapsed decision time in every ma-
jor weapon svstem warned Sherwood C,
Frev, director of Military Operations
Research Divi ision, and Phillip R. Carl-
son, Air Foree Studies Dept. manager,
Lockheed Aircraft Corp.

Discussing the role of industry in
weapon system planning, IFrey, w ho de-
livered the paper, advanced as a solution
honest objective operations rescarch
studies by mdustry to reduce the com-

Grumman Testing
Spray/Dust Biplane

New York—Prototype of a new agri-
cultural spray/dust type biplane is being
flight tested by Grumman Aircraft En-
gineering Corp., Bethpage, N. Y.
strengthening indications that the com-
pany is seriously considering  diversify-
ing its aviation market by re-entering the
business and utility airplane feld.

Grumman management is expected to

self to this and other civil projects. In
addition to the sprav/dust airplane, it
has been working on a twin turboprop

27, p. 23).

An anmouncement of Grumman’s in-
tentions to re-enter the civilian market
may be made this week, Aviation Week
learned.
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plexity of the problem and the number
of system alternatives so that high-level
I.'LI']rE'-.EI‘H':ll']‘I. ¢s of industry. military and
government can sit around a conference
table and arrive at basic planning de-
cisions of optimum value.

Unless such a course of action 18
taken, svstems wall continue to be pro-
duced which the enemy has rendered
obsolete before thev can become tac-
tically useful, Frev declared. Nearly
cvery manufacturer has a small opera-
tions research team engaged in some
sort of study work, but these studics
must have factors lmmght into them to
reflect the problems of all three part-
ners—industry, mhitary and government.

Interdependence of these three agen-
cics has not been clearly recognized.
Frev declared: “'Studies have indicated
that some Soviet weapon svstems have
been developed in approximately  half
the time that it takes this country, and
that our long delays are primarily due
to our present decision process. It has
only recently been recognized that the
reason for a slow decision process 1s
that all three groups are involved, and
that the process of intercommunication
i5 exceedingly slow.”

In an open discussion after delivery
of the paper, Frey declared he was not
as much concemed with the relation-
ship between industry and military as
he was with that between industry, mil-
itarv and the government, adding that
there wasn't an adequate mechanism
to deal with the problem.

Long- range weapon systems planning
is based on “state of the art, state of
the mind and state of the pocketbook,”
commented Lt. Col. C. R, Tost, as-
sistant executive officer to the com-
mander, Air Research and Development
Command, USAF. He cited the B-38
as an example where state of the nund
plaved a big part. There was no sense

of urgency, “no h.::lmg to push, push,
push,” he said. “You find that the
state of the art overtakes you.

B-58 is a fine planc but pmﬁnhl} over-
taken.”

In the opposite vein, referring to the
Thor intermediate range ballistic ms-
sile  development under pressure, he
mdicated that m one year it was sithing
on the pad as an operational configura-
tion.

Time ¢lement must alwavs be kept
view, declared Capt. D. ], Welsh, as-
sistant chicf, p]Jm and programs, Navv
Bureau of Aeronautics, but “there are
a lot of masters to clear with bﬂfﬂrc
military can make a major decision.”
Even the cancellation of a program is
a time-consuming job, he added.

Budget Problems

Budgetary problems are tremendous,
he said, and a major mistake mn a pro-
gram today might mean that 1t may
never get back on its feet again.

Emphasizing another aspect of tech-
nical requirements  planning, Carlos
Wood, chief engineer, Douglas Aircraft
Long Beach Division, declared that in-
dustry must work with the using com-
mand early, that it is too late when
system  requirements are alreadv  gen-
crated.

Importance of establishing cquip-
ment requirement early with the opera-
tional user was stressed by Tosti, who
said that often the weapon system in-
cludes eqnpmult which the operator
does not use. “"We must climinate a
lot of frills in this dav and age, when we
can’t afford them all.”

Fquipment rchability aspect was m-
terjected by Capt. Welsh, who said “we
must trv to avoid what has happened in

the past—delivery of a plane to the fleet
with its fire control not working,” he

said.

Jet Flap Effectiveness Doubted

Los Angeles—Boundarv laver control
and jet flaps have httle or nothing to
offer the airfframe designer who must
select engines for maximum cruse cfh-
ciency, an aundience at the summer
session of the Institute of Aeronautical
Sciences here was told by William T’
Hamilton, staf engmecr of Bocing
Anrplane Co.

Hamiltons example was a tvpical
four-engined jet transport in the Boeing
707 class. He conceded that the
“exotic high lift devices” might pav
off in shorter ficld lengths for applica-
tions where larger thrust-to-weight ratios
are Justihable, but denied their use-
fulness to subsonic, long-range jet trans-
ports. His consideration was directed
mainly at takeoff ground roll and post-
takcoff climb as representative crnitical
performance arcas.
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He compared four types of lift in-
CTER IHII'IE devices:

e Mechanical flaps (plain, single-slot-
ted and double-slotted).

e Boundary laver control flaps (suck-
ing and blowing).

e Jet augmented external fHow  flaps
(engine efflux deflected through flap
slot.

® Pure jet flap all engine eflux ducted
through Hattened, hinged tailpipes at
wing trailing edge.

For heavy takeoffs from long helds
he has found no significant advantage
of the three-powered flap svstems over
the unpowered mechameal ﬂl]_'ll'-. With
an 5,000 ft. ground roll there 1s essen-
tially no difference in the allowable
takeoff weight. Thrust loss caused by
ducting of the jet 15 assumed to wipe
out anv nsignihcant improvement the

jet flap might otherwise show. It does,
however, offer an advantage in weight
lifting capability for shorter takeoft
runs if no allowance 15 made for trim-
ming out moment produced by full-
span jet flaps.

His comparison does not show what
this allowance would amount to
terms of p-::rfﬂrm ance loss, Other jet
flap failings pomted out by Ham: Hton
were ‘ﬁlng t Il'ILI'E'i:'IE'E'i E"IL'I'EE-Iﬂ h‘".. [‘lﬂft
weight and structural beef-up of highly
stressed wing members to cope with
heat and space problems caused by
displacement of fuel from the wing.

Flap eftectiveness before separation is
not signihcantly improved by slots or
BLC since these are chicly means of
preventing separation. Hamilton said
the best mechanical and BLC flaps
have nearly identical Lift and drag char-
acteristics up to deflections of 50 or
55 degrees. At greater deflections, the
mechanical flaps stall while flaps using
boundary layer control continue to add
lift and drag.

As with the jet flaps, BLC shows no
weight lifting advantage for an 8,000-ft.
ground roll as it does for a 4,000-ft
roll. If it were economical to use
hiigur engines, BLC would have shown

igger advantage, he said,

Magneto-Aerodynamics

Prospects for application of research
results in magneto-aerodynamics were
discussed by _W. R. Sears and E. L.
Resler, Jr., of the Cornell University
Graduate School of Aeronautical Engi-
neering.  They reported that aerody-
namicist mayv be introduced to two un-
familiar effects, electromagnetic body
force and Joule heating. In some cir-
cumstances, use of electromagnetic bodv

force to modify an ionized boundary
laver mav be nullified by Joule heat.

The bodv force upon a conducting
fluid is created by the interaction of
magnetic lines of force about a current
flow in the fluid and those m a ncarby
magnetic field. Since it is proportional
to the product of magnetic ficld strength
and electrical current m the ionized
air flow, conductivity of the flow and
clectromagnetic force must be high if
clectromagnetic body force is to be
comparable in |1mg|11tu=:1c to  viscous
shear and pressure in the flow feld. It
may prove necessary to sced the fow
with some easilv jonized material like
caleium to get a high enough ratio of
free electrons to the -:mgaml number
of particles to produce good conduc-
tivitv. A possibility to be considered
15 that the electromagnetic force self-
induced in the ionized air might con-
ceivably be large enough to be signifi-
cant in producing the necessary current,

The authors reported that a mag-
netic wing has been discussed at Cor-
nell.

The dynamics of flight instruments
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were studied by Victor Azgapetian of
Servomechanisms, Inc. He said that
while static instrument accuracies have
improved, dvnamic accuracies have de-
teniorated because aircraft responsive-
ness 15 being sacrihced for high per-
formance, thereby demanding faster
mstrument response.  He pointed out
that since instruments tied to computers
and control surface servos are taking
responsibility  for airframe  stability,
minute phase lags in the instruments
have become vitally important.

An example of unsatisfactory dvnamic
response cited by the author is the
tvpical airplane static pressure system
which consists of pneumatic volumes
connected by orifices and tubes. Meas-
urement of a varying environment by
such a system is seldom valid because
the value of pressure drop through the
pitot-static head orifices in a moving
airstream 1s not thoroughly understood.

He said that time constants of static
svstems 1s much longer than commonly
believed and wvary  approximately in-
versely with pressure. A typical system
using standard mstrument tuhmg with
an inside diameter of &% in. and typical
lengths and volumes will have a sea
level time constant of half a second at
50,000 ft. This will lengthen to 15
secconds. The danger of such a lag is
obvious when compared with the rapid
rates of climb and descent possible in
high performance airplanes.

Solution 15 larger diancter pressure
tubing. \When tube volume 15 small
compared to fed volume, the fourth
power of diameter enters HIL LL|1.I-:ITIHII
and increasmg it from &% in. to & .
will cut the S0,000-ft. tlmc constant
from 15 seconds to less than one sec-
ond. The solution ignores the uncer-
tain effects of How over static head on-
fices and the validity of any curve is
questionable.

Present static svstems are producing
undamped organ pipe resonances of
about three cveles per second at normal
ambient temperatures and six or 10
cveles per second in acrodvnamic heat-
ing. Because no way has been found to
stop these resonances without lengthen-
ing the time constant of the system, the
time constant of the altimeter itself
must vsually be at least a half second.
Application of serva balance or force
balance principles enables the designer
to eliminate lag error for a constant
vertical velocitv. Though such steady
state errors can be compensated, tran-
sient errors cannot and these occur on
entrv, recovery and frequently during
the maneuver.

The skill and knowledge of the in-
strument maker has little cffect on dyv-
namic inadequacies because the stand-
ard specihcations ends his responsibility
at the edge of the problem. Only the
man with systems responsibility has the
opportunity to correct them.

G Forces Challenge Engineers

Los Angeles—Included among pros-
pects for high performance research
airplanes are longitudinal accelerations
and decelerations of 4 to 5Gs, Walter
C. Williams and Hubert M. Drake
of the NACA high-speed flight station
at Edwards AFB told the National Sum-

mer Mceting of the TAS.

While such accelerations have been
experienced in carrier aircraft, they
said, the durations have not been of
comparable length. Much research
will be needed to solve control con-
figuration and pilot presentation prob-
lems for the longer CFEIII:[’i:Jl‘IE.

Though such aircraft as the X-15
will not be designed primarily for
balhstic flight or extremelv low dvnamic
pressures, they are the logical vehicles
to prove much of the information
needed in these regimes. First study of
use of reaction controls at low dvnamic
pressures will be made with the X-1B.

Roll coupling must be studied. Cnti-
cal frequency for coupling will be low,
producing problems at roll rates as low
as 20 to 30 degrees per second.

Aids to inertial navigation were dis-
cussed bv Frederick Stevens and Frank
W. Lynch of Northrop. Theyv said
that automatic star tracking and terres-
trial check point tracking offer a solu-
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tion to stable plattorm misalignment
and excessive drift of stable platform
gvros. Signals thus produced can be
used to correct the position in inertial
space or to realign the stable platform.

A combmation of amds such as star
tracking, velocity damping, radar check-
point corrections and ground based
tracking can show good results.

A pmel chaired by ], Lee Atwood,
president of North Amencan Aviation
Corp., brought out the various aspects
of the engineer in management.

L. A. Hvland, vice president and
general manager of Hughes Aircraft
Co., smd function of management is to:
® Produce a proht.

e Achieve a balance within the organ-
ization between  all  clements,  sales,
development, manufacturing.
e Get all personnel within his organi-
zation trained so that there are no
surprises, that all function according
to his principles when problems arise.
® Train people with marginal ability to
produce superior products by letting
them know other aspects of the busi-
ness besides their own and bwilding
their confidence in their ability to solve
their own problems.

Some §53% of an engmeer's traimng
is brought to bear when he functions

as o manager, according to  George
Trimble, vice president-engineering, The
Martin Co. This training teaches him
to define clearly what the problem is;
how to Iugltilh arrive at a solution:
the practice of intellectual honesty in
solving problems.

Ul‘i the other hand, I'mmmble said,
there frequently is not a right answer
er s¢ to a management question, and
ere horse sense 15 necessary to achieve
the best possible answer.

Regarding a choice between pursuing
technical specialization and manage-
ment, Leo Carter, vice president and
general manager of the Santa Monica
Division, Douglas Aircraft Co., said
that as a manager, an engineer uses
people to multiplv his eftorts, while
in technical specialization he creates
using his own efforts alone. His
natural mchnation should be a guide in
the choice, Carter said, since parallel
financial paths and other gratifications
now are avallable to the techmcal
specialist on a par with the manager.

A requirement for the engincer de-
siring to improve his management skills,
according to D. Gerdan, director-engi-
neering, Allison Division of Genernal
Motors, 15 to become more Ffamiliar
with the customer’s end use of the
product to be designed and produced,
to learn to take a completelv objective
view of the customer’s requirements
for this product, rather than assess
them from his personal cngincﬂriug
viewpoint. In addition to studv of :
pertinent field such as fnance, leammg
to be articulate in expressing his own
thoughts as well as teaching his con-
cepts to others, the engineer should
learn his own limitations thoroughly,
learn to help others solve their prob-
lems and get proper help when neces-
sary in solving his own.

Small Jet Liners

Los Angeles—First details of small jet

transports being developed by Lockheed
and North American Awiation to meet
USAF's crew readiness trainer require-
ments were revealed at business aircraft
session of TAS National Summer Meet-
ing.
® Lockheed CL-329 will be a 10-passen-
ger swept low-wing lavout with four
jets mounted on the rear fuselage in
side-by-side pods. Gross weight  will
be 28,000 1h., cruise speed 500-550 mph.
at 25,000-45,000 ft.
e North American Sabreliner will seat
four to nine passengers, have its GE ]85
turbojets in the wing roots. Cruise speed
will be Mach .76 at 39,000 ft.; top
speed will be 540 mph. Maximum take- |
off ground roll will be 2,300 ft.; single- [
engine takeoff roll to clear a 50-ft. ob-
stacle will take 5,200 ft. Single-engine
ceiling will be 23,000 ft.
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Efficiency of Greek Air Force
Adds Strength to NATO Flank

By Claude Witze

Athens, Greece—Roval Hellenic Air
Force 1s not large, but its top ofhcers
believe it is a vital segment of NATQ's
bulwark against Soviet aggression
the Eastern Mediterranean.

Considering the capabilitv of RHAF
cquipment, there s little doubt the
Creek outht mav be the most cfhoient
unit of allied amirpower. Combat read-
mess of RIAF jet fighter-bombers and
interceptors uns the neizhborhood
of 909, highest of the NA'l 'O POWETS
and 20% above the NATO standard.

Today Greece 15 putting 520 million
a vear into support of the REAL. This
15 24% of the entire defense budget.
Another 56% goes to the Anmy ind
209 to the Navv. Total for the threc
services takes 46% of the national
budget.

On top of this, RHAF receives a
substantial amount of aid from the
Nutual Defense Aid Program and 1t 15
cligible for consideration under the
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Eisenhower Doctrine. There is no exact
figure available on how much is con-
tributed from outside Greece, because
the aid comes i the form of equip-
ment and such services as the tramming
of RHAF pilots and technicians at
USAF schools in Germanv, Africa and
the United States.

At Eletsis Air Base, a few miles out-
side Athens, there 15 evidence of a
strong cffort to improve combat cfh-
ciency further by rusing the level of
pilot proficiency. Home of the 112th
Combat Wing, Elcfsis is a small bas¢
bv U. §. standards, but r{:-m]]lctc with
all of the essentials for practice missions
from the studv of gunncrv-range Alms
to the Pettv girls on the walls of the
pilot's lounge.

Brig. Gen. Constantine Geranopou-
los, RHAF deputy chiet ot staft for
plans and operations, told Aviariox
WEEK he 15 less intercsted in new
cquipment and more equpment than
he is mn developing a perfect operation
with what he has. This refreshing ap-

— - -

proach stands in contrast to that of some
other allicd powers who are pressing for
aircraft in the Century scries before
getting maximum capability out of what
they have.

RHAF pilot proficiency so far is not
a5 good as thr. combat readiness record
of its existing planes—Republic F-841s,
I"-84Gs and North American F-86Es.
However, the 31st Air Training Com-
mand as well as the thicc éﬂﬂ‘lbﬂl’
Wings of the RHAF are working hard
to make the pilots as good as the air-
craft,

Gen. Geranopoulos views the task of
defending Greece as the RHAF's pnime
mission, but emphasizes there 15 more
than a selfish reason for this. He says
the Western Powers have a vested in-
terest in his success because Greece 15
a stronghold vital to all branches of the
allied armed forces.

Occupation of Greece by the Rus-
sians, he points out, would have these
devastating effects:
leund forces would be outflanked
in Turkev and Italy.

e Naval forces would lose control of
the east and central Mediterranean.
e Air Forces would lose lines of com-
munication mm the Mediterranean and
bases in North Africa and the Middle

1
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lLast would be neutrahized by enemics.
s Middle East oil would be a uvseless
resource, constantly menaced by Soviet
tactical air forces.

RHAF planmng, and NATO plan-
ning, is based on the assumption that a
future general war will be nuclear and
that the initial phase will be decisive.
It Greeee cscapes occupation, 1t will
provide about a dozen bases from
which to conduct air-ground opera-
tions over enemy territorv. Onlv six
of these fields are completed, but the
rest will be available soon. The pro-
lg]mm started 1 1953, The bases waill

¢ linked by 310 mi. fuel pipeline.

FEqually mmportant to the NATO
defense mechanism  are a  chain  of
mine aircraft control and carly warning
stabions now under construction, Loca-
tions have not been revealed, but some
of them arc high in the mountains.
To reach them, the RHAF later this
vear will be equipped with one squad-
ron of Sikorsky H-19 helicopters.

Top-ranking officers of the RITAL
view the U, S, 6th Fleet in the Medi-
terrancan as a strong scgment of allied
airpower, but thev have reservations
about how much help it will be in the
initial phase of a nuclear war, If the
flcet attempts tactical missions in the

Greek Air Strength

The Roval Hellenic Air Force is com-
posed of three commands:

e 25th Tactical Air Command
® 51st Air Training Commuand
® 30th Materiel Command.

In the event of war the 25th TAC
would be assigned to the 6th Allied
Tactical Air Force.

There are abont 17,000 men in the

| RHAF, more than 300 of them pilots.

Fach combat aircraft today is flying
about 20 hr. a month., The uaccident
rate is 24.5 per 100,000 Aying hours.

The training Command has an Aar
Academy with a three-vear course and a
Reserve  Traiming Center  where  the
course¢ runs from 18 to 20 months. In
addition, there is an Air Crew Center
and an RHAF Engineering School with
a four-vear course to train maintenance
officers.

carly part of a gumnl war. thev fear
it will be lost. At best. it will need

defense from kimd-based units if it is
in this part of the Mediterrancan arca.

Later, they feel, the 6th Fleet could
steam nearer the scene of conflict and
contribute heavilv to ground support.

Malfunctioning of rocket motor gimballing control caused Convair .."Lt]as mtcrcnnhnfutﬂ] huﬂlsht m:sslle to h-egm to ﬂ!l!l]]:]l‘ﬂ after

RIAF's contemporary history goes
back only to 1950. From 1947 to 1949
it took part in the countrv’s near-fatal
war agamst guerilla Reds and was left
completely out of business. The build-
up started in 1952, after Greece joined
NATO,

Cooperation with NATO and further
continued support of defensive military
activity still is a local political issue, but
U.S. Ambassador George Allen is con-
vinced it 15 not a serious one. The King
of Greece holds a powerful hand in the
national legislature and the majorih
party is strongly pro-NATO. In addi-
tion, Greece with its long history of
wars and the sufferance of foreign in-
vasion 1s not considered likelv to con-
done any military reduction.

At the worst, the political opposition
uses neutralism as a tool in its debates.
Hottest issuc 1s the fate of the island
of Cyvprus, off the coast of Svria and
Turkey,

The opposition charges that Britain
and France use the island as a base
tor imperialist activity and  that the
Greek government is guilty of complic-
itv in this achvity,

l'he islind s populated by a mix-
ture of Greeks and Turks. Grecks are
building two NATO bases on it.

launching at Patrick AFB, Fla, (AW June 17, p. 27). Range safety officer touched destruct button to destroy the missile. Photos show
it arching into Atlantic Ocean. Atlas motor is composed of two 135,000 Ib. thrust barrels and one 65,000 Ib. sustaimed.

AVIATION WEEK, June 24, 1957

33



Athens Is USAF Mideast Gateway

Athens, Greece—Nearlv half of the fly-
mg hours rolled up by USAF's Air
Logistics Svstem in Furope are used to
haul passengers and supphes to this
capital and rulnp them to North Africa,
Turkev and points farther cast in Saudi
Arabia and Tran.

ALS operates all the way from Nor
way to the Middle East, aprmlmg its
scheduled trunk and feeder service over
an area hve times as big as the United
States. Yet cargo passing through the
Greek terminal to more distant parts
of the system accounts for 32% of the
total ton-miles flown by the airline.

[t mav be that these fizurcs disclose
for the first time in conc rLl‘L form the
true magnitude of America’s military
cfort in the Middle East. The stagger-
g amount of goods and personnel
coming from the west 15 fed to all our
mterests from the Roval Hellenic Air
l'orce to the complex of U.S. bases
across the Mediterrancan and on to re-
mote points like Dhahran.

There 1s no exact statistical break-
down of ALS trafiic to provide a total
of the load carried to Greece and points
south and cast. For the entire svstem,
the 322nd Air Division has compiled
this table:

1955 1956

Cargo Ton-Miles

Flown 16,665,138 33,911,336
Passenger-Miles

IFlown 31,404,015 61,453,613
Cargo Carried

( Tons) 41,559 51.344
I"assengers Carried 58,208 79.321
AME Patients

Clarried 7.625 13.354
Mail Carried 4.795.000 5,538,015
Flving Time Ex-

pended 110,716 123,252

Much of the mncrease between 1955
and 1956 is attributed to the addition of
Douglas C-124 transports to the ALS
54 stem in that year. But indications are
the 1957 data will show a continued
erowwth 1n activity, particularly as em-
phasis increases on the Middle East,

There are 13 Fairchild C-1195 based
at the Athens municipal airport to fiy
feeder line service to Turkey and other
castern  countries. Their loads are
brought in on scheduled trunk line runs
from air materiel depots in Burtonwood,
ingland, and Chateauroux, France.

The C-119s are operated by the
7168th Air Transport Squadron of the
322nd Awrr Division, which has head-
quarters at Sevreux Air Base, France, In
Athens, where USAF is a tenant of the
airport, thev are bolstered by the 7206th
Support f‘mup of the 17th Air Foree.

Housed today m madequate and scat-
tered bwldings, the 7206th 1s expanding
anel 1|‘1{J+:ilhn‘.lhﬂ'mrI its shops and ware.
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hiouses to meet the growing demand for
shipment through Greece.

The Athens unit expects to handle
about 13.000 trafhc movements this
vear. Some time in 1957 ALS will aug-
ment the C-119 fHeet with C-124 air-
craft for scheduled operations in North
Africa, Turkey and the Niddle EFast.

Lt. Gen. Willlam H. Tumer, USAlI'E
commander who is about to take over a
new post as Deputy Chict of Staff for
Operations in the Pentagon, indicates
the trafhe mav grow if ]:u:]m[ 1l con-
aifions warrant.

He has pointed out that |Er[mun 15
an nstrument of national pohicy in the
Middle East and that it must provide
or support any |1u]1t1r1. HtTE.I'IU'H'I Con-
tributed to the arca under HiL Eisen-
hower Doctrnine.

Gen. Turner savs it 15 obvious that
this area “does not lend itsclf to large
garnisons of ground troops™ but 1s “al-

Tiny Turbine for
Small Helicopters

Planned for one-man helicopter applications,
new Solar YT62Z Mercury weighs only 50
Ib., measures 20 in, high by 151 in. maxi.
mum diameter and delivers 55 shp. plus 12
Ib. residual thrust on a 100F day. Engine
has a rotor speed of 57,600 rpm. and will
operate on standard military fuels. Photos
show mockup of YT62Z which is financed
by joint Armvyv-MNavy BuAer funds. YT62 is
first engine produced by Solar specificalls
for aircraft applications. Solar has  built
more than 1,000 gas turbines with applica-
tioms for ground support equipment. ain-
bome generator sets, boat propulsion and
shipboard power generation. Previous units

range from 50 to 1,000 hp.

1m st wdeally adapted to the mr age mo
bilitv and inherent capability of ri|1|L]
concentration of decisive fire power.

USAF today 15 operating or using
11 maor air bases in the Middle East
and has 12,000 personnel m the area.
Our mvestment m USAF  facilities.
cgquipment and supplies 15 more than
550 mallion.

The 11 bases are n Libva, Turkey,
Saudi  Arabia, Greece and Morocco.
They are sopplemented by 10 more

hases used unh bv ALS and administra-

tive aircraft. More men and money can
cxpand the capability on short notice,
giving USAFE a transportation system
with the same flexibility as the forces
1t supports.

Gen. Turner savs the part of ALS
which operates through North Africa
and the Middle East has a monthly
capacitv of 2,500,000 ton-miles. Todayv
it provides the sole means of air trans-
port for all military personnel and cargo
outbound from Dhahran to Iran, Irt£|
Iithiopia and Entrea.
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FOR]Lb o H Y - Northrop Aircraft's long-range vision is continuously focused
on new horizons. Advanced planning by Northrop scientists, engineers and adminis-
trators has resulted in the development of formidable aerial weapons f{or our national
salety. Among them are the atom-armed Northrop Snark SM-62s, first interconti-
nental missiles to be disclosed by the U.S, Air Force, and the Northrop Scorpion F-89
interceptors, lethal guardians of our defense perimeter. In addition, Radioplane
Company, a Northrop subsidiary, has delivered over 40,000 pilotless aircraft for
use by all branches of the military. At Northrop, today’s goal is tomorrow's start- % T DI R
ing point. In this forward-looking spirit, Northrop is continually achieving scien- N () I L J H l)[ (_) P

tific breakthroughs which contribute to our national progress and wellare. A AEHATANE - AT st

Pioncers in All Weather and Pilotless Flight



Rear Admiral Albert Girard Mumma, U.S.N.
Chief, Bureau of Ships

“Your defense dollar today is buying national
security in terms of puided missiles, nuclear poOwer,
and electronies devices that could searcely be
imagined a few years ago. The traditional teamwork
between Ameriea’s industry and military is

onee aguin opening the doors to the future,”

avVCO

Crosley

. .-'-:5’. _ -*5-".-
st

defense and industrial products

Aven's defense and industrinl produets combine the seientifie
and engineering skills, and produoction [acilities of three
great divisions of Aveo: Crosley; Lycoming; Hesearch and
Advanced Development—to produce power plants, edee-
tronles, airframe structures, missiles, and providgion parts,

Will today’s
defense dollars
carry man into

new worlds tomorrow ?

Man has learned —when confronted with things

too vast for ordinary comprehension—to stand off and
survey them at a distance. This year, finally, man

will view his entire world in a new perspective—as his
newly launched satellite cireles earth and reports

to man through the miracle of modern communications.

Today's defense needs are bringing science’s hest minds
to grips with the problems of outerspace
eommunications. Aveo-Crosley salutes these trail
blazers of a new dimension.

Aveo-Crosley’s own advanced programs in com-
munications and radar already embody much of the
knowledge demanded for man’s next great undertaking:
to hurl his thoughis, hiz vorce, and even himself 1ar

into the unknown realms of outer galaxies.

As Aveo-Crosley sees it, today’s great research and
development expenditures gain us more than strength in
a troubled world: they speed our seientific readiness

for the fabulous new world of tomorrow,.

FoOR A COFY OF THIS SOLTESE ILLUSTRATION, BUITABLE FOR FRAMIMNG
WHITE T9 PUBLIC RELATIONS DEPT,. AVED MANUFACTURING CORFORATHIM,

CHROSLEY RIVISION, IJ30 ARLINGTOMN ST CINCIRNATI 25, OGMID

TOOAY'S MILITARY SERVICES. WITH THEIR TREMENDOUS TECUMNOLOGICAL ADVANCER

MEDF FOSS BLE THAOUGCH SCIENCE. OFFLH & VITAL, REWAHRDIFML: & ANEEDN
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= How is vour expansion
program doing? Has it been delayed?
Is it scheduled to begin soon? Regard-
less of the time factor, Parsons’
Technical Planning Services™ plus
designi, procurement and construc-
tion are available to Industry and
Government with the future in minid.
By taking advantage of these services
now, vour facilities will be ready—
when vou want them—where you
want them —the way vou want them —

to put vou one step ahead of the field.

e step ahea
| | | H‘ o 5(5]

*Perhnical Planning Services inchide Eco-
nontie Studies and Appraisals, Geological
Surveys, Raw Material I'nvestigations, Site
Selection, Master Planning, Researeli and
Development, Piot Plant Studies, and Crite-
ria development,

TProcess, Mechanical, Eleetrieal, Structural,
Civil and other engineering services,
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Weapon Systems Concept Applied
To Avionic Subsystem Firms

By Philip ]. Klass

Washington—New Air Force policy
applying the weapon svstem manage-
ment concept to the development and
production of major avionic subsvstems
was revealed here last week by Lt Gen.
C. S. Irvine, USAF Deputy Chicf of
Staff, Materiel.

First such contract—for an electronic
countermeasures package for the Boemng
B-52—was recently awarded to Sperry
Gyroscope Division of Sperrv-Rand
Corp. Amount of the contract is be-
licved to be between $50 million and
580 million.

Under the terms of the new USAF
policy, Spnrrr is required to subcontract
a substantial portion of the hardware
development and production to other
avionics companics.

Gen. Irvine, speaking at the first Na-
tional Convention on Militarv  Elec-
tronics sponsored by the Institute of
Radio Engineers, said new USAF policy
is expected to provide three major ad-
viintages:

e Better coordination of design and pro-
duction engineering, “an absolute must
in this era of highly complex equipment
and the critical shortage of engincers,”
[rvine said.

e More rapid development through the
use of engincering staffs from several
companies, making use of the creative
thinking of a larger cross-section of
industry know-how.

e Dispersal of government busincss
among more companies, making for a
sounder industrial economy.

Selection of subsvstem prime con-
tractors under the new Air Force policy
will follow the pattern for sclection of
weapon svstem  primes, Gen.  Irvine
said:

“We make a comprehensive facilities
survey, studying the company’s organi-
zational and managenal structure, 1ts
current commitments that could mter-
fere with work completion, its produc-
tion potential and, most important, its
design and engineering approach to the
problem.” 1

He added that the sub-system prime
is “required to establish a well-planned,
coordinated subcontract structure and
to farm out the production of as much
of the work as can reasonably be done
by smaller, specializing firms.”

" Gen. Irvine said the Air Force hopes
to be flving rocket-powered manned air-
craft at speeds approaching Mach 10
and at altitudes over 100,000 ft. within
10 years.

USAF is making “extensive studies”
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on both chemical and nuclear powered
aircraft for supersonic, long-range bomb-
ers as a follow-on for the B-52 “to be
used in conjunction with long-range
ballistic missiles,” Gen. Irvine said.

Gen. Irvine told members of the IRE
that their efforts “will determine the
true effectiveness of our military capa-
bility. We can neither defend ourselves
nor retaliate” without avionies, he said.
He wamed, however, that avionics
equipment required for future USAI
weapons must be “more efficient, more
reliable and far more simple to maintain
than anvthing vet offered.”

Speaking of Soviet technological
progress in avionies, Gen. Irvine sad
the Russians have “a radar capability
which mmplies a tremendous advance 1n
the state of the art.”

He challenged the avionics industry
to move more quickly to convert its
basic knowledge into useable military
hardware but admitted that USAI must
assist bv simplifving and strcamlining
its own procurement procedures and
specifications.

Gen. Irvine was particularly critical
of the long time that it has taken to
move promising new microwave tubes,
badly needed by the USAF, from the
laboratorv into production. He cited as
examples the carcinotron and traveling
wave tube.

(Navy's Talos missile was displaved
for the first time at the meeting. Pic-
tures are on following pages, 40-41.)

Federal Group Pushes
Airline Security Plan

A Federal Commission on Govern-
ment Security last week recommended
a security program for civil air trans-
portation similar in scope and make-up
to that now existing for seaport secunty.
Overall responsibility for airport secur-
itv would rest with the Civil Aeronau-
tics Board and the Secrctary of
Commerce.

The commission, established by Con-
gressional legislation, said sensitivity of
civil aviation facilities and aircraft to
sabotage represents a  greater threat
than that facmg anv other form of
transportation. The group said little
action has been taken bv the airline
industry toward security protection al-
though basic legislation authornty was
enacted in 1950 (Civil Aeronautics
Act of 1950).

The Commission charged that check-
ing of applicants for emplovment by
the air carriers is not standardized and

that there 15 no coordination between
the industry and the federal govem-
ment,

The commission urged that standards
for granting employvment of persons who
will have access to areas of airports
clussified as “restricted” by the CAB
should conform to present government
ecmplovment  criteria.  Such  factors
include treason, espionage or advocac
of revolution to alter the U. S, form
of government. It also recommended
the CAB should have final authority
in granting admission to any facihite
it declares “restricted” at any airport
under CAB jurisdiction. This security
measure would not apply at military
imstallations.

Security checks by a national agency
of all crewmen on international flights
or of persons seeking admittance to
CAB “restricted” airport facilities were
proposed by the commission.

The commission also warned that
over-classification within the govern-
ment hurts national security  because
it “retards scientific progress by con-
fining knowledge.” It therefore recom-
mends:

e Abolition of “confidential” classifica-
tion, retaining only “secret” and “top
secret” categornies. Report recommends
gradual declassification of present “'con-
hdential” material.

e Government should remove all re-
strictions on unclassified defense infor-
mation  dissemination.  Commission
concurs  with recent  Congressional
action in abolishing Commerce De-
partment’s Office of Strategic Informa-
tion.

The commission also warned that
the “need-to-know™ requirement, which
restricts the flow of classihed informa-
tion to persons with security clearance,
should be applied onlv when national
security is clearly affected.

The report recommended enactment
of a eriminal statute that would penal-
ize anvone, in or out of government,
who makes public the contents of a
secret or top scocret document. At
present, only government employes can
be prosecuted for willful disclosure of
classified information to unauthornzed
l]ﬂl'.'.'il_'lll!'i-.

Creation of a Central Security Ofhec
within the Executive Branch, indc
pendent of any exishing agencv, was
reccommended to “correct the many
weaknesses of past and present loyalty-
security programs.”  The  proposed
agency would provide trained hearing
examiners instead of volunteer pancls
now used, plus three-man review board
to hear lovalty case appeals. At present
there 18 no appeal bevond department
or ageney head,

It would also coordinate sccurity
requirements  of various  government
agencies to achieve greater uniformity.
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TALOS is capable of delivering conventional or nuclear warhead at ranges of
about 40 mi. It is a beam-riding missile, like the shorter-range Terrier, during
initial phase of attack, guided by precision ground radar, Talos differs from
Terrier in that it switches to a semi-active homing system for final phase of |
attack as on B-17 drone (right), possibly using ground radar signals reflected
off the target. Talos is equipped with proximity fused warhead,

Talos was developed by applied physics laboratory of Johns Hopkins § 0
University, is being produced by Bendix Aviation Corp. at the Nuval Ordnance |

U, :
- —— - Plant, Mishawaka. Ind. MecDonnell Aireraft manufactures the airframe and
; e ly - _ - | (e A R ramjet power plant for the Talos; Radio Corp. of America produces the
o o St VBRSO e e L B : i & . ground guidance radar. Solid propellant rocket is used during Talos launch-
TALOS MISSILE, in launcher at Naval Ordnance Missile Test Facility, White Sands Proving Ground, N. Mex., will join the flect next ing (above), dropping away after a few seconds when vehicle has reached
year. Surface-to-air ramjet IHIH'L'H:d. weapon will form major armament of Iighl' cruiser Galveston, now 111tdr.'lguiug CONVEISIon. :-:pt'::d where ramjet engine can take over. MNavy says Talos can be used against

enemy ships and land bases in addition to its interception role. Two other
cruisers will be equipped with Talos and it will be used on Navy's frst
nuclear powered cmiser, Long Beach.

Navy's Talos Moves Into Operational Stage

GUIDANCE antennas include eight flush mounted strips around nose section
(above and left), and four probe tvpe antennas in nose. Steel spikes were
installed in their place on model at IRE convention in Washington. Fifth
nose probe appears to be angle of attack and angle of yaw sensor. Forward
control surfaces of Talos are movable and provide directional control. Aft sur-
faces are hxed.
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AIR TRANSPORT

Capital Sees $2.5 Million Loss for 57

Earlier estimates of $2.1 million profit eut by $4.7
million on deferment of Viscount purchases.

By L. L. Doty

Washington—Capital Airlines’ Presi-
dent J. H. Carmchael reported last
week that his company has been forced
to revise its 1957 estimate downward
by a total of 54.7 million—from an
earlier prediction of a 32.1 million
net profit to an estimated $2.5 million
loss,

The reason, Carmichael said, is
Capital’s poor prospects of finding avaii-
able funds to purchase more Vickers
Viscount turboprop transports. The
airline already has been forced to defer
the planned purchase of 15 Viscounts
to add to its present fleet of 59 (AW
May 13, p. 39).

[u:hhmg before the Civil Aero-
nautics Board’s Suspended Passenger
Fare Case, Carmichael warned that the
airline will be unable to expand any
of its markets without more Viscounts.
He added, however:

“I don't know where we are going

to get them (Viscounts)” although “I
am still optimistic.”

No Market for 049s

He also disclosed that the company
has been unable to dispose of its Heet
of 12 Lockheed 049 Constellations and
said “there has been absolutely no
market for the airplane.”

Carmichael explained there had been
no purchasers at a 51.2 million asking
price, adding that the last hgure dis-
cussed with a potential purchaser was
S900,000 per airplane.

Carmichael admitted that Capital 15
“very badly, critically”™ in need of net
proceeds from such a sale but empha-
sized that disposal of the Constellation
now would cause a serious shortage of
Lqu:pmﬂnt for the company.

“We must replace the Constellations
to stop steadily rising costs,” he said,
but “we can’t npurlt-:: the Capital sys-
tem with only 59 Viscounts and DC-3s
and DC-4s.”

The airline’s original Anancial fore-
cast, prepared in late 1956, was basic-
ally the same as that submitted to a
banking group headed by the Chase
Manhattan Bank of New York in sup-
port of a request for a $45 million loan
to finance the 15 Viscounts and 14
Comet jl:t transports. Carmichael said
he had “no plans of gmng forward with
the financing program.
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5. B. Goldthorpe, Capital’s assistant
vice president-inance and comptroller,
said the forecast was based. upon “‘pur-
chaser mterest” in the Constellahons
and the addition of new Viscount equip-
ment. He said recalculation of tho
forecast was now necessary  because
ncil;hﬂr of these asumptions were now
“vabd."

Principal changes incorporated in the
new forecast:

e Net profit of 52,102,000 originally
forecast has been replaced by a net loss
of $2,575,000, a drop of $4. 677.000.

e Operating profit of $8, Tﬂ‘l ﬂ'ﬂﬂ T
reduced by 57,975,000 to an operating
profit of $724,000.

e Total revenues of $95,070,000 are
now forecast, a $13,175,000 decrease
from the onginal estimate. Revenues in
1956 totaled $63,706,744.

® Operating expenses are now forecast
at 594,346,000, 55,197,000 less than
the original forecast. However, Gold-
thorpe pointed out that 51,617,000 of
the decline in expense arises from lower
depreciation and is not a cash expense
savings.

e Revenue plane-miles for 1957 were
reduced in the forecast by 4,111,000 to
57,924,000; revenue passenger-miles
were cut by 208 million to 1,533 mil-
lion. Load factor estimate for the sys-
tem was sliced from 65.14% to 60.39 9.
Estimated load factor for the Viscounts
is 62.6% as compared with 55.9% for
the Constellations, 51.59% for the
DC-4s and 569 for the DC-3s.

Deficit Balance

Goldthorpe warned that the cash bal-
ance at the cIu:-t:: of 1957 is projected at
$3,536,000, “considerablv lower than
necessary to properly service cash de-
mands and maintain balances in deposi-
torics.” He added that pavments on
equipment notes amounting to $10.7
million will exceed anticipated recov-
erv from depreciation and amortization
of $9.9 million by $755,000 in 1957.

Carmichael said the Viscount oper-
ated at a break-even load factor of
54.3% , or 23.9 passengers per airplane,
during 1956. He said he anticipates no
change in 1957. However, he forecast
a break-even load factor climb in Lock-
heed (049 operations from 63.6% in
1956 to 67.5% this vear.

Becanse of increased utilization of

the DC-3 fleet, Carmichael torecast a
decline in the DC-3 break-even load fac-
tor from 92.3% last year to 91.6%
this vear. DC-4 break-even load factor
is estimated at 56.3% for 1957 as com-
pared with 55.8% last vear.

Carmichael said that, after full cost
allocations, the DC-3 lost $3,052,000 in
1956; the DC-4, 51,846,000, and the
Constellation 049, 51,545,000. The
Viscount flect showed a profit of
$3,754.000 to balance the vear's operat-
ing loss to $2,801,000.

Short Haul Curse

In a strong defense of the Viscount,
Carmichael, said, “We'd be in sorry
shape without it.” He admtted, how-
ever, that the Viscount load factor has
been “lower than anticipated.”

Carmichael attributed many of Capi-
tal’s weaknesses to its route structure,
explaining that the “short-haul is the
cursc of Capital.” He smd Capital’s
average haul in 1956 was onlv 342 miles
and added:

“I think we have reached the end of
our rope without some change in our
route structure.”

He said the airline has discontinued
plans to introduce 15 nonstop daily
round-trips between New York and Chi-
cago because of the deferment of the
order for 15 additional Viscounts. Cap-
ital now operates nine nonstops daily
over the route which Carmichael
termed long-haul, affording the airhine
a 46% break-even load factor for Vis-
counts between the two cities.

