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WIGGINS COUPLINGS
SAVE 49 POUNDS
ON CONVAIR F-102

. :
UPLING

WIG-0-FLEX CO

flexible union for connecting
rigid tubes

PROVED SUPERIOR FOR FUEL, OIL, AIR

- i

E. B. WIGGINS OIL TOOL COMPANY, INC.

WRITE FOR FURTHER INFORMATION 3424 Eost Olympic Boulevard, Los Angeles 23, Califernia

Know-How is the Pay-Off

Hayes has been awarded a contract to IRAN recondition KC-97
boom-type tankers, due to Hayes broad experience in aircralt
refueling. This contract involves IRAN reconditioning KC-97's
for single point refueling,

Haves has a well designed, efficient Test Station for refueling
systems. In addition to the present KC-97 contract, Hayes has
performed numerous major projects on refueling tankers, such
as the KYB-29T conversion of basic B-29 bombers, and the
KB-50 conversion of B-50 basic bombers into three point
probe-and-drogue tankers. Over 4077 of the KB-50 conversion
is completely new in design, requiring more than 8,000 new
engineering drawings. Hayes has the know-how in aircraft engi-
neering, aerodynamics, electronics, fabrication and assembly for
overhaul-modification of all types of aircraft, under strict cost
control. Hayes is the only contractor working on both boom-type
and probe-and-drogue tankers.

AIRCRAFT ENGINEERS WANTED

With over 6,000 employees, Hayes is
a competitive industrial facility for mod-
ification and maintenance of aircraft,
including guided missile work and engi-
neering design of all types. Opportunities
are open for experienced aircraft design
engineers, and graduate students in engi-
neering. Write Personnel Department.
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cﬂh RUDDER

POWER CONTROL
CYLINDER

ASSEMBLY

2 INBOARD
DROOP CYLINDERS

2 QUTBOARD
DROOP CYLINDERS

POWER CONTROL
SERYO VALVE

-

” RAM AIR CYLINDER

e

2 HORIZONTAL TAIL
POWER CONTROL
CYLIMDERS

World's Fastest Navy Fighter
Proudly wears

controls

Nine Sargent guality units have been selected
to provide Chance Vought's F8U-1 Crusader with
instantaneous, positive, feathertouch response.
These units, Sapgent fabricated to Vought
specifications, provide a syvstem for control for the

sufe, positive, eflicient operation of this great fizghter,
The experience of more than 36 vears of
design and manufacture of precision equipment
systems has given Sargent Engineering Corporation
the “know-how"” to aid in solving the essential and
advance problems of force control. Leading airframe
and missile manufacturers are using hundreds of
different Sargent hydraulic, mechanical, pneumatic,
electrical amg electronic force control units on the
nation’s military planes, commercial planes and missiles.

Sargent places its facilities of design and manu-
facture at your disposal. We invite you to send vour
A specifications for the Sargent proposal of your

f,,.,? ' force control problems,

v 2 |

Sernce 1920

WA ENGINEERING CORPORATION

o '“‘ 2533 EAST 56th STREET
e, Dot HUNTINGTON PARK, CALIFORNIA
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AVIATION CALENDAR

Aug. 15-17—Institute of the Aeronantical
Sciences, National Turbine-Powered Air
Transportation Meeting, Grant  THotel,
San Diego, Calif.

Aug. 20-21-National Telemetering Confer-
ence, sponsored by Institute of Radio l."”'
gineers, American Institute of Electrical
Engineers, Institute of Acronautical Sor-
ences and Instrument Society of Amenca,
Biltmore Hotel, Los Angeles. _

Aug. 20-21—-Western Quality Control Con-
ference, sponsored by Aircraft Div. of
American Society for Onality Control, Ho-
tel Statler, Los Angeles. e

Aug, 22.24—Bendix Aviation Corp.'s 1956
Iternational  Ignition  Conference, Sid-
ney, New York.

Aug, 27-29—Association for Compubing Ma-
chinery, annual meeting, University of
California Westwood Campus, Los An-
zeles.

Sept. 1-3—1956 National Aircraft Show,
Will Rogers Field, Oklahoma Caty.