Detroit-New York is another travel
market Carmichael had hoped to ex-
ploit further with a greater frequency
of Viscount flights. He also expressed
strong interest in the potential of such
markets on Capital’s routes as New
York-Atlanta, New York-Birmingham,
New York-New Orleans, New York-
Milwaukee and Washington-Buffalo.

Only modem equipment will success-
{ully help penctrate these markets, Car-
michael declared. Torecasts for 1957
were based on the additional equipment,
he stated, adding that when he signed
the contract with Vickers-Armstrongs
for the mitial order of 60 Viscmmtﬁ, he
told the manufacturers that “we are 4
100 airplane customer eventually.’

Carmichael said Capital still has a
commitment with a “seling agent”
through July 31 giving him exclusive
rights to sell six of the 12 Constella-
tions. He said this commitment has not
been withdrawn despite unsuccessful at-
tempts to dispose of the aircraft.
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PROPOSED terminal for LaGuardia Airport features two-level passenger handling, 36 aircraft gates,

User Airlines to Pay Higher Fees
As Share in LaGuardia Revamping

New York—S8ix airlines usmg La-
Guardia Airport and the Port of New
York Authority have come to terms on
1 %32 million rehabilitation program
for the terminal, second busiest in the
world. Included are:

e Construction of a 515.3 million pas-
senger terminal three times the size
of the present facility,

» Expenditure of $4.8 million to beef
up runways, build a new control tower
and improve and expand the taxiway
svstem.

e Revision of roadway svstem and re-
habilitation of utilities at a cost of
$8.3 million.

e Construction of new parking facili-
ties at a cost of $3.7 million.

Major Phases

Major phases of the program are
scheduled for 1960 completion, with
work to begin this vear. Airlines plan-
ning to operate from the revamped
short and medium haul airport will
pay an additional $2.5 million annually
in landing fees and rentals to handle
the program costs. Carriers are Ameri-
can, Capital, Fastern, Northeast,
I'WA and United.

Austin J. Tobin, Port Authonty ex-
ccutive director, did not rule out the
possibility that jets would operate from
the rehabilitated airport, providing
their noise levels were acceptable. But
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maximum weight of aircraft using the
rehabilitated runwavs will be restricted
to 175,000 1h., Tobin said and TWA’s
Convair 880, smallest of the American
jets, will gross 178,500 Tb. maximum.
Normal takeoff weight for the airplane
is 150,000-155,000 1b.

Longest rmunway at LaGuardia s
6,000 ft., although Tobin said the pos-
sibility of extending instrument Run-
way 4-22 is being studied.

The new terminal building will be
a curved two-story structure 1,100 ft.
]m1§ with four two-story ﬁngert: SETVIC-
mg a total of 36 gltL positions.  An
clevated roadwav will bring departing
passengers to second-story level airline
areas and the passengers will use the
upper decks of the fingers to proceed
to their planes. They will have to de-
scend to ramp level to board, but
Tobin said the layvout will be adaptable

Mexico Awards Routes

Mexico City—Aeronaves de Mexico
has been awarded the non-stop Mexico
City to New York route and Compania
Mexicana de Aviacion the non-stop Chi-
cago route in decisions that have recently
been announced by the Mexican govern-
ment.

The Acronaves award was predicted in

Aviation Week (June 3, p. 438).

to use of hnger-to-plane gangwavs or

various other possible  innovations.

Armving passengers will use ground
floors of the fingers and board their
grmmd t[:]llﬁ]lﬁftﬂtiﬂﬂ at I.'I'IL' I[’J‘ﬁ'-ﬂ."f—lﬂ\'ﬂl
roadway,

The plan eliminates the funneling
of passengers through a central termi-
nal area, with consequent long walks to
their individual carriers, as is now the
case at LaGuardia. Passengers will ar-
rive at, and depart from, the strect side
arcas of their ticketed airlines. The
two-level arrangement is designed to
end the football games between incom-
mg and outgoing passengers.

Unused boat basin or lagoon at
the airport will be filled and surfaced
to provide an enlarged parking space for
vehicles,

Terminal Construction

Terminal construction will begin
with new wing buildings on either side
of the existing terminal.

The final stage will be a new central
building.

Airline executives who spoke briefly
at the press conference announcing the
plan—C. R. Smith of American,
Thomas F. Armstrong of Eastern,
R. J. Wilson of Capital, George E.
Gardner of Northeast, and Carter Bur-
gess of TWA—unanimously plugged
the fare increase as needed to pay
higher costs, such as the bigger bills
at LaGuardia.

Last vear, airlines at the held paid
5370,000 in landing fees, $120, DEI'U n
hangar rentals, and $100,000 for
counter space.
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Tighter Traffic Control Rules
Proposed for Adoption by CAB

Washington—New air trathe rules de-
signed to tighten trafhc control of all
arrcraft and imerease minimum weather
conditions for VIFR fights have been
proposed by the Civil Aeronautics Board
for adoption early this fall.

The proposed regulations, which will
affect eight major functions of the air
traffic control svstem, stem from recom-
mendations submitted to the CAB by
military and commercial aviation groups
in the latest drive for more positive
control of all air traffic.

However, a recent air traffic rules
conference held by CAB’s Burcan of
Satety for a review of the proposals dis-
closed that sharp differences of opinion
still exist as to the degree increased
control should be mmposed.

Strongest protests against proposed
VFR weather mmmimum requirements
were registered by the Aircraft Owners
and Pilots Assn.

Recommendations

Main changes in Civil Air Regula-
tions discussed at the conference:
® Minimum weather conditions for
VIR flights. Civil Acronautics Admin-
istration, Army, Navy, Air Force, Air
Transport Assn., Air Traffic Controllers
Assn. and Air Line Pilots Assn, advocate
an increase in present minimum VIR
criteria. which prohibits VFR flights
when visibility is less than one-mile.
CAA, ATA and ALPA want wvisibility
hmits in controlled airspace increased
between three to five miles. The mili-
tary urges that, in controlled airspace
above 10,000 ft., visibility should be
rmsed to five miles.
e Definition of control area. CAA
wants floors of control areas rmaised
where possible, and the CAB proposal
would redefine “control area” to permit
the Civil Aeronautics Administrator to
designate floors at altitudes best suited
to a local situation. Present floor is
700 ft. above the surface.
e Aircraft  lights.  Proposed rule
change would require all aircraft to
display steady position lights at all
times on the ground and in the air
between sunset and sunrise. In addi-
tion, aircraft equipped with anti-col-
lision lights will be required to displav
these lights in conjunction with steady
position lights. Present mles do not
say when they should be displayed.
e Expansion of high altitude controlled
airspace. Proposal would establish as
a Civil Air Regulation CAA’s desire to
control all airspace within the conti-
nental hmits of the U. 8. above 24,000
ft. and to reduce that floor to 15,000 ft.
next vear. Minimum visibility for VFR
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flights in this area would be five miles;
minimum clearance from clouds would
be set at 1,000 ft. vertically and one-
mile horizontally.

® Operation within airport vicinities.
CAB wants to strengthen rules govern-
ing the control of trafhic to and from
airports and establish more uniform
flight patterns within an airport area.
AOPA called for a 180 mph. speed
limit in controlled zones around civil
airports and recommended that military
aircraft unable to conform with such
speed limits be restricted to military
airports outside the zones. AOPA also
wants rate of climb and descent held to
a maximum of 1,000 ft. per minute
below 3,000 ft. in all control zones.

® Cruising altitudes. Present rules call
for two different requirements govern-
ing the selection of cruising altitudes—
a quandrantal regulation for flights out-
side controlled airspace and odd-or-even
thousand ft. altitudes for flights within
controlled airspace. Proposed regulation
would use a single system that would
apply to all airspace through vertical
separation of IFR and VFR traffic.

® [nstrument takeoff and landing mini-
mums. ['o eliminate current misunder-
standings of the present regulations on
instrument approach procedures, CAB
proposes that revised rules specifv that
mstrument approaches are required
when visibility is less than three miles
or when the ceiling is lower than the
minimum initial approach altitude,

* Altimeter setting. To minimize “in-
duced errors” in altimeter settings, De-
partment of Defense has recommended
the use of 29.92 hg. as a standard pres-
sure setting of altimeters at high alti-
tudes. CAB proposes adoption of this
standard for all flights above 29,000 ft.
For flights below 26,000 ft., it proposes
altimeters be set to the current cor-
rected pressure setting of stations no
farther than 100 nautical miles from the
aircraft.  Intervening altitude area
would serve as a transition zone to
change from one altitude setting pro-
cedure to another.

The proposed regulations are likely
to undergo some modification during
the rule-making procedures before they
are published within the next 30 days.
However, such changes are expected to
be slight, although opponents of any
phase of the revisions will have an op-
portunitv to submit further comments
on the regulations during the 60 days
following publication of the rules.

Oral arguments on the regulations
will be held prior to their adoption.

Recommendations  received by the
CAB for minimum weather conditions

for VIR flights called for a 1,500 ft.
ceiling and five mile visibility for flights
operating in a control zone without an
ATC clearance. For flights operating
m a control zone with an ATC clear-
ance, the CAA has urged a ceiling of
500 tt. as the irreducible minimum for
all VFR flights at all airports.

Air Transport Assn. called for a 2,000
ft. minimum clearance above clouds for
VIR flights, although no other groups
made anv specific recommendation for
increasing the presentlv prescribed min-
imum of 1,000 ft.

ATA also wants an increase in mini-
mums below clouds from the present
500 ft. to a 1,000 ft. clearance for
flights operating above 3,000 ft., and a
500 ft. clearance below clouds for flights
operating under 3,000 ft. Most groups
advocated a 1,000 ft. clearance below
clouds, Army, Navy and Air Force called
for a horizontal distance from clouds of
one mile on flights operating above
10,000 ft. Air Trafhic Control Assn. rec-
ommended one-half mile horizontal dis-
tance from clouds at all altitudes,

Two new terms were proposed by
the ATA—forward cloud proximity and
lateral cloud proximity. The group sug-
gested that forward cloud proximity,
which it defined as the mintmum dis-
tance from clouds in a 90 degree quad-
rant centered on the nose of the air-
plane, be set at five miles. Lateral eloud
proximitv, or the minimum distance
from clouds in a 90 degree quadrant on
either side of the aircraft, was proposed
as a two and one-half mile minimum.

Semi-Circular Routes

Proposed "“semi-circular” rules for de-
termining appropriate cruising altitudes
would rcguim that all VFR trafhe in
and outside of controlled airspace cruise
at odd thousands plus 500 ft. when
on magnetic courses of zero degrees to
179 degrees inclusive and at even thou-
sands plus 500 ft. on courses of 180
ﬁﬂ%l'f:l:ﬁ to 359 degrees.

FR flights would be conducted at
odd thousands altitude between zero
degrees and 179 degrees and at even
thousands on other courses.

In proposing the change, the CAB's
Bureau of Safety said the new system
would simplify the selection of cruising
altitudes and “resolve the difhiculties of
determining cruising altitudes along air-
ways, crossing airways and in large con-
trol areas that have previously been
without any designated altitudes.”

Regulations covering instrument take-
offs and landings, if adopted, would re-
quire an instrument approach when air-
port ceilings are less than the minimum
imitial approach altitude or the visibility
15 less than three miles. The rule also
would prevent any takcoffs when the
ceiling is less than 300 ft. or the visi-
bility less than one mile at airports
which do not have minimum standards,
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Tentative Australia Bilateral Pact
Strongly Opposed by U. S. Lines

Washington—U. 5. airlines are pn-
vatelv expressing strong opposition to
the tentative air agreement reached be-
tween the U. §, and Australia.

The bilateral will give Qantas, the
Australian national airline, rights to flv
across the U. 5. from San Francisco to
New York and bevond to London,
thereby establishing a round-the-world
route.

In exchange, the State Department
has asked for a route from the U.S. to
Australia via South America and the
South Pole; a route from Svdnev in
New South Wales to Perth in the west-
e part of Australia and bevond to
South Africa, and a route from Svdney
to Jakarta, Indonesia, to Bangkok.

Tipton Protest

Stuart G. Tipton, president of the
Air Transport Assn. which 1s leading
the hght, declared that the Australian
airline has absolutelv no business serv-
ing as a transcontinental U. 5. airline
or becoming a New York-London air-
line. In fact, the terms of the agree-
ment as allegedly offcred by the State
Department represent continued State
Department reluctance to follow estab-
lished bi-partisan U. 5. air policy which
has been the basis for the development
of U.S, air supremacy in commercial
aviation.

“The alleged agreement would
weaken U.S. air stréength not only n
the Pacific but across the Atlantic and
across our own countrv as well. The
alleged agreement—which 1s another

T reon

example of giving something for noth-
mg—makes concessions which are com-
pletely unnecessary and unwarranted.”
Although the State Department has
announced that negotiations with the
Australians have been concluded, it said
the agreement has not been signed,
pending approval of the Austrahan gov-
ernment regarding U, S, requests.

Carriers Reaction

Representatives  of  U.S.  inter-
national air carriers said they could
see Iittle value to the routes requested
and doubted that the Civil Aeronau-
tics Board would approve applications
for service on the proposed routes be-
cause, at present, most of them ap-
pear economically unfeasible,

The route to Awvstralia wvia the
south Pole, for example, is several
thousand miles longer than the routes
now flown by Pan American World
Arrwavs and Qantas across the Pacific
and, therefore, would attract little
trafhic.

In addition, the spokesmen said,
even if the routes were cconomically
feasible and the CAB did approve
U.S. carmiers on these routes, such
service might never be inaugurated be-
cause authority also would be needed
from other governments since other
countries are involved, From past ex-
perience, it might prove difhcult to
receive such authoritv in some  in-
stances.

Domestic airlines sav the reported
exchange would allow Qantas to carrv

trathc from San Irancisco to Europe
that normally would travel to New
York via domestic carriers.

A large portion of that traffic al-
readv has been diverted through the
Scandinavian  Airlines  Svstem's  paolar
flights to Europe and the inaugura-
tion of British Overseas Airways Corp.
service from the West Coast to New
York and bevond to London,

A strong protest was made by
American Airlines, which has long
sought authority to fly nonstop from
San Francisco to New York, Pan
American  has  also  protested  that
the State Department has offered to
permit a foreign aihine to flv acroess
the U.S. for a round-the-world route
when Pan American is not vet per-
mitted to fv across the U.S. to link
its global service,

BOAC, the British airline, also has
authority to flv around the world.
However, it has not implemented its
Tokyo-Honolulu-San Francisco route.

Cuba also 1s reportedly seeking
more cxtensive air nights from the
U.S., mcluding routes to both the
east and west coasts and bevond to
Canada and Europe.

Germany, Australia
Sign Air Agreement

Bonn—German-Australian air  agrec-
ment signed in Bonn gives Lufthansa
the right to establish a route from
Germany over Egypt and ‘or the Middle
Fast to Darwin and Svdnev.

Qantas Empire Airlines in turn can
fly from Australia to Frankfurt and on
to Holland and England under the
agreement,

At the moment, Deutsche Lufthansa

. " N i [ ——— T E - S I :T'n.al.'.u—-
= .u—“ -.-‘:Eﬁ-l-l [ Lm_.f.-!h‘h-—- r-.r-r = .?-_ ——w ‘.-:_:L._.‘- r-

Northeast’s First Britannia Flies

First Bristol Britannia for Northeast Airlines takes off for its initial fight at Belfast, Treland. Aircraft was built by Short Brothers and
Harland, Belfast, and delivered after its first flight to Bristol for fitting out. Northeast has five on order.

AVIATION WEEK, June 24, 1957

45



====—'"ﬂi-----_ﬂ='ﬁﬂ
.-m_—-—wm“"

—

NIGHT LI DAY...A FULL-TIME MONEY-MAKER

the new "double-deck” jet-prop VANGUARD

With its unique “double-deck™ fuselage,
the new Vickers Vanguard is designed to
be a money-maker round-the-clock. For
during periods of low passenger trafhe,
the Vanguard can be operated profitably
as a freighter!

With four Rolls-Royce Tyne jet-prop
engines, the new Vanguard will be cap-
able of speeds up to 425 mph and will
have a 2600-mile range with full payload.

Into each Vanguard will be built over 2
million hours of Vickers jet-prop expe-
rience. Experience has no substitute!

DOUBLE-DECK FUSELAGE

Upper: Luxurious passenger cabin designed
tor maximum flexibility . . . for 76 to 120 pas-
sengers, Built-in folding stairs fore and aft.

Lower: Vanguard’s full 12Y5-ton pavload can be
carried in two giant cargo holdz. Each hold has
a 2 06"-wide door to speed loading, unloading.

R e
| jet-prop VICKERS |

' WAMGKM&)

POWERED BFY FOUR ROLLS-ROVCE TrNE ENGINES

L'. 8. Representative: s Christopher Clarkson ]
I Rockefeller Plaoza, New York 20 N.Y.

e

-,

VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE. ENGLAND . MEMBER COMPANY OF THE VICKERS cROLUP
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cannot make use of this agreement duc
to their limited number of planes. But
Qantas maintains one weekly  flight
Frankfurt-Svdneyv and return which will
be continued under the new agreement.

Colonial’s Integration
Completed by Eastern

Integration of Colomal Airlines into
[lastern Air Lines, approved June 1,
1956 by President Eisenhower, has been
completed, KEasterm announced last
week, The Colonial Division of Fast-
ern, a5 the new unit had been called
since Eastern’s acquisition, now has be-
come the Northern Division of the car-
r1er.

Eastern savs 1t has invested $31.5
million 1n mﬂcl:_nnnnﬂ the former
Colonial svstem and ﬁthll'-’I it to East-
em’s standards. Some !-_-.:.-I“.I million of
the total was attnbuted to improve.
ment of fight equipment by retiring
DC-3s and DC-4s and substituting Con-
stellations, Super Constellations, and
Martin 404s. Remainder of the money
went mto new ground facihities and per-
sonnel training, according to Fastern.

The airline’s pavroll has been in

creased by $400,000 annually, it reports.

Port Says Air Force
Hinders Civil Growth

Portland, Ore.~Help in solving the
problem of joint military-civil air-
craft operations at Portland Intema-
tional Airport has been requested of the
Airport Use Panel by the Port Com-
mission herc. In a letter to Civil
Acronautics Administration’'s Western
Region asking for a recommended solu-
tion, the commussion said the mixture
of interceptor and commercial opera-
tions at Portland was not conducive to
normal growth or safe operation of a
civil airport.

The commission also protested to
CAA Administrator James Pvle that
the Air Force 1s holding up action on
the port's request for partial releasc
from certain government rights of sciz-
urc at the airport. Air Foree, the com-
mission charged. 15 delaving stating its
position in the matter to CAA so the
Air Force can use its answer m nego
tiating for additional requirements at
the airport.

The problems of joint use and of re-
capture are not related, the commission
pointed out, Seriousness of the airspace
problem was pointed up im an AviATION
WEeEk report (May 27, p. 40).

Concerning  the alleged Air Force
stalling n the seizure matter, the com.
mission told Pvle “the Air Force delay
is hindering the full development of
civil aviation m this area.”
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AIRLINE OBSERVER

P United Air Lines representatives are considering purchase of turboprop
transports from Douglas aircraft. Airline 1s reportedly considenng 20 DC-7Ts
powered with Rolls-Royee Tyne engines. Price quoted by Douglas is based
upon an initial sale of 40 aircratt. Original DC-10 designation has been
abandoned because Douglas hopes for quicker certification by continuing
an established senes (AW June 10, p. 40). Cargo version of the aircraft i1s
DC-7D. Capacity will be increased by adding 120 inches on front end of
fuselage constant seetion, 40 inches aft and by splitting fusclage down the
middle and inscrting six-inch sections on top and bottom. Vertical fin
will be swept, primarily for appearance.

> Allegheny-Mohawk merger possibilities have been revived, but most obsery-
ers teel such a move may mu_'t resistance from the Civil Aeronautics Board.
The Board has issued no policy statement on its decision in the North
Central-Lake Central mesger case, but there is a good chance that it dis-
approved the proposed merger because of an unwillingness to allow too greal
an expansion of individual local service carriers,

» Creater Miami Aviation Assn, has proposed the construction of second
Miami airport for jet transport operations. Group recommends the hlling-in
of land in a part of Biscayne Bay between Miami and Miami Beach to permit
over-water takeoffs as a means of eliminating the noise nuisance.

» Civil Acronantics Administration has let a $9.777,287 contract with
btrnmhcrg-{.u:rlmn Division of General Dynamics Corp. for 263 sets of
Tacan test, monitor and control equipment. Target d:ah: for commissioning
Vortac stations with the Tacan equipment is July 1, 1959. Transponder
equipment, which the sets in the CAA contract will momitor, is under pro-
curement by the Navv at an approximate cost of 510 million for 213 dual
equipments and antennas,

» Large irregular air carrier investigation has been reactivated by the Civil
Acronautics Board with a call for bricfs by July 15. Scope of the case will
be confined to the fitness of the individual carriers and dL'rumnmh{m of
whether authorizations should be granted by exemption or certificate. Filing
of briefs is the final step in the Lmn]]hmlul case before oral arguments are
heard.

» Trans World Airlines President Carter Burgess has announced an end to
personnel layoffs provided the airline continues to show improvements in
operating results, Out of 20,000 emploves, the airline has terminated 500
since Jannary for a complement reduction of 29 . Burgess forecasts a proht
for June and has reported a marked decline in operating losses during the
first four months of the vear. Percentage of scheduled miles operated led the
industry in March with 99.5% . High trend continued in April and 'ﬂm
with 99.19¢ and 99.79. During May, on-time departures reached 92,39

P [beria Air Lines of Spain is operating a weekly charter serviee from Madnid
to Canada as a means of maintaining an even balance of transatlantic traffic,
Charter aireraft which carry Blmnnh agricultural migrants from Madnd to
Canada are returmned to scheduled service on New York-Madrid flights, As
a result, Iheria is now operating two west-cast scheduled fhghts w LLH} and
three cast-west weckly flights,

» Defense Department has declassified a total of 13 AN/APN Daoppler radar

equipments for civil use,

» Last ditch fight by U.S. carriers against award of U. S, routes to KLM
Roval Dutch airlines is gathering momentum, In a surprise action, Pan
American World Airwavs filed a petition with the Civil Acronautics Board
for permission to intervene in CAB proceedings covening the grant of a for-
cign carrier permit to KLM, No precedent exasts for a board decision
contrary to the terms of a bilateral treaty and there is little likelihood that
the Dutch carrier will be denied its foreign carrier permit despite anv action
by U. S, airlines.
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CONQUEST OF
THE AIR

Undoubtedly an important factor in the victory

" of French forces at the Battle of Fleurus in

Belgium in 1794 was, beheve it or not, aenal
reconnaissance, For in this batle Captain .M. ].
Coutelle—later known as “Captain of Napoleon’s
Aerostiers”’—became the world’s first military
balloon observer. For hours Coutelle’s balloon
hovered over "no man’s land™ and even over the
enemy’s lines, With signal flags he and a com-
]:I-i]lll-l:.':l-ll rﬂld}u.l vital imformaton back to the

French Army Commander.

aerical observafiore
of battle

Coutelle continued his aerial reconnaissance for

Napoleon at Mavence in 1796 and elsewhere. But

in Egvpt, where he had been ordered in 1798, his
balloon equipment was hnally destroved in a naval
battle. Man’s conquest of the air has come a long
way from the uncontrollable balloons of vesterday
to the sleek, earth-circling giants of todayv. Since
the advent of powered thght, Esso research has
helped speed the progress of aviation by creating
new and improved fuels and lubricants for military
and commeraal aireraft.

8 OUT OF 10 OF ALL THE WORLD'S INTERNATIONAL AIRLINES USE

W

-

AVIATION PRODUCTS

SHORTLINES

» United Air Lines reports a record
May for passenger and cargo trafhe
with 400,674,000 ]].1*:-'1LHEL'T—TI'IIE{'H flown,
an increase of 6% over Mav, 1956.
Freight totaled 5,452,000 ton-miles, up
6% over May, 1956; U, §5. mail
climbed 6% to 2,549,000 ton-miles.

> American  Airlines also  established
new May records with 442 mullion
passenger-miles as compared with 410
million during May, 1956, American
set a nmew domestic industry record
i cargo ton-miles for one month with
10,300,000 in May, surpassing the
carrier’s own rtecord of 7,535,000 sct
last October.

P Air France has added Frankfurt to
its Paris-Hong Kong route. Lockheed
Super G Constellations are being used
on this fight, which leaves Frankfurt
on Tuesdays and returns fiom IHong
Kong on Saturdays.

 Ghana is the latest nation to join
the Intermational Civil Aviation Or-
ganization. The new nation becomes
the 71st member nation m ICAQ.

» Mohawk Airlines reports that trathc
ﬂpcmtf{mb for May were 9.7% and
14.6% above May of 1956 in passengers
and passenger-miles respectivelv. The
carrier carried 36,056 passengers  and

flew 6,742,472 passenger-miles.

> Sabena will offer helicopter tours
from Paris through the Loire region
of France begimmning Julv 14. The
Sunday tours will continue through the
scmmer and will offer low altitude air
views of many famous chateaus in the
arca  including Chinon, Tours and
Chambord. Sabena will use Sikorsky
5-585 on the tours.

» Michigan Municipal Finance Com-
mission approved the issue of S6,550.-
000 m revenue bonds to construct a
terminal building at the Wavne County
Airport near Detroit. Wavne (,.mmh
Road Commission will handle the bond
1SS0,

» Council of the Intermational Civil
Aviation Organization recently  ap-
proved three “ftorward scatter” radio
stations and a new Atlantic cable to
be combined to provide a dircet voice
and four teletype communications chan-
nels between Europe and North
America. The cable will be laid be-
tween Prestwick, Scotland, and Revk-
javik, Iceland. The Fforward scatter
stations will be built near Narssag.
Greenland. and Gander, Newfoundland,
to complete the network,
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A Stiteh in Time

Airline planning for the operation of turbine powered aireraft is, in some

I respects, moving ahead at a fast pace. In manv airline departments there

i5s considerable optimism over the prospect of the new feet. But therc
is also a distinet feeling among many informed people outside the transport
business that our airlines do not fully realize the magnitude of their new
vinture.,

Considering the aircraft themselves, the DC-5, the 707, the 850, the
Flectra, ete., there appears no concern for alarm. Our manufacturers cer-
tainly have the know-how to produce safe vehicles. It is the hAtting in of
these aircraft to the existing traffic control and airport svstem that causces
the greatest concern. Then too, jets are a new breed of cats to civilian
operators and undoubtedly a certain amount of shakedown time will be
required to iron out the kinks.

The length of our trial and error period could obviously be reduced 1t
we knew where to look and what to look for. And, just as obviously,
advance information can come only from those who lmw been operating
jcts—the mulitary.

Much to Learn

[t is true that airline and military operations are a somewhat different
nature. But this does not minimize the fact that much counld be learned
from people who have flown jets for a decade or more. The services had
to find things out the hard way since they were essentially pioneering. It
would appear that the airlines might gain an insight into their own
future problems by examining in detail the experiences of the military.

What can be learmed? Possibly a great deal. There are many ground
handling and servicing items which may require different h:‘u:,hmth than
in the past. There are runways and nrmtml surface (ramps, kaxiwavs, cte.)
requirements which may need special “attention; i.c. the problems of debris,
noise and blast screening, ete. Airlines mav And that flight planning tech-
niques and dispatch practices will need revision.  In- ﬁlﬂ'llt items include
more—or different—knowledge about metcorological {"lntﬁ, winds and tem-
peratures aloft, turbulence and icing, ete. The f.J]:H.‘i'u[E:m of turbine engines
15 an entirelv new held for many airlines.

To some extent the entire subject appears to be more a gueshon ot
degree than of kind. While it mav be true that the jet 15 just another
tvpe of aircraft it is also true that in some areas their demands are so
much more exacting than those of their ancestors that past methods
simply will not suffice.

Military Files

The next question 1s, “How do we gather this information?” One possi-
bilitv recently brought to my .Ittultmu 15 that the airline operators secure
permission to examine the accident and incident files of the militarv. A
jpint committee composed of representatives from the vanous airline oper-
ating departments might be able to correlate the factors leading to military
fr:buh]u with airline conditions and alert their rmm.lt-unLuh to possible
danger arcas. It will, of course, be imperative that thesc investigators have
a thorough practical knowledge of present arrline operations in order for
them to spot parallel situations.

The public, as well as the air transport companies, is looking eagerly to
our et fu['urL One wav to make this transition as smooth and safe as
possible is to be prepared.  How can we better prepare ourselves than by
reviewing the trials and tribulations of others? An accident rescarch pro-
gram might be well worth the clort.
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Here’s Why General Electric’s New T58 Turboshaft Engine Is The

BEST POWERPLANT  FOR HELICOPTERS

Ofters unmatched performance capability;
advanced mechanical design features

Over 3:1 Power-to-weight Ratio—Packing more power per pound than
any other gas turbine engine of comparable output, the T58 delivers
1024 horsepower yet weighs only 325 pounds (including 75-1b reduction
gear). What will the T58’s low weight mean to future helicopters?
Drastic reductions in their gross weight—up to 40% faster cruising
speeds—greater endurance—and wvastly increased ton-mile capacity.
In addition, the T58"s advanced aerodynamic and lightweight mechan-
ical design promises the same high reliability that has been proven in
G.E.'s J47, J73, and supersonic J79 jet engines.

0.69 Specific Fuel Consumption (normal, with gear)—The T58’s tur-
bine inlet temperatures, pressure ratios and the aerodynamic design of
its major components have been balanced to provide the highest pos-
sible operating efficiency over a wide range of helicopter fight condi-
tions. Result: a proven SFC that rivals the piston engine for economical
operation.

Avutomatic Rotor Speed Control—The T58's revolutionary new con-
stant-speed control eliminates the need for speed adjustments by the
pilot during normal flight operation. Combined with the T58's free
power turbine, this new control automatically regulates engine output
to meet changes in load or flight attitude, thus permitting the helicop-
ter rotor to operate at the most efficient speeds for take-off, climb,
- Sor g . _ cruise and hover.

T58'S ADVANCED CONTROLS, FREE TURBINE

DESIGN help simplify pilot duty; allow the helicopter rotor to operate at best speeds

for climb, cruise, or hover conditions.

Small Envelope Size—Measuring only 59 inches long by 16 inches at
maximum flange, the T58 makes possible more compact engine com-
partment design, additional cargo space.

Versatile Exhaust & Power Take-off Arrangement—The engine’s 3-
position exhaust and fore or aft power take-off arrangement also sim-
plify problems of designing or retrofitting engine compartments in
either single- or multi-engine helicopters.

The T58 was developed for the Navy by General Electric's Small Air-
craft Engine Dept. General Electric believes the T58’s many features
malke it the best engine of its kind to transform the role and perform-
ance of helicopters into new levels of military and commercial useful-
ness. For detailed performance data, call your local G-E Awviation 8
Defense Industries Sales Office, or write: General Electric Co., Section
233-5, Schenectady 5, New York, for T58 brochure.

ol = Progress [s Our Most Important Product

T58'S 3-POSITION EXHAUST NOZILE

e s GENERAL @B ELECTRIC

;.I‘DW E_EIHE- FIj.IG-H'T—TESTED in a modified Sikorsky S-58 helicopter, two T58'S MAIN REDUCTION GEAR permits con-
38 engines deliver more than 2000 horsepower, yet weigh only 650 pounds.  venient fore or aft power extraction.



OME OF FIRST U. §. mr-:mFt to have blunt ailerons was the Hf._" X-2 (above). The French
Nord Gerfaut II and Sud Aviation Baroudeor also use blunted control surfaces.

CHANCE VOUGHT F7U (above) has blunt ailerons {'n improve transonic stability. NACA
used modified F-86 (below) to obtain transonic flight test data on the I:t.]h.u concept.
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SUPERSONIC airfoils typical of those being
tested by the NACA. Each has the same
thickness ratin. Upper airfoil is a conven-
tional biconvex form which is compared
with blunt shapes below. Differences among
blunt trailing edge airfoils are due to varying
design Mach numbers and structural require-
ments,

Bluntness

By J. S. Butz, Jr.

New York—Bluntness can be an aero-
dvnamic asset.  Contrary to conven-
tional streamlining concepts and some
carly supersonic theory, blunt rather
than sharp edged wings and rounded
rather than pomted bodies may be the
mast efhicient for supersonic and hvper-
sonic fhght.

Paradoxical as it may seem, NACA
experimentation shows:
® Minimum drag airfoils have blunt
trailing edges from Mach 1.5 to 5.0 and
indications are that this 1s true at much
higher Mach numbers.
o Lift is 1mproved at all supersonic
speeds by use of a blunt tralling edge
airfoul.
¢ Acrodvnamic heating of a wing may
be reduced by rmmdmﬂ its leading
edge. This is also true of an aircraft
or missile nose.
e Stability of an aircraft mav be 1m-
proved at transonic speeds by using
blunt traitling edge wings and control
surfaces,
¢ Blunt nose shape is the most effective
configuration for keeping aerodvnamic
hf.:lmglmx on very high velocity objects
of the size and 1\-‘:1ght of a current
ICBM warhead during re-entry.

IFundamental nature of this NACA
information indicates its value to the
aircraft industrv by pointing the avenues
of possible approach to acronautical
problems. The work on blunt trailing
edge wings was led by Dean R. Chap-
man, and that concerning re-cntry was
directed by H. Juban Allen. Both are
with the Ames Laboratory.

The latest display of its usefulness

AERONAUTICAL ENGINEERING
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BELL RASCAL 1|r*iﬂ=gl'mll1d missile s!mws blunt trailing edges on its forward and aft lifting surfuceﬂ tu un]lrm'l: stuhlht} during high

angle of attack manecuvering. Lower fin is folded during transport on dolly.

was at the Paris Air Show where blunt
trailing edges appeared on French pro:
totvpes (AW June 10, p. 26), Blunted
ailerons were on the Nord Gerfaut 11

and extruded angle plates on the Sud
Baroudeur rudder.

Blunt Trailing Edge

Several fundamental differences be-
tween subsonic and supersonic lifting
and airflow characteristics make it pos-
sible for the blunt trailing edge airfoil
to attain supernior efficiency above Mach
l, in contrast to its poor subsonic lift
and drag qualities.

Zero-lift, or minimum, drag of a
subsonic sharp trailing edge airfoil at
Mach numbers well below one results
prmarily from skin friction. Pressure
or wave drag of this airfoil is low be-
cause the long pointed afterbody keeps
the flow separation point well back on
the chord and reduces the wake. The
only effect of blunting the trailing edge
would be to create a base pressure and
increase the total drag.

In supersonic flow the pressure drag
of an airfoil depends to a great extent
upon the magnitude of the angle be-
tween thf.' surface and the chord line
(Angle A, night). Angle A and conse-
quently the pressure dmg of an airfoil of
given chord and strength can be greatly
reduced if the pomt of maximum thick-
ness is moved to the trailing edge.

Fven though the use of this shape
redoces the pressure or wave drag it
obviously has the disadvantage of creat-
ing a large base drag. With “carcful de-
sign this disadvantage can be overcome,
for it has been proven the added base
drag can be less than the reduction in
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wave drag achieved by moving the point
of maximum thickness aft. The super-
sonic drag savings realized expern-
mentally with blunt trailing edge de-
signs have exceeded 309 for 109 thick
wings around Mach I.

The problems inherent m choosing
the best airfoil to meet a given set of
design requirements are too mvolved to
nmLL F:;LHLHI statements regarding the
superiority of any given airfoil shape.
Airforl contour, 1'.I[".I"-|:I|:']LJII of maximum
thickness, and base height are depend-
ent on many diverse factors such as
structural requirements, desired hift-drag
ratio, design Mach number, pitching
characteristics, heating rate, ete.

For this reason, experimental blunt
base airfoils which the NACA tested
were designed to simplified specifica-
tions which closely approximated cur-
rent supersonic  design  requirements.
In the tvpical test, comparisons were
made of several sets of conventional bi-

PRESSURE or wave drag of supersonic air-
foil is very sensitive to :IIIE]I:'. A (above).
Moving maximum thickness to trailing -‘.‘:dgﬂ
results in reduction in total airforl drag

above Mach 2, according to NACA tests.

Upper fin also will fold.

Can Add Efficiency to Aircraft, Missile

convex and double wedge supersonic
airfoils and blunt trailing edge shapes
which were all designed to give mini-
mum wave drag. Each airfoil in a set
had the same thickness ratio and design
Mach number and either a specified
bending or torsional strength. Compari-
son of the drag coefhcient of the var-
ious airfoils in a set was to indicate
whether blunt trailing edge airfoils had
application in normal design work.

Test Confirmation

The results of these tests showed
that dehnite drag improvements at
supersonic  Mach numbers were pos
sible using blunt trailing edge airfoils
NACA found that:
® Drag reduction achieved by bluni
trJ11111g edge airfoils decreases as thick-
ness ratio decreases.

This is because the percentage of

wave drag in total drag decreases with
thickness ratio.
® Possible drag reductions grow smaller
with increasing Mach number. This
15 apparently because the ratio of wave
drag to friction drag decreases with
Mach number. Successful reduction o
aerodynamic heating and friction drag
at high Mach numbers could still maks
blunt trailing edges attractive at verny
high Mach numbers.
e Base pressure is low and therefore
airfoil efficiency high it the boundary
layer at the base is turbulent and its
thickness is larze compared to the base
height.

Particular care must be exercised in
keeping base pressure low on  blunt
trailing edge airfoils for use below
Mach 2. The base drag, the drag
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VARIABLE GEOMETRY nose cone above is example of NACA re-entry design suggestions. This type of warhead could have con-
trolled speed and deceleration history and eliminate the low terminal velocity and terrific deceleration of the spherical warhead. Aero-
dynamic heating could also be kept low enough for known materials and cooling systems,

behind anv blunt base, could be 75%

of the total drag of a 5% thick airfoil
at Mach 1.5 if the basc pressure were
4 viacuum,

The kev to this whole design ap-
proach is to keep base drag low. Studies
of the boundary layver at the trailing
edge have been started to optimize its
LHLL’[ on base drag. WVarious boat tail
arrangements are also being tried.

One of the most promising means
of reducing base drag is bleeding air
into the low pressure or dead-air area
behind the airfoil.  Results of this ap-
proach indicate that 50% reductions iﬂ
base drag are possible up to Mach I
Data bevond that speed are not pres-
cutly available.  Maximum  alleviation
of basc pressure occurs when the total
pressure of the bleed air 15 75-90% of
the ambient static pressure. The mass
rate of bleed air flow required to achieve
these results i1s not large and it dis-
charges at subsonic 1.L]m|h

|Ht]mg edge bluntness has just as
heseficial an effect on lift as it does on
drag at supersonic speed.

”LTL again basic differences bebween
subsonic and supersonic flow principles
mdicate that a supersonic airfoil should
have a wedge shape.

In subsomic Alow the hifting efhciency
of an airfoil depends on its camber or
contour, its thickness ratio, and the
condition of the boundary laver. Nonc
of these factors have a major effect on
supersonic lift. In Fact, the expression
for lift curve slope at supersonic speeds
can be reduced to a function of only
trailing edge thickness ratio and Mach
number, and it increases as these two
factors increasc.  This cxpression for
lift curve slope was postulated and
proven expenmentally i the 19305 by
Busemann, later venficd by NACA.

The advantages of blunt trailing edge
wings, proven by the NACA, in dicate

24

that significant improvement in super-
sonic hft-drag ratios and consequently
aircraft range 1s possible if not prob-
able, The lift improving benefits of
the blunt trailing edge continue to in-
crease with Mach number. If means
are found to decrease friction drag above
Mach 5 then a usable C‘ilL]Hiﬂn of the
blunt trailing edge’'s wave drag reduc-
tion is pnmh]r._ Also, the structural
advantages of a blunt trailing edge wing
are obvious as it eliminates a sharp
slender section which is most difhcult
to manutacture and design.

Trailing edge bluntness has also been
of use in mmproving the stabilitv of
swept wing aircraft especially in the
transonic tegion, NACA fight tests
with a modified F-86 illustrate the ad-
vantages of blunt ailerons although
blunt trailing edge control surfaces were
used on other aircraft, two of them the
F7U and the X-1.

Two of the stabilitv problems oc-
curning with a swept-wing aircratt are
pitch-up and wing dropping or roll-off.
Pitch-up occurs when the flow on the
outboard portion of the wing separates
and the wing center of pressure moves
imboard and forward. Roll-oft 15 usually
due to asymmetrical How separation on
the outer wing and the reversal of
aileron control for small deflections dur-
mg separation.

NACA work towards improving the
transonic stability of the F-86 is similar
to industry efforts, and it also provides
an interesting view of some of the flight
limitations of the Air Foree's best highter
until a few vears ago. Tests with the
I'-56 showed that a-.t]ﬂr:tum occurred
mitiallv on the forward part of the out-
board wing up te Mach number of
36. At and below this Mach number,
pitchup took the form of a virtually
uncontrollable stall at moderate angles
of attack. The solution was provid-

g outboard leading edge cxtensions.

In the Mach number range from
&5 to .94, pitch-up on the F-86 occurs
because of separation on the aft por-
tion of the outer wing. Several methods
were tried to prevent this separation,
such as wing fences, vortex generators,
and leading edge extensions. IFach
device helped the situation but none
were as effective as using blunt trailing
edges on the ailerons, which are out-
board and in the region of separation.

The blunt trailing edges prevent scp-
aration by the simple means of decreas-
ing the trailing edge angle to reduce the
build-up of the adverse pressure, The
modified ailerons, though no panacea,
ereatly reduced the wviolence of the
p]h.h -up, delaved it until a higher
Mach number, and made it possible
to keep control of the areraft under
higher accelerative loadings. Thev be-
can to lose effectiveness in curing the
I"-86's pitch-up troubles in a region
that was at the absolute upper limit of
the airplane’s capacity.

Roll-off, which was verv bad on the
original aircraft from Mach 9 to 1.0,
was virtually eliminated by the increased
cftectiveness of the blunt atlerons. The
atleron hinge moments were ncreased
but not bevond the capacity of the
original control system. The drag of
the blunt ailerons amounted to .113{111t
0015 below Mach .9 and was zcro
above that speed.

'he equilibrium temperature and the
heat transfer rate of an airfoil surface
in high speed flight mav be reduced
bv delaving the transition from laminar
to tnrhu]::ni' low in the boundary laver.
By rounding the leading edge n prefer-
ence to Lupmﬂ it ulnrp edged, this
delay has been obtained.

Round nose shape creates a detached
shock wave in front of the wing which
mnereases pressure drag.  However, it
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there's a
difference in
hose assemblies,
foo!

Aerial bicycle, circa T854.
An invention of two engineers. It
never gof off the ground.

for example, take: BLOWDFF-PRO“F FITTINGS

There is no question that the Resistoflex permanently swaged (yvet field attachable) fittings designed
specifically for Fluoroflex-T hose prevent not only leakage but also risk of blowoft.

Millions of feet of Fluoroflex-T hose assemblies on both military and commerecial aircraft

plus vears of service document the inherent reliability of these fittings. The reverse side of

this page describes its engineering excellence in further detail.

RESISTOFLEX

hose assemblies



« Fittings for Fluorofiex-T
hose meet the two most important
requirements for systems conveying
fluids under pressure: 1) they do
not leak; 2) they do not blow off.

Fittings are swaged to both wire
braid and tube, Compression on tube
and “grip"” of fitting are kept con-
stant by a unique design feature
(patent pending). Any cold flow
which may cccur in the tube is com-
pensated for and actually helps main-
tain the seal, Years of in-flight serv-
ice on all types of military and com-
mercial aircraft have demonstrated
the inherent reliability of this design.

Obviously, foolproof fittings are a
vital requirement for aircraft. Unlike
ordinary “do-it-yourself” fittings,

—

{0 Fluoroflex iv a Resistoflex trademark. Teflon is ¢ DuPonr trademark.

Resistoflex's securely swaged cou-
plings eliminate the risk of human
error in assembly—provide the safety
factor which is the very minimum
insurance that human lives and
costly equipment should have for
their protection.

VITAL FACTS ABOUT FLUOROFLEX-T

Fluoroflex-T hose starts with Teflon
powder — a raw material which, in
the end product, can be made to vary
greatly depending upon the fabri-
cating methods involved.

Many vears of rezearch and test-
ing were required toevolve the unique
patented Fluoroflex-T tube which
alone provides the flex-life necessary
for the maximum degree of protec-

Originators of high temperature fluorocarbon hose assemblies

esistoflex

tion. Millions of feet of this hose
are in service—proof of its reliability.

In addition, Resistoflex couplings
fully complement the safety factors
built into Fluoroflex-T hose. They
are leakproof and blowoff-proof,

Inaireraft hose made from*“Teflon,”
the fabricator's experience and in-
tegrity remain the aeronautical en-
gineer's best assurance of reliability
and performance. Resistoflex not
only originated hose from Teflon but
developed the patented Fluoroflex-T
tube.

If you have any questions what-
ever on the performance of hose
made from Teflon, you can get the
right answer, conservatively ex-
pressed, from Resistoflex,

O R PORATION
Roseland, New Jersey « Western Plant: Burbank, Calif. - Southwestern Plant: Dallas, Tex.

also creates a low Revnolds number
and low Mach number region near the
forward surface of the wing which is a
good environment for a laminar bound-
ary laver.

NACA theory shows that the transi-
tion point moves downstream by a fac-
tor of 2 at Mach 3 by using the blunt
nose. If the theorv continues to hold
true at hvpersonic speeds, with its dis-
associated air low and attendant bound-
ary laver problems, the transition will
move downstream by a factor of 30 at
Mach 15.

The pressure drag created by round-
ing the leading cdge is low at super-
sonic speeds if the roundness is mod-
crate.

The great saving in friction drag pos-
sible with this design would indicate
there is a possibility that hvpersonic
airfoils will have rounded leading edges
and blunt trailing edges.

Further details of Northrop T-38 superso

Plan View of T-38

In their generalized report on heat-
ing problems and re-entry configura-
tions, H. Julian Allen and A. ]. Eggers,
Jr., reached several basic conclusions.
One concerns the shape giving the low-
cst total heat absorption for a missile
nose cone at re-entry speeds u}: to
10,000 fps. The proper shape for a
light nose cone which could be pushed
bv a current ICBM is blunt, m the na-
ture of a sphere. A much heavier nose
cone would require a long, slender
shape. A thorough study of the prob-
lem at higher speeds is not possible
because ::-? in:m%-cil:ut knowledge of
the properties of disassociated air (AW
June 25, 1956, p. 50; July 2, 1956,
p. 47).

Another aspect of the problem which
thev studied was the rate of heat in-
put for each proposed configuration.
This factor is very important because
the surface of the nose cone skin can

/

nic trainer are shown in this artist’s conception of

a formation. Plan view shows area rule fuselage and relatively straight wing set well back.

Two turbojet engines will power the trainer.
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GEROTOR . ..
*the aircraft pump that
couldn’t be built™ . ..

Recognized as an extremely attractive
theoretical design 30 years ago, there
were many abortive attempts to pro-
duce Gerotor pumps.

Sinee then, the W. H. Nichols Com-
pany of Waltham, Mass. has built
hundreds of thousands of Gerotor
pumps for aireraft, marine and indus-
trial applications requiring the highest
standards of performance and depend-
ability.

b Advantages — The Gerotor pump is a
positive displacement type, delivering
a predetermined amount of fluid in
direct proportion to speed. It is simple
and compact in basic design, (only 2
moving parts) Lghtweight, valveless,
provides high volumetric and mechan-
ical efficiency and offers ecceptional
performance at high altitudes where
low inlet pressures are encountered,

p Operating eyele — The
Gerotor pump is a form
of internal gear pump
in which the inner ele-
ment always has one
less “tooth™ than the
puter, Both turn in the
same direction. The vol-
ume of the mssing
tooth multiplied by the
number of driver teeth
is the volume of fluid
pumped per revolution.
Either the inner or
outer Gerotor can be
driven.

The Gerotors are
mounted on fixed cen-
ters eccentric to each
other. As they turn, the
chamber between the
teeth of the inner and
outer Gerotor graduall
increases in size throug
the initial 180° of revo- j
lution until it reaches @
the full volume of the
missing tooth.

During this first half-
revolution, the gradu-
ally enlarging chamber
passes the intake port,
creating a partial vac-
uum into which liquid
from the port flows.

In the second 180° the
teeth mesh, decreasing
the size of the chamber
as it passes the dis-
charge port, forcing the
liquid out.

p Technical Data — is
available and your in-
guiry is invited, Write: FiG. 1

W. H. NICHOLS CO.

48 Woerd Avenue, Waltham 54, Massachuseiis
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CHICAGO
HELICOPTER
AIRWAYS

reduces travel time 807
over Chicago's
"Triangle of Terminals”

O'HARE INT'L.

MIDWAY AIRPORT

AIRPORT

MEIGS FIELD

A
AT

...With IWI}[IIHE 9

powered

SIKORSKY 5-58

helicopters

Chicago’s airports — Midway and O’Hare — are ap-
proximately 16 air miles apart. To cover the dis-
tance between them by cab takes an hour or more
in average traffic., But to travel these miles by
Chicago Helicopter Airways takes just 12 minutes
— and costs less. Air travelers have been taking full
advantage of this fast, dependable service, and of
CHA'’s other suburban passenger and mail sched-
ules, since their inception.

On April 1 this year, the airline expanded its
service to include Meigs Field — speeding con-
nections over the triangle of airport and midtown
terminals. For this schedule — a long-sought goal
—Chicago Helicopter Airways selected big Sikorsky
S-58 helicopters, powered by Curtiss-Wright Cy-
clone 9 engines.

In other cities of the U. S. and the world, as in
Chicago, Cyclone 9 power has solved the problems
of metropolitan inter-airport and “downtown”
travel. The Cyclone 9 is a powerful answer to many
special problems and use-requirements in modern
aircraft, both civil and military — including trans-
ports, patrol and rescue aircraft, sub-hunters and
trainers, as well as advanced design helicopters.

WRIGHT AERONAUTICAL DIVISION
CURTISS-WRIGHT

CORPORATION + WOOD-RIDGE, N. ).

reach high temperatures instantaneously
while the inner surface of the skin is
relatively cool. This creates large ther-
mal stresses which must be kept low
to prevent the failure of the missile
Nose Cone,

The blunt shape has the lowest heat
transfer rates, but the long slender
shape was satisfactory.  Intermediate
shapes were the ones with the prohibi-
tive rates (AW May 20, p. 31).

The blunt shape, which has more
mterest today in light of the capacity
of current missiles, has manv advan-
tages. Some of them for a spherical
shape:
® Friction drag onlv a small percentage
of the verv high total drag. Low fric-
tron drag means relative coolness.
® Maximum volume for a given surface
AT,
® Continuously curved surfuce inher-
ently strong and stiff.
® Large stagnation point radius to dis-
tribute maximum thermal stress.

e Stability maintained while the sphere
s tolled slowly, distributing the heat
over the whole surface.

The sphere also has these disadvan-
tages:
® Low terminal speed, allowing eifec-
tive countermeasures.

e Lower average speed to target intro-
ducing larger wind drift errors,

® Maximum deceleration more than can
be allowed.

Similar hists could be compiled ftor
any proposed missile shape. A number
of possible compronises to reach work-
able designs could certainly be offered
for each proposal. An example of an
attempt to overcome some of the dis-
advantages of the high drag shape was
a variable geometry conhguration pro-
posal. Thus deccleration and velocity
history of the missile could be con-
trolled and kept within the allowable
limits.

Historical Background

The first supersonic experiments per-
formed with blunt trailing edge airfoils
were  conducted by Busemann  and
Walchner in Germany in 1933, as far
as the NACA knows todav. These
experiments were made with a wedge
shape for the purpose of proving thad
this airfoil had better hitting character-
istics than one with sharp edges. The
produced very little data about relative
drag between sharp and blunt trailing
edge airfoils.

After the war, Chapman of NACA
became interested m this German work
and certain conclusions  reached  In
Antonio Ferri in Italv concerning the
base drag of sharp edged supersonic air-
foils. The study of both of these works
left the suggestion that it might be
possible to reduce the pressure drag
of a supersonic airfoil by moving the
point of maximum thickness to the
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ROCKET POWER PROGRESS REPORT

Servicing Rocket Engines

Part II: Product Improvement
by Fred Barker |

In this, the second of two articles describing the activ-
ities of service engineers and service representatives at
Reaction Motors, Inc., Mr. Barker, Supervisor of the
Product Service Department, illustrates how the tech-
nical “know-how described in Part I is utilized by
the department in the area of Product I'mprovement.

A pood product can alwavs be improved —particularly by those working closest
to it. RMI's Product Service Department accepts this as a continuous challenge
as it works with rocket engines and related components. The rewards of such a
philosophy are three-fold: a superior, more easily serviced product, a pleased
customer and the personal satisfaction of accomplishment.

At RMI1 we concentrate on four areas in the improvement of rocket engines;
gerviceability, reliability, safety and performance. For instance, in the area ot
reliability, initial ground runs on RMI's 6,000-1b. thrust engine in the Bell X-1A
airplane frequently resulted in fuel pump cavitation upon starting the power-
plant. Our service men traced the probable cause to the relocation, during in-
stallation, of the outlet port on the fuel diffuser case. It was found that air was
being trapped in the case. This is a perfect example of how a seemingly minor
change can radically affect engine reliability. T'o overcome this problem, the fuel
pump was equipped with a bleed valve that automatically bled the entrapped
air overboard during the liquid oxvgen prime period prior to each engine start.
RHeliability was restored at the cost of adding another component. but installa-
tion demands could be satisfied only by this procedure.

Our service engineers and representatives often recommend design changes
to improve products. A typical example of this is the way RMI worked with the
National Advisory Committee for Aeronautics to improve the normal engine
reliability of our 6,000-1b. thrust engine in the Douglas 13-558-11 airplane. The
thrust chambers had failed to start on several random occasions. The trouble
was traced to mechanical failures of the poppet retainer in the igniter oxvgen
poppet valve. This prevented the igniter from firing to start the thrust chamber.
Service engineers in the home office then modified the poppet valve for greater
mechanical strength. "This improvement was proved successful by poppet valve
tensile pull tests and igniter firing tests; replacement parts were obtained and
installed in all engines in the field to prevent future failures from this cause.

Anxious to improve performance of the X-1E airplane, NACA considered
the possibility of incorporating nogzle extensions on the thrust chambers of the
X-1E's RMI rocket engine. After Service Department preliminary design work
was accepied by NACA, installation problems were resolved with NACA by one
of our service engineers. He then firmed nozzle extension design, assembly and
installation details. This change proved so effective that now—for the same pro-
pellant consumption—thrust at altitude is appreciably greater. A good engine
has been modified to perform even better,

Another funetion of the Service Department in its role to keep rocket en-
gines poing 18 the handling of engineering changes, all of which must be coor-
dinated through and approved by the customer. Before any modification is made,
RMI service engineers prepare “engineering change proposals’ for approval by
the customer. Upon this approval, the changes are incorporated into the affected
drawings, and service bulleting are prepared to guide field personnel in effecting
the change. Conversion Kits are prepared, where needed, and service handbooks
are revised.

Because the functions of RMI's Product Service Department are so varied,
the men who make it up must be more than talented professionals. Thev must
also have the traits of versatility and willingness to tackle new and different
assignments, And—because our team is expanding—we would like to talk to
yvou if you believe you have the professional gualifications and versatility that
are 8o essential in good service men.

5274

If vou desire reprints of this two-part article
by Mr. Barker, or would like to receive addi-
tional information about RMI, write to our J
Information Services Coordinator, Reaction

Motors, Inc., 14 Ford Road, Denville, Neu

RNV
Jersey. ‘A
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1. ATLAS
2. NIKE
3. LACROSSE
4. HAWE
&. THOR
&. SPARROW
7. TERRIER
8. SNARK
2. TALOS
10, TARTAR
11. SIDEWINDER
12. LITTLE JOHN
13, TITAN
14. REGULUS
15. GOOSE
16. FALCON
17. NIKE B
18. BOMARC

AMF

Resporch, Development,

Praduztian in thete felds:

@ Armament
@ Sailistics
@ Fodor Antfennoe
® Guided Miile
Svppor! Eguipment

@ Auvxiliory Power Supplies

&0

® Contral Systems

Pick a program ... you'll find

has missile experience you can use

In program after program, including each of those above, AMF has played or is

playing an important role. A component supplier in some, a system developer in

others, AMF knows the missile business first-hand. ® AMF contributions to the

nation’s missile programs include test and check-out systems, handling and launch-
ing equipment, on-site missile storage facilities, accessory power supplies. ® See for
yourself why AMF's widely diversified background plus its up-to-the-minute missile

activities add up to “experience you can use”,

Ancother Product

DEFENSE

PRODUCTS

Defense Products Group

AMERICAN MACHINE & FOUNDRY COMPANY

1101 North Royal Street, Alexandria, Va.

trailmg edge. 1he prerequisite to any
theoretical studv  comparing  airfoils
with sharp and blunt trathng edges was
better knowledge of the pressures ex-
isting behind a blunt base at supersonic
speed.

Little Data

Verv little data of this kind was avail-
able m the 1940s, so Chapman made
this the subject of his doctorate thesis
at California Institute of Technology.
This thesis in 1949 indicated that m
theory the blunt trailing edge was best
above Mach 2. Subsequent work by
Chapman and other. NACA scientists
has continued to give credence to the
original idea. Studies have also been
made in Sweden by Georg Drougge
concerning the design of blunt traung
cage wings which have minimum pres-
sure drag and also satisfv given re-
quircments of bending and  torsional
strength.,

Simple Blast Fence

Cuts Noise 15-20 db.

Sunple, low cost blast fences cut
noise an estimated 15-20 db. by deflect-
mg high energy boundary layer from
parking area pavements up through the
rest of the blast. The fence 1s a quarter-
evlinder of corrugated iron with the
mner surface facing the blast. It is
mounted upon a structural won L-sec-
tion frame with the pavement tangent
to the curve of the blast resisting sur-
face. All attachments including the
anchors to the pavement are made with
a single size of bolt and nut for the
sake of standardization. The fence is
made by Lyvon Engineering Co. of Sam
Jose, Calif.

The design i1s based upon engineering
studies showing that as blast expands
m a conical area aft of the tmil pipe,
its bottom edge 15 redirected and ac-
celerated by the pavement. In a dis-
tance of 20 feet, this boundary layer
may reach three times the velocity of
the blast at the centerline. The fence
deflects the high speed layer through
an arc of 104 degrees to blow back
upon the greater part of the jet efflux
and turn 1t upward.

End plates prevent pressure  from
spilling around the fence.

Water cooling heads are available if
the rence must withstand the heat of
afterburers.

Douglas Aireraft, El Segundo, 1s using
one of the fences and reports that it
works satisfactorilv, The current price
of fences that are six feet high at the
upper edge is $36 per foot. The maker
believes the price could he reduced to
526 per foot if sold in quantty.

Though height of the fences 1s not
considered an important parameter, an
cight-foot version i1s being studied.
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ELECTRONIC
ASSEMBLY

In our modern 350,000 sq. ft.
plant we can produce miniature
assemblies as well as large con-
sole requirements on a produc-
tion-line basis. Our supporting
engineers enable us to do the com-
plete job from design through fin-
1shed product.

Let Daystrom Instrument assist
you in meeting your electronic
product needs. One of our sales
engineers is ready to discuss our
qualifications with you. Write us,
and he will call at your conven-
1€nce,

FUET GFF TEHE PEFLE" fras MNyw

r .l..]l.'lr-l ﬂrll."u"r | T P i .

DAYSTROM
INSTRUMENT

Archbald, Pennsylvania
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AIRCRAFT POWERPLANT reactor from experiment 21 vears ago (AW May 27, p. 27). L"u'ge tube at top of 33 in. diameter
reactor outlet (left) is for the sodium heat removal cirenit while smaller extensions at outer nim probably provide access for flux
measuring instrumentation to evalvate fission. The other pipes in the center are for regulating and comtrol rods. The reactor,
probably part of a joint Pratt & Whitney-Oak Ridge project, frst became critical Nov. 3, 1954 when enriched uranium tetra
fluoride concentrate was added to the molten fAuoride salts being circulated around the power loop. Top of reactor core (right)
shows the 66 tubes which circulated the molten fuel through the beryllium-oxide maoderator-reflectors in serpentine loops. Six upright

pipes in the center are fuel inlet tubes.

rods, and two holes near the rim are for the neuntron instrumentation.

Nuclear Airframe Designers
Lose Conventional Load Tools

By Russell Hawkes

Los Angeles—Designers of nuclear
airframes will lack many of the means
by which structural loads of conven-
tional planes are rclieved and structural
weight is saved, the chief of Lockheed
Adrcraft’s WS-125A nuclear bomber
program told Institute of Aeronautical
Sciences members at a recent meeting
here,

An important loss to the designers
will be the present practice of dis
tributing weight along the wing, im-
possible in a nuclear plane because of
its fuselage-mounted powerplants and
landing gear and little or no demand
for chemical fuel, according to a paper
bv I, A, Cleveland, head nf the bomber
program at Lockheed’s Marietta, Ga. I"Ji-
vision and C. L. Johnson, the companyv’s
vice president, research and develop-
ment.

Bomber First

This and other special considerations
in the design of nuclear airframes were
outlined in the paper presented by
Cleveland, who said the strategic
bomber 15 the logical hrst application
for nuclear aircraft power.

According to the report, three char-
acteristics of the nuclear plane create
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the pecubarities of its airframe design:

® Concentrated weight.

e Radiation feld.

® Absence of any important range limit.
The hrst two characteristics raise a

host of problems compensated by the
obvious and overwhelming benefits of
the third. A sccondary benefit is the
nuclear  bomber's  relative  invulner-
abilitv to bullets due to the absence of
the wvast gquantities of combustible
chemical fuel carried by conventional
aircraft. -
Concentrated weight of reactor and
radiation shielding can be mitigated
bv dividing shield so that part sur-
rounds reactor and part surrounds crew
with a large separation between to at-
tenuate radiation with distance. Shield-
ing also can be reduced bv careful use
of wing box, landing gear, pavload and
the small amount of chemical fuel
which is likely to be carried becanse of
special advantages in certain regimes.
The designer’s approach to weight
and balance is altered by the um.u’ru
tendency of components and mh:.u-
tems to compete for space in the fuse-
lage near the center of gravitv. Rea-
sons for congestion of ‘..tuf-']lt here are:
¢ Reactor, shield .155cmhh' and turbo-
jcts account for over half the cquipped

empty weight of the airplane.

The four hexagon.shaped holes around the fuel inlet pipes are for regulating and control

o Reactor must be near the CG, becausc
of 1ts great mass.

® Nuclear turbojets must be mounted
in fuselage as near as possible to reac-
tor to case the difhcult problem of heat
transfer from the reactor to the heat
exchangers which replace combustor
cans of conventional turbojets.

® Much of heavy shielding nceded to
protect crew and equipment from radia-
tion must be located near rcactor.

® Thin wings neceded for high speed
thght and absence of engine nacelles
force landing gears into the fusclage
where they must be located near CG to
minimize weight of supporting structure
and to control impact loads on nose-
wheel.

® Wing must pass through fuselage
near UG unless it 15 designed with ex-
cessive sweep-back to carrv the junc-
ture forward. Cleveland does not con-
sider this a sound engineering approach
and showed a shde of a nuclear ainr-
plane with a low aspect ratio, straight
wing planform  reminiscent  of  the
I'-104.

e Disposable weight, which includes
bomb load, must be carned near CG
to it CG travel, |

e Aircraft hxed equipment tends to
spread out in the fuselage and can't be
of much help to the designer in re-

balancing,

® [f shicld is divided with part near re-
actor and part near crew compartment
in nose, the designer m;u vary weight
proportions to control balance. Be-
cause of the density of shielding, this
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INBOARD PROFILE of a possible nuclear bomber indicates congestion of around center of
gravity. Most desitable layout, Lockheed believes, is to have engines close to reactor. Here
four engines are mounted in puiri on ecach side of fuselage, one engine above the other.
Wing box, landing gear also vie for positions at CG.

is a powerful tool, but one which the
designer cannot use freelv without af-
futmﬂ the primary purpose of shield-
ing. The reactor shield assembly may
weigh from 25,000 1b. to 100,000 1b.
with a density of 100 Ib./eu. ft. to
200 1b./cu. ft.

Shield division which also provides
the best crew protection raises its own
family of problems. The designer is
not free to choose the best separation
distance for crew protection. Carned
to extremes, this would create msuper-
able acrodynamic and structural prob-
lems. The nccessity of installing any
shielding at all in the nose w ould hurt

weight distribution along the fuselage
from the structural standpoint and de-
mand heavier structure to cope with
static loads.

It would also cause low frequency
fuselage vibration modes calling for vet
heavier structure.

Stability Problems

Concentration of mass at two widelv
separated points along the fusclage
could also be expected to canse worse
moments of inertia in pitch and vaw,
The cffect of increases mn these mo-
ments probably would not be great but
must be considered.

One result of the development of the
nuclear propelled aircraft wall be the
loss of the means by which designers
now relieve structural loads and save

structural  weight in conventionally
powered aircraft by di'-'.tnhuting much

weight along the wing. This reduces
cather than mcreases the bending loads
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on the wing root which would exist
flight if the weight were concentrated
in the fusclage. Engme pods, internal
wing fuel tanks, tip tanks, wing
mounted armament and wing stowage
of landing gear all contribute to this
end.

The nuclear aircraft wiall not bene-
it from this approach.

Consumption of chemical fuels in
flight and means to discharge them in
emergency  has  been an important
means of structural relief as the air-
plane can be designed to hight land-
g weights rather than |IL.=1‘|.". take-off
vmgr]}th There 15 no 1||1|1-r;r[' mt  dif-
ference between the two i a nuclear
aircraft and landing loads must be
figured on the basis of maximum take-
uﬂ gross weight. Fuel consumption of
4 n:!;:-u\-t-n['i:]n:l] bomber also offers a
bonus at the target end of a flight in
terms of speed, rate of clhimb and ma-
nenverability.

Cleveland said 1t 1s lhikelv that the
cngines of the nuclear aircraft will be
designed to burn conventional fuel for
some regimes of flight. Response time
of the nuclear engine to changes of
power sctting may hr. too long to be
relied on for takeoff or for a wave-off
i the landing approach.

Two advantages accruing to the nu-
clear aircraft are reduced range of CG
travel and smaller growth factor for
an mcrease i useful load, The CG
range of 12%-16% in convenhon: 1l
]:nm!.er:u:T airplancs Hi'if]-llh'.'] be cut to half
that or less with the advent of nuclear
power. The cost of an additional pound

Over
20 years' experience
in development and manufacture
of systems and equipment
for airborne, ordnance,
and missile use.

radars e fire-control
mine laying = missile launching
navigation

Ask for our latest
facilities brochure.

EncINEERS: Contact our
Technical Placement Manager
for employment data,

= MAXSON=

475 TENTH AVE., NEW YORK 18, N. Y.
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Cherry Aircraft Lockbolts*
save weight—give higher
clinch rivets—more uni-
form clinch than nuts and
bolts—combine advantages of
both—eliminate disadvan-

tages.

% Cherry Aircraft Lockbolts are
' designed and produced to meet
specifications and require-

ments of the aireraft industry.

B

f .

Cherry Aircraft Lockbelts are
available from complete stocks
in a wide range of diameters,
grip lengths and head styles
in alloy steel and aluminum
alloy.

For data on Cherry Lockbolts,
write for bulletin TCL-111 to
Townsend Company, Cherry
Rivet Division, P. 0. Box

2157-N, Santa Ana, Calif.

*Licerned under Huck potenis RE 22,792, 2,114,493, 2,527,307, 2,531,048, 2,531,049 and 2,754,703

&4

CHERRY RIVET DIVISION
onsnd Company

of pavload or equipment in the nuclear
aircraft should be 1.5 to 4 Ib. of struc-
tural mmerease compared to 3 to 10 Ib. of
fuel and structure increase in a con-
ventional airplane.  The cost of an
additional pound of drag can be ana-
Iyzed in the same way and shows the
same advantage for the nuclear powered
amrplane.

Manv of the characteristics of the
nuclear aircraft stem from the nced to
defend against the effects of radiation.
Much of present research in the feld
15 mmed at dehning these effects pre-
cisely.

Protecting the human crew is per-
haps the most critical factor in design.
Engineering of cfficient crew stations
15 made especially difficult by the con-
fiicting demands for elbow room with
protection and for rational limits on
weight. Each cubic foot of cockpit
volume costs from 50 to 500 Ib. of
shielding. Careful engineering has en-
abled engineers to shave the crew space
allowance to 50-75 cu. ft. per man but
movement in such a space is not easy.
Limited space and the presence of the
shield also make escape difficult in an
CIMErgency.

Shielding hampers visibility because
some shielding is needed on all sides
of the cockpit and good transparent
shields are difhcult to make. Radiation,
whether of free neutrons or gamma rays,
is highly directional and in a vacuum
a flat plate shield between the source
and the man would provide adequate
protection. However, both tvpes of
radiation may be diffused as much as
1580 deg. by air atoms or structure.
Smce the energy of radiation decreases
as diffusion angle increases, the density
of the shield required decreases from
rear to front around the curvature of
the nose. Intensity of diffused radia-
tion remains great enough so that
windows must be made of some trans-
parent shiclding material even in the
verv center of the windshield.

Human Limits

Sctting human dosage limits appears
to be the most difficult task in the
rescarch leading to the nuclear air-
plane. Aside from the difficulty of pre-
dicting the behavior of the radiation,
it appears that various bodily organs are
sensitive to it in varying degrees.

The hazard to the ground crew will
probablv be worse than that to the air
crew. Present indications are that the
ground crew will be limited to the
Atomic Energy Commission Maximum
Laboratory Dosage Rate of 7.5 milli-
roentgens per hour while the air crew
rate may be 10 to 100 times as great.

The reason for this is that whereas
shutting down the reactor cuts radia-
tion by one order of magnitude or more,
decaying radiation persists at a harm-
ful mntensity for a time which will be
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governed by the half-life of the mdio-
active products. Because of the rapid
initial rate of decay, a wait of a few
hours before starting maintenance op-
erations will allow intensity to fall con-
siderablv. Finding good shielding ma-
terials for the ground crew is made
casiecr by the fact that radiation after
shutdown is almost exclusively gamma
ravs.

Better Solution

Remote controlled mechanical ma-
nipulators would climinate hazard to
mechanics but experiments have shown
that a job takes hve to 10 times as long
even with direct vision, If closed loop
television were used, it would be rea-
sonable to expect a still longer time.
A better solution mav be to remove
the engines to a special shop for main-
tenance work, leaving the airframe
available for normal work methods.

Cleveland and Johnson divided ma-
terial damage bv radiation into eight
fields:
¢ Dimensional changes independent of
the stress on the part. The dosage levels
required to prncﬁ:m: these changes is
such that it is a problem mainly within
the reactor shield.

e Acceleration of creep due to high
stress levels and high temperatures. It
acrodynamic heating, radiation hcat-
ing or heavy loads cause changes in the
dimensions of structural materials, the
designer must take care not to let these
changes be accelerated by subjecting
the materials to heavy radiation.

¢ Hardening and embrittlement by
radiation. This mav be an important
design factor. Fortunately, work hard-
enable alloys in the hardened condi-
tion are not much affected. but for
pre-stressed fittings and connectors near
the reactor there is a possibility of
ereater notch sensitivity and reduced
impact strength.

® Micro-diffusion of dissimilar metals
at faying surfaces. This mav cause
embrittlement and other metallurgical
troubles. It occurs because diffusion
of atoms in metal is more rapid in the
presence of radiation and is a special
threat at riveted or bolted connechions
between dissimilar metals,

e Accelerated stress corrosion. This too
is caused by accelerated diffusion of
atoms in metal,

® Transmutation under bombardment
bv slow neutrons. Most metals are
changed into others. Aluminum be-
comes silicon, copper becomes nickel
and zinc and some metals become
isotopes of the original metal. No
structural materials become gas or
liquid and the percentage of transmuta-
tion is probably less than the unknown
impurities in the original metal. .
® Induced radioactivity. To be a sen-
ous problem, the irradiated material
must have four characteristics—it must
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*Patents issved and pending

Another new product by CHERRY RIVET research and develop-

ment to meet the design requirements imposed by extremely
Hi-Speed Aircraft and Missiles.

Wide Grip Range = Positive Hole Fill
High Clinch « Uniformly High Pin Retention
Positive Inspection

For additional data on the new Cherry 600 Hi-Strength, Hi-
Temperature Rivet, write to Townsend Company, Cherry Rivet
Division, P.0. Box 2157-N, Santa Ana, California.

CHERRY RIVET DIVISION
L SANTA ANA;CAUFORNIA ¥ | &7~
Townsend Company
' ESTABLSHED 1816 © NEW BRIGHTON, PA. -

In Canada: Parmenter & Bulloch Manuvfacturing Cempany, Lid., Gananogque, Onlario




the answer
to critical
problems

Full-shear
Stress Panel
Fastener

Fastens and unfastens
a panel quicker and easier
than any other fastener

Absolute positive panel lock-on
with full-shear strength. Fas-
tener stud is spring-ejected..
panel comes free with no PIT-
ing. Curved panels offer no
problems. Fastener has only
two assemblies (self—retamed}
the stud and the retainer. No
special tools are required for in-
stallation ... stud head has
Phillips head recess. Critical
high-stress parts are CM steel,

This photomachrograph
illustrates the sealing
principle of Pastushin
Slug Rivets, Standard
sizes 5/32%, 37168™, 1/4*
Other sizes available,

PASTUSHIN REPLACEMENT RIVETS

DN

Available for use with automalic machines
or hand.driven equipment. Both types give
fluid-tight construction. The Pastushin Re.
pair Kit is available for field applications.

PASTUSHIN Industries Inc.

PASTUSHIN
FASTENERS

heat treated and cadmium
plated. Aluminum parts are
anodized.

And now...a new fluid-tight stress-
ponel fastener provides a complete
seal against fluid or air leakage. Ask
about it!

Fluid-tight
Jacketed
Rivets

A leak-proof, full strength
seal, easily installed.

The exclusive .004 wall, 1100

aluminum sleeve automatically

extrudes into possible leak

areas as the rivet is expanded

during driving. Positive sealing

is assured without using

foreign sealants, Because Pas-
tushin Slug Rivets do not have

preformed heads, uniform flow

of rivet shank material in both

flush head and upset end is as-
sured during driving.

Flight tested by millions of miles

flown by the finest commercial air-
lines and military aircraft.

Write for detailed Bulletin
on Fasteners.

5651 WEST 'EEHTUH"I' EOULEYARD, LOS ﬁHGELEE. {AUFGEHIA
Developers and Manufocturers of Aircroft Fasteners

PASTUSHIN AVIATION CORP., Los Angeles, Colifernio
HAWAIIAN AIRMOTIVE, LTD., Honolulv, Howaii

Affiliate Companies 'z
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have a strong tendency to capture neu-
trons in its nuclcus the 1sotope pro-
duced must be unstable, radiation from
the isotope must include a fair amount
of medium or high energy gamma and
the half life of the isotope must be
tairly long. The basic structural mate-
rials such as aluminum, iron, titanium
and magnesium are all safe because of
dehiciencies in one or more charac-
teristics. Usually, it is the alloying
materials that are troublesome. Zine,
molybdenum, tungsten, chromium and
manganese are all prone to become hot.
® Molecular structure changes. Thesc
occur mainly in  organic materials.
Radiation breaks their molecular chains
ciusing physical characteristics to de-
teriorate and often evolving gas. Rubber
loses its elasticity and lubricating oils,
hydrocarbon fuels and hvdraulic “Auids
cvolve gas and tend to gum. In some
cases the cffects are benefcial. The
molecular  chains  cross-link  without
cleaving, producing greater strength and
density and better heat stability

It 15 possible that the sphere of air
ionized by radiation and centered on the
rcactor mayv cause an extremely dif-
ficult problem for avionics engineers by
attenuating radio propagation. If true,
ridio communication would be badly
hmited and radar ranges would be much
reduced. No one knows whether this
attenuation happens at all frequencies
or what is the threshold ionization level
tor detectable attenuation.

Cooling-Off Period

Germanium  transistors, electrolytic
condensers, photo tubes and bias cells
all become totally unusable in a high
flux. Capacitors, tubes, relays and
switches mav require an mlar:t-:ptahh,
cooling-off period of several weeks, This
situation can be relieved somewhat by
placing avionic gear in the shadow of
the reactor shield.

An important problem is protection
of shicldmg from the heat generated
outside the reactor by radiation. It mav
have to be cooled by some type of
liquid to air heat exchanger as the
amount of heat to be handled at the
reactor shield mav approach 10% of
the total reactor power.

When the reactor is shut down, the
decay of radioactive products still gen-
crates heat within the reactor and
cngmes though hssion has stopped. This
“atterheat” disappears with time but in
the frst week or two after shutdown it
15 great enough so that without forced
cooling an engine reactor core would
melt itself and destroy the reactor. To
prevent this the engine must be run
continuously, even on the ground,
plenty of auxiliary cooling air must he
supplied, or the fucl must be taken out
of the airplane. If an engine is stopped
in an accident on takeoff or landing,
its core will be ruined by the afterheat.
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rries small transmitter.
niss I'I"lEEEI.IrE!‘I'lEI'It 0 feet
. miss measurement: 10-100 miles
m:lard dwiatmn 1-Iﬂﬂ fEet 3

MISS-DISTANCE MEASUREMENT
BOMB-SCORING

AIR TRAFFIC CONTROL
MULTIPLE-MISSILE GUIDANCE
RANGE SAFETY

AIDED TRACKING

LONG-RANGE TRACKING
GROUND-CONTROLLED INTERCEPT

CUBIC ELECTRONIC TRACKING SYSTEMS
are now in production for the United States Air Force
They find application in:

For descriplive brochure on Cubic Electronic Tracking Systems, wrile:

Office of the Associate Director of Engineering

Cubic Corporation, San Diego 11, California
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TESTING

You will never know if you are getting
the most for your testing dollar until you
find out what it can buy at Wyle.

Wyle facilities are ever changing and |

expanding to keep pace with advancing
missile and aircraft designs. While facil-
ities are but one measure of a testing
organization, they can provide a salient
key to its character.

Mail the coupon below for the latest
edition of WYLE “FACILITIES It will
reveal why vendors and contractors
throughout the country come to Wyle
for their Performance & Environmental
Testing for Qualification, Reliability, or
Development.

WYLE LABORATORIES
El Segundo, Calif, Eastgate 2-1763

| would like a copy of the new Wyle “Facilities"”
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Nuclear Plane Crew Hazard
May Be Less Than Supposed

Denver—Radiation hazard to  the
crew of a nuclear propelled aircraft may
be less than orngmally estimated, but
caretul calculation of acceptable radia-
tion doses will be neceded to get best
performance and utility from the crews,
Aero  Medical Association members
were told at their annual meeting here.

Dr. H. L. Adams and Dr. C. M.
Whitlock Jr. presented a paper which
extracted material from Convair's offh-
cial report on the current Navy-spon-
sored studv of nuclear aircraft opera-
tional problems.

The study points out as a disad-
vantage of nuclear fuel that 15% of
the energy released by fission s dissi-
pated in the form of ionizing radiation
which cannot be used for propulsion
and which in sufficient quantities is
harmful to living orgamisins and to ma-
terials.

The authors suggest that because the
amount of radiation required to harm
the human crew is less than that re-
quired to harm materials, the human
factor will be the controlling parameter
m design of a nuclear powered air-
plane.

Limiting Hazard

The threc obvious wavs of limiting
the hazard are by shiclding the crew
from the radiation source, by station-
ing them as far as possible from the
source, and bv reducing penod of ex-
posure,

All three have serious disadvantages.
Shielding may cause weight and bal-
ance limitations to be exceeded, dis-
tance may cause insuperable design
problems, and limiting cxposure may
reduce range, duration and the utiliza-
tion of hard-to-replace crews. ‘These
disadvantuges demand the finest pos-
sible calculation of acceptable radiation
dosage if performance and utility are
to be optimized.

The National Committee for Radia-
tion Protection recommends a 20 year
carcer dosage allowance of 100 rEeag,
which the authors belicve mav be too
conservative. -

There are three wavs in which ion-
1zing radhation affects the human body:
* By disrupting chemical bonds.
® By spatially dislocating atoms.
® By imparting kinctic energy to tissue
causing spots of intenselv high tempera-
ture,

Radiation effects take three forms—
somatic, reproductive and psychological,
which are completely interrelated. Re-
sults of the Convair study indicate that
non-lethal doses should not cause sterili-
zation of adult males. Less is known

about the possibilities of sterilization in
WOITICTL.

The authors do not think a dose be-
low the level considered lethal has an

important  genctic  effects on sue-

ceeding generations, Statistical analvsis
of the reproductive history of radiol
ogists who have received career doses of
1000 rem or more and of survivors of
the Hiroshima and Nagasaki bombings
shows no significant increase in the like-
lihood of bad mutations.

Decompression Sickness

Wing Commander W. Lockhard,
RAAF, delivered a paper attributing
deaths from decompression sickness to
shock caused by embolisin of fat from
livers of the victims which is carried to
the lungs and brain. He said that in the
past 14 vears 15 people have died after
decompression i the United States and
Britain and one person in Australia has
suffered decompression sickness and sur-
vived. Nine of the fatalities occured
after decompression chamber runs and
six after actual high altitude flight.
In 10 of the fatal cases and in the one
non-fatal case the victims were found
to have fatty livers. No clinical or post
mortem fndings were available in other
mstances.

Studies of the cases in which data
were avaitlable mdicate that the victims
had low protein, high carbohydrate diet
and low ratio of animal to vegetable
protem.

In the single non-fatal case, an
Australian pilot had been living on a
starchv diet while serving in England
and was accustomed to drink six glasses
of beer dailv. After decompression shock
he was put on a high protein diet and
gave up beer. He was later subjected to
tank tests up to 37,000 ft. and returncd
to Hving duty. A liver biopsy taken at
the time of admission to the hospital
showed unusual accretions of fat which
had disappeared after the diet.

Landing Injuries

Capt. John R. Poppen, USN, sug-
gested a new type of restraint harness
aimed at reducing the number of spinal
mjunes suffered by pilots. He said the
rising back mjury incidences are caused
by a relative increase in the vertical
component of the force diagram of
deceleration on  landing. Often  the
vertical component is now three or
more times that of the horizontal.
Shoulder hamess presently used pro-
tects agamnst injuries due to forward
deceleration but are ineffective against
downward forces because thev allow the
body to slump enough to place high
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Specification Number 3 of The Onginal American Army
Contract for Aeroplanes, December 23, 1907, contained
the following requirement:

“The flying machine must be designed to

carry two persons, having a combined weight

of about 350 pounds, also sufficient fuel for

a flight of 125 miles.”
Today, fifty years later, L*O‘F is helping the aircraft
industry answer another weighty problem. Our ability
to bend glass plies of unequal thickness to put the glass
weight where 1t will be of the greatest structural advan-
tage has produced dramatic improvements in windshields
for Lockheed’s F-104 “*Starfighter”. And for the sixteen
different curved Electrapans® glass panels in  the
Boeing “B-52",
If you have any question concerning the latest develop-
ments in aircraft glass, send it to Aircraft Division, Dept.

TOLEDO 3, OHIO

7367, Libbey Owens Ford Glass Company, 608 Madison
Avenue, Toledo 3, Ohiao.

In any event, ask for a copy of The Original American Army
Contract for Aeroplanes suitable for framing.
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NEW LJIITIT CONOSEAL TUBING JOINT

ASSURES PERFECT FLUID LINE SEAL

HIGH PRESSURE PNEUMATIC SYSTEMS
LIQUID OXYGEN SYSTEMS
HYDRAULIC SYSTEMS
EXHAUST SYSTEMS
FUEL SYSTEMS

Temperature .-Max, Pressure
Range (" F.) |(3" Size (@ 70° F.}

—300to +750 | 1300 psig.
—300 to +1000| 3300 psig.
—300 to +1600| testing still in

progress I

A 214" Conoseal Joint has been tested with end restraint
up to 6,000 psig.

'Dl:lérating
Range

Low
Medium
High
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AT EXTREME TEMPERATURES AND PRESSURES

Problems of connecting tubing and ducting of dissimilar metals subject
to extreme temperatures can be solved with the new Marman Conoseal
Tubing Joint. An all-metal joint, it provides metal gasket compression
with the flexibility and sealing qualities formerly obtained only through
use of organic seals. The Conoseal Joint withstands axial deflections up
to 1/16-inch without sacrificing a perfect seal. The seal is maintained
under extreme pressures and temperotures even on joints with material

transitions, in which steel and aluminum alloy plumbing are joined.