Sept. 3-7—Canadian  National  Aur Show,
Toronto, Canada,

Sept. 3-9—Society of British Aircraft Con-
structors” 17th Annual Air Show, Royal
Aircraft  Estabhshment, Famborongh,
Hampshire, England.

Sept. 9-11=Intermational Northwest Avia-
tion Council, 20th annual convention,
Boise, Idaho.

Sept. 10-149=American Society of Mechani.
cal Engineers, Instruments & Regulators
Div. Meeting, Detroit, Mich.

Sept. 16-22—American Society for Testing
Materials, Second Pacific National Mect-
ing and Apparatus Exhibit, Hotel Statler,
Los Angeles.

Sept. 17=Intermnational Air Transport Asso-
ciation, 12th annual general meeting,
rdinburgh, Scotland.

Sept. 17-21—FEleventh Annual Instrument-
Automation Conference & Ixhibit, spon-
sared by the Instrument Society of Amer-
ica, Coliseum, New York, N. Y.

Sept. 17-22—International Congress of As-
tronantics, sponsored by the International
Astronautic Federation, Rome, Italy,

Sept. 23-26—Amencan Socicty of Mechan-
al Engineers, Petroleum Conterence, Ho-
tel Statler, Dallas, Tex.

Sept. 24-28—=1936 Trade Fair of the Atomic
Industrv, Navy Pier, Chicago.
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TRU-LAY Cables
TRU-LOC F

ittings
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Sl;iving Aireraft "De.si'gn Problems. ..

iz an old story to acco. The originators
of preformed cable and swaged termi-
nals for aircraft use, ACCO engineers
have now introduced new non-mag-
netic aircraft ecables. The complete
line of acco cables and fittings now
includes . . .

New '""No-Mag' Cable
— ends instrument interference

New “mno-mac” Aircraft Cables are
made from Type 305 stainless steel.
Their advantages include:

® Remain non-magnetic even after
severe cold working —eliminate instru-
ment interference through cable
magnetism.

¢ Better corrosion-resistance proper-
ties thanstandard stainless steel cables,

® Thermal expansion characteristics
are much closer than standard cable
to characteristics of aluminum alloys
used in aircraft—this simplifies main-
taining cable tension under changing
temperatures.

¢ High fatigue and abrasion resistance.

€O

Write Detroit office for specifications

Automotive and Aircraft Division
_"ff* AMERICAN CHEIN & CABLE

® Preformed construction.

- TRU-LAY Cable Provided in all

standard stainless and carbon steels in
a complete range of sizes and construc-
tions. Because it is preformed it

® Can be cut without seizing.

e [s easier to handle—less tendency
to loop or kink.

@ (Can be installed in less time.

® [s free of tendency to rotate—runs
true over sheaves or pulleys—is easier
on pulleys.

® Has greatest resistance to bending
fatigue—gives longer service.

TRU-LOC Swaged Fittings

® Guaranteed to hold to the rated
breaking strength of the cable with
which used.

® Eliminate costly, uncertain splicing.
# ”Qufcﬁcies"—aFEciﬂlly dev:e]n]ped
double-shank ball-type terminals—
make it possible to connect and dis-

connect control sections in an instant
without toals.

Aircraft
Cable

Swaged

601 Stephenson Building, Detroit2
2216 5. Garfield Ave., Los Angeles 22+Bridgeport 2, Conn.

Fittings



Combining Precision with Production mf%u

Bendix-Pacific in North Hollywood is geared to produce the intricate products of your or
our engineering departments — in quantity — with consistent performance characteristics.

Bendix-Pacific — with its three large plants — has the manufacturing know-how plus the
capacity to meet your quality and performance requirements efficiently and economically, in
any quantity desired.

Bendix-Pacific . . . Specialists in servo and hydraulic packages.

noljr”

PACIFIC DIVISION

“Bendix' Avietion Corporation
NORTH HOLLYWOOD. CALIF,

ﬁi
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Did you ever nofice that some of Nafure’s most amiable crea-
tures are those most effectively equipped to deal sorrow fo

bullies? Now, we at REPUBLIC don’t necessarily go all the way

with the late Ernest Thompson Seton, who once said the much
misunderstood skunk ought to be some sort of national symbol
because of ifs peaceable disposition backed by formidable fire-
power. But we do think history has shown that in human affairs,

too, those who would live without fear must first earn respect.