The Conoseal Tubing Joint is available in three different operating
performance ranges to meet varied opplications. Standard sizes from
1” to 12" O.D. tube size, with special sizes designed to your require«
ments. Write today for full engineering details.

Conoseal is ar Aeroquip Trademark
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11214 EXPOSITION BLVD., LOS ANGELES, CALIFORNIA

IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 10, ONTARIO
MARMAN PRODUCTS ARE MANUFACTURED UNDER VARIOUS U, 5., CANADIAN AND FOREIGN PATENTS AND OTHER PATENTS PENDING
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mmpact loads on the lumbar vertebrae
and permit the head to stnike objects at
knee level. Experiments have shown
that a downward deceleration of 23 to
25G 15 likely to cause a compression
fracture or crushing of the inter
vertebral dises. Even a subenitical ac-
celeration in an elastic system like the
spine may produce critical accelerations
in parts of the system. This overshoot
of acceleration at points in the spine
15 dependent upon rate of onset and is
produced by dynamic response between
the upper and lower parts of the torso
made possible by different rates of
acceleration,

Independent Support

The solution recommended by Dr
Poppen is independent support of the
upper mass to insure that it is acceler-
ated simultaneouslv with the lower
mass. He said that design and testing
studies have already begun on a har-
ness providing this support and  that
preliminary results confirm the validity
of the principles.

In the same field of acceleration in-
jurics to the spine, John L. Hess of
Douglas Aircraft and Charles F. Lom-
bard, consultant, showed studies ndi-
cating that in a normal 200G seat ejec-
tion the spine is compressed about six
mches. If rise times are less than
0.1 sccond, various parts of the body
arec subjected to considerablv greater
accelerations than the seat because of
the dvnamic response of the body.

Dr. Hubertus Strughold of USALs
School of Aviation Medicine, Randolph
AFB, Texas, confounded science hction
writers by reporting that human habita-
tion of Mars can only be exploratory
and not permanent as atmospheric pres-

sure and oxvgen content will not sup-.

port Earth-born life,

Pressure Suits

The necessity of wearing pressure
sutts or pressure breathing apparatus
would prevent economuc activity and
procreation. He said that the Pamur
Platcau in Tibet provides a reasonable
simulation of many of the climate char-
acteristics of Mars.

Cosmic radiation, temperature and
humiditv are all virtually identical. At-
mospheric pressure on Mars is about
cquivalent to the Earth’s atmospheric
pressure at 55,000 ft.

Douglas Will Deliver
Weather B-66 to TAC

Douglas  Aireraft Corp. will soon
deliver first WB-66D, weather recon-
naissance version of its B-66 jet bomber
to Tactical Air Command. Airplane
differs little externally  from  other
VETSIOnS.,

Powered by Allison J71 engines, WB-
66D is produced at Tulsa, Okla.
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@ ONE MAN IN THREE?

ENGINEER OPPORTUNITIES AT RAYTHEON

.
FLIGHT TEST READY TO START as Havtheon engineer conducts final check.

He works with some of our country's top design engineers on aircraft navi-
gational and guidance systems,

\

Help design new coherent radar systems
for aircraft navigation and guidance

Small project groups with full systems responsibility, working on
the most interesting and advanced radar and navigational prob-
lems of the day — this is the atmosphere at Raytheon’s Maynard
Laboratory.

A company with many engineer-managers—experienced execu-
tives with young ideas—tends to create an exceptional environment
for vour professional development, Other Raytheon benefits:
excellent starting salaries, regular reviews for merit increases;
town or country living in beautiful New England.

We now have opportunities for men at all experience levels in:

CIRCUIT DESIGN MICROWAVE DESIGN
ELECTRONIC PRODUCT DESIGN RELIABILITY ENGINEERING
SYSTEMS ANALYSIS TEST EQUIPMENT DESIGN

MAGNETIC COMPONENT DESIGN SPECIFICATIONS WRITING

For more information on any of the above or other related fields,
contact John J. Oliver, P.0O, Box 8TA, Raytheon Maynard
Laboratory, Maynard, Mass.

RAYTHEON MANUFACTURING COMPANY

Maynard Laboratory
Maynard, Massachusells

Are you the

Continued

Excellence in Electronics
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DE HAVILLAND GYRON JUNIOR plus afterburner was shown in simulated mixed-powerplant installation with a de Iil""iil:""‘]- Spectre DE HAYILLAND GYRON with afterburner dwarfed every other engine at the 22nd International Aeronantical "'!I.l]-lfﬂl ;:I: Ir_ Bourget near
rocket engine in small closed section above t‘llgfﬂf lﬂil[-'li]“-‘- Imstallation closely parallels that of the Saunders-Koe 5 R. 53 mterceptor. Paris. E ingine is nulmug at 25,000 Ib, thrust with afterburning, was designed for a dry rating of 20, 000 1b. Length of atte rbumer sugpests
Gyron Junior is rated at 8,000 Ib. thrust. an installation requirement rather than an optimum-length unit. Thirty-segment variable-area exhaust nozzle is fitted to afterburner exit.

Paris Displays Include French SEPR Rocket  for Mirage, British Combined Installation
% {

c\i_ P
-I——-—\ .""T—-:‘H o

i ﬁ

= —

&

-

LT
. e -i._.‘ ~ b | " .
SEPR 661 rocket El'lgll'll.‘ was d{'t[‘[ﬂp:’:d for Dassanlt \Im]gc 550 prototype, has TURBOMECA ASTAZOU turboprop en- off is about 90 1b. Fuel consumption at TURBOMECA TRAMONTANE gas gencrator has a pressure ratio of 3.5,ldfli¥'i‘t5
been Aown Llpl;*nmfntlﬂt on Mystere IV BZ. Thrust of the alcohol-acid POWET- gine is rated at 320 hp., weighs about 243 Ib. takeoff is 230 1b./hr.; cruise consumption is  about 5.5 puuudx of air per sccond. Fuel consumption at rated df:lit‘ft} 15 about
plint is about 3,300 Ib. Life of combustion chambers is now at 25-hr. level. without propeller. Residual thrust for take- about 220 1b./hr. 680 pounds per hour. Generator weight 15 375 pounds.
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A Professional Climate -
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Research
Engineers

Marquardt offers

which encourages original

/

: S
and independent research £

Marquardt Aireraft, the leader in
ramjets —*“Powerplant of the Future”—
offers research engineers a veritable spectrum
of advanced projects; advanced in time, and
in technological significance.

In an environment which permits free inquiry,
Marquardt engineers and scientists investigate
many aspects of supersonic propulsion;

including ramjet, turbojet and rocket motors and
Aireraft Nuclear Propulsion. This work is achieving
a new understanding of the aerodynamic, thermodynamic,
and chemical behavior of various elements of these
propulsion systems and their exotic fuels.

In other areas, such as the broad field of New Products
Research, Marquardt engineers investigate projects
reaching far into the future. In keeping with the
company’s reputation for products which are in the
forefront of advancing technology, these projects are
timed for tomorrow.

Research engineers with creative vision are invited to
investigate the opportunities at Marquardt.

Please write Jim Dale, Professional Personnel, .
16551 Saticoy Street, Van Nuys, California.

I_ﬂar[]llal' “AlRe o,

OGDEN, UTAH

VAN NUYS, CALIFORNIA

FIRST IN RAMJETS |

Wingtip Vortices
Menace Light Planes

Ft. Rucker, Ala.—Tests by the Army
Aviation Board have cstablished that
turbulent wingtip vortices left in the
wake of highspeed aircraft are a men-
ace to light planes, cansing momentary
loss of control and possible structural
damage when intercepted in flight.

As a result of expernments conducted
last winter at Eghn AFB, Fla., (AW
Dec. 17, p. 32), the board has recom-
mended that further tests and studies
be carried out by other aviation agen-
CICs.

The board savs its own efforts
mdicate a genuine danger from both
the vortices and sonic shock waves
generated by jets flyving up to Mach
1.05.

What is needed now, the board said
in a report on tests made with a QL-17
drone, an I-100 fighter and B-47 me-
dium jet bomber, is a comprehensive
study covering theory, engineering tests
and Hight tests to compile significant
mformation. The work is considered
bevond the capability of the Army Avi-
ation Board.

With the cooperation of experts
from Beech Aircraft Corp., the board
has made several significant observa-
tions:
® Duration of wing-tip vortices is gov-
crned by the turbulence of the atmos-
phere in which it is generated. Turbu-
lence or wind disperses the vortices
quickly, abolishes the danger which
remains in still air,
® Greater vortex disturbances are cre-
atedd when the generating aircraft is
flown at low airspeeds. This  phe
nomena would tend to add to the vio-
lence created during takeoff and climb,
an area in which another light aircraft
well may be following the flight path.
¢ I'-100 landing at about 200 kt. leaves
strong vortices that last as long as 30
see. after the plane has passed a given
point. Light aircraft at low speeds
would not be controllable in this turbu-
lence.
® No structural damage was suffered in
the Eglin tests, but the board believes
hght planes flown at low speed in stable
air could sustain damage in the vortices
created by I-100 or B-47 aireraft.

Ryan Sales Increase,
But Cost Cuts Profit

Rvan Acronautical Co, sales were
higher than wartime peak during first
six months of 1957, but high costs of
carlv part of production cycle for Boe-
ing KC-135 and 707 transport fusclage
sections reduced profit $100,000 below
1956 first half. First half 1957 sales
totalled $30 million, net earnings
$573,654 or $1.53 a common share.
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Paired Bleed Jets ';
Control Flying Atar

b..'._IJ —

Snecma Flying Atar is manned version of a VTOL test
vehicle developed by the French nationalized engine firm.
Designated C.400 P2, this vehicle is the third step in a multi-
step program aimed at developing a family of VTOL aircraft
around the coleopter principle developed by Helmut Zborow-
ski. Servicing gantry and pilot access to the ejection seat
mounted over the engine air intake are shown (below). Gantry
and Flying Atar are completely mobile, can be towed by drawbar
attached to truck.

Auguste Morel, Snecma pilot, demonstrated hovering and
maneuverability of the wvehicle (left and above) at the 2Z2nd

Y International Aeronautical Salon at Le Bourget. Note heavy
trusswork structure around the pilot’s seat, Stability and control
comes from paired bleed jets visible above the nearest and
farthest wheel (left). Engine air forced through the nozzles
provide pitch, yaw and roll control and stabilizing, can tilt the
vehicle so that the thrust vector is inclined and drives the vehicle
in any direction.
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a revolutionary new retread
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% AIRCRAFT
INSTRUMENTS

FOR PRECISION PLUS

Check the proper box and enclose with
your name and address if you want
more information on the complete
line of aircraft instruments offered
to military, commercial, and busi-
ness aviation by General Electric’s
Instrument Department at West
Lynn, Mass. Return to Section
586-13, General Electric Company,
Schenectady 5, N. Y.

] ELECTRICAL QUANTITY
Voltmeters Watt-var Meters
Ammeters Avto-parallel
Frequency Meters Systems Testers
FPhose-sequence Instrument Trans-
Indicators formers

L] ENGINE INSTRUMENTS

Tachometer Gen- Engine Perform-
arators ance Indicotors

Tachometer Indi- Advanced Engine
cators Instrumentation

] POSITION

Transmitters Indicators

[J FUEL FLOW

In-flight Refueling Cruise Control Sys-
Systems tems

Engine Rate-of-
flow Systems

Summation Sys-
tems Center-of-gravity

Totalizing Systems Systems

[0 GUIDANCE EQUIPMENT

Directional Com- Stable Platforms
pass Systems
Eemote Compass

Transmitters Accelerometers
] LIQUID QUANTITY
Float Gages Indicators
L] TEMPERATURE EQUIPMENT

Serve-indication Thermocouple
Systems Haornesses

Thermocouples Thermocouple

Thermisters Assemblies

1] COMPONENTS

Position Elements Servo Motors
Speed Elements Gyro Motors

Afterburner Sys-

tems

Single-axis Gyros

*U.5. NAVY F8U.1 (Chance Vought)
is guided by General Electric's
MA-1 Compass System, because it
offers two outstanding features: (1)
free gyro drift rate of only 3° per
hour with latitude compensation,
and (2) operational stability from

—55°C to +71°C.

[

GENERAL &) ELECTRIC

Sl
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Navy Tests Missile Installation

Experimental installation for Chance Vought Regulus missile is moved from shop at Mare
Island, Calif., (top) for testing on LAT King Cuunt:i' (below), Hmu-;ing 15 for submarines.
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THERE'S A SOUND REASON
FOR HEXCEL HONEYCOMB
IN THE BOEING 707

THE PROBLEM: The wing's trailing edges, including control surfaces and tabs, are subject to high sound levels
created by the exhausts of powerful jet engines, Ordinary structural materials could not resist damage from these
acoustics, THE SOLUTION: Hexecel Aluminum Honevecomb with its high, inherent rigidity-to-weight ratio 1s
completely resistant to acoustical bombardment. Boeing designers and engineers, working with research and engi-
neering data supplied by Hexcel's laboratories, were able to build these structures—structures which resist acoustical
stress, yet are light weight. The 707's tail surfaces have similar Hexcel Honeycomb parts, Hexcel's research facili-
ties and sales-engineering staff are at the aircraft industry’s immediate service.

HEXCEL errobUCTS INC.

Amerien's leading producer of honeyeomb core materials
951-618t Street, Oakland 8, California

PEANTS: OAKLAND, RERKELEY, CALIF.: HAVRE DE GRACE, MARYLAND * SALES OFFICES: INGLEWOQOD, CALIF.; FORT WORTH, TENAS; NEW YORKN CITY, N. Y.
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Here, in Admiral's Nucleonics Laboratory, radiation tests are conducted with a cobalt G0 source rated at 20,000 curies,
The observer is shielded by 41 inch walls of magnetite ore within steel shells, and a 42 inch lead glass window.

Admiral. vesearch

foretells the future of components traveling in outer space

What kind of power will drive man’s first vehicle through outer space? It may be an ion
propulsion device powered by a nuclear reactor. Ionic drive is now under investigation for
the Air Hesearch and Development Command. Investigators recognize the need to shield
the human cargo against radiation if a nuclear power source is carried aboard. They also
know that efficient design will not permit shielding the space ship's complex electronic
equipment.

Then how will electronic components behave when exposed to nuclear radiation? The
facts are being established by a continuing study now in progress at Admiral for the U.S.
Air Force., This study provides advance knowledge to engineers charged with designing
the space ship’s electronic complement,

Admiral has equipped a special Nucleonics Laboratory which includes one of the world’s
largest cobalt 60 sources of gamma radiation. New instrumentation and techniques have
been developed for measuring radiation environments. The project furthers Admiral's
leadership in the field of fundamental and applied nuclear research. Detailed information
1s available to authorized persons.

Admiral CORPORATION » GOVERNMENT LABORATORIES DIVISION * CHICAGO 47
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LooK To Admiral FOR

RESEARCH = DEVELOPMENT = PRODUCTION
IN THE FIELDS OF: MILITARY TELEVISION
COMMUNICATIONS UHF AND VHF = RADAR
RADAR BEACONS AND IFF = RADIAC
TELEMETERING « DISTANCE MEASURING
MISSILE GUIDANCE » CODERS AND DECODERS
CONSTANT DELAY LINES = TEST EQUIPMENT
ELECTRONIC COUNTER MEASURES

ENGINEERS: The wide scope of work in progress
at Admiral creates challenging opportunities
in the feld of your choice. Write Direclor of
Engineering and Research, Admiral Corpora-
tion, Chicago 47, Hlinois,

EQUIPMENT

Air Force Will Switch Drives in B-52

By Robert Cushman

New York—Strategic Air Command
reluctance to carry high speed air tur-
bines inside B-52 airframe will result
in replacement of present pneunmatic
alternator drives with Sundstrand hy-
draulic drives.

Starting with airplane number 339,
B-52 bombers will be equipped with 40
kva. Sundstrand direct-driven hvdrauhc
alternator drives mstead of thie 60 kva.
General Electrie and Thompson pneu-
matic drives which are now being used
to  produce the bomber's electrical
POWCT. The L']I.H!f__’,L'. will be |:||L|aL'=:] I
with the introduction of Pratt & "ﬂ,']|il'
ney ]57-43 turbojet to power the B-52
Deliveries of the | . 700-umt order 'n'-.J”
start in Julv.

SAC concern over the safetv of the
pneumatic systems, which duct hot en-
gine compressor gases through the air
frame to spm small alternator drve
turbines at four points in the fusclage,
has been given as the prime reason be-
hind the change-over., The frst B-52
crash near Castle AI'B, Cahf., last vear,
brought this feeling to a head. The
crash was said to be the result of an
overspeeding alternator drive, the tur
bine of which exploded mm the vicimity
of fuel tanks.

[t 1s possible the hot compressor
drive air 1gmted the fuel.

Some USAF sources also claim that
up to 30 miles range will be gammed
from the change. In addition, mainte-
nance and logistics considerations were
mentioned.

Mot Unanimous

However, USAIF sources have indi-
cated to Aviamion Weexk that there
are divided opimions within USAF on
this matter. The dissenters have felt
that the decision against the safety of
the pneumatic sy stems has been prema-
ture and that the gain In range 15 mar-
ginal at best.

Sundstrand claims that 1,500 1Ib.
overall weight (including fuel) will be
saved in the change to the direct-dnven
livdraulic system.  Simce 24 nauhical
miles additional range is gained for each
1,000 Ib. weight re_mmu:l this should
amount to 43 nautical miles extra range
or about 50 land miles.

The original Boeing estimate which
led to the choice of ]'JHLLHIH'_IL SY's-
tem at the beginning of the B-521 proj-
cct was based on a 2.000 1b. overall
weight saving over a ]nc!mﬂhc system.

Possibly the lower kva. rating of
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the Sundstrand umits must play some
part in this vanation. The four Sund-
strand 40 kva, alternators to be used
i the replacement will put out a total
of only 160 kva. per aircraft as com-
pared to the 240 kva. now put out b
the four 60 kva. alternators. The lower
rating of the Sundstrand units is said
to be a matter of expediency; no hy-
draulicallv driven 60 kva. units are now
available. So far as the performance of
the B-52 1s concerned this means that
most of the clectrical power surplus
has been pared. However, Sundstrand
says its drives have better overload
capacity.

One factor which may have worked
to the favor of the direct-driven hy-
draulic system is that operational use
of the B-52 has indicated that wing
leading edge deicing is not necessary.
This would mean that the weight of
the hot air ducting along the wing lead-
ing edges cannot be subtracted from
the pneumatic system total

SAC View

Apparentlv. SAC has been caught
m tum bv the developmental hLd{i
aches of both systems.  After being
plagued with some of the growing
pauns of bomber hvdraulic wn[{.nn n
B-36s5. SAC has had to g0 Hnuu-’rh q
similar evolution with [‘.I]lr..l_l1i'|.l1't[_ §V5-
temms on their B-52s. |

The picture has been further compli-
cated by the crash of an experimental
B-52 with the new drive at Tulsa, Okla.
in March this year. One report on this
crash said that loss of clectrical power
when the dnve overheated and semzed
under negative G loading caused the
accident. The accident ocenrred while
i}t:-r]:u]htllrf the bomber from 40.000 ft.
dlbitude to slosh test the fuel tanks
which were redesigned when the pnen-
matic ducting was removed, Loss of
spoilers caused the B-52 to exceed
Machmeter redline in a dive, causing
the mircratt to disintegrate.

smee souvenmir hunters in the crash
arex were said to have taken the record-
ing cameras, the nature of the crash has
not been conhrmed, even though the
ofhcial report was recentlv submitted.
The Sundstrand dnves used on this
plane were wdentical to those used on
more demanding maneuvers on  the
I-101 hghter.

Though the altermators are being
{nnurl’ul to direct-driven hydraulic sys-
tems on plane number 359, the pneu-
matic drives for the non-electrical por-
tions of the aircraft system are being

temporarily retained. For example the
Hight controls and the flaps are worked
clectric: illy off the alternators, but the
landing gear, bomb bay, spoilers, wing
['iEJ- prn[‘ti'tm' wheels and guns arc
worked hydraulically, For these hw
draulic actuators. [munnzliic' poOwWer 1s
ducted to small drive turbines near the
point of application.

I“ventually, some time before the
[}qulflh contemplated 11 wings or
(03 B-525 have been built, the bomber
will be completely hvdraulic without
any pneumatic links.  About the only
pnewmatic system left will be the inter-
mittent engme-inlet deicing svstems,

There will be no 1Ltruhthnrr of direct
drives on the present B-525 up to num-
ber 339. For the fArst time hard and
soft drives will be flving side-bv-side 1n
the same tvpe ot hmn]au which will
mean that soon the service will be able
to gather objective data on the relative
merits of the two competing svstems.

Two practical aspects which are -
trinsic in the B-32 drnive question are.
Effect on enginc-airframe  performance
and effect on ms[}hm reliability,

Both systems take cnergy fmm the
J57 turbojet engines on the B-52. Both
are forms of ﬂm{! bransmission 'l.".hll:_]‘t
transform the engine energy, which var-
ies from idle to maximum according
to flicht demands, into constant me-
chanical speed to maintain the alter-
nators at a steadv 400 Cps. electrical out-
put.

The difference lics 1in what form
the two drives extract power from the
powerplants.

System: Differences

Pneumatic svstems bleed air from
the engine cvele as it leaves the high
pressure compressor betore 1t is heated
up in the combustor. This 500-700F
atrr 15 ducted to a small air turbine
which drives the altermator. An integral
control svstem in the alternator drive
package valves the air coming to the
turbine so that whatever the airflow
and pressure put out by the engine
compressor the alternator is kept within
the required 1% of the required 400
cps. of the alternator.

In the case of the hydraulic dnve,
the power is subtracted via a shaft
gearcd to the high-pressure spool of the
]57 engine. This shaft turns the pump
end of a hvdraulic pump-motor varable
speed transmission which dnves the al-
rermator.

In both cases the turbine on the
high-pressure spool supplies the energy

al



THE CONVAIR 880 IS THE

10 USE CLEVELAND PNEUMAIIC GEAR

Over 175,000 pounds at take-off,
less than 474 hours and 3000 miles
later,over 125,000 pounds to land!

Convair 880 jet transports will be
using Cleveland Pneumatic AEROL
landing gears.

Cleveland Pneumatic’s design,
test, and production facilities are

at work now on landing gears for
all three American jet transports —
Boeing 707, Douglas DC-8, and
Convair 880. Since 1926 Cleveland
Pneumatic has developed and built
more landing gears for more air-
craft than any other manufacturer.

Put our experience and plant to
work on your next aircraft project.

LATEST JET AIRLINER

A JOB AT
CLEVELAND
PNEUMATIC

CIEVEIAND PREOHATIC

TOOL COMPANY

offers many benefits for qualified engineers—liberal profit-
sharing, good wages and fringe benefits, stability assured.

Write today, outlining your qualifications.

CLEVELAND S, OHIO




THE
MODERN AIR ROUTE
TO EAST AFRICA

® New Constellation Service Plus
five International Convair Flights
Weekly Between Addis Ababa and
Athens Via Cairo, Khartoum, As-
mara, Port Sudan and Wadi Halfa.

® Frequent Connections To
Aden, Assab and Tessenei.

® Twice Weekly International
Convair Flights Between Addis
Ababa and Nairobi.

® Reservations through Trans
World Airlines, General Agents
in the United States and Europe,
and through all international
carriers.

FATPRF APC 1o e =

ETHIOPIAN AIRLINES

=== TNI WONDEIRLAND ROUTI —="

General Agents in
United States snd Furape m

You see more narco VHF anten-
nas on business aircraft than
any other kind because narco
offers reliable, dependable

VOR/VHF equipment for every
purpose.

See your narco dealer

narco

NATIONAL AERONAUTICAL CORP.
Fort Washington, Pa,
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Aero-Gangplank

This new passenger boarding facility, called Aero-Gangplank, will be put into operation by
United Air Lines at Chicago’s O'Hare International Airport in October. It will |:rm'1-:]L
all-weather protection for passengers entering or leaving a plane and is a direct, one-level
link between plane and second story of the terminal concourse, Aero-Gangplank was
developed by Lockheed Air Terminals, Inc.

to run the aircraft eclectrical svstem.
But in the case of the pneumatic drive,
the turbine never sees the airflow and
therefore might be said to be robbed
twice,

Vickers, Inc., Detroit, Mich., a hy-
draulic drive manufacturer, contends
that a pneumatic drive cuts down the
encrgy left for propulsion more than a
direct drive.

Vickers calculates that air bleed dnves
can increase fuel consumphon and
cause thrust loss.

On the other hand, pneumatic dnive
advocates argue that in a pod mounted
engine configuration the lower installed
drag of the pneumatic system can more
than make up for the fuel consump-
tion, There is less drag with the pneu-
matic system because the air drive can
be located remotely from the engine
pod.

In addition, they argue that leading
one-way air ducts to the point of usage
is lighter than carrving two-way elec-
trical power lines to the point of usage
from an engine mounted alternator.
These advantages are claimed to be
most pronounced on l‘hl: long cruise-
type missions of the B-5

The hydraulic Luul1tcr.1rﬂ1.n'slr.11t is
that compact, modermn, leﬂu -shaped
hydraulic drives nestled in the wasp-
waist of a dual spool turbojet causc
slight extra drag.

The remote location feature of pneu-
matic systems brings up the second
phase of the l!.il'[f_bl.'t[]]'l—‘q'lf{.t‘l. Pneu-
matic svstems are sometimes criticized
on this score because they tend to put
equipment originally isolated in pod
mounts back into the airframe.

Pncumatic drives, to be competitive
on a B-52 installation, must place tur-
bines spinning at high speeds at var-
wous locations in the fusclage or wing.
These turbines must be fed with 500-
700F air ducted through the engine pod
strut, through the wing, past fuel tanks

and equipment to the turbines. Since
these ducts must be very light to main-
tain the virtues of low installed weight
for the pnewmatic system, they and
their joints are susceptible to stresses
with the working of the airframe under
acrodyvnamic and inertial loads,

The switch to the direct drive in the
B-52 has been a setback to the pro-
ponents of the pneumatic drives. GE,
for example, has been advertisimg pneu-
matic drives in the B-52 as an example
of things to come.

The recent reorganization of the GE
approach to accessory  drives (AW
April 15, p. 85) is significant in this
light. The Aircraft Accessory Turbine
Division at Lyvon, Mass., which makes
the GE pneumatic drive, has absorbed
another GE group, the hydraulic drive
section at Schenectady, in order to pre-
sent a united front to the airframe
and service costomers. GIE's reorgan-
ized division has added a drive systems
analysis group and hopes to be invited
into a weapons svstem bidding in the
carly phases as the secondary systems
prime contractor, With this chunk of
the weapons svstem responsibility, GE
hopes to make 1its own analvsis and
pick which of their two tvpes of sys-
tems ought to be used.

Thompson Products, after removal
from the B-52 program following the
first crash, has improved its wheels and
controls until one USAF observer told
Aviation WEeek that the Thompson
product is now many times safer than
the main powerplants. Both GE and
Thompson worked to make the weaker
links of the pneumatic system fail-safe.

General Electric now has a svstem
in which the four alternators can be
automatically paralleled similar to the
capabilitics of the Thompson drive.
Speaking before a recent aircraft elec-
trical equpiment conference in Dayton,
Ohio, two of GE's engineers described
the new GE 60 kva. pncumatically
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Getting specific about gravity!

Falling apples fascindted Sir Isaac Newton. No
doubt he enjoyed a few of them while devising his
famous gravitational formulas. Newton’s con-
cern was with what came down, whereas aviation
engineers today are primarily concerned with what
goes up. Even so, the gravitational challenge is the

same.
A jet plane, intercontinental missile—or any-

thing that moves — usually leaves the design stage
too heavy for optimum performance. To be spe-
cific — the specific gravity of the material of con-
struction is too high.

Now, with Titanium, the design engineer can cap-

" T ¥R RS e

TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y.

ture the strength of alloy steel at barely more than
half the weight. What's more, Titanium is un-
affected by most corrosives . . . and 1s impervious
to the deadly attack of sea water and marine atmos-
pheres. Its coefficient of expansionislow . . . and
it can withstand long-time operating temperatures
as high as 1000°F.

All types of Titanium mill products, from foil to
seamless tubing, are made by TMCA. With produc-
tion going up and prices going down, now is a good
time to design with Titanium, Technical literatuie
on Titanium is available just by asking.
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STRATOPOWER ...
Across the Nation

STRATOPOWER is proud to announce the appointment of three
distributors who, in conjunction with their dealer organizations, will
serve civil aircraft operators with factory trained personnel from coast
to coast for sales, service and overhaul of STRATOPOWER products.
With these appointments, the same high quality service, which has

STRATOPOWER AUTHORIZED DISTRIBUTORS

been provided from the factory in Watertown, N.Y ., will be available to & AIRWORK CORPORATION
commercial airlines, business and private owners at most major airports. MILLVILLE, NEW JERSEY

Each distributor working through his network of local dealers will be % PACIFIC AIRMOTIVE CORPORATION
able to furnish rapid service on replacement products, spare parts and BURBANK, CALIFORNIA

overhaul of any equipment bearing the STRATOPOWER name, ® SOUTHWEST AIRMOTIVE COMPANY

This is one more step in the STRATOPOWER pro- DALLAS 19, TEXAS

gram to provide the aircraft industry with quality
service for the finest in aircraft hydraulic products.

WATERTOWN 1. AUTHORIZED DISTRIBUTORS

CEoE B e
Coast to Coast

< ALABAMA % ARIZONA ® ARKANSAS % CALIFORNIA ® COLORADO < CONNECTICUT < DELAWARE < DISTRICT OF COLUMBIA < FLORIDA
< GEORGIA »x IDAHO @ JLLINOIS & INDIANA ®IOWA ® KANSAS & KENTUCKY ® LOUISIANA < MAINE < MARYLAND
<& MASSACHUSETTS < SOUTHERN MICHIGAN ® NORTHERN MICHIGAN ® MINNESOTA & MISSISSIPPI ® MISSOURI * MONTANA ® NEBRASKA w NEVADA
< NEW HAMPSHIRE & NEW JERSEY ®* NEW MEXICO < NORTH CAROLINA S NEW fORK ® NORTH DAKOTA < OHIO ® OKLAHOMA % OREGON <€ PENNSYLVANIA
< RHODE ISLAND < SOUTH CAROLINA ®SOUTH DAKOTA < TENNESSEE ®TEXAS * UTAH € VERMONT < VIRGINIA * WASHINGTON < WEST VIRGINIA ® WISCONSIN * WYOMING




driven altermator system, which can be
paralleled. This drive has an electronic-
hydraulic control system which permits
load distnibution within 1/10%. At
present this svstem i1s undergoing flight
and quabhcation testing.

Despite this setback, experts in USAF
and private industry do not feel the
cause of pneumatics is by any means
lost. Pneumatics ace-in-the-hole seems
to be that it can withstand tempera-
tures over 500F that no known hy
draulic fluid can stand.

Hydraulhice manufacturers as Vickers,
which is working on hvdraulic systems
which use silicons, silanes, mineral oils
and diesters in special blends to oper-
ate in the 500F region, admit that for

,L0OOF something like a “hot-gas™ or
liquid metal system will be mandatory.

Pneumatic svstems which will with-
stand 1,000F are possible now. GE has
recently released details on a small mis-
sile auxiliary  power unit comprised
of two 4} in. eylinders 13 in, long and
weighing only 35 1b.  This self-con-
tamed umt uses a hiquid rocket propel-
lant to run a small turbine wlnch sup-
plics up to six minutes of shaft power
which can then be converted into elec-
trical or hydraulic power at ratings of
14 hp. to 10 hp. Though not strictly
a pncumatic system in the sense of
those on the B-52, nevertheless it indi-
cates a direction which present pneu-
matics can take.

ELEMENTS of a new, comprehensive B-58 Hustler air conditioning system which drops air
temperature 1,000F in less than a second are displayed by maker, Hamilton Standard,

Versatile System

Tightly-packaged air conditioning
system  which drops air temperature
1,000F in less than a second is being
produced for Convair's supersonic B-58
Hustler by Hamilton Standard, division
of United Aircraft Corporation,

System, described as the most

comprehensive ever developed for an
aircraft, not only performs the standard
jobs of cooling and pressurizing the
crew cabin and defrosting the wind-
shield, but also these less common
tasks:
* Redistributes air at appropriate tem-
peratures to cool the weapon svstem’s
ammunition, tires, equipment in ex-
ternal pods, extensive electronic equip-
ment.
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Cools B-58

® Clears rain from the windshield with
high pressure jets.

Large quantitics of hot, compressed
air from the Hustler’s four General
Electric J79 turbojets are supplied to
the svstem. It achicves its high rate of
cooling with heat exchangers and air
cvele refrigeration units. Work done
by the system is equivalent to making
160 tons of ice a day,

The complex cooling device incor-
porates over 120 operating components.
Air flow is controlled by more than 50
valves, ranging in size from a tiny unit
which ::mltrﬂﬁ: air flow through a hole
60/1,000 in. dia. to a big § in. dia.
valve. Completing the svstem are 35
clectronic and pnecumatic  controls,

water separators to dehumidify the air,
and a maze of ducting throughout the
aircraft,

Designing, developing and testing
the system has required 550,000 engi-
neering man hours to date.

Systems Trainers for

1649As Delivered

North Hollywood, Calif.—Animated
schematic systems trainers in a class
halfway between costly operational com-
ponents and mexpensive static bread-
board layouts have been developed by
Meteor Enterprises here.

First nine trainers, built under con-
tract with Lockheed Customer Train-
ing School, were to Lockheed specifica:
tions and drawings of the Model 1649A
Jetstrcam Starliner and were delivered
to Trans World Airlines earlier this
vear. Three more were done in French
for Air France, also via Lockheed’s cus-
tomer unit.

Trainers arc intended for classroom
work; consist of varving size panels with
components of svstems made of var-
colored transparent plastic. Mechanical
linkages, drives are mounted on covered
backside and are operated manually,
electrically  or mechanically, Com-
ponents m some cases are complete
units, such as on one trainer of the
landing gear up-down lock system, in
others are cross-sectional silhouettes as
in the trainer for the airplane’s master
hvdraulic pump.

Units delivered to TWA included
brake, flight control boost, landing gear
up-down lock, air conditioning, gener-
ator, electrical, fuel and cabin pres-
surization svstems, and the hydraulic
pump.

Other units the company has fabn-
cated include a mockup of No. 4 engine
nacelle area with accent on the refniger-
ation package which is installed there.
Nacelle skin was omitted to show loca-
tion and routing of ducting, and cut-
away sections show operation of the
various butterfly and damper valves.

Also constructed for Lockheed’s Cus-
tomer Training School was a largc
photo pancl of the plan view of the
1649A air conditioning system, which
can be interconnected with other com-
ponent trainers of this system. Actua-
tion of the actual airplane controls on
the trainer pamel can operate compo-
nents, while a system of indicator lights
and specific colored, 1lluminated arrows
will indicate air flow direction and
temperature.

Meteor has constructed three shells
of crew compartment procedure trainers.
One is being completed for the 1649A
airplane, the others are not yet con-
hrmed for any specific Constellation
mtenior.

Company has discussed construction
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where DEPENDABILITY counts most -

convaIr FFlI02A iINTERCEPTOR

depends upon....

ICKERS.

SMALL, LIGHT WEIGHT,
EFFICIENT HYDRAULIC EQUIPMENT

| |

Vickers 3000 psi Constant
Displacement Piston Type
Pump operated by ram air
turbine supplies both emer- efther the ram air turbine or
gency hydraulic and eleclric the secondary hydraulic
power through the constant system.

speed motor driven alternator
in event of engine failure.

Vickers Constant Speed Hy-
draulic Motor drives the
gmergency alternator from

Vickers 3000 psi Variable
Displacement Piston Type
Fumps supply power to the
primary and secondary hy-
draulic systems on the Con-
vair F-102A Interceplor.

Vickers Thermal Operated
Relief Valves protect the
primary and secondary hy-
| draulic systems from over-
heating by automatically de-
pressurizing the circuit al a
preset temperature.

Vickers Flow Sensitive Pres-
sure Regulator permits ram
air turbine to generate needad
hydraulic flow down to mini-
mum airspead by regulating
the pressure to that which
the turbine can produce.

The Convair F-102A ui!-wlu’rher supersonic stratospheric interceptor depends

on Vickers Hydraulics for following important functions:

@ Primary and secondary hydraulic systems

@ Raom turbing operated emergency hydraulic system
lectrical system

® Emergency

The components shown hére were selected by Convair for their outstanding
dependability and the addifional advantages they offer in superior performance.
Their technological advanceément keeps pace with aircraft development. The
pumps are characterized By minimum heat rejection and highest overall effi-
ciency . .. all units shown haye small size and light weight. For further information,
ask nearest office listed below for Bulletins A-3200-D aond A-5209.

VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION
‘1.'_|.'-I

ADMINISTRATIVE and ENGINEERING CENTER
Pepariment 14462 o« Delreit 32, Michigan

District Aircraft Sales and Service Ofices: Albertsan, Long lsland, M.Y,, 882 Willis Ave. = Arlington, Texas, P. O. Box 213
Seattle 4, Washinglon, 623 Bth Ave. South « Waoshingten 5, D.C., §24-7 WyaHtt Bldg.
Additional Service focilities af: Miami Springs, Florida, 641 De Solo Drive
TELEGRAMS: Vickars WUX Detralt « TELETYPE "ROY" 1149 « CABLE: Videt
OVYERSEAS REPRESEMTATIVE: The Sperry Gyroicope Co,, Lid.— Grea! West Road, Brentford, Middx., Englond 7430

ENGINEERS A ND BUILDERSES O F o1ll HYDRAULIC EQUIPMENT SINCE 1921

HYDRAULIO DIVISION
EL SEGUNDO DIVISION + Engineering, Sales ond Service
2160 E. Imperial Highway, El 5egundo, California



Suppressor Muffles F-102A Engine Noise

Design details of Convair F-102A are accented in views in one of three sound
suppressor buildings where the airplane is given pre-flight engine checks at
San Diego plant. Degree to which conical camber is applied to wing leading
edge 15 underscored (above). Other details are speed brakes and afterbumer
nozzle (below, right), Production test cell walls are one foot thick concrete,
and buildings are 25 ft. high, 115 ft. long and 45 ft. wide. Cells also can
accommodate F-106A. Exhaunst blast from Pratt & Whitney J57 engine is
passed into transition chamber where steel girders deflect blast, and then into
40 ft. high stack area and through a series of wave-shaped metal baffles which
absorb sound as blast is deflected skyward. Water spray system turns on
automatically when temperatures reach 400F in transition chamber. Fourth
cell is used for engines only. Complex cost 51 million.

of tramers for Genman and ltahan A
lines, in the 1649A confhguration.

Also in the works 15 construction of
a trainer on Hamilton Standard propel-
lers, for TWA and the Flying Tiger
Line. In addition, the company has
discussed design and construction  of
trainers on other models of that com-
pany's propellers, with full Hamilton
Standard cooperation  promsed, plus
trainers for other manufacturers.

Tramers are in the 52,500 to 53,000
average price bracket,

Company emplovs 33 persons, includ-
ing seven engineers. A 15,000-sq. ft.
plant is currently in use, with expan-
sion possible, Iarrf:. number of em-
ploves formerly were buildmg tramers
with Lockheed Aircraft Service, but
declined to move to Ontario when LAS
activities were transferred there; instead.
Thev started their own concem.

In addition to aeronautical work,
company l}t'l:hf.'ﬂl'l". is designing and
building three 3-dimensional trainers for
Navv on submarine water distilling
svstem.

$4..3 Million Contract

to American Coleman

American Coleman Co., Littleton,
Colo., has been awarded a $4.3 mllion
government contract to produce 395
MB-4 towing tractors for the Air Force.

Tractor, powered by a Chrysler en-
eine, weighs about 10,500 1b. and can
rcach apcuh of 40 mph. Its main use
will be to tow jet aircraft in excess of
100,000 1b. Firm ]JIU.:IHH"-I'I. built 55
of the new tractors for USAF.

WHATS NEW

Publications Received:

Three booklets published in the Elec-

tronic Tube Series of Philips’ Techni-
cal Library, and available from N. V.
Philips’ Gloeeilampenfabrieken, Eind-
hoven-Nederland, are as follows:
Vol. XI, UHF Tubes for Communica-
tion and Measuring Equipment — by
Members of Philips Electron Tube Di-
vision.  51.50; 70 pp

Describes in detail the tube range
for UHT and SHF waves and deals with
some applications of tubes for the meas-
urement of the noise factor at these
high frequencies.

Vol. XIII, Tubes for Computers—by
members of Philips Electron Tube Di-
sion. $1.50; 52

Describes the tubes that have been
specially designed for rather unconven-
tional application in the electronic com-
puter.

Tube Selection Guide—Compiled by
Th. J. Kroes. 51.50; 124 pp.
Aimed at enabling the user to de
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termine quickly which tube 15 to be
preferred in different cases. [lustrated
and containing tables printed in Eng-
lish with translations of the text in
I'rench, German, and Spanish.

Physical Abilities to Fit the Job-=by
Bert Hanman, for Engineering Depart-
ment, American Mutual Liability In-
surance Co., 142 Berkeley Street,
Boston 17, Mass. $2.50; 145 pp.

Written pnmarily  for  industrial
physicians and e¢ngineers, it 15 an at-
tempt to bring management, medicine
and engimeernng closer together m an
effort to adopt better methods for deal-
ing with the medical aspects of job
placement and adjustment,

A Technical Dictionary of Rockets and
Astronautics—by Glauco Partel (ALR.)
—Pub, by Instituto Prlhgrlﬁf_u Dello
Stato—G.C., Rome, Italy, 107

The Associazone It;ilmnu anﬂa-'.i.
Piazza S, Bemardo, 101, Rome, has pre-
pared this fullv indexed dictionary 1n
German, French, Italian, and English.

Electronic Components Handbook—
Prepared for Electronic Components
Laboratory, Wright Air Development
Center—Ed. by Kath Henney and
Craig Walsh, Technical Writing Serv-
ice, McGraw-Hill Book Co.—Pub. by
MeGraw-Hill Book Co,, 330 West

42nd Strect, New York 36, N. Y.
$9.00; 224 pp.

Furnishes data on resistors, capaci-
tors, relavs and switches as an aid in
sclecting and applying the best unit for
a particular job so that maximum re-
hability of the end product results.

Aircratt Hydraulic Ij{.“:lgﬂ--h\ George
Keller—Pub., by . pplied ”Eﬂh‘ll]kt‘ﬁ
Magazine, The ln:lmhl;i] Publishing
Corp., 512 Huron Road, Cleveland 15,
Ohio. 53.50 the copyv, $3.00 for ten
COPIES OT MOIE,

Deals with hyvdraulic component and
svstem  design for high-speed, piloted
aircraft Llufl missiles,

The Renogotiation Guide—Pub. by Re-
negotiation and Termmation Letter,
1420 New York Avenue, N. W,, Wash-
ington 5, D. C, 525.00; 202 pp.

Makes available to defense eontract-
ors all of the nmportant information
and guidance, both ofhcial and un-
official, that has been produced over
the past five vears, beginning with the
passing by Congress of the Renegotia-
tion Act of 1951,

Industrial Engineering Handbook—Ed.
by H. B. Mavnard—Pub. by McGraw-
Hill Book Co., 330 West 42nd Street,
New York 36, N. Y. 514.50; 1504 pp.

Seventyv-five specialists cover the ficlds

”E f?%’Lt';II-E&T(?RESTSTE MS

for vibration test

upto 20 LBS.
FORCE OUTPUT

up to 4 LBS.
LOAD AT 10 G

The Model 177 is one of 2 new series of “wide-band" shakers
o designed lor higher frequency operation and lower input
reguirements. It is the Basic Unit for five completely integrated

damping characlerisbes,

CALIDYNE Vibration Test Systems. Oscillatory linear forces up to 5000
Ibs. are generaled and precisely conlrolled over wide ranges for vibration research and test
of products up o 411 Ibs, maximum load. Any of these five Yibration Test Systems using this
New Model CALIDYNE 177 Shaker will enable you lo:
. Discover effects of "brule force™ shaking on your assemblies and determine their ability
lo withstand wibrations far beyond those of normal aperation,
2. Prowide factual vibration data essential in delermining mode shape, frequency and

3. Determine resulls of tatigue testing at extremely high stresses and defleclions.
CALIDYNE VIBRATION TEST SYSTEMS USING NEW MODEL 177 SHAKER

System Typs of Force
Mumber Yibration Dutput

Power Froguency | Maximum Load
Supply Range

177 /80 | Sinuseidol | 3500 lba.
177 /1 BO| Sinusaidal | 5000 lbs,
liFi-"f'IIﬁ- Sinuvsaidal | 5000 Ibs.
177/190| Rendem ot 000 s,
177/190| Randomt | 5000 Ibs.

A s L R s

] B L P
Electronic| 5-2500 cps.| 261 1bs. | BSlbs.
Rotary 5-2000 cps.| 411 Ibs. | 161 Ibs.
Elactronic] 3-2300 eps.| 411 lbs. | 161 lbs.

Electronic| 5-2500 cps.| 411 1bs. | 161 lbs.
Electronic | 5-2500 ¢ps.| 411 1bs. | 161 lbs.

1 iz system will perform with Rondom, Sinusoidal, Tape or Mixed Inputs,

A separale Bulletin 17700 details the specificalions, performance dala, basic componenis and
accessories of the new Model 177 CALIDYNE Shaker and its five Shaker Systems. For engi-
neering counsel in applying Controlled Yibralion to your research and testing. call us here
3t CALIDYNE — Winchester (Boston) 6-3810.

TH E-

CALIDYNE

COMPANY

120 CHROYY ATEEET, WINCHESTER, MASLACHUSETTY
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NEWEST FOR FLIGHT TEST APPLICATIONS—
this is by far the fastest total temperature probe on the

market. Its time constant is less than 25 milliseconds
under most conditions of operation. At the same time, it
exhibits extremely small recovery errors, namely, less
than 0.1% of the absolute temperature for supersonic
fAight, and even less for subsonic. A very unique design
protects the element from flying particles. This is done
by removal of internal boundary laver air, thereby
avoiding the usual upstream particle deflector which is
slow in response and contributes a slow transient into
the response of ordinary *‘fast" designs. This same de-
sign also eliminates all but the very finest water droplets.

Further testing is expected to show dry adiabatic
readings in raan., The probe has a 50 ochm platinum resist-
ance thermometer element, and has excellent umiformity
of calibration. The element may be easily replaced and
repaired at low cost. The element has long electrical
leakage paths for minimum dependence on dampness,

TOTAL TEMPERATURE Meodel 102¥— Write for Bulletin 11562

P

-

'l!i
|

» Extremely fost response

e Highly resistant to flying
portficles

¢ Separates rain from internal
flow

® Novel entrance flow design

o Economicol replocement and
repair of element

® Double shielded against
radiation errors

s Useful to T, of 350°C or more

TOTAL TEMPERATURE Model 101B— Write for Bulletin 25721

» Very rugged design

o Negligible sensitivity to
angle of attack

» Double shielded ogainst
radiotion errors

# Rapid response

® Lew recovery error
® Useful te T, of 350°C or more

® Unusuvally complete test data
is available

SURFACE AND FLUID TEMPERATURE— Write for Bulletin 25720

FOR RELIABLE SERVICE APPLICATIONS —this

probe 15 especially designed for stamina under conditions
of severe service use. It will meet the requirements of
MIL-P-25726, "Total Temperature Probe, Type MA-1"
(USAF). Its 50 ohm platinum resistance element is en-
tirely encased in a thin-wall platinum envelope which 1s
sealed with pure gold solder. Leads are similarly sealed.
This design gives good mechanical strength to the ele-
ment and precludes errors which result when moisture
accumulates on exposed insulating surfaces. The re-
sponse of the probe i1s relatively fast and it has very
small recovery errors. Like the model 102, it has an
integral AN connector. It is useful for total temperature
up to 350°C (this is Mach 3 in the standard atmosphere).
This probe design departs from the old "Franz” entrance
design in which the Aow diverges and response is sensi-
tive to angle of attack. The model 101B is insensitive to
angle of attack up to 30°. Housing 15 stainless steel.

THERMISTOR PROBE SERIES, Models 108, 110, 119

and other economical thermistor temperature probes for
measurement of surface, liquid, and gas temperatures.
These use commercial thermistor types, with suitable
mountings for various aircraft and missile uses for meas-
urements, control, and telemetering. They are sealed
against water entry except at the terminals and are use-
ful to 500°F. Structure is stainless steel. Bulletin 25720
gives time constant and self-heating wvalues. Other
mounting types, including AN gasket seal threads are
available.

Ovr producls feature a relatively complote dogree of testing. QOur policy is o make all
such doloils ovoilable. Special core is olwoys used in the basic design. We depart fram
convantional designs, where warranted. We are equipped to provide highly compaiani
recommendations en unusual applications. Compatent consultan! service in asrodynamics
and inslrumentation is avallable. To better sarve you we have moved inte a new larger
plant with ne'w research and development laboratory equipment. Thewe new facilitios are
designed lo provide faster and more efficient service. We will welcome your inquiry for
any lemperalure prebe informalion, also for research and development or consullation.

Rosesroun7

Dept. AW
9424 Lyndale Ave. So.

Minneapolis 20, Minn.
Phone: TUxedo 1-2685

*Patent Pending

in which they are expert such as -
dustrial enginecring function, work
measurement, predetermined elemental
time standards, wage payments, plant
facilities and design, and control pro-
cedures.

Testing of Weighing Equipment—™Na
tional Bureau of Standards Handbook
H37—by Ralph W. Smith—Order from
the Government Printing Office, Wash-
ington 25, D. C. $1.25; 184 pp.

A reprint, it is one of a series de-
signed to present in compact form,
comprehensive information relative to
weights and measures supervision.

Elements of Gas Dynamics—hy . W,
Liepmann and A. Roshko—Pub,
John Wiley & Sons, Inc., 440 Fourth
Avenue, New York 16, N. Y, $11.00:
439 pp.

An addition to the Galcit Aeronauti-
cal Series, 1t presents a sound physical
background for work in modem gas
dynamics and high speed aerodynamics

Inventors and Inventions—by C. D.
Tuska—Pub, by McGraw-Hill Book Co.,
330 West 42nd Street, New York 36.
M. Y. $3.75 135 pp.

A manual that will encourage the
reader’s inventive tendencies, familiar-
ize him with the psychology and
methods of invention, and help him
protect, patent, and market his inven-
tions.

Bearing Design and Application—by Dr,
Donald F. Wilcock and Dr. E. R,
Booser—Pub. by McGraw-Hill Book
Co., 330 West 42nd Street, New York
36, N. Y. $12.50; 470 pp.

Considers bearing design and appli-
cation from three aspects: the design of
the bearing, including its geometry,
general configuration and tolerances:
the materials from which the working
parts of the bearings are made, and
finally the lubricant used. The material
mmcluded covers rolling element bear
ings, shider bearings, bearing materials,
and trouble shooting,

Reports Available

The following publications are avail.
able from the Office of Technical Serv-
ices, U.S. Department of Commerce,
Washington 25, D, C,

Ultrasonic Soldering of Aluminum
—by J. B. Jones and J. G. Thomas,
Acroprojects Inc., for Frankford
Arsenal, U. S. Army. $1.75; 68
pp- (FB 121551)

Research and Development on the
Welding of Aluminum Alloy
Plate=by J. J. Chyle and I. Kutu-
chief, A. O. Smith Corp., for
Frankford Arsenal, U. §. Army.
$1.75; 69 pp. (PB 111850)
Plastic Materials for Vision De-
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North American lists Wyandotte F.S. as
“approved” for electrocleaning steel

After thorough lab and shop tests, North Amer-
ican Aviation, Ine., listed Wyandotte F.5.
Cleaner® as approved for electrocleaning steel
parts for planes, missiles, and rockets; and for
stripping chrome from rejected parts.

They found, as do other manufacturing con-
cerns, that F.S. gives them product economy,
long solution life, and outstanding cleaning
ability.

Wvandotte IS, Cleaner 1s noted for its excep-
tional detergency in removing smul, fabricating
oils, and ecompounds, It features fast, complete
welting action, controlled foaming, and very free
rinsing. In addition, it has high soil suspension
ability, and is 1009 soluble in water. Wyan-
dotte F.5. may be the wvery electrocleaner you
have been secking for your melal-cleaning
operations.

Let the Wyandotte representative demon-
strate his eomplete line of products for the avia-
: tion industry to yow! Wyandatte Chemicals
Corporation, Wyandotte, Michigan, Also Los

Nictos, California. Offices in principal cities,
*leg. U. 2, Fat, Of.

- W R

J. B. FORD DIVISION

| SPECIALISTS IN AIRCRAFT-CLEANING PRODUCTS

i’y FS B

wavan €8

For over three vears, North American Aviation, Ine,, has
nsed Wyandotte F.5. in their mamm plant in Inglewood,
California, on all steel parls requiring cleaning,
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ARCTIC STUDIES—The only access to this arctic re-
search outpost in Northern Greenland is by helicopter.
The Red Rock Camp, Nunatarssuag, established by
the U. S. Army’s First Engineer Task Force to carry

HELICOPTER HISTORY

FIRST TRANSATLANTIC FLIGHT

In July, 1952, two U. S. Air Force Sikorsky H-19s
touched down at Prestwick, Scotland, after a record-
making 920-mile flight from Iceland. This was the
longest leg 1n the first and only helicopter flight
across the Atlantic, from Westover Air Force Base
to Wiesbaden, Germany. The pilots were Capt.
Vincent H. McGovern and Lieut. Harold W. Moore.

74

out ice cliff studies, receives food, mail, and passengers
by Sikorsky S-55, designated H-19 by the Army. The
versatile S-55 is an arctic veteran. It has seen grueling
service in Greenland, Northern Canada, and Alaska.

AROUND THE WORLD WITH
SIKORSKY HELICOPTERS

P -

ASSAULT EXERCISE — Marines at Camp Pendleton,
California, launch a helicopter-borne vertical assault as
a feature of a recent major exercise involving 15,000
men. A Marine Corps HRS, an S-55 type, is shown
above after landing its assault troops. The Marine Corps
also flies larger HR2S and HUS Sikorsky helicopters.

S-58s BOOST OFFSHORE QIL ACTIVITY —New Sikorsky
S-58s able to fly 150 miles offshore and return without
refueling are speeding up the progress of offshore oper-
ations in the Gulf of Mexico. Sikorsky helicopters—
both the new twelve-passenger S-58 and its able com-
panion, the S-55—are the acknowledged leaders in the
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AERIAL PROSPECTING—Aero Service Corpora-
tion’s Sikorsky S-556 equipped with instruments
designed to locate minerals underground started
survey activities early this year. On booms fore
and aft are an electromagnetic detector, a scintil-
lation counter, and a magnetometer. They work
automatically as the S-55 clozely follows contours
over rough terrain,

transport helicopter field. In the Gulf of Mexico area
they carry over 20,000 crewmen and specialists each
month, shuttling on around-the-clock schedules between
shore bases and rigs many miles offshore. Shown above
on a delivery flight are two Humble Oil and Refining
Company S-58s. |

SIKORSKY AIRCRAFT

BRIDGEPORT, CONNECTICUT
One of the Divisions of United Aircraft Corporation
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Putting a voice in the man-made moon

America’s first man-made satellite will soon be
launched into outer space where, traveling in its own
orbit, it will cirele the earth.

Deep inside will be sensitive electronie instruments
which will “observe” cosmic activity and “report” find-
ings back to us. Scientists believe that many a mystery
of the universe mav thus be =olved.

Without electrieal insulation of exceptional qualities,
such as CDF supplies, the equipment inside these man-
made moons ecould never operate.

FOR SPECIFIC INFORMATION on CDF products, see
Sweet's, Electronies Buyers' Guide, and other direc-

6

tories. Then send us vour print or vour problem, and
we'll return free samples and technical literature.

CDF MAKES Dilecto Laminated Plastics + Celoron
and Polvester-Glass Molded Plastics « Micabond Mica
Products « Diamond Vuleanized Fibre « Flexihle Tapes
of Teflon®, Silicone, and Micabond » Resin-Impregnated
Spiral Tubing » Complete Fabrication Faeilities.

*duPont trademark for its tetrafluorcethylene resin

CONTINENTAL- DIAMOND FIBRE

A SUBSIDIARY OF THE M COMPANY » MNEWARK 19, DEL.

vices, Formal Report No. 1, and
Final Report—Research conducted
bv E. A. Swire and others at the
Armour Rescarch Foundation for
the Detroit Arsenal, U. 5. Army.
I‘'ormal Report No. 1, $1.00; 36
pp. (PB 121027} I"mnal Report,
$.50; 14 pp. (PB 121018)
Vapor Deposited Coatings: Final
Report—by L. M. Schetky, I1. 5
Spacil, and J. Wulff, Massachu-
setts Institute of '|t'L']|n:r]L|E_:|jn for
W ntut:mn Arsenal, U. 5. Armwv.
$1.75: 64 pp. (PB 1217125)
‘\’n!mm Change and Gas Evolu-
Hon on IIL.]tmrr Electrolvtic Chro-
minm—bv K. "L Moon and G, A.
Consolazio, \Watertown  Arsenal,
U. 5. Armv. $.50; 15 pp. (PB
121768)

Packaging and Integrating Printed
Circuit Electronic Assemblies—by
E. D. Aled, L. G. Brodnck,
C. W. Everhart, and M. E. Hinc-
baugh, P. R. Mlallorv and Co.,
[nc., for Signal Corps, U. 5. Army.
Part I, S1.50; 52 pp. (PB 1.211065)
Part II, '83.75: 144 pp. (PB
111714)

Survey of the Literature on An-
tioxidants and Anticorrosion Ad-
ditives for Lu'[}ric;mt:-'. at Elevated
Teperatures—by J. W, Cole. Jr.,
A, Eurgq_r and A. F. Hr:'nlrrm Uni-
versity of Virginia for Wnght Air
Development Center. $10.00; 830
pp. (PB 121726)

The Synthesis and Antioxidant
Activity of Some New Polyfu-
oralkyl Sulfides and Selenides—by
P. D. Faurote, C. M. Murphy,
[. G. O'Rear, and H. Ravner,
Naval Rescarch Laboratorv. 5.50;
15 pp. (PB 121368)

Technical Manual on the Machin-
ing of Thermanol-The Duraloy
Co. for Burcan of Aeronautics.
S.75: 22 pp. (PB 121660)
Magnetic Properties of 6.4 DPer-
cent Silicon-Iron Sheet Material—
by ]. FF. Nachman and W. ]. Buch-
ler, Naval Ordnance Laboratory,
5.50; 20 pp. (PB 121545)

The Thermal Decomposition of
Organic  Nitrates IV, Isopropyl
Nitrate, Secondary Butvl Nitrate,
Normal Butyl Nitrate, and Ethy-
lene Glyeol "'lrlm1mntri'ft~—|n I. B.
Levy, Naval Ordnance Labor atory,
S1.00: 31 pp. (PB 121179)
Development of Titaninm-Base Al-
loys for Flevated Temperature
"'L:l-:]lcatlnu—]n W. F. Carew.
I' A Crosslev. and D. ]. Me-
Pherson, Armour Research Foun-
dation of IMlinois Institute of
l'cchnology for Wright Air De-
lengﬂnul’r Center. $2.7 75; 101 pp.
(PB 121467)

The Combined Effects of Carbon,
Oxygen, Nitrogen and Hydrogen
on the Fmpcrtme of Titanium
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Sheet Weldments—byv |, Rudy,
Wiight Ais I-JL"-L]H|:J|]IL]I| I:Ll'll'l._T
$1.25; 44 pp. (PB 121491)

Pmputlu of Active FEutectoid
Titanium Allovs—=by R. . Bun-
'-.II;I:’I ;IHI,] II i‘l.]..'ll'gll.ll]'l_ \'hl':_lllul'.. 1'I:-:rl']-.
Universitv  Rescarch  Division  tor
"'L"l.'nglit Air Development Center.
$1.75; 70 pp. (PB 11148])

I)thiu yment of High Tenacity-

Heat E.l‘.ahh Dacron "lrlrm bv R.J.
Coskren and T. T. Constantine,
I“abric Rescarch Labormtories, Inc.,
for Wnight Air Development Cen-
ter. S1.50: 57 pp- (PB 1215606)
A Studv of the Effects of Chemi-
cals on the Properties of Parachute

Fabrics—bv ]. G. Templeton,
School of Textiles, North Carolina
State 'I:._[J]]LEL for W 1If'||'r Air Le-
velopment Center. $4.00: 216 PP
(PB 121679)

Fovaluation of Rot-Resistant Treat-
ments for Fleastomer-Coated Fab-
rics—bv ]. M. Ashcroft, Engineer
Research and Illr.u_hapmulf Lab-
oratories, Corps of Engineers, U, S.
Amy. $1.25; 51 pp. (FPB 121420)
Creep Buckling of Integrally Stiff-
eneid 'i.hlmmum Alloy Panels—by

L. W, Kinﬁ North  American
Aviation, Inc., for Wrneht Air De-
velopment Center. $1.75; 70 Pp.

(PB 121466)

CHELLY

A NAME TO REMEMBER!

7

o

LOOK MA--
NO WIRES!

Input: Two pressures,
such as static and total.

QOutput: 5 gpm max, 3000
psi. Hydraulic fluid flow
proportional to the differ-
ence between the ratio of
the input pressures and a
set point,

Size: 214" x 204" x 7"
Weight: 2.8 |b

Suggested Use: Jet Engine
Air Inlet Control.

Whatever vyour problem
with pneumatic-hydraulic
computers and ratio con-
trollers—Write or Phone:

SHELLY
ASSOCIATES

111 EUCALYPTUS DRIVE,

EL SEGUNDO, CALIFORNIA
Phone: EAstgate 2-1746
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NEW GENERAL ELECTRIC laboratery will speed evaluation
of complete airborne eleciric systems and will allow close

"
rey | =

GENERAL ELECTRIC ANNOUNCES . . .
New Aviation Lab to Help Speed Development,
Qualification of Complete Electric Systems

To provide thorough evaluation of com-
p[nt-.le electric generaling systems in terms
l.'lf' ﬁpl’li.'ll.ﬁf."l'l !:]'I’_'rr”rﬂli]lli'l.’ l]l'll'l{'r rlurln.'_ll
operating conditions, and safety under
abnormal conditions, General Electric
has established a new aireraft electrie
systems laboratory at Wavneshoro,
Virginia. This new lab complements ex-
isting component development facilities
for Feneralors, controls, h}'di‘ullfif: an
air turbine constant speed drive equip-
ment, and will help speed completion of
current and future programs in these
four basic areas:

1. Determination of component com-
patibility.

2. Development and evaluation of new
systems.

3. Qualification testing and reporting on
rumph-lf syslems.

4. Co-ordination and assistance in de.
"lr‘-r’:hrpin;_f components related to the
electric system with customer per-
sonnel.

Capacity for future systems

T'o meet the requirements of these pro-
grams both now and in the future, the
new lab incorporates advanced, high ca-
pacity equipment. Currently up to six
systems rated to 60 KVA or three rated to
120 KVA can be evaluated.
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Three drive stands provide adjustable
speed at rated power (200 hp continuous,
3OO hp for 5 minutes, and 400 hp for 5
seconds) from 4000 to 12,000 rpm at the
dual head output shafts. The horsepower
"I-‘.’_:I.FIIL"E ]EI'IE-'.'I.I'I:i' "l-'h'il]l l"!:llT.I. nt Iﬂ“‘f.'l’ !"l[:l'l:.'l'."l'lﬁ..
A lab system supplies oil at adjustable
temperatures up to 0°C to the hydraulic
drives and oil-cooled generators mounted
on the output pads.

A heavy fywheel serves to “stiffen™
the drive, giving a truer representation of
the high-inertia of jet engines. This fAy-
wheel 15 detached to allow evaluation of
constant speed drives under conditions of
high acceleration.

coordination of electric system development with the aircraft
and relaled systems and components.

Mew drives help simulate jet engines

Fach drive stand is equipped with a
General Electric, current-controlled Thy-
F'||'I-I'.|'lll.l"l"ll!rl;l I!TE\LE. 'I.]]i!'_'- ui]'ﬁ'llﬂf‘ﬁll ﬁ:l.'."'uiﬂm can
simulate the actual rate of change in en-
gine speed or provide the response needed
in component testing., Outstanding fea-
tures include excellent speed regulation.
high steady state accuracy, and wide
speed range. Acceleration and decelera-
tion rates are adjustable or can be preset
from 0 to above 1500 rpm per second.
Speed regulation from no load to full load
1= one percent of base speed. Line voltage

variations of IJ]II:-'- or minus 10 percent
*Reg. trode-mark of General Electric Ce

Ik
i

SYSTEM MONITORING during development and functional checks is facilitated by this control
panel. Switches allow continuous adjusiment of the lood banks up to 120 KVA,

OVERHEAD ALUMINUM troughs help simu-
late aircraft conditions by duplicating feeder
installation impedonces. Conirel ond pro-

tective unils are mounted on peg board for
eOsy OCCcuss.

will canse a change in output speed of
less than one percent of base speed.

In addition to high efficiency, the new
system provides regenerative braking for
rapid slowdown. True reversing is pos-
sible without the addition of a reversing
contactor. Other features of this all-elec-
tronic control imelude either constant
]]iil'-if‘[l111-'-'t*l' or constant lorque, and ecur-
rent. voltage, and acceleration limit pro-
taction.

Instruments speed evaluation

The contral panel mounts instruments
used to monitor syslem values dur:ing
development and functional checks as
well as providing drive stand control.
Switches on the panel control the load
banks which are rated 120 KVA at 0,75
power factor per section and are con-
tinuously adjustable. A separate panel is
used to Illm.'iv.'-up the instrument p;im:l
exactly as it is proposed for each air-
plane.

To simulate aircraft generator feeder
installations, aluminum troughs are in-
stalled above the control :I1'|u.’1t'|~.+ll|‘.| hoard.
Aireraft type cables are installed in the
same manner as on the airplane with
th tr-:m:_-h acting as the skin of the air-
frame. This method has produced very
Huliﬁfei:'trrr}' resulls. Measurements made
of the positive, negative and zero se-
quence impedances of lab installations
show close correlation to calculated air-
craft installation values.

A high dezree of flexibility for inter-
connecting buses and load banks is fur-
nished by load breakers connected to
each generator bus. High current capac-
ity circuit breakers allow application of
faults at numerous points in the system.

Current Results of Lab Tests

A typical example of determination of
component |'1I|I|Fl~1|[||iijt}' lenu;,_{Jl labora-
tory testing is the development of the
pﬂ.l'u”l'| 'I’I|h'l'u|;|'|]- 20 KVA Constant Fre-
quency Power Packages, This system, in-
cluding statically excited generators, ex-
citer-regulators. hydraulic constant speed
drives, and protective panels. is made up
of all General Eleetrie components, de-
veloped and manufactured to operate
as an integrated system. The newly de-
veloped drive uses a governor with me-
chanical network compensation giving
very fast speed responses. The exciter-
regulator has proved capable of stabilizing
the system under ||i,l_f,h EOVEernor Eiuuml.-;
load {‘h-‘.m;__{{'ﬁ. and [ault conditions.

Developmentof the high phase take-over
voltage sensing prineiple iz another exam-
ple of progress through laboratory evalu-
ation. Work in systems application prob-
lems showed a need for a new method of
voltage sensing in order to provide a safer
gystem without impractical system limita-
tions, To meet this need a General
Electric regulator was developed to sense
and operate on the basis of the highest of
the three-phase voltages for all abnormal
system conditions and on the average for
all normal system eonditions. Laboratory
system lests proved this method to be a
practical solution to the problem and the

I. ﬂ
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design is now widely accepted and speci-
fied for many applications,

Qualification testing and reporting is
another pmportant p||.-L—=-r- of operations at
the new lab. Among the svstems currently
being tested is the statically excited, 60)
I';!I-" A, |.-r|hhu'iinn 5y < L1 l'--r Lthe I.LII:'I'-IIII_‘I:‘.'I]
Electra. This I"l'|-.1t[1.'r'|j-.' srmaidl. light 'l.l.'i'i;:hl
syslem eliminates the rotating exciter of
conventional generators. allow ing reduced
maintenance eosts, reduced fire hazards,
and improved generator cooling and aper-
ating efficiency,

Hi;_‘,rll'lbllr- lests conducted on the svstem
included evaluation of voltage regulation,
F:II.J'II currcnt. response times, E'!I"Il-[l"li'[i'l.'l;'."
and transfer functions and coordination
of load and sysiem prutl.r-'ti'l.'n devices,
Alzo the lab conducted motor starting and
transient tests anid short circuit and open
circuit examinations of all components.

Another important function of the new
lab 15 to provide assistance in evaluating
equipment associated with the electrie
power system during early stages of de-
'1.'[!'][1|II:III.".'I1.L T}'[rii*:ﬂ E:-:.'an]r-.-i of this
application of utilization
equipment that is unique in its power
requirements such as large motor loads
and regulated transformer-rectifiers, and
the application of circuit protectors in co-
ordination with the over-all protective
.':'_"5':":-l.l."'TT'I.

Service are

For more information on General Elee-
tric aircraft electric systems, components
and development capabilities, contact
your local G-E Aviation and Defense
Industries Sales fhtiurr-wnl;l1in-. Ceneral
Electric Company, Schenectady 5, N. Y.

210108

A

SYSTEMS RATED TO 120 KVA can be evaluated singly or in parallel on thess drive stands
which provide speeds vp to 12,000 rpm. Flywheels simulale high inertia of jet engines.

Progress ls Our Most Important Product

GENERAL @3 ELECTRIC
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FROM SPECS TO PROTOTYPES---FAST

Globe Industries makes to special order
all of the miniature motorized devices
shown on this page. But so do a lot of
other companies. The difference lies in
your design freedom.

At Globe you can set the specs and
get prototypes in a few weeks. Our
special order department builds these
under the direction of the engineering
department. And production orders are
delivered in a few months because Globe
maintains enormous inventories around
which most custom designs are based.

Globe's broad base of standard parts
has helped earn a reputation for earliest
prototype delivery, fast production, rea-
sonable price, aircraft standards, and
repeat-business quality. Parts for your
servo, timing, control, power, or air mov-
ing systems may be in Globe's inventory
now. MIL specs and special develop-
ment (including temperatures to +500°
F.) are routine at Globe Industries.

Catalog sent to qualified firms; please
request it on your letterhead. Inquire
now about products which interest you.
Get a Globe proposal on your next design.
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1. GEAR REDUCED MOTORS

& basic AC and DC motors, 2 basic gear
types with 112 odd and even ratios. as
well as various brakes, clutches, shafts,
governors, windings and mountings.
Above unit powered by 55 motor. Inven-
tored parts for 55 motors can be com-
bined in 6x10' different ways.

2. RATE GYROS

2-10 cps. is natural frequency. Provides
adjustable damping and control contacts,
withstands 60Gs for 11 milliseconds
repeatedly. Above unit powered by MM
motor, Inventoried parts for MM motors
can be combined in 10" differeant ways,

3. TIMERS

AC or DC operated timing cycles to
order, from a few seconds to many min-
utes, adjustable or non-adjustable, multi-
ple switching actions. Can be powared
by any motor, such as tha LL. Invento-
ried parts for LL motors can be com-
bined in Bx10" different ways,

4. CENTRIFUGAL BLOWERS

Many standard models with typical air
delivery of 22 cfm. at 1" back pressure.
Unit above is SC. Inventoried parts for
SC motors can be combined in 10¢ dif-
ferent ways.

5. AXIAL BLOWERS

Many standard models with typical air
delivary to 58 cfm. in above configura-
tion and over 300 cfm. with open axial
fan. Above unit powered by MC motor.
Inventoried parts for MC motors can be
combined in 12x10* different ways.

6. ACTUATORS

3 standard models around which custom
units are designed, with intermittent
torques up to 2500 oz. in. Above unit
powerad by FC motor. Inventoried parts
for FC motors can be combined in 10°
different ways.

GLOBE INDUSTRIES, INC.
Dayton 4, Ohio * Phone: HEmlock 3741

PRODUCTION

FAST AND SLOW gas burners inside the Twigg furnace (left). Outside view shows manifold system for burners (right).

Stainless Honeycomb Production Grows

Rapid movement of the stainless
steel honeycomb structural panel out of
the research stage 15 evidenced by the
srowing number of airframe and Ehginu
subcontractors who are investing i the
plant equipment necessary for honey-
comb panel production.

Among subcontractors for produc-
tiom of the Convair B-58 Hustler super-
sonic bomber—one of the first aireraft
to use a considerable amount of the
new structural matenal—are Twigg In-
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dustries, Terre Haute, Ind.; Solar Air
craft, San Diego, Calif.; Rohr Aircraft
Corp., Chula Vista, Calif. and Acronca
Mfz. Corp., Middletown, Ohio.

Twigeg has mstalled a gas hired braz-
ing oven which can handle parts 5%
ft. in diamcter and 7 tt. high, Costing
i the $100,000-5200,000 range. the
Twigg furnace was built by Selas Corp,,
Philadelphia, Pa.

It has achieved brazing temperatures
of 2,250l and 1s believed able to rcach

temperatures of approximatelv 2,400F

Solar has nstalled an electrically
heated oven with inside dimensions of
S ft. in diameter by 10 ft. high. 'The
complete oven extends 35 ft. above the
factory floor. Mlade for Solar by the
Pacific Scientific Co.. Los Angcles, the
furnace has a 300-600 kw input and
would normally use an inert atmosphere
mufflec box with a 6 x 6 ft. inside work-
INE space.

Acronca plans to add a rectangular
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Three-plant expansion

meets growing demand for

SUNDSTRAND DRIVES

Continued, growing demand for Sundstrand Constant Speed Drives
to provide automartic 400-cycle electrical systems for the nation's
top military and civilian aircrafc has brought abour a tremendous
expansion in production capacity at three separate geographic
locations. In addicion, the Western Districte Ofhice, located in
Hawthorne, California, provides western aircraft firms with on-
the-spot engineering assistance. More than 20 different Sund-
strand drives have been produced, or are being developed—proof
of the record for reliability and performance that make Sundstrand

ﬁ::rr 1N constant Spf:-f:d drives.

Sundsirand Aviation, Rockford, Illinais

Main plant has been expanded, two additional plants acquired, and a significant addition
made to research facilities, The Rockford plant is the primary source for Sundstrand
Dnives.

National Cash Regisfer, Dayton, Ohio

MNCR's Defense Products Division is presently producing Sundstrand Drives under 2
licensing agreement. Set up in peacetime, this arrangement provides an additional,
experienced, quality source in evenr of mobilization.

Sunstrand-Denver, Denver, Colorado

Sundstrand-Denver is ser up as a complere second source for constant speed drives,
Having its own management and engineering staffs, Sundstrand-Denver is in full pro-
duction stride at the large new plane originally occupied about 18 months ago. Re-
search, design, and development work on entirely new products is also being carried on.

SUNDSTRAND
AVIATION

Division of Sundstrand Machine Tool Company - ROCKFORD, ILLINOIS

Sunditrand - Denver: Denver, Colorade * Western District Officer Howthorne, Colifornia

CONSTANT SPEED DRIVES «+ AIRCRAFT ACCESSORIES



INSTRUMENTATION
ENGINEERS

Force-balance pressure transducers
with extreme performance ranges are
now being offered to the aircraft industry
by Wallace O. Leonard, Inc., Pasadena.
Two of these reliable and accurate in-
struments are described below together
with the impressive characteristics they
have in commaon.

INDICATED ALTITUDE
PRESSURE TRANSDUCER

sea level to 90,000 f1.

INDICATED
AIRSPEED TRANSDUCER

150 to 1200 knots

CHARACTERISTICS

auvTrerTr: two ndependant potentiomealer
oulputs, (Addifional synchro output may be
provided)

WEIGHT: 2.5 b5,
RIZE: 40 cubic inches extéernal

LIXEARITY: the output 15 linear with respect
ta altitude ar airspeed 2 2% of full scale {using
lingar output potentiometars)

RESOLUTION: coarse range—4200 wires
nominal : fine range= 14,000 wires nominal

POWER REQUIREMEXNTs: |15 VAC, 400
CPS, 1 phase and 28 VYOO

TEMPERATURE : 0 lo 185° F.

VIBRATION: MIL-5272 Procedure 1 {1005 to
2000 CPS )

ACCELERATION: 12 G along any ans
SHOCK: 30 G along any axis

Accvrmacy: 1/10,000 of full scale at the low
pressure and

FOUT TRGUITY 15 invited

For additional information on these
transducers, or consultation on your
needs for similar products, please write,
wirg or telephone the nearest Leonard
representative listed below. Their experi-
enced sales engineers will be pleased to
assist you,

IN SEATTLE-—Associated Industries, 1752
Rainier Avenua, Seattle 44, Wash. Telaphone
Mlnor 4400 aor TWX SE-Z202.

IN WICHITA =Associated Industries, Inc,,
455 South Washington, Wichita 7. Kan. Tele-
phone HObart 4-0381 or TWX WI-266.

IN GREATER NEW YORK —EBrierley, Davis
Company, 332 Springlield Avence, Summil, N.J.
Telephone CRestview 3-7300 or TWX Summit
NJ 355.

IN SOUTHERNX CALIFORNTA-=Control
Components Company, 35 North Arroyo Park-
way, Pasadena, Calil. Telephone RYan 1-5172
or TWX Pasa Cal 7175.

Wallace O. Leonard, Inc.
373 South Fair Qaks Avenue, Pasadena, Calil
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brazing furnace 124 ft. long bv 6 ft.
wide to its present moderate sized bragz-
ing facilities. The new furnace is being
built for Aeronca by Geneml Electric
Co. at Shelbevville, Ind. Aeronca also
plans to add a 50,000 sq. ft. high bav
manufacturing building to take care of
its brazing order backlog.

Last vear's annual rar:p{:rh tor Solar
and Aeronca indicate that the subcon-
tracting ficld is going through the same
evolution as the rest of the aircraft in-
dustrv as USAF converts to  fewer,
higher performance planes and missiles.

Both Solar and Aeronca suffered a
drop in their gross sales in 1956, But
thev also entered 1937 with consider-
ably larger order backlogs, largelv attrib-
uted to their investment in stainless
steel honeveomb brazing facilitics. This
sitvation has posed some Anancial prob-
lems to these companies.

Cost of preparing a subcontracting
firm to compete in Hl’lll‘lhl'm‘- steel honey-
comb brazing business is difhicult to
estimate. Though the furnaces repre-
sent a large purtitm of the tnvestment,
expenses do not stop with the purchase
of the furnace. Not onlv is suitable
factory space needed, but the technical
know-how to produce high quality
panels without a disastrous percentage
of rejects must be bwlt. Much of
the problem centers around controlling
the brazing conditions inside the fur-
nace. It 15 here that the manufacturers
of the equipment can case the subcon-
tractor’s production problem.

Brazing ovens must provide cvenly
dlhi’fll]ll[’ﬂd. accurately controlled heat-
ing, heat treating and cooling cvcles.
They must allow large :-.hﬂpu to he
handled in the pml:t*c'hw atmosphere
of a retort, but with fast loading and
unloading for a good rate of production.

Selas Furnace

The Sclas gas fired furnace used by
T'wigg uses two sets of burners for fast
heat rise and accurate dwell !:mnp{rp
tures. 1Mast loading and unloading is
provided on both the Selas and FEILlﬁE‘
scientific furmace by holding the fumace
stationary and raising the hearth which
holds the work inside the furnace bv
means of an clevator. Dual loading
platforms permit new parts to be loaded
while the oven is brazing the preceding
parts, The older bell tvpe ovens, which
placed the work on a stationarv hearth
and lowered the furnace bell down over
the work, are now practicallv obsolcte
tor this tvpe of appheation.

Twigg is making B-58 engine nacelles
and wing elevons. The n; eelles must be
good for 6G00F temperatures from the
engine and the elevons must be able
to take the jet blast when they are
lowered. Twigg is also in the program,
making honeveomb seals for the B-58’ -
frtmm? Electric 179 engine. These are
made up of cvlindrical lmuc}'mmb as-

semblies, without face plates on the
imside surfaces. The open honeveomb
thus substitutes for the conventional ribs
ef the labyrinth baffle seal which pre-
vent the high pressures built up in the
engine cvele from leaking out past the
rotating parts.

When used around the engine tur-
bine blades, the honeveomb is installed
without clearance so that when the tur-
bine starts rotating, the blade tips ac-
tuallv rub in their own clearances by
smearmg over the foil edges. As Solar
f:ngim.'-::rf; said in a ]mpr:r before the So-
cictv of Automotive ugmccrs last
vear, this approach comes closest to
giving gas turbine designers their ideal
of zero tip clearance.

Brazing vs. Welding

Although brazed honevecomb now ap-
pears to be i the lead. there also s
an mterest i resistance welded stainless
steel honevcomb. Proponents of this
method of fabricating sandwich panels
(Rvan Aeronautical Co. and The Mar-
tin Co.) claim it has these advantages:

® Lighter, more resistant to corrosion
because there are no additional, dis-
similar brazing metals.

e Cold n:?lit:d non-heat-treatable
stainless steels can be used because the
fabricating cvele does not subject the
sandwich to the high oven temperatures
of the brazing cvle. Some provision
for mfﬂcqncnt heat treatment must be
made to realize the sandwich’s full
strength.

Disadvantages of resistance welding
appear to center around the extreme
dithculties of production fabrication and
mspection. The fits between the manv
running edges of the honeveomb foil
must be contoured within even closer
tolerances than in the case of brazed
honeveomhb sandwiches, hecause there
is no brazing metal Allet to bridge over
slight mishts. This lack of fllets also
makes it difhcult to detect incomplete
honds between the core and |:n.mr:]|j=: n
M-rav inspection.

Dr. Waters, head of the aircraft re-
search division. The Budd Co., Phila-
delphia, Pa., believes that corrugated,
watlc and other tvpes of sandwich cores
like bundles of tubes will integrate
better into a resistance welded pancl
because they will not only permit more
straightforward seam and spot welding
tr:r:hmqur:a but will permit more offi.
cient panel attachment methods.

But Solar appears confident that the
fact it can now produce brazed honey-
comb panels which will withstand
16001 continuously and 2,000F inter-
mittently  will insure the future of
brazed honeveomb sandwich structures.
solar rescarchers also expect gains in the
upper temperature limits for brazed
assemblics me the use of new mate-
rials such as thermanol, molybdenum
and the high strength, low alloy steels.
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Roll-Former Will Speed Ramjet Work

El Segundo, Calif.—Rcfinements in
roll-formung will be incorporated in a
new machine specifically projected to
meet new requircments in part size,
miaterials and tolerances dictated by ad-
vances in engine and airframe technol-
ogy. The machine will:
¢ Handle a part 60 in. in diameter and
60 in. long.
® Work thicknesses up to 1 in. of Type
321 stainless steel, reduce this thickness
to half with a single pass.

Hufford Machine Works, Inc., will
build the roll-former, which 1t desig-
nates “Spinforge,” for Marquardt Air-
craft Co. in a machine tool development
program sponsored by Air Materiel
Command and Aircraft Industries Assn.
Work requirement for the roll-former
was formulated by Marquardt, ANMC
and AIA. Machine’s design concept was
developed by Hufford, which was
:lwzlrdﬂd the contract last month by
Marquardt after a final consideration
of designs submitted by Hufford and
three other large machine tool builders.

Cost Over $500,000

Scheduled for delivery to Marquardt
in 15 months, the machine, with acces-
sories, will cost in excess of $500,000,
and will be the forerunner of a new
family of tools of increasing capacity.
Compared with its projected 60 x 60-in.
part-handling capacity, closest sizc of
roll-former now used is the 42 x 50-in.
Cincinnati Milling Machine Co.’s Hy-
cdrospin.

In addition to Marquardt, which will
use the new roll-former for ramjet com-
ponents, other engine manufacturers are
slated to get machines in the 60 x 60-m.
category, AviarioN WEeEK has learned.
It is anticipated that as many as 20 of
this size may be in use within the next
five vears.

Other AMC-AIA projects anticipate
100 x 100-in. and 120 x 120-in. roll-

forming machines within the next hve
vears, Aviarion WEEk has leamed.

About 10 of these large size machines
may be introduced during this period,

Hufford’s 60 x 60-in. roll former is
projected to meet design standards es-
tablished by AIA for AMC for a unit
capable of producing mechanically spun
sections such as conical, tubular, ven-
turi and parabolic configurations, with
thin, heavy or tapered sectional thick-

NECSSES.