AALLLLLAA FARMINGDALE, LONG ISLAND, N. Y.
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WELD FLASH WE A" -woman
l
\ |
| transcontinental
LN 7 :
They are rings that offer sovings of critical : : _ et H i alr race
materials, Bor stock formed and flash welded AN : !

uses considerably less material than rings
made by other methods.

5‘\ # - [ ]
They are rings that offer additional manu-
facturing savings.Since the rings are closer o® @
Thay are rings formed, flash butt- to the desired finishad cross section, it is
welded, and shaped intg the finest lass expensive to machine them to a final
quality circuler weldmenis avaoilable.

dimension, Oh yes, Amweld will maching
them for you.

FIRST PLACE
Beecheroft Bonanza flown by Frances Bero; Edna Bower,
co-pllat. Sponsored by AeroDuct, Incorporated.

They are rings made by a company with
experience in design, We can help you
select a mill-rolled or extruded shope
that is even closer to the finished ring
dimension. This can give you additional

savings, -
SECOND PLACE THIRD PLACE FOURTH PLACE FIFTH PLACE
Pilot: Alice Roberts Pilot: Marion Craver Pilot: Marian Burke Pilot: Irene Leverton
Co-pilot: Iris Critchell Co-pilot: Betty Lambert Sponsor: Burke Aviotion Co-pilet: Carol Cooper
Sponsar: Rheem Mig. Co. S-f-nnmr: Minthorna Music Co. Plane: Piper Super Cub Sponser: Graubart Aviation
Plone: Beechcroft Bononza Ploane: Piper Tri-Pacer Plone: Beechcroft Bononza

Yes, Amweld fosh-welded rings can
give you extra profit from sovings on
material and machining time. Amweld

rings can be made of most weldable
farrous or non-ferrous metals in sizes
from 4 to 94 inches.

The 10th annual Powder Puff Derby is over . . . the gals have

AC short-reach pl
gone home . .. and all the records are duly recorded. $he ch plug

shown: 5-88, Others:
H5R-B&4: A-BB: 5-B4 R:
SR-83 P; HSR-B3 P; LA-47;

Another fact is recorded, too. Every one of the first five winners SA-43; A-44

flew a plane equipped with AC Spark Plugs!

Every AC Spark Plug-equipped plane fAnished the gruelling
2,366-mile race. Four out of six leg prizes were won by gals
flying planes with ACs. Of the even dozen additional prizes,
AC Spark Plugs were in seven of the winning planes.

That's a record to be proud of. We think that the Powder Puff

v
%

§
-
q
1
b 3 "
o

AM EHICA" Derby has proved, once again, the extra reliability you can o
expect with AC Aircraft Spark Plugs. a3
WELDI NG Be sure to specify ACs in your plane. i AIRCRAFT
—— SPARK
AC SPARK PLUG :ﬁ: THE ELECTRONICS DIVISION OF GENERAL MOTORS -— PLUGS

DISTRIBUTED BY: Airwork Corporation: Millville, Mew lersey: Miomi Springs, Florido; Mewark, New Jersey: Atlanta, Georgia: Arlingtan, Virginia. Pacific Airmo-

tive Corporation: Burbank, Caliternio; Seattle, Washington; Qakland, Californie; Konsas City, Kansos; Denver, Colorado; Linden, New Jersey. Southwest Airmotive

Company: Dallos, Texos; Kansas City, Konsas. Von Dusen Aircraft Supplies, Inc.: Chicogo, lllinois; Minneapolis, Minnesota; Teterboro, Mew Jersey; East
Boston, Maossachusets; Alemandria, Virginia. Stoendord Aere Engine Ltd.: Winnipeg, Manitobo; Vancouwver, B.C.; Edmonton, Alberta.




[F you have anything to do

with airplanes or helicopters, then

you probably have something to do with
Engines . . . AND IF you have
anything to do with Engines, you
SHOULD have something to

do with DALLAS AIRMOTIVE.

Member National Business
Aireraft Assaciation

DALLAS 98 R*BER A

Home of Rehable Engines

New York Office: W arhiosgton Office: G114 FOREST PARK ROAD ELmhurst 3771 o DALLAS, TEXAS
1219 Marine Terminal Building Woodward Building

La Guardia Seation 753 151h Street, N.W,

Flushing 71, N. Y. Washington, D.C.

BELL AIRCRAFT specifies Timken
bearings for its HSL-1 to in-
sure dependability, minimum
maintenance,

TIMKEN-® bearings help bring bad news
fo enemy subs

OU’RE looking at the Navy's

most powerful helicopter, Bell
Aircraft’s big HSL-1. Advanced
rotor design of this new anti-sub
‘copter means faster speed, longer
range — spells trouble for enemy
undersea craft.

Fore and aft transmissions of this
twin-rotored watchdog of our sea
lanes are mounted on Timken” ta-
pered roller bearings. Timken bear-
ings hold shafts in rigid alignment.
Gears mesh accurately, transmit a
smooth flow of power with mini-

IMKEN

TAPERED ROLLER BEARINGS

mum vibration. Fewer transmission
and gear box overhaulsare required.

The rotor shafts take not only the
tremendous radial loads of the whirl-
ing blades, but also a thrust load
equal to or greater than the weight
of the helicopter itself. That's why
Timken bearings were selecred.
Their tapered construction lets them
take radial and thrust loads 1n any
combination.

To make sure we get steel good
enough for Timken bearings, we
make it ourselves. No other bear-

ing maker in the country takes this
extra step to insure quality in every
bearing.

Whether you build or buy air-
craft, make sure the bearings have
the trade-mark "Timken". No other
bearing can give you so many
advantages. The Timken Roller
Bearing Company, Canton 6, Ohio.
Capadian plant: St. Thomas, Ont,
Cable address: "TIMROSCO™.

== | bis symbol on a prodwct means
: ity bearimgs are the beut,

REVOLUTIONARY BUCYRUS PLANT
HELPS HOLD DOWN RISING COS5TS

At a new plant in Bucyrus, Ohio, the Timken Company
has substantially reduced the cost of tapered roller bearings
by: 1) producing
extreme mechamzation: 2) standardizing on 13 bearing
sizes with the widest applications throughout industry.
Manufacturers can take advantage of these lower casts by
plications to use these Bucyrus sizes. And
to Bucyrus bearings, production costs can

redesigning a
as more swite

these bearings under 2 new system ol

drop still further, meaning even lower casts to you.

NOT JUST A BALL CNOT JUST A ROLLER (" THE TIMKEN TAPERED ROLLER (" BEARING TAKES RADIAL () 4D T3usT ~()+= LOADS OR ANY COMBINATION -

1



This is Temco’s new Engineering Center

e

-

by : gl

Idea center for new designs in complete in missile and electronics work, have doubled
aircraft and weapons systems . . . test-lab for =~ Temco’s Engineering Department within the
tomorrow’s planes and ['I'lthI'EE .. .ultra- past two years.
modern workshop for a growing force of

: Temco’s new
engineers. s new million-dollar Engineering

Center is designed to permit further expan-

Increasing assignments for development of sion at any time. Future programs, already
such Temco projects as the Navy's TT-1 jet under negotiation, promise yet another dou-
primary trainer, plus important subcontracts bling in the immediate future.

B g
Ll e
- |‘.___.

What is This?

-'!;

Ls

L

’”\

This is a blueprint for tomorrow’s air transportation. It's
Temco engineering at work on design of components for
America’s first turbo-prop airliner — the Lockheed Electra.

Temco’s proven engineering ability was a deciding factor
in earning this important assignment: engineering, tooling and
manufacturing ailerons, wing flaps and tips, leading edge assem-
blies. For the commercial Electra project, Temco is providing
the same drawing-board-to-delivery service that is currently at
work on fourteen of the nation’s top military aircraft.