Component Stride

In the roll-forming of engine, aircraft
and missile r:mnpmu:nts the machine
will be able to applv 225,000 Ib, forcc
on each of two rolls, “considered suffi
cient for all metals presentlv in the

production picture. It will be able to
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produce components herctofore con-
sidered 1mpractical or 1mpossible to
manufacture as a single piece, Hufford

declares.
Kev features i the Hufford design:

e Rotating table which supports verti-
cal mandrel will move in and out from
the forming position to give complete
access for loading or unloading of tool-
ing and parts. This feature will allow
overall machine height to be substanti-
allv reduced, since clearance will not
be required at the forming station for
vertical part removal. Special handling
devices integral with the machine will
be eliminated, as for parts which must
be removed from spht-tvpe mandrels.
¢ Automatic variation of angularity at
which forming rolls meet the work dur-
mng the forming cycle. Roll will be
mounted on a curved way section driven
by a vertical hydraulic cylinder, auto-
matically programmed.

Forming rolls can be operated in uni-
son from a single template or inde-
pendently from individual templates.

Raoll infeed, downfeed and angularity
will be tracer-controlled off templates
conforming to the outer surface conhg-
uration of the formed part. A multiple
template indexing system will accom-
modate parts which require more than
one pass to form.

Electrical Actuation

Template vanations will be converted
to electrical impulses which, m ftum,

will actuate hydraulic servo valves in a
3,000-psi. system, required because of
the 225,000-1b. forming force for ecach

roll.
e Tail stock will apply a force up to

200,000 1b, against the material on top
of the mandrel to keep the part se-
cure during forming,

e T'wo Hallamore closed-circuit TV
cameras will be mounted on the ma-
chine frame to permit operator to ob-
serve all forming phases in safety, be-
yond a guard rail area. Cameras will
give a closcup view of reaction of the
metal at the point of forming.

Because U'E the high mertial loads
created by the rotating large mass of
mandrel and part, an emergency braking
system will be lnmrpmated to bring the
spindle to a quick stop in event of part
failure.

Machine will be capable of tracing
to within =.003 and spindle will be
true to within ==.001, under normal
loading conditions. Other details:

e Spindle speed will be infinitely var-
able from 10 to 400 rpm.

® Power for spindle drive will be 200
hp.

lpi?eed rates will be 60 m. per minute.

Overall height of machine will be 14
ft.; width 21 tt. 8 in.; depth 14 ft. 2 1n.
Weight of machine will be about 425.-
000 1b.

Table will be designed to accommo-
date application of heat to the work-
picce for those materials which may

ROLL FORMING machines offers advincements for nse in ramjet production,
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Partial panel view shows relative position of new
Eclipse-Pioneer instfruments in over-all presentation.
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TARGET COMMAND

55000 46400

NEW INSTRUMENTATION SIMPLIFIES JET PILOT'S JOB

Easy-to-read moving-tape command concept is first step
in Air Force program to ease burden on pilots

The jet pilot’s job is made easier by a
new reference line concept in instrument
presentation developed jointly by the
Flight Control Laboratory, Wright Air
Development Center and Eclipse-Pioneer.
This new presentation—designed to
operate from a Bendix Central Air Data
Computer—employs moving tapes 1in
two vertically mounted instruments to
tell the pilot at a glance “*what 1s happen-
ing”’ and “what needs to be done®™.

Complex mental computations are elim-
inated. Actual and desired flicht in-
formation 18 presented in easy-to-read,
eraphic fashion. Aefual flight information
15 displaved on moving tapes against
a common, horizontal reference line.
Command indications are shown by the
black and white bars. Direction of the

Eclipse-Pioneer Division ?;;J'

moving elements corresponds with the
control forces. When the command bars
coincide with the horizontal reference
line, desired performance is attained.

Suppose for a moment you're a jet pilot.
To know what you're doing vou read
across the common horizontal reference
line. The instrument at left shows you
are flyving at Mach 1.2—345 knots
indicated.

Your glance continues to the instrument
at richt. You note an indicated altitude
of 45,000 feet. Additionally, the left scale
of this instrument shows a 30,000 {.p.m.
rate of climb, while the column at far
right indicates target altitude—55,000
feet; command altitude—46,400 feet;
and cabin pressurization—15,000 feet.

TETERBORO, M. .

The black and white command bars
tell you what needs to be done. The
striped bar at the bottom left is the
maximum safe Mach marker.

Far-reaching results are foreseen for this
simplifhed presentation. By reducing
“head in cockpit” time, greater safetv
is achieved and chances of flight mission
success greatly improved. Training time,
too, 1s reduced.

Bendix is proud to have shared with the
L. S. Air Force so important a role in
this wvital project—a role so closely
related to Bendix' unceasing efforts to
be first with the best. |

District Offices: Burbank and San Franchco, Calif; Dayten,
Crhio; Seattls, Wash,

Export Sales & Servicer Bendix International Division, 205 E.
42nd 31, Mew York 17, MY,

AVIATION CORPORATION

require hot forming. Provisions will be
mcluded to insulate and cool machine
parts both for normal operation and
tor heated mandrel conditions,
Contract for the machine contems-
plates  that Hufford mitally will con-
duet a resecarch and development pro-
gram on the machime m heavy metal
fmming. This work will be carned out
i conjunction with Marquardt produc-

tion engineers, who will direct the pro-

gram.

Long Periscope Used
On Nuclear Project

General Electric has built what 1s
believed to be the world’s longest peri-
scope which has been installed at the
Atomic Energv Commission’s National
Reactor Testing Station to help i de-
velopment work on an areratt nuclear
propulsion system.

The 90-ft. long aluminum tube in-
corporates an intricate mirror and lens
system  to  allow atomic workers to
watch performance of a nuclear reactor
being tested while working safelv be-
hind heavy shielding. Used in conjrne-
tion with a smaller, 60-ft. periscope
(which is still almost twice the length
of submarine penscopes) the two ophi-
cal devices permit observers to watch
opposite sides of a reactor while 1t 1s
in operation, or when it is radioactively
hot.

Scanning heads at the reactor end of
the periscopes are pointed awav from
the hot reactor into scanning mirrors
to  pro wde  extra  insurance :igllin-.f
anv dangerons  radiation  that  might
reach through the long tubes to the
observers,

Scanning nurrors located msides the
reactor are motordriven to swing or
tilt in anv direchion desired by the ob-
SETVer.

A small control console at his side
enables him to move the mirrors

Bult-n magnification enlarges
viewed 1mages to  approximately 13
times hife size,

A special, motor-driven assembly of
three mirrors automatically keeps the
nnage erect to the viewer,

A third periscope, also bong devel-
oped by GE, 1s equipped with a built-in
camera and 15 designed for lugh magni-
hcabion.

With it, hot-cell techmicians can
perform parts assembly and disassembly
jobs  which compare in dehcacy to
threading a needle by remote control
while using a mirror instead of direct
ViSIon,

GE is engaged in work on the gov-
ernment’s aircraft nuclear  propulsion
development program at ats Evendale,
Ohio, plant and at the AEC's Idaho
I“alls test site under contracts with the
AEC and the Air Force.
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In air-foil sections, strength, accuracy
and smoothness are of primary 1m-
portance. These characteristics, plus a
minimum of machining, are offered by
this Antioch Process missile fin cast-
ing. The alloy: A-356. Tolerances of
~+.010" in thickness and .020" T.L.R.
on flatness are held in production. Sur-
face finish, as cast, is better than
125RMS. Test bars machined from
heavy hub section have minimum ulti-
mate strength of 36,000 psi and elon-
gation of 11%.

Morris Bean & Company specializes
in casting parts for wave guide, fluid
flow, and aircraft application to de-
manding standards and in volume
production.

If your designs call for high per-
formance aluminum parts, get ac-
quainted with Morris Bean castings.
Send us a part print for recommenda-
tions. Technical literature on request.

Morris Bean & Company
Yellow Springs 4, Ohio

- a cast rocket fin? 4
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“Bernie” Fenwick, outside Friendship International Airport’s Termi-
nal Building. Directly behind him is a Constellation operated by
Eastern Airlines, one of Pan-Maryland’s airline customers,

A
There’s no ceiling ON SUCCess

when you fly with Shell!”

says G. B. Fenwick, Jr., President of
Pan-Maryland Aitrways. P-M boosted
its gallonage fiftyfold in six years

as a Shell Auviation Dealer at
Friendship International Airport,
Baltimore

108

It’s no wonder Bernie Fenwick is happy Pan-
Maryland teamed up with Shell in April 1951.
At that time, one truck was more than enough
to handle their business. Three months later,
thanks to Shell’s help, they began making into-
plane deliveries to the airlines.

Today, Pan-Maryland has 13 trucks busy
fueling and servicing the airlines, private air-
planes, jet fighters of the National Guard,
police department aircraft, helicopters, military

and government-owned aircraft and dozens of corpo-
rate aircraft.

“We've got an extremely diversified operation here,”
says Bernie. “Pan-Maryland handles everything from
Cubs to F4D Navy jets—from Mites to B-52’s.

“Consequently, we handle the complete line of Shell
Aviation Fuels, including Shell Turbine Fuels for jet
planes and commercial turboprop airplanes.

“Shell also provides us with a full line of AeroShell
lubricants, fluids and greases to fit our customers’
needs. What’s more, we get up-to-date technical advice
from our Shell representative who's always at our
service.”’

When Bernie talks about the services Pan-Maryland
gives its customers, he emphasizes that delays are
almost nonexistent. All pilots have schedules to meet
and what they want most of all is fast, efficient,
on-schedule service.

A “Customer’s Service Report” 1s mailed to every
flier who stops at the field. It invites comments and
criticism of service, workmanship and courtesy. Re-
plies like ‘“Best service I've ever gotten—anywhere,”
“Excellent in every way,” “Keep up the good work,”
are received every week from all over the country,

Bernie points out that their CAA Certified Repair
Station is going to be finer than ever. A big new
hangar will be completed soon and he plans a Class 4
shop there, with service crews qualified to work on
every type of plane.

Other plans for the future include branching out
into airline ramp service, setting up an aircraft sales
department, building more hangars and boosting
gallonage still further.

“After all,” says Bernie Fenwick, ‘““the sky’s the
limit with Shell.”

It pays to be a Shell Aviation Dealer
—and the Shell office nearest you will be glad to show you why

 AmEURERCRE

Wi

Private planes get first-class treatment, too.
Every civilian pilot who uses the field receives
a “Customer’s Service Report” which requests
suggestions for improving service,

| —

The Boeing 707 jet transport is fueled by Pan-
Marvland with Shell fuel at Friendship Inter-
national Airport after its recent record 3-hour,
48-minute transcontinental flight.

Bernie discusses plans for future expansion
with Col. J. Colonna, Airport Director,
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De Havilland Otters, manned

by R.C.A.F. pilots, play a
vital role in U.N.E.F. operations

in the Middle East

LN

tions on the satellite vehicle:

* LENGTH:
PR g it s e b e 44 ft.
Second Shage . ..cciceinesrensa 31 H.
Third Stage ........ el e 7 .
RRRMETNEE e i i e Ao A R g 72 .
DIAMETER:
3 LT R e S e R T 45 in
Secand Stage . ...ccrnenaeaines 32 fn.
PROPELLANTS:
First Slage......... Liguid Oxygen and
Kerosene
Second Stage...... White Fuming Mitric
Acid and Unsymme-
trical Dimathy Hy-
drazine
Third Stage........ Solid Propellant
THRUST;

First Stage [General Electric). .27,000 Ib,
Second Stage (Aercjet General). 7,500 lb,

% VELOCITIES:

First-Stoge Burnout ....... 3,700 mph.

Second-Stage Burnout....... ?.000 mph.
/ Second-Stage Apogee....... B,500 mph,
2 & el Third-Stoge Burnout....... 18,000 mph,
Designed and built by RARSR

At First-Stage Impoct. .. ........273 mi.

THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED

POSTAL STATION "L" TORONTO ONTARIO

_Véhguard Tak; |

Earth satellite Vanguard launching vehicle is shake tested in tower at Martin Co., Bulti-
maore, Nose cone is at top of tower at ffth level (above). View from ground (right) shows
part of the five levels. First and second stages join at third level (below). Latest specihca-

At Second-Stage Impect......1,550 mi,

L SN

Shape

ALTITUDES:
At First-5tage Burnout..........35 mi
At Second-Stage Burnout....... 130 mi.
At Second-Stage Apogee...... 300 mi.
At Third-Stage Burnout....... 300 mi,

ELAPSED FLIGHT TIME:

Verticol Ascent ,.......cc000.. 10 sec.
At Secaond-Stoge Burnout...... 250 sec.
At Third-Stage Burnout........

GUIDANCE SYSTEM COMPOMEMNTS:

Pitech Programmer

Coosting Time Computor, With Integraol-
ing Linear Accelerometer

Three-Axis Gyro Reference System

Magnetic Amplifier Autopilot

Program Timer

SEPARATION TECHMIQUES:

First-5econd-5toge Separation
Six explosive bolts
Secand-Third-Stage Separation
Rocket powered
table spins third stoge,

turn-

retra rockets slow down
third
coasts clear, deloy fuse
ignites third stoge,

second stage as

* Stage totals are not cumulotive since portions of stoge fit within each other.

Western Sales and Service: Municipal Airport, Edmonton, Alta. - Pacific Coast Sales and Service: International Airport, Yancouver, B.C.
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** |pncludes velocity goined due to earth's rotation,




J79s u Final ssembl

x 3 \‘

y Line

Final assembly horizontal line at General Electric’s Evendale, Ohio, plant shows J79 turbojet engines on stands, USAF has awarded series
of new contracts for development of the high thrust-to-weight engine (AW May 27, p. 29), the latest this month totaling $4 million.
In foreground (left to right) are Gerhard Neumann, general manager, jet engine department; ]. B, Montgomery, general manager, produc-
tion engine department, and C. E. Anderson, manager, assembly and spare parts section, production engine department.

AMC Contracts

Wright-Patterson AFB, Ohio—Fol-
lowing is a list of unclassificd contracts
for $25,000 and over as released by the
Air Materiel Command:

»orth American Avintion, Ine., Loz An-
geles Int'l Alrport, Los Angeles 45, Calif.,
install GFAE prototype MH-14B autopilot,
GFAE MA-3 auto LAB system, effect the
tle=in and perform a flight test program on
F-1000C bailment alrplane, (FR PH=-177387
and PH-ZA6047), §1,0790.511.

Alrwnys Engineering Corp., 1212 158th St.,
M. W, Washington 6, D, C., architectural
engineering =zervicesz for the preparation of
master plan for Warner Robins AFE, (PR
210884), F38,200,

Fathe Pictures, Ine.. 33 W, 60th St., N. Y.,
M. Y., production of motlon pleture project
152080  entitled “Helicopter-Arctic Opera-
tions”, 1 en., (PR 669791), $10,184,

Mass. Institute of Technology, Cambridyge,
Mnass., royvalty payments for license rights,
(PR GB31880), ¥368,500.

Thompson Products Ine., Cleveland, Ohlo,
acquisition, rehabllitation and installation
of machinery and equipment for the pro-
duction of JaT engine components,
(PR T49782), 3225,000,

The Dayton Electronic Prodocts Co., 220
Vermont Ave., Davton, Ohlo, audio analyvzer,
console for électric equipment, (PR 652268),
38,7090,

Standard Coil Producis Co., Ine., Naorth
Dighton, Mass.,, control 1A-16, 18 ea., con-
trol, K-3, 21 ea., Control, K-2, 60 ea., (Pr's
a64657, T3I63B2, TIG3IR0, T3B3B1 and
Ti6381-1), 330,718,

The General Tire & Rubber Co., 1708

112

Englewood Ave., Akron, Ohlo, nose wheel
assys, D.a0-146, (PR 787009), §115,914,

The Goodyenr Tire & Rubber Co., Ine.,
1144 E. Market S5t., Akron 16, Ohio, nose
wheel assys for KC-115A aelt, (PR PE-
DE4560), F60.472.

Bolar Alreraft Co., San Dilezo, Calif., ac-
gquigition, rehabilitation and installation of
mAachinery and equinment for the produc-
tion of J79 engine component=, (FR PE-7-
L+-G0D18), $467,400,

The EKand Corp., 1700 Main St., Santa
Monica, Calir.., facilities for programming
of AN/FSQ-7 and tralning of perzonnel,
(PR 6573180 and 673101), 3222000,

The B, F. Goodrich Co., 803-4 Winters
Bank Bldg., DDayvton, Ohio, wheel assvs, for
C-133A acft, (PR PE-H64298), £54.749.

American Bosch Arma Corp., Arma Div,,
Roosevelt Fleld, Garden Clty, X. Y.. MD-9
bomber fire control syvstem for B-52 spare
components, sparé parts, (PE 804336 and
GO4386-1), 2,500,000,

Utican Div.,, Bendix Aviation Corp.. 211
Seward Ave, Utica, XN, Y., timer deicer for
aireraft use, PR SA-639865 and SA-RI9666),
$27.226.

Genernl Motors Corp,, Allizon IMv,, Aero-
products Operations, Davton 1, Ohlo, maodel
AGZITFN-106-F propeller, (PR PE-T01136,
FCR: MOHB-56-12-454), $260,000,

Fontaua Avintion, Ine., Ford Alrport,
Iron Mountain, Mich, ITRAX Maintenance,
modification and Flight Test of 1.-19 tvpe
Ajfreraft. (UR OC-TO55636 and 7T05536-1)
271,685,

U. 5 Hoffman Machineg Corp.. Intercon-
tinental Mfg. Co. Inec., Garland, Dallas
County, Texax. I[RAN Malntenance, Modi-
fication and Might text of H-24 tvpe Aircerafl
(PR SE-304264-1) 3148874

Robert 4. Brady Co., 3255 M St, N. W.
Washington 7. D.C. Fire fighting transpar-
ency Kitz and accompanying transparancy

prepacition kits (PR OGGHR21) §79.460,

Atlas Film Corp., 1111 South Blvd., Oak
Park, 111, 16mm Eastman Color Motion pic,
production entitled The Alr Force Takes
Care of Its Own Prolect SFF 409, (PR
GEDS41) $25.447.

Alr Products Ine., 'O, Box 538, Allen-
town, Pa., Type MA-2 Liguid Oxygen Gen-
erating Plant, packaging for domestic and
overseas shipments, (PR MP-3683490) $3134,.-
445,

Acome Preciglon Products Ine., 215 XN,
Findlay St. Davton 3, Ohio., Tyvpe A-1A lig-
uld oxyvegen generating plant, packaging for
domestic and overzeasz shipments, spare
narts for above plant, (PR MP-568480 and
MB-623107), $5,888,851,

Western Electric Instrument Corp,, 614
Frelinghuyvsen Ave., Newark 5, N. J. Indi-
cator {(used with radio recelve set), (Pl
6TN823), $220.650.

CAA Contracts

Washington—TFollowing is a list of
contracts as released by the Civil Aero-
nautics Administration:

Consoliduted Diesel Electrie Corp., Stam-
ford, Conn., $220,785.05 for 21 diesel sngine
generators,

Unitedd =tates Motors Corp., O=zhhkosh,
Wise., $119.330 for 17 engine generators.

Hickok Electrieal Instrument Co., Cleve-
land, Ohio, $74,883.84 for 512 tube teaters
anid, carrying cases,

Warner & Swasey Co.,, Lansing, Mich,,
£0,007 for one die=el engine generator.

Eldico Corp., Mineola, L. I, X. Y,, 1,050
for one transmitter, one linear amplifier,
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A new

dimension

PUTTING
MEANING
INTD

Sl of sea safety

The Canadair CL-28 is the most formidable search, strike
and kill maritime patrol weapon in the air today. It 1s in
quantity production for the Royal Canadian Air Force
and 15 available for purchase.

The CL-28—a direct derivative of the Bristol Britannia—
carries the most comprehensive collection of electronic and
other detection equipment ever assembled into one aircraft
for locating, tracking and ‘fixing’" enemy submarines—
whether submerged, ‘snorting’, or on the surface. Once
contact i1s made, torpedoes, depth bombs and other offensive
weapons are released.

It was specifically designed for long periods of ocean patrol
duty . . . tactical coordination with naval
surface craft on defensive and offensive
manoeuvres . . . convoy and search-
rescue operations.

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

C-L

. CANADAIR

LI LIMITED, MONTREAL, CANADA

s Alreraft # Resenrch and Development
* Guided Miaslles ®* Nuclear Englineering

A BUBSIDIARY OF GENERAL DYNAMICS CORPORATION
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Change your (D + P4 a2 S with x H.

“Engineers—we've achieved SUSTAINED

supersonic flight...!”

“As Chief Test Pilot at Convair-Fort Worth, I've
flown initial and subsequent tests on several of the
outstanding aircraft created by Convair's design and

B. A. ERICKSON, Chiel Test
Pilot at Convarr-Fort Worth, first 10

engineering teams. Surpassine all. however. is their fly these famous Convair aircraft —

£ il & e AR P = ‘ : B-32, B-36, YB-60, YC-131C, and now
newest and most significant achievement, the Convair the revolutionary, supersonic Convair
B-58 ... built for the U. S. Air Force. B-58 jet bomber.

“The Convair B-38 1s a completely integrated

aerial weapon system. As America’s first supersonic

¥ ! bomber, the B-38 has the capacity for susrained super-

We have the solution . . . get it now! wxils fight Which meciessrsts & pecformancs hrodk:
through vital to American military aviation. Such an

accomplishment reflects the ability of Convair engi-

e T T, neers and scientists to think far beyond conventional
4 ideas of design and performance.”
| THE KAMAN AIRCRAFT CORPORATION RS If your ambitions and qualifications fit into the
I 71 01d Windser Road progressive and stimulating picture at Convair-Fort
i Bloomfield, Conn. }’h’t}rth, you're invited to investigate. Many of Amer-
i ica’s top engineers and scientists, now an integral part
| Send me solution to your rebus aond information on Kaman, of our team, have discovered at first hand what we
KAM” I My engineering position is _ mean when we say: “Your future is NOW . . . at
I Convair-Fort Worth!™
j In Fort Worth, vou'll enjoy a mild, year 'round CONVAIR
] MNome : climate, low cost-of-living and adequate housing in
i = all price ranges. There's no state sales or income FORT WORTH
ress - : I
E tax — no commuting problem. FORT WORTH » TEXAS
I City - State. : :
I Write foday in confidence to: Mr. H. A. BooLEY, Engineering Personnel
|

CONVAIR - A DIVISION OF GENERAL DYNAMICS CORPORATION
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ENGLAND,

SCOTLAND, CANADA, AUSTRALIA

BUSINESS FLYING

b2

FORCA

AEREA BRASILEIRA

VISCOUNT used by Brazilian president carries auxiliary fuel hmlﬁ on undl:rﬁldf:s of wings outboard of Rolls-Royce Dart engines.

Viscount Plays Dual Role in Brazil

Rio de Janeiro—High rate of utiliza-
tion is being rlf]]lf."l{-'d by the esecu-
tive Vickers "l-"m{}unt used by Brazilian
President Juscelino Kubitschek, who
15 g comfirmed user of amrcraft for over-
scemg his large country.

In addition to being a highspeed
transport for the prun;lmt and other
top gov crmnent ofhcials, the Viscount
also 1s serving as a mceans of checkme
out Brazilian air force fight and
eround crews m turbine tmﬂ:r'[:m]'t Opera-
tion,

Providing these tangible assets, the
turboprop transport also serves as an
important public relations conversation
picce and a crowd collector wherever
the president goes.

President Kubitschek has been av-
cragmg at least six flights monthly in
his Viscount since he received it carly
this vear; there are periods he will use
it three and four times during a busy
week.

Because of Brazil's size and lack of
adequate surface  transportation,  this
countrv's politicians have to usc ar-
craft instead of the traditional train in
stumping the mtenior.  Also, the presi-
dent is promoting cstablishment of a
new capital, located in the interior,
called Brazilia. where he has had a
special  2,400-ft.  asphalt runway -
stalled so that he can make frequent
weekend trips publicizing the major re-
location plan,

Operations cost of the Viscount s
reported to be slightly over that of
Convair 240, but less than for a L{Jn
vair 340,

The air force technicians, who flv
and maintain the exccutive Viscount,

AVIATION WEEK, June 24, 1957

say that it has an average cruising speed
of 310 mph. and it can make fights to
virtually any spot in Brazil or b:m’fh
America with only one stop,  Perform-
ance is such that it can carry the presi-
dent and a partv of 24 in and out of
small fields such as Santa Mara, Rio
Grande do Sul, which has a 4.264-ft.
runwayv, where a Douglas DC-6 or Lock.
heed Constellation ]:-m!:n \blv could not
operate safely.

Whenever the president wants to
reach a spot in the mterior where the
feld 1s too small for the Viscount, he

F 1

| T T

flics to the nearest large enough airport
and continues his journey m an air
force Douglas C-47. He has found
that by using the Viscount as a “trunk-
liner” and m!tr_]ung to smaller aircraft
when needed, he gets in two or three
times as much travelling as he previously
did when using slower planes.  Presi-
dent Kubitschek recently took delivery
om a new Beech Em]:l{_r 15 executive
twin, suited for short {'rlph and small-
iicld operation.

The executive Super 15 was onc
of five purchased by the Mimistry of

i .. _-jl._-_ -_— - -

CUSTOM INTERIOR has executive suite (center in photo) with private u:l.‘:-nfcrﬂnm: To0m
and bedroom, lavatory separated from main cabin which has 24 passenger seats.
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Surviving iImpactis an
Eimac Ceramic Tube Extra

Aeronautical electronics demands extras from vacuum tubes.
Among them is the ability to withstand heavy impact without
impairing electrical characteristics. The photograph dramati-
cally shows what happens to a 250 watt glass envelope tube
and an Eimac 300 watt ceramic tube when both are dropp
from a height of seven feet. The ceramic tube ""took it."

Other advantages of Eimac ceramic tubes are: resistance to
damage by vibration and temperature; smaller size without
sacrificing power; ability to undergo optimum processing
techniques that lead to tube reliability and longevity.

For further information, consult our
Application Engineering Department.

EITEL-McCULLOUGH, IHG.

S A N 8 R UN QO « ©C A L | F O

5&#&5 7M with Ceramic Tubes that can take it

The small Eimac ceramic 4CX300A, shown above, will with-
stand 50G shocks of 11 millisecond duration. It will operate

in airborne or ground station service at full ratings up to
S00mc.

In its new line of ceramic tubes, Eimac has the answer for the
aeronautical engineer who needs a tube that will deliver full
output under extreme environment,

R N

4CX300A MAXIMUM RATINGS TO S500MC

FM AM  SSB
D-C Plate Voltage . . . . 2000 1500 2000
D-C ScreenVoltage . . . 300 . 300 400
D-C Grid Voltage ] | NG, | e

D-C Plate Amperes . . . . 250 200 250

- FM AM SSB
Plate Dissipation, watts . . 300 200 300
Screen Dissipation, watts . 12 12 12
Grid Dissipation, watts . . 2 Z z

BUCKETS

and

BLADES
for AGT

We design and build:

e Forge Dies
e Trimming Dies

e Investment Molds

We machine to \*”

Forgings
Solid Stock

®
&
e Investment Castings
]

Centrifugal Compressor

Wheels

= T-lFi'.-[:.[f-'lE ~ *Your specificationt

AIRFOILS

‘h
ni

0 |

erm-electric

y CO.,,

INC

Ithaca, New York
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Hellcupter Rescues Deer

Coast Guard Sikorsky 5-51 begins evacnation of first of 500.750 deer starving on patches of
land in Mississippi River delta. Only one deer could be lifted at a time.

Aeronautics for use by high cvilian
anc military officials,

Brazihan air force mow has 26
operational  helds strategicallv located
around the country Llpth!L of taking
the president’s Viscoumt. Of ﬂl{'HL
however, only 10 are equipped to fuel
kerosene. From Rio, the Viscount has
sufficient range to touch everv major
citv 1n the cimntn without rquLimg
with the exception of Manaus on the
Amazon. Fuel capacity 15 sufhcient to
reach Manaus, but not the nearest al-
ternate, so the Viscount must stop at
Brazilia or Cuiaba, Matto Grosso,

Longest nonstop flight from Rio 1s
to Belem, at the Amazon’s mouth,
where there are two good alternate
helds, a distance of 1, *.-Ii]"[! mi. [he Vis-
count recently cov ered this nonstop in
five hours.

Hot-Weather Operation

Pilots sav that the helds present a
problem i that they must be clean
of stones and other foreign objects. At
Brazilia, for example, a stone nicked a
propeller on takeoff, necessitating a pro-
peller change.  An airport paving pro-
gram starts this month and at least
IH ficlds a vear for the next four vears
should be paved, thus further expand-
mg use of thL Viscount.

Another problem, according to pilots,
i5 hot-weather operation.  Brazil's hot
season sometimes lasts nine months.
Pilots say that they can’t get the Vis-
count over 20,000 ft. during hot weather
and rarelv get it over 22,000 ft. even
in “cool” weather periods.  They sad
that during the ferry trip from Eng-

land thev cruised at 24,000 ft.

The president uscs the plane for con-
siderable night flving since he hates to
waste valuable d: nhﬂht hours travelling,

It was thought that providing turbine
fuel was going to be a major prnh]tm
but this has not developed. Shell snd
Esso supply the Air Force with kerosenc
for its jets and thus far have fuel dumps
and trucks at 10 helds, will soon set up
facilities at three more m other out-of-
the-way locations. Air force advises
the companies 45 hr. in advance to have
fuel and oil supplies readv at destina-
tions so that trucks and hoses that have
been pumping gasoline can be cleaned
and readv to service turbme fuel, Thas
up:.mtmu is providing the fuel com-
panies  with  fueling  know-how  and
cquipped stations for the time when
VASP airlines gets its Ave Viscounts
late this vear or carly in 1958,

Destined  originally  for  Braathens,

a Norwegian shipping Ann, the Vis-
count was picked up by the Brazilan
government when the customer dropped
out. Considerable rework was done on
the mterior to give the president a pri-
vate suite with bedroom, conterence
room and private lavatorv. Ahead of
the presidential suite is the passenger
arca containing 24 seats. Flight deck
was specially nm:liﬁtd to provide room
for a radio operator. A crew of fhve is
carried: two pilots, a fight engieer, a
racdio engineer and a steward.

The air force has a second exccutive
Viscount on order, which will be htted
with a bellvy fuel tank, similar to U. 5.
Steel’s airplancs, to provide additional
range.

11%



Doman Has Orders
=
For 3 More LZ-5s
Newark—Doman Helicopters, Inc.,
demonstrating its LZ-5 here, announced
an order for three more from Pittsburgh
Airwavs, Inc. Sale raises to 13 the total
of commercial LZ-5s5 sold so far,
Flight demonstration at Newark Air-
port marked the opening of a sales cam-
paign. LZ-3, which grosses 5,200 Ib.
and seats up to seven passengers, lists
for 5120000 and is offered for nine
months delivery.
Doman believes the commercial heli-

copter market is growing steadily and
corporation interest is high. Company
hopes to build about 25 commercial
helicopters during the next vear, double
that volume the following vear. [irst
LZ-5 customer was Helicondor de Co-
lombia, Bogata, with an order for 10.

Doman savs proper development of
the commercial-corporate market de-
pends on availability of a suitable small
turbine cngine for single or twin engine
mnﬁﬂuﬂnmn of a basic airframe,

LZ-5 is powered by a Lycoming SO-
550-A1B engine developing 400 h]:l at
takeoft, 350 ]1[1 at its contimuous rating
at 3,000 rpm.

tian standards.

Airwork Overhaul Shops”.

E. A. "BUD" BUTTERFIELD,
Supt. of Maintenance

NEWARK MIAMI
CLEVELAND

120

Hene's Wiy M@HAWK

Airlines Inc.
CHOOSES AIRWORK ENGINES

“When we acquired our fleet of Convairs, we found their engines had
been overhauled by 7 different shops, to as many different moderniza-

A scheduled and certified line like Mohawk demands the best advance
engine modernization procedures to meet our safety and performance
standards. We found the procedures we wanted were standard in the

BRANCHES IN
WASHINGTON

ATLANTA H
CORPORATION

GLEMM IRISH,
Purchasing

Irwork

Millwille, Mew Jersey

Dutch Firm Completes
New Spray/Dust Plane

Light agricultural airplane is being
readicd for flight tests by Hollandair,
The Netherlands. Prototype will be
powered by a 135-hp. Lvcoming, but
150-hp. and 200-hp. engine installations
may be made later, according to the
company.

[t estimates that production models
will cost approximately 58,000,

Tandem-seat prototype will be ftted
with two underwing Fiberglas tanks of
40 U. S. gal. capacity each for spray
chemicals. A chemical dust hopper can
be fitted in place of the rear seat.

Airframe is built up of welded steel
tubing. Wings are of spruce, fabric
covered. Calculated performance  in-
cludes:

Takeoff and landing within 110 vd.
full load stall speed, 40 mph.; opti-
mum spray speed, 56 mph.; mitial rate
of climb, 1,200 fpm. Cruise speed 15
estimated as 90 mph. The high-wing
airplane will have a span of approxi-
mately 49 ft.

PRIVATE LINES

Cessna XT-37 Ser. 54-718, one of
three hand-built prototvpes of side-by-
side USAF jet trainer, has been delivered
to Air Force Musenm, Dayton, Ohio.

Aircopter Transport, Inc., is new
Santa Ana, Cahlf.,, charter operation
using a Bell 47-G2 on industnal, ftor-
estry and geological survey assignments.

First approval tor an air taxi operator
to establish office on a military post has
been granted Skyway Air Travel at Ft.
Chaffee, Ark., by Military Traffic Man-
agement Agency, Washington, D. C.
Military personnel on leave or with dis-
charges can now use private charter air
service for direct flights to off-airways
destinations.

State of Washington ofhcials are
studving a proposal to buy at least one
airplane for the state motor pool as a
result of recommendation by Amold
Tjomsland, school building facilities di-
rector. Tiomsland IL'pL‘:rh:cl he saved
an cstimated 51,233 in six months by
renting and flying an airplane on official
business in plaice of other forms of
transport he formerly used.

Spare parts for Tavlorcraft Models
BC12ZD, D and 19 fabric-covered air-
craft may be produced by Universal
Aircraft Industries, (Univair), Denver,
Colo., as a result of negotiations with
Tavlorcraft, Inc., Conway, Pa. Univair
will also supply the factory and T-Craft

AVIATION WEEK, June 24, 1957

Snl.ﬂr Adv&nced Tecbﬂﬂlﬂgy

Taming hard-to-work titanium
with ““purge chamber’’ welding

AIRCRAFT AND MISSILE DESIGNERS call for
more and more titanium. The superior
strength-to-weight ratio of this new
metal saves vital pounds in airframe,
engine and missile components, Solar is
leading the way in taming this hard-to-
work metal.

The plastic purge chamber, shown
above, i5s a Solar development to
facilitate welding of titanium in an
atmosphere which protects the weld
from elements in the air. It is one of
many advanced fabricating techniques
perfected in Solar laberatories to help

New “Solar Advanced Technology” facilities brochure is of value to voue . .

realize titanium’s promise. As a result,
Solar today is among the largest users
of titanium for aviation purposes, and is
constantly testing and working with
new materials requiring experience and
expert ability,

This is one example of Solar
advanced technology —a eombination
of skills, facilities and forward-looking
pioneering. Perhaps Solar can bring a
fresh viewpoint to your difficult metal-
working problems, Write to Depart-
ment D-45, Solar Aircraft Company,
San Diego 12, California,

SOLAR

AIRCRAFT COMPANY

EMGINEERS WANTED Unlimited oppor-
tuniciies, chollenging prifects, good licing
toith Solar! Write for niew brochure.

. Write for it.

DESIGNERS, DEVELOPERS AND MANUFACTURERS » GAS TURBINES » AIRCRAFT AND MISSILE COMPONENTS = BELLOWS « CONTROLS = COATINGS « METAL ALLOY PRODUCTS
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AT CESSNA A MAN'S WORTH
IS MEASURED BY ACHIEVEMENT

Creative opportunities and engineering
challenges are unrestricted at Cessna...
and your accomplishments will not go

Assignments available for: * Stress Ana-
lysts # Aircraft Designers * Propulsion
Specialists * Aerodynamicist #* Flight Test

Analyst * Flutter & Vibration Specialist

USAF Gets First Ceasnn 3105

U. 5. Air Force using commands are now taking delivery of the first of 80 Cessna 310 light
twin transports for administrative and light cargo duties. Designated L-27A, the military
versions of the 310 business plane will go to Air Research and Development Command,
Continental Air Command, Air Materiel Command, Air University, Air Defense Command,
Air Training Command and Air Proving Ground.

distributors with spares for these carly

models.

Fullscale cabin mockups of new
Beech busimess plmcs were displaved by
manufacturer and  its W 1f,'|p1m dis-
tributor cluring recent fuurchlj. Kansas
Medical Society annual meeting in that
city.

Italian government granted certifica-
fion to lu[unmw E,[]-F‘-:.IZI- "'l'.'l-hp. A1L-
cooled engine.

Spray ecquipment installations on
three Curtiss C-46 aireraft have been
made by Newark Air Service, Newark
Amrport, N. ]J. Contract included sprav
Lboom installation, Atting of 1,600-gal.
chemical tanks and punrps in fuselages.
Work was done for Lebanair, Inc.,
which has large gvpsy moth control con-
tract brom Dept. of Agriculture for
New Y ork-Connecticut area.

Australian government purchased its
third DH-Canada Beaver. for use i the
Antarctic. Two Beavers will he stationed
1t base in Mawson. Last vear one of the

copter Airways Service, Inc., operation
has been approved by "'h.Ithltmn Public
Service Commission and is aw aiting : ap-
proval of Michigan Corporation & Se-
curitics Commission, latter necessary so
that firm can issue stock.

Van Dusen Aircraft Supplies opened
Southern Division offices at Byrd Field,
Richmond, Va., serving Middle Atlantic
and Southern States,

New French Nord 3202 two-place
trainer is undergoing initial flight tests.
Powered by a Potez 4D 32 engine with
a 240-hp. compressor, the N.3202 has
i cruise speed of approximately 160
mph. and range of 600 m.

Teterboro School of Aeronautics,
Teterboro Airport, N. J., 15 building a
$350,000 hangar and training facility
at the held with cnm]]]ttirm schoeduled
for the end of this year.

Movie produced by Line Matenal
Industries details methods of installing
simple atrstrip lighting kit developed
v hirm especially for I ]'I.mrr Farmers to
extend opcrations to ]lIF:,EIl' th “Tom

BIG or SMALL
they all
SHINE et

SHINE 1oncer
SHINE easier with

The original chemically-
impregnafed coffon wad-
ding — Cleans quicker, gives
higher, longer-lasting gloss, =
leaves protective film, Seves AVAILABLE

time, labor ond money! AT LEADING

Avoid inferior imitations. DISTRIBUTORS

MANUFACTURED EXCLUSIVELY BY

George BASCH Co.

19 Hanse Avenue, Freeport, L. 1., N. Y.

—_——

Grent place to build a exreon...
= i |
= —

HOME OF WESTINGHOUSE AIRCRAFT EQUIPMENT DEPT.

Where Westinghouse designs & bullds maore
modern AC Eleetrie systems for aircraft
than any other manulaciurer in the world.

Creative Careers for

AIRCRAFT EQUIPMENT

Electric Power Systems
Electrie Accessaries

. - T
unrewarded ! ) _ : ]"I]Jll:_& I{Jrfrr:_l:] >00 H"L]I'I"—' hours and i——_u#ﬁ.;gn & Development———
Cessna is an organization OF engineers . . . * Acoustical Engineers # Jet Engine Test photographed 350,000 sq. mi. of terri-  Jones, Night Flving Farmer”, is 16-mm, ENGINEERS
: : : . : " BT ' IV D astline. 1 5-min. sound and co Im avail:
directed BY engineers. .. FOR engineering EH?II;:{EEI‘F F!]‘I.T. el }Plént InStaélat;ﬂh .{JE:' torv and 1,200 mi. of [IJI"-.H]I!'JL . 5 f?mﬂ | \lll? h:\rh_l?[ 1:1]“ 'LIHEL!:}:; | MS-BS Degress (or State Registra-

: - - dIC eciprocating). ontact raoilessiona : o e et e tion Certifieate), Elecirlenl-Me-
R aviation. As Elll:'h. Fﬂten“als ot Pl I:.S g D i 4 t AW Bell ]!:EIIC{I-F[L‘I' sales and charter ‘:”-s Milwaukee 1, Wise, chinical—experienced or ]:'l‘.l.'H'II:
your career development, achievement and acement oupervisor, Leparimen ' operation has been established in North- Graduates, Some FhD Openings,
security are excellent. crn Rhodesia, Central Africa by Autair, Permission to im[mrt two Piper -

I s ted in b : : L N R P, e s Ltd., England. Known as Autair Heli-  Apache hight twins for rain making re- i’:ﬁ;‘:ﬁ:‘““;ﬂ;ﬁ:"""gﬂtr‘;’]
}'ﬂufare HILETESIE h”" ecoming an active : : copters (Africa), Ltd., new company has  scarch by Australian Commonwealth tors & Valtage Regularors.
art of a company whose planned expansion . . ceived its ql 45902 ' s v tri; S OATC : Unexcelled Deoval
P pany w. P P : : received its first Bell 47G-2. *mt_ntli_iL & Industrial Rescarch Or Uqieeiind Roveitiment Lsb Faciitir: Paysoi
e . g S ot el essna | piation s beog soeght fom Avs | 1R
commercial and military aircraft projects : : Score of industrial and business peo- tralian government. Rescarchers com- Sk Rormme 1o v Woblar 3 Blchons Dt 4304
Toin Clasena and Crovw with Cassnsl . . ple in Detroit, Mich., are behind a plan  plain tvpes available are obsolete and i
- gE@EEFEFeaadFEas s adeaEan AaeeassFadrEsrE RS REEEE R A EE RN EN {-'J uﬁtﬂhliﬁh ]'IE'H[,’I'J]]['EI' t;l?‘:i H'I:rﬁ]lt'f_: i:“_:_ '”'Ii.l.i\'l__‘ IL'EEF_]FI:]] ul_‘_hrk I:I]IH:“:“It_ ;-I'f;—-.‘ ‘\CHII[‘I {.illf.’l]HL
tween arca airports and downtown cx- ) ELECTRIC <> CORP.
ccutive buildings of Chrysler, Ford and Scottish Aviation Twin Pioneer has et AIRCRATT EQUIPMENT DEPT
CESSNA AIRCRAFT COMPANY ¢ 5800 EAST PAWNEE ¢ WICHITA, KANSAS General Motors. To be called Heli-  been purchased by Consolidated Zine | P 0. Box 98 Lims, Ohis
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QUARTER-BILLION
DOLLAR BACKLOG

with 45%

COMMERCIAL WORK r
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[ AN OPPORTUNITY ‘
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FOR DESIGN ENGINEERS /
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The youthful management, the dynamic growth, the
inherent soundness, the unusual spirit of “togetherness” and
enthusiasm at Rohr provides challenge and chance for
quick advancement found in few places.

Salary and security among the best! Southern
California living ideal vear-round!
Design engineers with ability are invited to inquire now.
We'll respond at once and arrange personal interview at mutual

convenience, Send resume to J. L. Hobel, Rohr Aircraft
Corporation, Chula Vista, California, Department 41

WORLD'S LARGEST PRODUCER OF READY.TO-INSTALL POWER PACKAGES FOR AIRPLANES

ROHR

AIRCRAFT CORPOSATION

CHULA VISTA AND RIVERSIDE, CALIFORNIA

Corp., for supply work in connection
with mineral exploration surveys in
North Country section of Australia.

Firm also operates a Lockheed 12 and 2
Hiller 12-C.

Special 125-page color booklet for
executive and airline pilots detailing
principles, operation and application of
Sperry Integrated Instrument System is
available from Sperry Gyroscope Co.,
Division of Sperry Rand Corp., Great
MNeck, N. Y.

New charter plane service, Inland
Empire Airways, Inc., has been formed
at Sandpoint, Idaho, using four execu-
tive-tvpe planes acquired fmm a group
of Northwest lumber firms.

U.S. helicopter exports in first quarter
of 1957 nearly doubled over same period
last year, total of 64 umits valued at
$10,905,510 compared to 33 shipped in
1956 valued at $3,791,550. March 1957
shipments of 31 helicopters nearly
equaled all of 1956 frst quarter,

Beech licensed Canadian Car Co.,
Ltd., Montreal, to build its Model 7>
Jet Mentor trainer. Jet Mentor was sent
to RCAF station at Trenton, Ont., for
a week of evaluation, was also scheduled
for demonstration at the RCAF station
at Ottawa.

Sierra Pacific Aviation Corp., is new
charter firm using Twin Beech and
Bonzanza aircraft based at San Jose,
Calif. Daily flights are operated to Reno
and Lake Tahoe and week-end service
to Las Vegas, Mexico City and La Paz,
Mexico.

Bank of Mexico will take delivery of
a turboprop-powered Fairchild F-27
IFriendship executive transport in Sep-
tember 1958.

Chicago Skymotive, Inc., Chicago,
retained T}Eugn Dynamics, Inc., to de-
velop and design pﬂrmnﬂhztd executive
and personal plane interiors for its cus-
tomers.

Umted Transports, Inc., Oklahoma
City, Okla., will take delivery of a
Howard Super Ventura execubive trans-
port in October; Kudner Agency, Inc.,
New York, recently received its Super
Ventura. Bendix radar and Aerojet-
General Jato were among the equip-
ment on the latter,

Delivery of Bell 47] executive heli-
copter to Arthur Vining Davis, Miami,
Fla., was made from Bell's Hurst, Tex.,
plant in 12 hr. 7 min.; average speed for
the 1,275-mi. flight being over 106
mph. Four-place 47] replaces the
former three-place Davis 47G-2.
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CHR Teflon covered silicone rubber seals
are delivered in same cross-5ection as orig-
inal neoprene seals. New seals slide to-
gether readily without binding, are immune
to ozone, weathering and aging.

CHR adapts new seal development to B-47 homb bay doors.

Teflon covered silicone rubber seals developed by CHR are replacing original neoprene

seals. Here's why . . .

Extreme low temperature operating
conditions played havoc with the neo-
prene rubber seals originally designed for
B-47 bomb bay doors. Hardened by
aging and cold, many of the seals split
and ripped off when doors were opened
and shut in flight.

CHR Teflon covered silicone rubber
seals shown above solved the problem.
Silicone rubber 18 immune (0 OZONe,
weathering and aging. The almost fric-
tionless Teflon surface permits seals to
mate readily without cracking or binding.
The seals have -100°F to 500°F flexibil-
ity. They seal out and also shed water,
ice and dirt, The white color provides re-

SEALS

flective protection against radiation from
nuclear weapons.

CHR Teflon covered seals are also
being used on other planes where low
friction, sliding action, abrasion resist-
ance and resistance to fuels and synthetic
lubricants is required.

Our experience in helping engineers
with all types of airframe and engine
seals utilizing all forms of silicone rub-
ber reinforced with fabrics, Teflon and
metals can be put to work for you. We
solicit your inquiries for specific applica-
tions, Call or write. CHR field representa-
tives are available for direct contact.

CEHHLAETII: AIRCRAFT PRODUCTS
DE-ICING, ANTI-ICING AND HEATER ASSEMBLIES

THE GOHNEGTlcllT HARD RUBBER CO.

409 EAST STREET o«

LOS ANGELES L L

HEWH "'H"E'.N'E'i ]
w

CHR Teflon covered seals are now being
produced in many shapes and forms using
all types of silicone rubber . . . solid,
sponge and foam (COHRjoam).

COATED FABRICS

CONNECTICUT

1 S SEATTLE



High-altitude and Missile
INVERTERS
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High-temperature
AC GENERATORS

AC Voltage Regulators
(Magnetic Aun'::lﬂiﬁar Type)

SYSTEM COMPONENTS

FEsdases eSS EEREdFaEREEN

Special-purpose Tubes
featuring
HARD GLASS TYPES

AROUND THE

There’'s no questioning the quality of special-purpose
electron tubes or electrical power equipment when 1t's
made by Bendix Red Bank. The proof is in acceptance—
almost universal acceptance. Twenty-four hours a day,
in countries around the world, equipment like that shown
above is proving that skillful design and expert engineer-
ing (plus an almost unmatched quality control svstem)
can build an international reputation for dependable per-
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High-temperature
DC GENERATORS

DC VOLTAGE REGULATORS
and
CONTROL PANELS

BENDIX RED BANK—UNEXCELLED PERFORMANCE

formance. If you can use quality like this, call on us for
recommendations. Write today for brochure detailing
our engineering, production, and service facilities,
RED BANK DIVISION, BENDIX AVIATION CORPORATION,
EATONTOWN, NEW JERSEY,

Wesl Coast Seles and Servics: 117 E. Providencia Ave., Burbank, Calif.
Conadian Affiliote; Aviotion Electric, Ltd., P. O, Box 4102, Montreal, P. Q.
Export Soles and Service: Bendix Internatienal Division, 205 E, 42nd 5t.,
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SAFETY

EAH Aceident Investigation Repuﬂ:'

Flaps Retracted, DC-6B Flew Into Ground

Canadian Pacific Airlines Flight 307, a
Douglas DC. EJI-'.'- CF-CUP, J:r'l'-:hccl follow-
ing a missed approach at Cold Bav Airport,
Cold Bay, Alaska, Aug. 29, 1956, at ap

proximately 2045 BST} Eleven passengers;

mcluding one infant, and four crew mem-
bers were fatally mmjured, Three passengers

and four crew members received jnim‘i:.'!-i of

varying degree. ‘The amwrcraft was destroved
by impact and fire.

HISTORY OF THE FLIGHT

Flight 307, a regularly scheduled inter-
national Right, departed Vancouver, Brtish
Columbia, Canada, at 1347 (1747 Pacihc
davlight time), en route to Hong R{mﬂ
China, with a refueling stop at Cald Bav.
Alaska, and an intermediate stop at Tokvo,
Japan. On board the aircraft were 14 pas.
sengers and a crew of eight, consisting of
Capt. Thornton A. Tweed, Capt. Plallip
D. Iverson, Fist Officer Robert Love,
Navigators William R, Hunter and William
B. Short, and Stewardesses Evelyn Lee,
Anita Wong, and Dolores R. Jordan.,

An instrument flight plan, hled with Van.
couver Airway Traffic Control, specified an
altitude of 11,000 ft. via airwavs Green 10
and Amber 1 to Port Hardy, 10,000 ft, via
Great Cirele from 100 mi. out of Port
Hardy to 160 deg. W. longitude, and 12.-
000 ft. direct to Cold Bay. The estimated
time of flight was seven honrs and 16 min-
ates, with Anchorage and King Salmon,
Alaska, as destination alternates and Van.
couver as a return alternate. The clearance
issucd was in accordance with the above
flight plan.

Routine hourly position reports were re-
ceived from the flight indicating that it was
making good its track slightly ahead of the
estimated time. The flight reported 100
mi, ont at 2011, estimating Cold Bay at
2036. It reported being over the Cold Bay
range station outhound on a standard in-
strument approach at 2035, and at 2041 as
completing a procedure turn and proceeding
mbound. This was the last transmission
from the flight,

At approximately 2045 the aircraft was
phserved to descend from the overcast north
of the airport for a landing on runwav 14
and cross the field at low altitude to the
mtersection of the two runways. At tlus
point a shallow left turn was started and
the aircraft went out of sight southeast of
the airport. Very soon thereafter fire was
observed in that direchion,

The 2045 Cold Bav weather observation
was: Indefinite ceiling, 500 ft. obscured:
visibility 1% mi; light drizzle; fog; tempera-

1 All times referred to in this report are

Bering Standard and based on the 24-houar
cleck « all altitudes are mean sen level ; dis-

tanices are in nautical mileg unless otherwise
glated.
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ture 40 deg.; dewpoint 46; wind west-north-
west at 20 kt.; altimeter setting 29.59 m.

INVESTIGATION

Examination of the wreckage and ground
marks disclosed that the aircraft first struck
the ground at an elevation of 10 ft. on a
heading of approximately 40 deg. magnetic
and 4,300 tt. east-southeast of the approach
end of runway 26. The phyvsical evidence
indicates that at the time of impact the
aircraft was descending in a k~]||;,',h|':h nOse-
down attitude with the left wing down
about 15 deg. Computed ground speed at
impact, based on propeller governor set-
tings and propeller cuts in the ground, was
approximately 186 kt. The w n.LLqﬂ{* area,
approximately 300 ft. by 1,500 ft., showed
the scattering of ani}rrrunh- to bear a gen-
eral ]n.mh:ug {1f 40 deg. magnetic.

Exammation of the ;1ir[;r;|[|: wreckage dis:
closed no evidence, as far as could be de-
termined, of an imfhight stroctural Ealure
of the airframe or systems malfunction,

There was no imdication of inflight struc-
tural failure or malfunction of the engines,
propellers, or their related accessonies, Ex-
amination of the propeller and propeller
governors indicated that the blades of all
propellers were at a blade angle of approxi-
matelv 40 deg. and that the engines were
operating at an average speed of 2,460 rpm.
at the time of impact. Computations show
that each of the four engines was delivering
prrmmmh:h 1,385 hp. at impact, which
is slightly more than cruise power.

Missed Approach

The Canadian Pacihc Operations Manual,
according to testimony of the chief pilot,
specifics that, m the case of a missed ap
proach, METO [maximum except takeoff)
power is applied, the gear is retracted, and
the flaps are retracted to 20 deg. for the
climhout. METQO power of the aircraft
involved was 1,900 hp. and 2,600 rpm,

The landing gear and wing faps were
determined tn be in the np, or tetracted,
positions at the time of impact.

Ground witnesses testified that the air
craft, during its pass over runwav 14, was
flving at an estimated altitude of 100-200
ft. above the ground, with the landing gear
down, and landing lights on.

The company {Iﬁpqtﬂur standing on the
ramp cast of runwav 14, observed Flight
307 break ont of the overcast, appear to he
making a landing, and then he heard power
applied. He next ohserved the airemft turn
to the southeast over the intersection of
rmnways 14 and 26 in a shallow climb from
|I_"-. uhm"tl_'ul height over the runway of 50

7S . The []lap:l['{h:'r held a nmrr:phnm_
Eur VHF radio contacts with the flight and
was on the point of asking if the pilot
wanted the lights switched to runway 26
when he saw fire at ground level.

The Ei‘l]"l.i'.ll:l"' stewardess testihed  that
she saw the runway lights a short time be
fore the crash. None of the crew survivors
recalled any mreratt operating  difhiculties
prior to the impact. One flight crew mem-
ber, who was resting in a crew sleeping
compartment, stated that the approach from
over the range station did not seem as
smooth as wsual, the power was -._!nﬁgu_l
frequently dunng the descent, and that the
power applied fﬂr a missed approach seemed
less than normal. He also said that he
thought there was a feeling of “'sink” just
before the ground contact,

The dutv n avigator, who was umable to
see cither outside or the two pilots hecause
of a blackout curtain between his seat and
the EJI'l:“.lh. tuxtil'w-;l that he overheard Cap
tain Tweed sav. “No. Phil” when powes
wis being =||:|p.|;,rf over runway 14, He also
observed 1 reading of 160 ft. on his altim-
eter at this time,

This altimeter was set at 29.92 in., which
prudm'c:l a reading approximately 30 ft,
higher than true.

The Cold Bay Awrport 15 located on the
Alaskan Peninsula, 572 mi. southwest of
Anchorage, Alaska. Its elevation is 93 ft,
The two runwavs, 14-32 and 26-8, are
7,500 and 5.000 ft. in Im‘lgth respectively,
and their intersection 1s on the south l-.:-:h
of the airport. The control tower was not
operative and there was no CAA Com-
munications Station available. There were
two private air-ground communications ska-
tions on  the ttrpnrt operated by Reeve
Aleutian  Airwavs and  Northwest Orient
Airlines. Canadian Pacihic Airlines utilized
the facilities of Northwest to relay p{mh[m
reports. and to receive trafhe clearances,
weather information, and ]m::'-ﬂ trafhe.

Navigational f-.l-.f:i]itiu operation  at
Cold Bav consisted of a [mﬁ, frequency
range, without voice, couipped with a "'u’H]
station ]:J{ ation marker. The range 15 lo-
cated 2.2 miles northwest of Hu, 1|anrI
A prn:lh.]\ owned (Reeve) nondirectional
beacon is located off the approach end of
runway 14 and 1s operated on request only.
Such request was not made by Flight 307.
The low frequency range was thht checke
following  the accident and found to be
l:}|,‘.|[,]"'l|_'1]'l"=" within allowable limats.

The airport is equipped with a rotating
beacon and Thigh-intensity runway  lights
that can he operated on only one runway
at a time. During Flight 307's approach,
the high-intensity ranway lights were hghtu{]
on runway 14, as were the high-intensity
approach lights to the runwav, Runway 14
lights, and all other lights. were rL]'Jlnrh:r!
to h:m: operated normallv the evening of
Aung. 29, 1956, In the vicimty of the air
port, nnd m the quadrant in which the air-
craft was flying when the accident occurred,
there were few, if any, Tia_;ht*-. which would
assist in orientabion,

The ceiing and wvisibility landing mini-
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LOW -TEMPERATURE
PROCESSING

... fills your LOX, nitrogen,
gas pressurizing needs with
“on-location’ generators

“On-location” generators, built and operated by Air
Produets, Incorporated, assure you a completely
dependable supply of oxygen—liquid or gaseous—
nitrogen or other gases . . . regardless of the quantity
or purity vou need. No problems of delivery holdups.
High purity LOX and other gases are produced right
in your own plant . . . on hand 24 hours a day, for
uninterrupted operations.

Air Products generators produce the highest purity
liquid oxygen. And, their built-in flexibility allows
for all vour future needs . . . permits vou to expand
your capacity at any time.

We at Air Produets are specialists in eryogenies—low-
temperature processing. We design, manufacture and
operate equipment for gas separation, purification
and liquefaction.

Many others are taking advantage of the Air Produets
approach . . . ““on-location” generating facilities
designed to take care of LOX, nitrogen or gas pres-
surizing needs. Detailed information is available upon
request. Your inquiry is invited. Air Products,
Incorporated, P.O. Box 538, Allentown, Pa.
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Berets for USAF Guard

Uniforms for special protective goard for Strategic Air Command’s new underground
comtrol centre at Omaha, Neb., include blue felt berets, chrome plated belt buckles
and bone handled .38-cal. pistols in black cross draw holsters, Unit, making service test
of the new uniforms, is only one in USAF so equipped.

mums for Canadian Pacific Airlines DC-6
ﬁﬁflli'- at Cold Bav are 400 ft. and one mile
fﬂl‘ straight-in 1pp1‘n.i|.'|1:.~. at mght, and
300 ft. and 14 mi. for circling approaches.

Capt. Iverson, who occupied the left seat
at the time of the accident, had been quali-
fied as a captain on Canadian Pacific An
lines domestic lines for over 10 vears prior
to assignment to the Overseas Division. He
had made a number of round trips over the
Vimcouver-Hong Kong route including Lind
mmgs at Cold Bay, and the subject flight
was in preparation for his checkout as cap-
tamm on this ronte. 1hs total Hight time was
12,782 hours, which mcluded 463 hours in
DC-6 equipment. Company records showed
that Capt. Iverson was qualified according
to company l}nhu and Canadan TL:'-JEIILH'][]-H‘.
as a captain m the DC-6B. At the time of
the accident he was in the process of
qualifying over the Vancouver-Hong Kong
route. Company policy required that t|11~1
nclude several flights under the supervision
of a captain already {||1.1I|F|:_:E This was
being done under CH]H Tweed on this
fliglt.

The weather brichng received by the
crew of Flight 307 at "'-. ancouver included
4 forecast for Cold Bay for the period 1200
to 2200, Aug. 29, 1936, as follows: Ceiling
800 ft., overcast: visibility 3 mi. light
drizzle and fog: wind west 16; after 2000,
ceiling 1,200 ft., overcast; visihility 7 mi.;
wind northwest 12,

The actual weather en route Appears to
have been quite close to that forecast at
the ]‘.IIIL!-II'IE'* with the L*'-.L'L'pth]u of the
lower E:.:Imrr at Cold Bav. The 2024 Cold
Bav report was: Indefinite ceiling, 500 ft.,
kv obscured: visibility 1+ mi: ]I"lﬂ drizzle,
fog; temperature 47; d:_'u-pmn' 46; wind
west-northwest 21: and  altimeter sethimg
20.89. This report was received by the
Hight before the arrival at Cold Bay.

The letdown for the approach to Cold
Bav was through an overcast and the ceiling
and visibility at that time were reported as
500 ft. and 1} mi. The surface wind was
reported west at 20 kb, and terrain cffects
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may have produced light to moderate tar
bulence at altitudes below 2,000 ft.

It is probable that the intention of the
pilot during the approach was to land on
runway 14, a straightin landimg from the
imbound overheading of the range station.
The breakont, after descending lem!trh the

overcast, mav have been ton close o and
high and these factors, together with ox-
cessive gronmd-speed due to a quartering
tatlwind, may have cansed the captain to
decide to go around.

Whether the Right intended to turn and
chimb to 2,700 ft. on the north leg of the
Cold Bay range. as the missed-approach
procedure prescribes, or to circle under the
ai)-foot cetling and land on another run-
way 15 not known. However, the company
chispatcher, who observed the aireraft and
was 1 racdio contact with it, thought the
decision was tor the latter course as he was
about to query the fight whether it wanted
the other runwav { 26-58) lighted when the
crash oceurred,

Considering  that very little altitude was
gained after the application of power it is
probable that a circling approach had been
decided npon when the left turn from run-
way 14 was made.

Since the wing flaps during the circling
I]?;Jru.lth would hL extended 20 deg., aud
since they were tound in the fully retracted
position, it is believed that they were re-
tracted "-]'IUI:'H'I. before uupu’r Fullv - re
tracted wing ﬁ!ph at this time would L'n..pLuu
the fecling of “sink”™ experienced by thi
off- duty Ell']:lt crew member.

The P.'rn.ml belicves that the arspeed of
the aircraft at the time the faps were re
tracted was approximately 130 to 140 kt.
This s supported by several facts. Accord
g to company procedure it 15 normal on
the downwind leg of an Jl]}prﬂdth to a run
way for the arrcraft to fHy at an airspeed of
approximately 140 kt. with wing flaps ex-

CIVILIAN AND MILITARY TYPE: PERSONNEL PARACHUTES BRAKE CHUTES TROOP CHUTES CARGO CHUTES
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LIFE VESTS LIFE RAFT

loday s greater

speed and

greater distance

make it essential thal
better safety equipment
be provided for those
who H}-‘ the skytrails
Switlik points the way
o better, more compact,
lightweight, air, sea
survival equipment with

7/ years

of aviation research
and mass production of
air safety equipment

Write for ":ﬂl"-'-T-r'-'JQ

SWIT@IK

pARACyyTE ., INC,
2S5 EAST STATE STREEET TRENTOM, NEW JERSEY
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tended 20 deg. Since the subject aircraft
was in a clean configuration (gear and faps
up) immediately prior to the accident, with
a tailwind of approximately 20 kt., it would
be reasomable to assume that the speed of
the aircraft increased during the  final
descent. In addition, when the aircraft
passed over runway 14 it was in landing
conbguration. Smmce only slightly better
than cruise power was applied at this time,
and as the distance to the point of impact
was approximately one mile, it is unlikely
that the speed of the aircraft would have
been much greater than 140 kt. when the
flaps were retracted.

It 15 evident that the awrcraft struck the
ground while descending in a slight left
turn and while all four engines were not
operating at the prescribed power settings
necessary to execute a missed-approach pro-
cedure,

FINDINGS

On the basis of all available evidence,
the Board finds that:

1. The carrier, the aircraft, and the crew
were currently certificated by the Depart-
ment of Transport of Canada.

2. The gross load of the aircraft was
within allowable limits.

3. The ceiling and visibility were at or
near the carrier’s mimmums for Cold Bay,

4. There was no structural failure or
malfunctioning of the aircraft or its com-
ponents, so far as could be determined, prior
to ground impact.

5. A quartering tailwind of 20 kt. was
present for a landing on runway 14.

6. A cirching approach was mitiated dur-
mg which the wing Haps were préematurely
fully retracted.

7. The fap retraction, without a com:
pensating increase in power, or change n
attitude, or combination thereof, caused a
substantial loss of lift resulting in a loss of
altitude.

PROBABLE CAUSE

The Board determines that the probable
cause of this accident was the full retraction
of the wing flaps at Tow altitude during a
circling approach without necessary correc-
tive action being taken by the crew.

By the Civil Aeronautics Board:

/s/ James R, DurrEee
[s/ Cuax GurNEY

[s/ Harmar D. Desny
s/ G, Josern MINNETTI
/s/ Louis |. HEcTor

SUPPLEMENTAL DATA

The Civil Aeronautics Board's Anchor-
age, Alaska, office was notified of the acci-
dent at approximately 1030 Ast.. Aug. 29,
1956, An mvestigation was immediately
initiated in accordance with the provisions
of sechon 702 (a) (2) of the Civil Aeronau-
blics Act of 1938, as amended. A pll]'ﬂic
hearing was ordered by the Board, and was
held in Seattle, Wash., on Nov, 26, 1956.

AIR CARRIER

Canadian Pacific Airlines, Ltd., is in-
corporated in the Dominion of Canada, and
maintains its principal place of business at
Vancouver, B. C., Canada.

For the engineer who wanis a 360° view— ] f‘

Automatic Checkout Equipment

Every phase of AUTONETICS’ work in this field keeps |
you in constant touch with all aspects of control |
system development. Special openings now for top- I
level engineers to develop digital computer-type |
circuits. .. logic circuits, digital comparators, Analog- |
to-Digital and Digital-to-Analog converters, high- Y4
gain feedback amplifiers, etc. Key positions also open |
tor systems engineers to analyze, evaluate, and syn- | ‘
thesize automatic checkout methods for fire, flight |
and guidance control systems, Further details on | ' i
request. Write: Mr. A. N. Benning, Administrative v
& Professional Personnel, Dept. 358 W-6, 9150 E.
Imperial Highway, Downey, California.

|
Autonetics @ )

A DIVISION OF NORTH AMERICAN AVIATION, INO.
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The company possesses an Aar [ransport
Board hcense and an operating certihcate
issued by the Canadian Department of
Transport.

[t also possesses a Foreign Civil Aircraft
Flight Permit issued by the United States
Government authorizing the carmage of
persons, property, and mail over the route
described i this report.

FLIGHT PERSONNEL

Capt. Thornton A. Tweed, age 33, was
emploved as a pilot by Canadian Pacific Air-
lines on July 1, 1942. He held airline trans
port license No. 44, issued Mar. 10, 19535,
Capt. Tweed had, according to company
records, total pilot time of 9,522 hours, of
which 2,906 were acquired in DC-6B air
craft.

His last instrument and en route
checks were given May 15, 1956, and May
22, 1956, respectively. His last physical
examination was taken on Aprl 11, 1956.
He had had 59:48 thght hours in the 30
davs preceding the subject fight.

Capt. Phillip D. Iverson, age 37, was em
ploved as a pilot by Canadian Pacific Air-
lines on Mayv 1, 1942. He held airline trans-
port license No. 478, issued Mar, 28, 1953,
bv the Department of Transport of Canada.
This license was endorsed by the Depart-
ment of Transport for DC-6B aircraft,
Capt. Iverson had, according to company
records, total pilot time of 12,782 hours,
of which 463 were acquired in DC-6B air-
craft.

His last instrument and en route
checks were given May 17, 1956, and June
27, 1956, respectively. His last physical ex-
amination was taken on July 23, 1956. He
had had 74:49 flight hours in the 30 davs
preceding the subject Right.

First Officer Robert Love, age 28, was
emploved as a pilot by Canadian Pacific
Airlines on Feb. 22, 1955. He held airline
transport license No. 734, issued Aug. 7,
1956. He had. according to company rec-
ords, total pilot time of 3,471 hours, of
which 938 were in DC-6B aircraft. His last
en route and instrument checks were given
Nov. 5. 1955, and Julv 16, 1956, respec-
tively. His last phwvsical examination was
taken on July 16, 1956, He had had 70:51
flight hours in the 30 days preceding the
subject flight.

Navigator William R. Hunter, age 32,
was emploved bv Canadian Pacific Airlines
on Sept. 26, 1949. He held flicht navizator
license No. 53. issued June 24, 1953, His
total flving hours were 1.195. The date of
his last physical examination was Feb. 1
1956.

Navigator William B. Short, age 30, was
emploved by Canadian Pacific Airlines on
June 4. 1956. He held flight navigator
license No. 80, issued Aug. 13, 1956. He
had had 230 flving hours with Canadian
Pacific Airlines, His last physical examina.
bron was on June 6, 1956,

stewardess Evelyn Lee, age 26, was em-
ploved by Canadian Pacific Airlines on Oct.
29, 1951, and besan duty on overseas
flights April 29, 1953, |

Stewardess Anita Wong, age 25, was em-
ploved by Canadian Pacific Airlines on Ang.
23, 1954, She had been on duty with the
Owerseas lines since that time.

Stewardess Dolares R. Tordan, age 25.

1
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Production model of the General Electric fuel-air turbostarter for a current high thrust
engine weighs only 46 pounds, has a 8% inch diameter and 1243 inch length. Rated

torque is 485 foot-pounds and a cut-out speed of 2500 rpm is reached in 10.8 seconds.

46 Pound Turbostarter Gives High Thrust
Engines 25 Second, Push Button Starts

Integrated into turbojet or turboshaft
propulsion systems, the General Electric
fuel-air turbostarter gives aircraft un-
matched take-off readiness., A single
switch activates the starter. Fuel and
air 15 combined and igmited, The re-
sulting combustion gases are harnessed
by a small turbine which is splined to
the jet engine shaft through an over-
running clutch. Within 10 to 12 seconds
the average engine is self-sustaining and
the starter disengaged. Within an ad-
ditional 13 to 15 seconds the engine will
have reached idle speed.

Small, light, yet powerful

Small size and a high power-to-weight
ratio makes the General Electric fuel-air

starter ideal for both military and com-
mercial aircraft, A current production
model for an engine in the over 10,000
pound thrust class, weighs only 46
pounds, measures 845 x 123§ inches; yet
delivers 165 horsepower and a rated
torque of 485 foot-pounds.

Logistical support simplified

The turbostarter operates on standard
JP-4 fuel from the aircraft’s tanks and
pressurized air. Addition of a small com-
pressor to the system to refill the air-
craft’s air bottle in flight eliminates re-
charging on the ground. The basic design
advantage of few moving parts, com-
bined with precision manufacture helps
reduce wear, thereby minimizing main-

Progress s Ovr Most Important Produvct

GENERAL @3 ELECTRIC
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-

Fast starting capability of a turbostarter
for a 525 1b-ft? moment of inertia jet

engine is shown by this performance curve.

Tui# bawlgrier

o ground assist is needed because the G-E
turhostarter operates on the aircralt's self-
contained air and fuel supply.

tenance and increasing starter life.

For more information on how this
advanced turbostarter design can be
applied to your particular requirements,
contact your General Electric Aviation
and Defense Industries Sales repre-
sentative, or mail coupon below. Air-
craft Accessory Turbine Dept., General
Electric Company, Lynn, Mass,

Fe—— e ————————

General Electric Company
Section C 231-13
Schenectady 5, N. Y.

Please sand me bulletin GEA-6480, con-

taining detailed information on the Ganaral
Electric Fual Air Starter.
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smallest
onnector

CEC’'s NEW LIGHTWEIGHT MINIATURE CONNECTOR
FOR HIGH-ALTITUDE, HIGH-TEMPERATURE OPERATION

Consolidated’s new series of miniature electrical
connectors open new horizons for design engineers. De-
signed especially for the electronics, avionic, and in-
strumentation industries, these extremely reliable, multi-
contact connectors meet or exceed MIL-E-5272A
specifications. Recommended for all applications that
require high-temperature characteristics, high break-
down voltage between pins and ground, low noise, and
positive sealing against moisture and pressure leakage.

SQUARE-FLANGE RECEPTACLE
Serlex 100 Series 200

cec’'s new miniature connector

FANEL-MOUNT RECEPTACLE

The unique cold-flow properties of the Teflon* inserts
under compression provide a positive dielectric and me-
chanical seal against leakage and eliminate air voids
between individual contacts and between contacts and

ground. With CEC Connectors, no supplementary pres-
sure-tight sealing is ever needed for missile applications.

*DuPont registered trademark. See drawing for exclu-
sive CEC design features.

CORD RECEPTACLE
Series 300 Serfex 4040

STANDARD PLUG

CABLE-CONMECTING PLUG SHELL

SOCKET
RETAINING WIRE
COUPLING NUT

SUPERIOR ELECTRICAL
CHARACTERISTICS

CABLE-CONNECTING
RECEPTACLE SHELL

FRONT INSERT

Now, you can achieve positive sealing against moisture,
corrosion, explosive vapors, and pressure leakage without
the inconvenience and expense of potting. Interchangeably
male or female, CEC Connectors are available with 1, 3, 7,
or 19 contacts in three differently shaped receptacle hous-
ings for cable-to-cable, cable-to-equipment, and bulkhead
feed-through. A standard plug connector mates with all
three receptacles. Compare these specifications—a small in-
vestment in some evaluation units now may save you time
and expense in the future.

TEFLON RING

PIN

REAR INSERT

COMFRESSION
PLATE

COME
MUT

SPECIFICATIONS
Max. Operating Voltage

1. Sea Level............. 1800-v, a-c
> 2. 70,000 feet..........800-v, a-c
T — Vibration.............o......... No resonances to 2000 cps
WBITR TREAY I ol Bk oy ~ 200 g's
{'1“" fﬂ”fi”“’” d”_'“_‘ and ( *‘":ﬁ Temperature.................—67° to 4+ 400°F
mfarm.:{rmu pertaining (o {“ 2 Contact Voltage Drop...<25 mv at 5 amps
evaluation orders, request R e, Insulation Resistance.... >>10% megohms
Bulletin CEC 4003-X4. HUumidity.......oveeveeenee.. 160°F, 14 days, 95% RH
COTTOSION. . cerirereneearesenns Salt spray per QQ-M-151a

= OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD



was cimploved by Canadian Pacihe Adarlines
on Aug. 2, 1954, and started on duty on
overscas fights Apnl 1, 1956.

Douglas I"}E-E:H. CF-CUP, senal number
43843, was purchased new from the manu-
facturer Febh. 4, 1953, Total time on the
aircraft at the time of departure from Van-
couver was 10,507 hours, with zeroe time
since the last No. 35 inspection and pre-
flight. The aircraft was equipped with four
Pratt and Whitney R2I800-CB17 engines,
and four Hamilton Standard, model 43E60.
propellers. The propeller blades were model
6895-E8. Time on the four engines since
overhaul was between 600 and 1,122 hours,
the approved time between overhauls being
1,400 hours. Time on the four propellers
since overhaul was between 450 and 1,631
hours,

Airman Absolved of
Guilt in RAF Crash

London—British court martial found
a Roval Air Force technician not guilty
of neglect in connection with the crash
of a Beverley transport planc near
Abingdon, England, March 5 in which
17 persons dicd. _

Chief technician William Henry
Nocl Grithss was tried on two charges
of neglect which alleged that he waus
responsible for mserting a non-returm
valve in the fuel svstem the wrong way
around.

An accident investigator testified that

S — ——

on the shelf
y

_

Do not accept

a heavy-low efficient blower that
does not meet all specifications.

It can prove to be very expen- i
sive,

At no
fans or blowers are carried in
stock. Each unit is specifically |
designed to meet the character-
istics of the particular system
and the duty cycle to which it
will be subjected.

Dean and Benson can provide a blower to meet complete cus-
tomer requirements—with procurement time measured in days. |

TEF

Wwe welcome inguiries —

the position of the valve was such that
no flow of fuel was possible between
two of the tanks in the aircraft,

A board of inquirv gave this report
on the accident:

The aircraft took off normally on
instruments.  While the aircraft was
chmbing, what appeared to be a serious
leak of fuel behind No. 1 engine was
abserved. The captain informed Abing-
don control that he was returming to
base and requested a blind approach
let down. He reported that he was
feathering No. 1 engine to reduce the
danger of hre from an apparent fucl
leak.

The air trathce controller gave the
aircraft the let down procedure and
alerted the airheld crash crew.,

At an early stage in the let down
procedure the gauge for No. 2 fuel
tank showed an unusual loss of fuel
and the fuel cocks and boosters for this
tank were therefore tumed off leaving
the No. 1 tank cocks and boosters on.

As the aircraft tumed to begin the
return approach the captain ordered
full power from the three active en-
gines. No. 2 engine failed to respond.
The mreraft began to lose height and
speed.  The captain tried to land the
atrcraft i an open space since it then
appeared clear that it could not reach
the airheld.

The aircraft became uncontrollable.
It veered to port, struck some power
lines about 30 ft. above the ground
and subsequently some trees, severing
the port outer main planc. The air-
craft disintegrated and caught fire on
hitting the ground, some 18 min. after
takeoft.

Fifteen occupants of the plane and
two civihans were killed. The three sur-
vivors from the mircraft and one civilian
were  seriously mjured and  another
civilian sustained minor injurics.

The four fuel tanks on the port side
of the Beverley feed into a collector
box from which the two port engines
are fed. From the evidence available,
including mspections of part of the anr-
craft’s fuel svstem which was found in
the wreckage, it 15 clear that a non-
return valve between No. 1 tank and
the collector box had been fitted in
reverse and that the fuel supply from
Nos. 3 and 4 tanks were switched off
throughout the flight.

The accident was due to loss of
power on Nos. 1 and I engines which
resulted in the aircraft being unable
to maintain height. This loss of power
resulted from No. 1 engine having been
feathered as a pr::r.rmhnn.m measure
when what appeared to be a fuel leak
was observed by the cutting nf No. 2
engine from fuel starvation. Fuel star-

from the other main tank had been
shut off after No. 1 engine was feath-
ored, and fAnally because the fuel sup-
ply from the two smaller port tanks
was turned off throughout the flight.

The captain of the aircraft must bea
some responsibility for the accident in
that contrary to the operating instruc-
tions for the handling of the aircraft’s
tuel system the supply of fuel from the
two smaller tanks on the port side was
turmed off throughout the fight al-
though some fuel was available in these
tanks. Owing to the nature of the
flight the amount of fuel in the two
smaller tanks was not large, and 1t can
only be assumed that the captain had
no reason to believe that both port en-
gines would not operate satistactonly
n-’EF the two main |mrf tanks individually.
The captain lost his life in the accident.

No evidence was found of any mal-
functioning or failure in the aircraft
tself.

Pilot Error Cited
In Viking Crash

London—"Error of judgment” by the
pilot has been blamed for the crash of
a Viking airliner at Blackbushe Airport
on Mav. 1. Thirtv-four persons died
m the crash.

The Eagle Aviation Aircraft was on
a military charter flight bound for
Tripoli when it crashed shortlv after
takeoff. The pilot had reported a fail-
ure of one engine and was returning to
land when the Viking struck “the
around about a mile from the Tunway.

ollowing testimony that the aircraft
could have maintained height and
landed safely on one engine, a coroners
jurv held that the accident was the
“result of an error of judgment on the
part of the pilot bringing the plane in
too low."”

Certificates of

Necessity

Washington—Office of Defense Mo-
bilization awarded The Aluminum
Company of America's Lafavette, Ind.,
plant a certificate of 11LLL5‘-.|h fur AC-
celerated tax amortization 1 the
amount of 59 million for alominum
cxtrusion facilities for military use with
75% of the amount certified allowed.

Thompson Products Inc., Franklin
Countv, Va.,
for missiles components for military use
in the amount of 6,480,000 with 70%
allowed. Other certificates awarded:

Bendix Aviantion Cerp., Eatontown, N. J.,

military alreraft parts, $3450,000 with 40%
allowed.

was awarded a certihcate

The United Tool & Die Co., West Hart-
ford, Conn., military Jet engine paris, $Hs,-
=64 with V0% allowed.

Crosley Divislon Aveo Manufacturing
larp., Nashville, Tenn., military aircrafl
facilities, §31,443 with 855 allowad,

KRearfott Co. Ine., Little Falls, XN. J., 8ci-
entific instruments for military u=ze, 37,039
Wwith 6% #allowead.

Bendix Avintion Corp., Sidney, N, Y., mil-
itary jet engine parts, £205,.267 with 656 %
B llowed,

Electro-Mechunicnl Hesearch [ne;,
snth, Fia.,, military alrerift
246,630 with 455% allowed,

John Oster Manufactoring Co., RBacines,
Wise., scientifle instruments for military
u=e, £264.543 with 659 allowed,

Combridge Thermioniec Corp., Cambridge,
Mass,, electronic componentz for military
use, £8.395 with 705h allowed.

Motoroln Inc., Riverside, Oalif,, research
and development, 31,126,148 with 5095 al-
Lo,

SAra-
equipment,

Beeceh Adreralt Corp., Wichitia, Herington
gnd Liberal, kansas, and Boulder, Colo.,
military aireraft, $403.0978 with 65t al-
Iovwedd,

Haymond Engineering Laboratories Lne,,
Middletown, Conn., missile components,
F15,000 with 45% allowed,

Weleo Ine., Wellington, Kansas, military
alreraft purts, £9.047 with 45 allowed.

Weston Hydraonlies Lid,, Xorth Haolly-
wood, Calif., military airceraft parts, £11.-
BTd with T0% allowed,

Fualirchild Engine & Alrplane Corp,., YWy-
andanch, L. 1, XN, Y. guldéed missiles, $42,-
248 with 65% nllowed.

American Non=Gran Bronze Co., Derwin,
Fa., military alreraft englne parts, §35,904
with 65% allowed.

Fairchild Engine & Alrcraft Corp., Ha-
gerstown, Md., military alrceraft englnes,
376,800 with 609 allowed.

Fairchild Engine & Aireraft Corp., Ha-
gerstown, Md.,, military aireraft and parts,
$83,802 with 65% allowed,

example:

For quick,
“COLD
TAKE-OFF"
of carhon
and grease.. .

' Hard carbon, baked-on grease and
other soils are quickly and easily

soak in cold Qakite Saturol.

A quick rinse with water, steam
or solvent emulsion and soils are
purged from aircraft engine parts.

Saturol has a low evaporation rate.

of safety.

OAKITE puts”’ wings" on modern

plane cleaning techniques

For almost half a century, Oakite products, research =R
and service have solved all manner of cleaning prob-
lems in industry. Now that unmatched experience is at
the service of the Aviation Industry to provide better,
faster, more economical maintenance cleaning. For

removed after only a 1 to 4 hour

This means long solution life. And
Saturol has an extremely high flash
point. This gives you a wide margin

Ask your local Oakite Technical

- use OAKITE SATUROLFB

specialized Oakite precleaning ma-
terials. Ask, too, for a demonstra-
tion of modern Oakite aircraft en-
rine cleaning process.
No obligation. Write
Oakite Products, Ine.,
52C Rector Street, New

York 6, N. Y.

JrlD IRDUETRLAL &y
(pREIAL FANy,

OAKITE

1135} DEAN & BENSON RESEARCH, INC.

16 RICHMOND STREET CLIFTON, NEW JERSEY
PHOME GRegory 1-1600

Genernl Electrie Co., Fitchburg, Mass.,
turbine generator sets for military use,
£1,4592.710 with 0% allowed.