Engineers: Openings in all phases of aircraft design and development;
write to Engineering Personnel, Temco Aircraft Corp., Dallas, Texas

AIRCRAFT CORPORATION, DALLAS

P&H LOW-HYDROGEN ELECTRODES GIVE

Top Quality Welds at Lower Cost

— free report shows why

With P&H low-hydrogen electrodes, you can get top- big saving in time. Read how one large ﬁ!-m got high
quality welds at low cost on all high-alloy steels. quality welds at low cost and gained a big sales ad-
Eliminate most of vour costly rewelding, preheating, vantage from P&H low-hydrogen electrodes. It's all
and defects by using P&H low-hydrogen electrodes. in the impartial, certified report offered here, free.
You can get P&H electrodes to match the heat treat- Send in the coupon today for your free copy of this

ing properties of your metaIE._Fmd P&H low-hydrogen detailed report. Remember, it's free and may help
rods cost much less than stainless steel rods. you save money on your own jobs.

Lower working temperatures are another advantage
of P&H electrodes. Less preheating of metals means

more comfort and less fatigue for operators, plus a H A R N I s c H F E 'G E R

MILWAUKEE 46, WISCONSIN

I'M SMOOTH ARC SCOTTY... vy, A=
with a report on how one firm = N

got higher quality welds
at much less cost

with PsH Electrodes.
Get this impartial,
certified report free.

Prody,q high i f.i:

Ow
Hﬂfrn Jen Efaﬂr
-‘I--MH----- -‘“ = - - -y

]
SEND HARNISCHFEGER CORPORATION i
Welding Division i
COUPON 4513 West Noltional Avenue, Milwoukee 46, Wisconsin g
Attention: W. H. Stephens, Sales Manager ]
g TODAY 1 am imterested in Report No. W-4480, =
... X Please send my copy, =
COR Name.—oooo—o..Tiitle. =
FR EE Company__ ... . R e L S L B
5
Company Addreas . P L S A R B
REPORT! i
City ... . Long Stale [
[
---------------------‘
2104

kIR BFLECL Eivdarail Tl WY LS FEETARACATE @ T i TR i TEE BhBHita U e s AERHE B Cma S

P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West = Toronto, Ontario, Canada

13



Get latest data on Silastic

Mail coupon today

Dow Corning Corporation, Dept, 0908a

Midland, Michigan

Please send me latest data on Silastic

Silastic coated fabric is used as an outer
coaling on hot air ducts of the giant Douglas
C-133A turboprop military transport, largest
production aircraft of its kind, now in pro-
duction at Douglas, Long Beach Division. It
stays flexible and has excellent flame retard-

ant properties though exposed to high and
fﬁﬁgﬂﬂ 1 low temperatures for long periods of Lime.
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SILﬂST": coated fabrics seal in heat

Fabrics coated with Silastie®, Dow Corning’s silicone rub-
ber, are used for ducting, control surface seals, gaskets,
and electrical insulating tapes. They give superior resist-
ance {o heat, moisture, ozone, certain hot oils and chemi-
cals. Available through leading rubber companies in many
combinations of different cloths and compounds to provide
the specific properties desired.

Typical Properties of Silastic Coated Fabrics

-
i
I
i
i
\ * Temperature range, °F —130 1o 300
o ! * Weather, ozone and corona resistance Excellent
- ; * Abrasion resistance Fair to Good
COMPANY - ! * Fungus resistance Excellent
s : * Diclectrie strength, volts/mil 800 1o 1200
i M "
| Flame resistant coated glass fabrics are obtainable by
CITY TONIE LETATE i
3

u=ing selected Silastie stocks.

i —— i ——— — — —i——— W e R W BT W T NN R s s ol

rm REG U S PAT OFF,

14

first in silicones

If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC.

DOW CORNING

SRT39 DOW CORNING CORPORATION e MIDLAND, MICHIGAN
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New X-ray Film ?'

e gives greater detail with usual exposure times

Read what the new Kodak
Industrial X-ray Film,
Type AA,will do for you.

¢ Reduces exposure time—speeds up
routine examinations.

¢ Provides increased radiographic sen-
sitivity through higher densities
with established exposure and proc-
essing technics.