Curtiss-Wright Corp., Quéehanna, Fa., re-
zsearch and development, $2,011,079¢ with
R0ch allowed. l

"
ATERIALY . gt |l|:l!l--!|-|-'-“"

=1hr:r11 of No. I engine was caused by
i the incorrect fitting of the nonreturn
valve in the allp:h from No., 1 port
tank, to the fact that the fur:l supph

Service Representative about

Eaport Divisian Coble Address: Qakile

Tachnical Service Representatives in Principal Cities of U, 5. ond Conada
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EMPLOYMENT OPPORTUNITIES

The Advertisements In this seetion Include all employment cpportunities—executive, management, technical, selling, ofee, skilled, manual, slo,

Pasitions Vacant
Positions Wanted
Part Time Work

NATIONAL-

Civil Service ﬂppur‘lunili&!
Selling Opportunities Wanted
Selling Opportunities Offered

Employment Agencies
Employment Services
Labor Bureaus

CDVER A G E DISPLAYED ———RATES——— UNDISPLAYED
The advertising rote s 25160 per Inch for all advertizsing appear | £2.10 per line. minimum 3 lines. To flgure advanca payment
ing on other than a contract basig. Contract rates gquoted count 5 average words as a lina.
Ofl re<jest. Box Numbers-—counts as 1 Hioe,

An advertising inch §¥ nieasuped 55% vertleally on & eolumin—
o Colninns=—<Hy jinelies 6 B gt

Subldet 1o Ageney Uommission, N

Position Wantod ads are s of above rage,

Discount of 109 If full pavment i made In advance for 4 con-
aitiritlve Insiert Lirs.

siilele*E B A @eney (i leslon,

Send MEW ADS or Inguiries to Clossified Advertising Division of AVIATION WEEK, P. O, Box 12, M. ¥. 356, M. Y,

MR. PROFESSIONAL

SAYS: In my company, achievement fol-
lows this simple formula: people of caliber,
plus professional respect for them as such,

This is what wins our contracts. This is
why our engineers advance,

Qurs is the aircraft gas turbine field. We
need additional men of caliber to continue
our record of achievement. Specifically:

W
Controls Component

Design Engineers

familiar with the ingenious gadgetry of
miniature control components, to design
relioble lightweight hardware to meet new

engine control requirements,

If you are interested,
write me in confidence,

MR. PROFESSIONAL

I"=5881, Avintion Weely
Clasa, Adv. Div., IO, Box 12, N. Y., 26, K. T,

ENGINEERS

is the future of the personal-type helicopler intriguing to you?

Would you like to become @ member of an engineering group that is working on
the developmenl of light. simple. low-cost helicopters in the one- and {wo-place

calegories and larger?

Needed immediately:

Airframe and Controls Designers, Stress Analysts, and Instrumentation Engi-
neers—helicopter experience desiroble but not essential.

Mechanical Designers—helicopter ftransmission or engine fransmission experi-
ence desirable.

.ﬁarud}rnumi:ish and Flighr Tast EﬂginEEr!—hE]icnplEr experience essential,

The opporiunities are excellent for capable men lo advance rapidly In this growing
organization.

Attractive country living conditions on Long Island’'s north shore.
Write or phone for inlerview or application.

GYRODYNE COMPANY OF AMERICA, INC.

ST. JAMES, LONG ISLAND, NEW YORK TELEPHONE: ST. JAMES 2-6366

PILOT-EXECUTIVE
SOUTH AMERICA

To Take CHArcE of large divex-
sified operation in West Coast |
Spouth American country for
English-speaking manage-
ment.

Substantial starting salary.
No U. S. tax. All living ex-
penses provided. Excellent liv-
ing facilities. Paid vacations
| and all company benefits.

This is a permanent position
with an unusual opportunity
for personal progress for a
capable pilot-manager with
mitiative.

Interesting tropical life: air
travel around S. A.

Requirements: managerial ex-
perience or proven ability; at
least commercial, multi-engine,
and instrument ratings; Span-
1sh and A & E desirable.

ALL REPLIES CONFIDENTIAL

sSend complete resume to:

P-5432, Aviation Week |
Class. Adv. Dir,, |
P. 0. Box 12, N. Y. 38, N. Y.

WANTED — SALES REPRESENTATIVE

Holicopter oporafor engaged in confract work with
petroleum industry reéguires aggressive sales repre-
sentative-business manager for responsible position
in Central America. Good salary plus living al-
lowanes and substantial commissions on new bosis-
ness. Helieopter bBackground and Enowledge of
Spanish highly desirable,

RW-5428, Aviatlon Week,

Claxs. Adv, Div., 0. Box 12, X. Y. 36, X. T,

What is your problem?

Competent men for your staff? . . . employment ¥
. or arg you looking for—or offering—a busi-
I ness opporiunity of speclal Interest to readers of
this publicationt You ecan get thelr sttention—
at small cost—through an advertisement in the
Employment Section of AVIATION WERE.

AVYIATION WEEK, June 24, 1957

Engineers do betler ak

BENDIX PRODUCTS DIVISION

You'll work with the

LATEST EQUIPMENT

and the most experienced
personnel in the industry

at any one of these
STIMULATING JOBS

SYSTEMS ANALYSIS « HYDRAULIC CONTROLS
SERVOMECHANISMS
ROCKET CIRCUITRY « HEAT TRANSFER
MAGNETIC AMPLIFIERS
COMPUTER APPLICATIONS
NUCLEAR ENGINE CONTROLS

TRANSISTORIZATION - TESTING - VIBRATIONS
STRUCTURES & STRESS

ELECTROMECHANICAL DESIGN « AIRCRAFT

If you are interested in a good starting
salary and a successful engineering career,
send a summary of yvour educatonal and
practical background to:
Administrative Engineering
Bendix Products Division
203 Bendix Drive, South Bend, Ind.

. I .....” ..-- ” .II.#L
F1Geneti”)

| PRODUCTS |

\ DIVISION /

The broader the base
the brighter the future

It just makes good sense—the range of job oppor-
tunities is far wider ond advancement opporfunities
greater with o compony operating on the sound

basis of diversified engineering ond monufocturing, |

AVIATIOMN WEEK, June 24, 1937

EMPLOYMENT OPPORTUNITIES

ENGINEERS
EE'S, ME'S

SCIENTISTS
PHYSICISTS

Check with us first...
...if you are looking for

STABILITY

...found only with a leader in military elec-
tronic equipment.

...a long established organization, with an
outstanding program of job benefits.

¥YOU CAN PLAN A LONG TERM FUTURE

...where you are supported by the full strength of
one of the country's leading firms

...where you become a part of 35 years’ unbroken
growth in military electronics

...where you have an exceptionally broad program
of life...accident...medical insurance, paid over-
time, paid sick leave, paid holidays, paid vacations,
pension...educational...stock bonus plans, gener-
ous discounts on all company products

TELL US ABOUT

your training, experience, job objectives. Expense
paid plant interviews including prepaid air trans-
portation (if requested) for gualified engineers,

GENERAL REQUIREMENTS

U.S. Citizenship « EE, ME, Physics, Math degree »
One to five years’ experience = A desire for techni-
cally demanding and stimulating work.

Location:—Vacationland of upper New York State,

Write in complete confidence to:

P-53536, Aviation Week
Class. Adv. Div., P. O. Box 12, N. Y. 36, N. Y.
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EMPLOYMENT OPPORTUNITIES

AC OFFERS YOU SECURITY %

G M’s long-standing policy of decen-

EMPLOYMENT OPPORTUNITIES

ENGINEERS

ENGINEERS

EXPAND YOUR
FUTURE AT RYAN

Join a tast-growing com-
| pany pioneering in re-
search oircroft—jet-propul-
sion—electronics. Work on

X ANE
S (4 /|

=

Jet VTO

Auvtomatic Navigohon
Missile guidance
Roacket combustion
High Temperoture

metallurgy
Advanced
aerodynamics

tralization creates unlimited opportunities for

]

qualified Electrical, Mechanical Engineers and

Jain a 34-year old com-
pany—not teo big—nof
too small—where you will
get broad experience, od-
vance rapidly. Live in

Engineering Technicians.
Honeywell's Variable Inlet Diffuser
Controls Keep the "Hustler” Hustling

e ———  —— e ——— — = —— .

clear-sky 3on Diego, only
minutes fram work,
beaches, mountains, porks,

Write in confidenca lo ‘3
James Kerns,

<@ RYAN

AERONAUTICAL COMPANY
2720 Harbar Drive
San Diego 12, California

WORK ON ADVANCED ‘uﬁ;
PROJECTS LIKE THIS lﬂﬁ"

ENGINEERS

SCIENTISTS iEFEEEHEEEEE

As mach numbers advance. even fractional errors in inlet-air diffuser

positioning reduce thrust tremendously.
Yet a fixed diffuser designed for optimum pressure at a given high
mach number mav be =0 inefficient at a lower mach number as to render

it impossible for aireraft to reach design speed. ENGINEERS

In the U.5.A.F. s first supersonic bomber, Convair’s B-38 Hustler, this . - i A o
problem was solved by Honeywell's variable inlet-air diffuser systems— I_['w] EHTR[IP"" PI]SitilllT Fm' A l) I--l \-'-'r() l F I) 1 ()
the most aceurate men l|u‘ ara .llltnlltitll:d"_'. Llrulln]h:'ll to the ; £ ; =
proper parameters to achieve maximum pressure recovery and mass air YA I l
How matched to engine requirements. COMBUSTION -I"L ] J'.'I_X I\LQ
The Challenges to Come! MERESHIEIE

g ; SUPERVISOR

Variable inlet diffuser syslems are jll.‘-:t one of 114 research and tlt\'t*]np-
ment projects in which Honeywell Aero is engaged. These projects are @
in the basic areas of:

To direct advanced analvtieal
INERTIAL GUIDANCE ¢ FLIGHT CONTROL SYSTEMS s« LIQUID and experimental programs 4
MEASUREMENT SYSTEMS & VERTICAL, RATE AND INTEGRATING - in 1ﬂllt+i';ﬂﬂ'llfiitiﬂll ﬂ_muhutﬁti:?l;: VIONICS — MISSILE GUIDANCE
- : ~ g : : e , s TR AT ang ermaodynamics at Je = 2 "
CYROS e DIGITAL AND ANALOG COMPUTERS e JET ENGINE engine department of leading —JET ENGINE FUEL CONTROLS — COMPUTERS

CONTROLS » AIR DATA COMPUTERS « BOMBING COMPUTERS company. Location: Midwest.
TRANSISTOR AMPLIFIERS o INSTRUMENTATION
Each of these projects offers exceptional career opportunities for capable
engineers and scientists,
And Honeywell’s rapid growth assures you of early advancement.
Engineering personnel at Honeywell Aero has tripled in the last 5 vears,
is still growing faster than the avionics industry average. Supervisory

, : _ s = COMMUNICATION EQUIPMENT — CIVIL DEFENSE
Duties involve investigation .

of new augmentation combus- AVIATION—AUTOMOTIVE ELECTRONIC PRODUCTS
tion concepts entailing radi-
cal departures from current
techniques and analytical and
experimental evaluation of
these concepts aimed at re-

AC'S new, modern 225,000

square feet, glass-masonry, alu- all offer you personally,opportunities that demand

minum plont (being built in sub-

positions open :||:|ii_:1-;l}', are hlled from within, The first-rate SJlL'.i.I':'r' you
start with at Honeywell is just the start.

For more information concerning these
nppnrllml tlf"‘.l. F-l"'ﬂ-l.'l VOur Il':ll!'l] Ir"r Oor I'L-‘-'l] I'I'I.L"
to: Bruce D. Wood, Technical Director,

Dept. TAIL, Hnnemﬂ!l Aero, 1433 Stin-

son Bouley ard Minneapolis 13 Minn,

Honeywell

Aeronautical Division

Write today!

Class, Adv. Di

finement and application to
specific engine requirements.

B.3.,, M.E., AE., or ChE de-
gree with 4 years in com-
bustion research or develop-
ment required, plus working
knowledge of test facilities
and supervisory experience.

send defails of your
experience in confidence to:

P-5052 Aviation Week

AVIATION WEEK, June 24, 1957

v., P. 0. Box 12, N. Y. 36, N. Y.

urban Milwaukee) is another step
in GM’s Electronics Division’s

Permanent, Progressive Program.

For a confidential opinion as te how YOU
can fit BEST in our Challenging Program

write to us foday.

AVIATION WEEK, June 24, 1957

o, investigation. To arrange personal, confidential

Milwaukes 2, Wisconsin

interview in your territory, write tﬂr.la}* to

Mzr. Cecil E. Sundeen,

Supervisor of Technical Employment

AC THE ELECTRONICS DIVISION
General Muturs Corporation

Flint 2, Michigan
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EMPLOYMENT OPPORTUNITIES

AERODYNAMICIST
I Needs 3-5 years experience in drag estimation, stability and control, and
performance calculations for transport aircrait, EXCELLENT OFPFOR-

THERMODYNAMICIST

ENGINEERING SCHEDULER

NEEDED IMMEDIATELY

TUNITY FOR ADVANCEMENT.
transporis with superior ageredynamic design.

I Needs 3-5 years experience in induction system design, aircrait air con-
ditioning and pressurization, and internal aerodynamics. Ready to take
responsibility for first piston-engine transport with guxiliary gas turbine
air conditioning and pressurization system.

Need someone interested in building

Assist the adminisirative or Project Engineer to set up & maintain Engi-
neering Master Schedules. Originate scheduling methods, systems for
use by engineering group. Prepare engineering manpower requirement

estimates through project scheduling. Set up & preside over conierences
to coordinate scheduling & manpower requirement problems. 2 to 3 years

I Wichita, Kansas.

—=

—
| METALLURGIST

Supervisory position in
aircraft plant. Graduate
capable of solving produc-
tion problems, writing
technical reports and con- |
ducting metallurgical in-

vestigations. Preferably
with some experience with
heat and corrosion resist-

ant alloys. Salary com-
mensurate with experi-
ence. For interview wrile

Mr. ]. D. Batten

SOLAR AIRCRAFT
LUMPANY

DES MOINES, IOWA

When Answering
BOX NUMBERS . ..

to expadite the handling of your correspond-
ance and avoid confusion, pleocss do not
address a single reply to more than one
individual bex number. Be sure to oddress

separate replies for esach odvertisament.

142

aircraft scheduling experience necessary.

CESSNA

Send resume to Technical Placement Supervisor,
Dept. AW, Cessna Aircraft Company, 5800 East Pawnee Road,

I PERSONNEL MANAGERS

LOOKING FOR
ENGINEERS . . .
TECHNICIANS ?

Write
for free

copy of

““RESERVOIR
of ENGINEERS and
TECHNICAL MEN"

Thu engineers and technicians you want fo
reach ore gothered in convenient, compaoct
groups—as this 16 page booklet paints out,

It keays the job titles these men hold to the
McGraw-Hill publications they read for on-
the-job infermation. |t explains how you con
make contact . . . channel, concentrate your
employment advertising fo just the men with
the job gualifications you want . . . without
wasling advertising money for higher-priced
space in publications with general circulation,
in which you pay for perhaps ¥9% unqualified
readers for every | whe may mee! your job
requiremaents.

Write for your free copy fo
Classified A-:I\ru-rti'ling Division

MeGraw=Hill Publishing Co., Inc.
330 W. 42nd 51, N. Y. 36, N. Y.

MECHANICAL ENGINEERS

prime regquisites
for a career

in nuclear

flight propulsion

¢ Good Fundamental
Training

e A Flexible Point of View

Developing an atom-powered en-
gine requires the combined
efforts of professional men from
many technical areas.

If vou have from 1 to 5 years’
experience we will provide the
specialized knowledge necessary
to apply vour skills to the nu-
clear propulsion project here—
already in the product stage.

We start you right in with
assignments in project areas like
these:

THERMODYNAMICS & CYCLE
AMNALYSIS

TURBO-JET APPLICATIONS
FLUID FLOW
REACTOR DESIGN & STRUCTURE
HEAT TRANSFER
REMOTE HANDLING
POWER PLANT COMPONENTS
SHIELD DESIGN
STRESS & WEIGHT ANALYSIS
AIRFRAME & STRUCTURES

In-plant seminars and expert
supervision will thoroughly
ground you ain the basics of nu-
cleonics technology. You'll have
access o such complex faecilities
as un engine test cell and digi-
tal and analog gomputers. And
you can take mraduate courses
on a Full Tuition Refund Plan.

COMPREIENSIVE BENEFITS
FREQUENT MERIT REVIEWS
RELOCATION EXPEXNSES PAID

Openings in the West
& Midwest

Write in eonfidenee, atating aalary
regulrements, 16

P-5352 Aviation Week

Class. Adv. Dir., P.O. Box 12,
N.Y. 36, N.Y.
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ELECTRONIC
ENGINEERS

systems here,

e =
LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT

ELECTRIC

FRENCH ROAD. UTICA, NEW YORK

GENERAL

REPEIES ¢ ar Xo_ ) Adderss fa affiee negrest gol

¢l This pulilieatioy Clas<ifivd Ve, W
NEW YaRkk: I* 6., foer P2 0300
CHICAG: a0 N, Miehiwin Ave. (11D
sy FRANO IR GR Mfawd SF, F§
LOS ANGELES: 1125 W, 6th 8. 717}

SELLING OPPORTUNITY OFFERED

Sales Representative. Leading Aircraft Ac-
cessory and Instrument firm dealing in Excess
Government and Alrline stocks requires sery -
ieeg of gqualified sales representative, Muost
he well known in Government, Airlines, Air-
frame and Engine Manufacturing cireles hoth
in this country and Latin Ameriea. Com-
migsion hasis. Earnings potential from 525.-
00k o =50,000 per vear, Pleass send
resume to President, P. (). Box 7856, Kemilnll
Branch, Miami 56, Flarida.

POSITIONS WANTED

Support your Engineers with Quailfied Con-
tracts Counsel, 8 yvra, indry & Govt., Lawyver,
Negotiator, sales., PW-5248, Aviation Week,

Corporation pilot desiring change would like
pogition flying light or heavy twin, will con-
gider co=pilot. 3,000 accident free hra. Com-
mercinl, SMEL-MES, instrument. instructor
ratings. Age 34, married., do not drink. Will
relocate., resumeé upon request. PW-.53254,
Avigtion Week.

Executive Pilot or Test Pilot, total of 4400
hrs., including 675 hrs. jet. Have ATE on

DC-3. Former Production Teat Pilot on jets.
Age 34, family, will relocate. Sales amnd Puh-
liec Helations conscious. PW-57176, Aviation
Week.

As “Tech. Rep." or work with engineers on
fight test project. Experienced flight line
inspector, piaton & jet engine mechanied
A&E, restrieted radio lic., ape 48, will travel.
PW.-.5380, Aviation Week,

Canadian Helicopter pilot age 28, married.
desirea position with Muture, 2400 hours tatal,
800 hours helicopter. Includes 551, 555, S48,
and H-21. Fully operationnl on all types.
PW-5392, Aviation Week,
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WANTED

Light Military Department iz a recognized name in
airborne radar jammers, but engineers may not be
aware of the extensive pioneering work in such other
areas as electronie detection, fire control systems,
guidance controls for bombers and air-to-air missiles.

Engineers who can see both the parts
and the whole will find endless oppor-
tunities to contribute creatively to ECM

NAME,

EMPLOYMENT OPPORTUNITIES

sl :

SYSTEMS THINKERS

Electronic Countermeasures development is taking high priority at
the Light Military Electronic Equipment Dept. of General Electric
— where both active and passive equipments are being designed.

TO LEARN MORE ABOUT
THIS JOB, FILL IN THE
COUPON BELOW

AND MAIL
TO US.

Mr. John Sternberg, Light Military Electronic Equipment Depl.
General Electric Coampany, Franch Read, Utico, N. Y.

Please send me further details on opportunitics al
Light Military Department

I
I
I
e

DEGREE.

ADDRESE

. e . S S S S e e e e em—

[

POSITIONS WANTED

Metallurgist Chemist Attorney seeks executive
uesignment, Backyground of steel mill indus-
trial research. Govermment Repmistered Engi-
neer, Admitted to Bar. Hesume available,
PW-52498, Aviation Week.

Executive Pilot, qualified, current A.T.R.
Flight Instructor, A.S.M.E.L., 10,000 hours
plus, 700 hours actunl instruments, College,
good personality, emploved airline. I"W- 5142,
Aviation Week.

When

Ansnering

BOX NUMBERS...

to expedite the handling of
your correspondence and
avoid confusion, please do not
address a single reply to more
than one individual box num-
ber. Be sure to address sepa-
rate replies for each adver-

tisement.

—

FOR RATES

ON INFORMATION

About Classified
Advertising,

Contact

The McGraw-Hill
Office Nearest You.

ATLANTA, 13

1301 Rhodes-Haverty
Bldg.

JAckson 3-6951

M. MILLER

BOSTOMN, 14
350 Park Square
HUbbard 2-7180

CHICAGD, 11
520 Mo. Michigan
Ave,

MO hawk 4-5800
W. HIGGENS
l. BREMMANM

CINMCINMNATI, 37

1825 Yorktown Rood

Swiftan Yillage,
Apt. 2

G. MILLER

CLEVELAMD, 15
1510 Hanna Bldg.
SUperior 1-7000

W. SULLIVAN

DALLAS, 2

Adolphus Tower
Bldg.,

Main & Akard Sts.

Rilverside <5117

C. JOMNES

DETROIT, 2&
B56 Penobscot Bldg.
WOodward 2-1793

W. STONE

LOS AMGELES, 17
1125 W. & 5t
MAdisan 4-935]

H. KEELER
D. McMILLAMN

MNEW YORK, 34
330 West 42 51.
LOngocre 4-3000

S. HENRY
D. COSTER
7. LAWLESS |

FPHILADELPHIA, 3
17th & Sansom 51,

Rittenhouse &-04670
H. BOZARTH

5T. LOUIS, 8
35615 Olive 5t
JEffersan 5-4847

W. HIGGENS

SAN FRANCISCO, 4
68 Post 51,
DOuglos 2-4400

R. ALCORM
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EMPLOYMENT OPPORTUNITIES

DESIGN AT GENERAL ELECTRIC : EARCHLIGHT ECTION sovemsine
CREATE OPENINGS WITH
BUSINESS OPPORT -
R M Ec H A N I CA l. PROF AL APPEAL FOR ORTUNITIES EQUIPMENT - USED or RESALE
EES - . y DISPLAYED RATES UNDISPLAYED
e st St G s Beth Comiont iles S o Saorrioitg e ] _WEIR e Nk, a3 ke o) Moum eetvande st somi 8
AN ADVERTISING INCH Is measured g inch vertically on one column, 3 | BOX NUMBERS count as one line additional In undisplayed ods.
Closing date is 11 daoys hlfurl: issue date, subject fo spoce [imitations. P‘I:EE.EHL‘?":;JHE%“F ::I!F'ilpl?i::lgmndr:. made in odvance for four con-
Send new ads to Clossified Advertising Div., Aviation Week, P. O. Bex 12, New York 346, N. Y.

wreer Ees || DG -3 & G-47

1820-56 NT.5.0. sy, T

New unused cylinders. Faclory

Work with the top men, in the most Versatile |
Laboratories and with the hnest rest, research

and development facilities. New plant being
-/. added in suburban Milwaukee as part of
Major, Permanent, Expansion Program.

INERTlﬂ.L f" AC provides financial assistance toward your

Master's Degree, Graduate Program also avail-
GUIDANCE able evenings University of Wisconsin,

SYSTEM V" Milwaukee,
GM's aggressive position in the field of man-
PROGRAM ufacture and GM’'s policy of deceatralization
{ creates individual opportunicty and recognition

for each Engineer hired.

® Vibration and Stress Analysis

s Milwaukee offers ideal family living in a pro-
gressive neighborly community in Souchern

@ Electronics Package Design Wisconsin,

L

Electronics Package Cooling { For personal conhdential interview in your

locale send Full Facts about self o

Mechanical Design modified pressed in seats with

coarse - {ine finning incorpor-

ated. Quotations upon request, AIRCRAFT LOW TOTAL HOURS AND LOW TIME

S Mr. Cecil E. Sundeen,
%;;?;f Supervisor of Salaried Personnel | T SINCE ’W‘ OVERHAUL
wwﬁmwmnzﬁg; sESRe| S s asspa o ki SR LEEWARD AERONAUTICAL SALES, INC.
Recent EE, ME i@{: « THE ELECTRONICS DIVISION P.O. Box 233, Miami 48, Flo.
Geacuate Inquiries: 13 GENERAL MOTORS CORP. ’—_ - —— S N
| i Slhaices: & Win FOR IMMEDIATE SERVICE

o e s gt e o FORD “‘TRI-MOTOR”’ AIRPLANE
fabric all surfacesd. Completely agqoipped. For.

mer owner piajor oll company. Telerboro,
ot B g L o Wasp 1340 Engines New CAA License
FOR RATES OR INFORMATION | i e SR e e New Exterior Paint New Interior
@® PIPER APACHES |!EL—'5|5 Super Customj 180 . # ;
About Classified Advertising hrs TT: aus tanks: 5 seats. 34 wih many ‘ Immediate Delivery Will Trade
sk compaks; onnd & ADF, Exe buy, Teter-
Bars $47,600.00

Gontact THE McGRAW-HILL OFFICE NEAREST YOU

' . ﬂ"t}ﬂ' 30th
| = Qlnte e JACK ADAMS AIRCRAFT SALES, INC.
ATLANTA, 3 DETROIT, 26 T i i Phone: EXpress 1-4436 P. O. Box 5464
01 Whadeviiaveny Bidg—~iWdlout BTH e enehacol Ridn—WOSLWRIg wetiae | PHILA. PA. DELORADE 21500 0 MEMPHIS, TENNESSEE
M. MILLER W. STOME WILMINGTON, DEL. EAST B-8011 ;
BUSTON, 16 LOS ANGELES, 17 , ,
bl sq”:"'j_:[::;; B 1123 W. & St.—MAdisen 6-933) For Inmediate Sale Deal directly with owner
i H. KEELER ' . -
D. MeMILLAN | ROYAL GULL AMPHIBIAN For Sale—Immediate BEIWEI‘]‘
ety Y ' " - 26 passenger ex-Eastern Wright G202A
520 No. Michigan Ave—MOhawk 4-5800 | o o0 o This Aircraft has been " s
W. HIGGENS i ‘ | | operated exclusively for Dc-s

1. BRENMNAM 330 West 42 54, —LOngocre 4-3000 -

S, HENRY, D. COSTER, R. LAWLESS

one company — 270 Hrs. :
Full airline equipment

$100,000.00

total time since manu-

factured 1956.

CINCINMATI, 37

1825 Yarkiown Rd. Cliften Village, Apt. 2—  PHILADELPHIA, 3
REdwood 1-3238 17th & Sonsom 5t —Rittenhouse &-0470 TIMMIHS thATlDN TRADE-AYER CO.
. MILLER H. BOZARTH LIMITED Linden Airport, Linden, N. J.
Hunter 6-76%90
Ire i .
CLEVELAND, 15 ST. LOUIS. 8 Monlireal Airport, Montreal
1510 Hanna Bldg,—Superior 1-7000 2415 Olive S5t.—JEfferson 5-4847 Direct your resume to: EE——
Wiy W. HIGGENS Professlonst e ot o B - OXYGEN EQUIPMENT
DALLAS. 2 ‘.’ﬂﬂ rﬁﬂgiue Deps, NGTIEE B_'I ?’F SALES & SERVICE
¢ wilding 501 — Room A-48 Desire 1o contact individuals and eom- REGULATORS — MASKS — VALVES
Adﬂ‘pl'll.ll Tﬂ'ﬂ'ﬂl‘ Eldg-, Maln & Ahprlir Eli..— SAM FHAHE!SED, 4 P[}_"}fﬂ'r i-lfﬂ” Pﬂ'ﬂij“ Hﬂwh]rﬂqﬂq:id in Pul-':].hﬂl}ﬂq 'ﬂ_h': FER SALEI- [EASEF PFORTABLES & ETLIHUE!E
PRospect 5044 &8 Post 5t.—DOuglos 2-4600 f;?; ji:i:l?:'l:[;t.l. ang decessories for mili- Laase-purchass, Air-frame 934 hrs, Low engine FIXED INSTALLATIONS
G. JOMES R. ALCORN GENERAL ELECTRIC URIRTHORIGeS, TRESARE" & LATpL. GOV'T. APPROVED REPAIR STATION
| . __BERNARD J. O'KEEFE NAT'L AERO LEASING Phone: ORegon B-1161
Cincinnati 15, Ohio $32A Pacific Strest New Milford, N. J. P. O. Box 1M e ) 1 EP RERO  &sccunoo. cauirornin J
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SEARCHLIGHT SECTION

COMPLETE SERVICES for BUSINESS AIRCRAFT

® Used aircraft sales

® Complete maintenonce
Cubs to DC-3's

® Beechecraft
sales & servico

@ Rental & Leasing
@ Complete line #® Parts, including
radio & electronics DC-3, Lodestar, ele,

FROM MAINE TO VIRGINIA ,.. A SHORT HOP TO ATLANTIC I

Logan Airport MNew Castle County Teterboro Philadelphia Preston Glenn
Boston, Mass. Airport, Del. Airport, N. J. Int'nl. Airport Airport, Va.
East Boston 7-4430 East §-4411 Atlas 8-1740 Belgrode 2-7500  Lynchburg 3-3134 I

For Immediate Sale
LOCKHEED LODESTAR

Presently in executive use —

1820-56 Engines; 240 Hrs.
5.0.H. 4000 Hrs. Total Time.

TIMMINS AVIATION

LIMITED

Maontreal Airport, Montreal

Immediate Delivery

We stock, overhoul, and install

WORLD'S FOREMOST

LODESTAR
SERVICE CENTER

PRATT & WHITNEY WRIGHT

| RI830 R1820

-75, =92, —M =202, =56, =71

R985 R1340 R2000

ond eur most popular DC3 engine

ENGINE WORKS Instrumentation

INC, Modification
Lombert Field Ine. 5t. Louls, Mae. ' Overhaul

Radar
Interiors
Engine Change
Exteriors
Radio

Inspection

:

Uit Nl b B S Do BEE RIS BRl Aet o8 TH T

LOCKHEED
LODESTAR

EXCELLENT RADIO
WRIGHT ENGINES

200 Hours Since Conversion
and 8000 Hour Owverhaul

FUEL TANKS RESEALED
DUAL FUEL SYSTEM

Priced for guick sale
Brochure On Regquest

AIRCRAFT SERVICE INC.

CLEVELAND HOPEINS AIRPORT
} Cleveland Ohis

PacAero Engineering Corp.

{(Formerly Laar Aircraft Enginearing Division)

For Immediate Sale
GRUMMAN SUPER WIDGEON

(Link Conversion)

s aata Bab Sol TET EET BTN TR ErE TR T o S Sy g g o

Presently in service of Cana-
dian Corporation.

Details and photographs on
request.

|_I:'..'mnl Directly

with Owner

Consolidated
PEBY-5A

TIMMINS AVIATION

LIMITED
— Montreal Airpert, Montreaol

Lambert Field
o at. Lovis, Mo.
InC. pErshing 1-1710

has in steck

A.R.C., Bendix Collins
Sperry Wilcox
Executive Aircroft Radio

Sevéral Immadi-
ately avallable
from Inventory.
Will modify to
sult your re-
juirements.

Low englne and alrframe hours. Excellent
alreraft for passenger, cargo and agricul-
tural uses,

A. J. Ming Hunter &-74%0
( TRADE-AYER COMPANY
Linden Alrport, Linden, N, J,

attention C-46 owner —
don’t be caught short!

DEADLINE SET AGAINST

C-46 PASSENGER SERVICE

UNLESS MODIFIED

PLAN YOUR T-CATEGORY
CONVERSION NOW

early dates available —
fast service — get our estimates —

lowest prices—with or without your

own kit— Super C-46 —CW 20T

world's second largest, most experienced

C-46 T conversions installation center

WRITE! WIRE! PHONE!
Mr. Al Goldberg, Vice President

LONG BEACH AEROMOTIVE

Long Beach Municipal Airport
Long Beach, California
call GArfield 4-8588

AN HARDWARE & FITTINGS

Stainless, Aluminum, Brass, Stesl.
mediats dellvery from world's largest shelf stook.
Hu direct from manufacturesr,

oker service.
nnmplam line of AN Fittings.

COLLINS ENGINEERING CORPORATION
9050 Washington Blvd.

Yale, Tulsa,
ll:"muiﬂ e,
| Detroit,

FOR SALE

All slzes—im-

Lower prices—
Sand for fres wall charts showing

Culvar City, California

N=1060P, Lear ADF-ADF 12,

Never damnged,

Okla.,

Cameron (il Company,

Tulsga, Okla,, LUther 4-3387,

“SEARCHLIGHT”
IS
Opportunity Advertising

—to help you get what you want.
—t0 help you sell what you no
longer need.

Take Advantage Of It

For Every Business Weant

“TEaiNnE SearcHLICcET Fiest”

555; Apache, TTAE 866 hours, Serial Number
23=-65,
Umnigator and Simplexer, full panel, rotating
beacon, air conditioner,
| relicense at date of sale,
| bulletins complied with. Cecil Ross,
WEbster 9-0693 or Dan
"23 South

Narco

fresh 100 hour and
All
1338 S,
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ENGINEERS, SCIENTISTS:

What did they say the
last time you had an

IDEA?

At Decision, we talk to hundreds of
engineers, and many report how
frustrating it is when they make o
good constructive suggestion and
are gently reminded thot "ideas”
are the responsibility of others.

(Strangely enough, these some
companies often talk about
“creative engineering” in their

recruiting ads) Fortunately this
attitude is not typical of most
progressive companies today.

We know many componies wheo
encourage and appreciate creative
thinking . . . who know that youth,
inspiration aond progress all geo
tagether.

Whether you're thinking seriously
about changing jobs or not, Decision
can improve your job perspective
confidentiolly and at no cost to you.
We will send reproductions of your
resume (without your name) to the
hundreds of top ronking firms—
our clients—who pay us to find
good men. And, we will enter your
name and resume in our unique
Decision /Register, which we search
daily to find engineers for specific
job openings.

DECISION/ING

Publishers of the authoritative
Engineers’ Job Directory

FIND OUT ABOUT COMPANIES WHO
NEED YOUR IDEAS.

MAIL THIS COUPON NOWI

L

CONFIDENTIAL
Oliver P. Bardes, President

DECISION/INC
Management Consullants

1662 First National Bank Bldg.
Cincinnati 2, Ohio

Dear Mr. Bardes:

| do have good ideas, and | want
to find out who needs them |

MNAME 3

TITLE
or job interest)

STREET
CITY
STATE

CONFIDENTIAL

____-'_—-:J

147



LETITERKS

Air-India Training

May we please refer you to the issue of
Aviarion Week of Feb. 23, p. 1647 Under
the heading India, you have stated that Air
Imlﬂ International pilots and commanders
“are still trained by Lockheed and KLM.”

We would hke to pomt out that your
above statement is incorrect, in that our
pilots and commanders are and have been
trained by our own Traming Organization
manmed entirely by Indian personnel. It

was a fact that when Air-India International
commenced operations in 1948, we had
cemployed Check Pilots from Lockheed to
train our commanders, but the system was
discontinued in 1949 as soon as we were sat-
isficd that we had sufficient trained personnel
to run our airline. Similarly, with regard to
KLAL in the past we used to send some of
our pilots for 1st Officer’s training, as with
our expanding operations we were unable to
give all traiming within the short time avail-
able in our own establishment. Ewven this
has ceased some vears now and, as stated
above, we have at present a Traming Or-
ganization under a Dhivisional Operations
Manager assisted by a Fhght Superintendent

and Check Pilots—all lmh'm Nationals.
A. C. Gapzan
Technmical Director
Air-India International
Bombay Airport
Santa Cruz (East)
Bombay 29

Pilot’s Viewpoint

Many airline pilots, including mysclf,
were deeply troubled after reading vour ar-
ticle on the case of TWA Capt Specht
published some time ago (AW March 18,
p. 3U). RKeading the partial transcript you
published gives the impression that Lapt
Specht acted like a spoiled child mn argu-
ing with the controller, and not only vi-
lated the Civil Air Regulations by L]muumu
altitude without a L]r,ar::uu;u but pul: hl'lTJEL”
and Capital Aurlines’ passengers in consid-
crable danger. It also appears from the pub-
lished transenpt that Capt.. Specht DID
NOT declare an emergency PRIOR to
changmmg altitude, and also leaves consider-
able doubt as to whether an emergency
actually existed,

As yvou are f:u]lt aware, the arlhine pﬂnt:-.
of this country, as a group, are among the
most ‘-L]ftll'-.l'.‘lp]ll'l:ﬂ'l.'] men to be found any-
where. It does not seem reasonable to be-
lieve that an experienced TWA Captain of
15 vears service would so lose control of
himiself.

The CAA Administrator has suspended
Capt. Specht’s license and untl the case is
settled Capt, Specht 15 without income.
If it 15 proved that Capt. Specht did act
arbitrarily, and DID ‘HUT ::!L'Llnrﬂ a justi-
ficd emergency before changing  altitude,
the CAA ‘-ilm-u]d ‘throw the book™ at him.
The members of ALPA would Be most un-
happy if our money were spent defending
a man guilty of the aforementioned viola-
tions.
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Aviation Week welcomes the opinion
of its readers on the issues raised in the
magasine’s editorial columns, Address
letters to the Editor. Aviation Week.
330 W. 42 St., New York 36, N. Y. Try

to keep letters under 500 words and give
a genuwine identification. We will not
print anonvmous letters, but names of
writers will be withheld on request.

It goes without saving that with
authority goes responsibility, and the use
of emergency authority must be with good
reason—nbut there can be no restriction on
the pllut*-. use of that power

It is my understanding that Capt. Specht
DID declare an emergency BEFORE chang-
ing altitude, and that an icing condition
was the reason, If Capt. Specht is cleared
of the charges aganst hum and remnstated,
the only way he can recover his lost income
is to sue the government—an almost hope-
less task,

As | sce it, a very fundamental pont of
law 15 here at stake. Under our legal svstem
a man is presumed innocent until pmu_:]
guilty, and vet in this case the man s sud.
denly r-rﬂ-un[h.c] his famulv cut off from
their income until the “Mill of the Gods™
grinds fine enpugh to determine his inno-
cence or guilt.

Because vou have sources of information
denied the average pilot, and becanse yours
is a respected voice in aviation, vou will be
dmllg all of us a service by going into this
case in detail and publishing a complete
report on 1k,

Leo Krirorr
Captain

United Air Lincs
San Francisco. Calif.

More on Specht

I wish to back up Mr. Marvel M. Tavlor's
mvitation te Mr. Sayen (AW May 27,
p. 118) to state the emergency, or at least
state something more than his vague letter
to vou which vou printed (May 6, p. 154).

At any rate, how about gn[urr us the
lowdown on that incident somewhere in
AviaTion WEeeR and clear up the question
mark,

Kanre W, Poorsavcn
Somerset, Pa.

(AviaTtion Weexk will report the Specht
case in detail as it is handled by the cog-
nizant agencies.—Ed.)

Burning Issue

On p. 60 of the April 22 issue of Avia-
1108 WEEE (“Radiation Increases Efficiency
of Fuel”), is the interesting statement.
“Intensely radioactive gold can increase
the burning efficiency of fuel by 509
Other fuels would l:::h:au_ the same way as
propane. . . " This is particularly inter-
esting in view of the fact that burning eff-
ciencies of better than 909 can be achieved
without radioactivity, even under such diff-
cult conditions as exist inside a jet engine,

Possible applications stir the imagination,

No need now to pursue work on atomic air-
planes,

The plane of the future need have
only enough fuel tanks to hold the tuel pro-
duced by the engines till a safe altitude is
reached to ]}Lglu dumping it. Similarly. if
middle east canal and pipeline tronble per-
sists, Furopean countries could build very
large jet engine plants to make jet fuel
This could be converted to other types of
fuel in existing refineries with minor modi
fications.

Seriously now, wouldn't vou hike to tell
us what vou meant instead of “burning
efhciency?”

Dr. J. R. STREETMAN
Dr. John Romanko
R. L. Johnston

Ft. Worth, Tex.

(Aviation Weex referred this letter to
Prof, Stuart W, Churchill of the University
of Michigan, whose reply follows.—Ed.)

For the Record

This 15 i reply to vour letter concern-
ing the inquiry on the news item you printed
on our work on the Effect of Radiation on
Combustion (AW April 22, p. 60). Un-
tortunately vour article was incorrect and
Messrs, Streetman, Romanke and  John-
son were somewhat justified in their sarcas-
tic letter. 1 appreciate that the error was
unintentional, but would be very appreci-
tive if yon would print a correction in an
carly 1ssue.

The following are the facts.

We did observe an increase of 50% in
the rate of propagation of flames frradiated
with a 10,000-curie gold source, not an in-
crease in burning etheiency. Our work in-
cdhcates nothmmg whatsoever about the ¢
ciency of ntilization of the fuel, 1 am en-
closing a copy of a summary which I pre-
pared for the American Chemical Socieh
News Scrvice and also a copy of a release
issued by the University of Michigan News
Service, The latter release was issued in
my absence and 1 did not have a chance
to cheek it Although the remarks con-
cerning the performance of aircraft en
gines are an extrapolation on my actual re-
marks, the news release is essentially cor-
rect.

You will note that both releases refer
to a 50%, increase in burning speed. The
University of Michigan News Service releasc
::xtnpuiat:.d my remarks to say that “exist-
ing engines could be made more efficient.”
.-"ult]mugh I would not have made this re-
mark, it 15 conceivably  possible in  the
sense of maximum fuel burned per unit
mass ot engine.

Thank you for ::alhng attention to our
work in Aviation Week. And thank you
m advance for correcting the misimpres-
sion that this item mav have caused.

Stuart W, CHuRCHILL
Assaciate Professor
University of Michigan
Department of Chemical and
Metallurgical Engincering
Ann Arbor, Mich.
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“As a purchasing man...
I know that the best
measure of a supplier is
dependability. These
impact extrusions are a
good example of
Harvey's dependable
performance.’”’

“Harvey is our prime
source for light and
heauvy press extrusions
and forgings. From
management’'s viewpoint,
we can always rely on
Harvey’'s traditional
high quality and service.”

“Material from Harvey gives
us all the inherent advantages
made possible by the latest
production equipment,

complete laboratory and test
factlities, and exacting quality
control, That's why design
engineers like myself count
heavily on Harvey's
technical assistance.”

for all of
our aluminum

rE!g

needs

N | MAKING THE MOST OF ALUMINUM .

- FOR EVERYONE

- I HARVEY ALUMINUM SALES INC., TORRANCE, CALIF.

Harvey 18 a leading independent producer of guality aluminum produets 1n all alloys and sizes:

Rod and bar, pipe, tube, hollow sections, press forgings, forging stock, impact extrusions,
structurals, special shapes, extrusions, screw machine products and other aluminum products.

Harvey is also producing similar items in titanium and steel.



pilots’ “flying classroom”

Nine out of ten jet pilots earn their wings with Allison J33 engines.

The J33 powered America’s first production jet fighter—the F-80.

—LOCKHEED T-33 Through 12 years of continuous production, the J33 has

AND T2V SEASTAR established a reliability record second to none. In fact, the J33
is the only jet engine on a 2000-hour overhaul schedule.

Jet age experience is a matter of record at Allison—America’s
pioneer producer of turbine aircraft engines.

ALLISON DIVISION OF GENERAL MOTORS — Indianapolis, Indianag
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Prop-Jets and Turbo-Jets