¢ Gives greater subject contrast, more
detail and easier readability when
established exposure times are used
with reduced kilovoltage.

® Shortens processing cyvele with exist-
ing exposure technics,

¢ Reduces the possibility ol pressure
desensitization under shop condi-
tions of use.

Ll

Kodak
Industrial

X-ray Film,
Type AA

Now your x-ray dealer can supply you with this

new x-rav film that gives vou greatly increased speed.

This gives you the opportunity of using reduced

kilovoltage to obtain greater radiographic contrast,

and easier readability with established exposure times.
And in addition to ranging up to more than double

the speed, this new film retains the fine sensitivity

characteristics which have made Kodak Type A

the most widely used x-ray film in industry.

Kodak Industrial X-ray Film, Type AA, will
save you time. It can produce finer work. Get in

touch with your x-ray dealer or Kodak Technical
Representative and see how.

EASTMAN KODAK COMPANY
X-ray Division
Rochester 4, N. Y.
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For dependability, Collins WP-101 Weather Radar
has 32 General Electric 5-Star Tubes!

Collins Radio Company counts on General
Electric 5-5tar Tubes to help maintain reliabil-
ity of the WP-101 Airborne Radar system.
Thirty-two 5-Star Tubes of five types fill critical
sockets in this equipment.

Today’s stress on schedule maintenance
under all weather conditions is an important
reason for the growing popularity of Collins’
WP-101 Radar. The system has a high reputa-
tion for dependable operation along with
minimum maintenance. Here, 5-Star Tubes
make a key contribution.

These specially designed, built and tested
General Electric tubes are more rugged than
standard types . . . more trustworthy in per-
formance. .. have a minimum failure rate. They
help to keep navigation, communications and
other electronic equipment in the air—out of
the repair shop!

The same tube reliability which Collins
builds into its WP-101 Weather Radar is
available to your circuit designers. Write for
facts on the wide list of 5-Star types available!
Electronic Components Division, General Electric
Company, Schenectady 5, N. Y,

Bngmss /s Our Most Imporfant Product

GENERAL

ELECTRIC

P I
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Helicopters need pilots and mechanics! Member ABP and ABC

Apply to Army Aviation for career training!
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B.F.Goodrich

Unique zipper panels are light yet strong,
airtight yet quickly opened

PREFSURIEED COMPARTMENTS pOse
tough sealing problems—especially
n areas where speedy access is required.
But B, F. Goodrich engineers have a
yractical answer,

They select the proper fabric for the
desired strength, coar it with the parrtic-
ular rubber compound thar gives flexi-
biliry, durability and minimum weight;
add B, F, Goodrich Pressure Sealing
Zippers. Result: pressure-tight panels
that zip open in seconds! Here's how
these unique panels are being used:

On Lockheed's Super Connies (big
photo) baggage compartments are lined
and sealed with B. F. Goodrich panels
that resist oil, flame, aging. Tough,

20

rubber-impregnated glass fabric with-
stands the impact and scuffing of
baggage. Access doors zip open for
servicing equipment in 33 places,

B. F. Goodrich panels form the sub-
floor under the crew compartment in
the Douglas C-124B (top). They're re-
inforced with steel cables o withstand
a maximum load of 100,000 Ibs. The
Zipper opens easily for quick access to
equipment, provides an airtight seal.

Used as a fume curtain seal berween
cockpir and fuselage in McDonnell's
F2H (bottom), the B, F. Goodrich panel
eliminates a meral parcition. Now
mechanics ger in and our with a zip,
don't have to fuss with nuts and bolrs.

B. F. Goodrich panel materials com-
bined wich Pressure Sealing Zippers
(made only by B. F. Goodrich) can be
used for engine covers, inspection ports
and aileron gap seals. There are many
other aircrafr uses; there's bound to be
one for you. Write; B, F. Goodrich
Aviation Products, a division of The

B. F. Goodrich Company, Akron, Obio.

AVIATION PRODUCTS Tires, wheels, brakes »

De-lcers « Inflatable seals « Fuel cells = Avirim »
Heated Rubber « Pressure Sealing Zippers » Rivnuts «
Plastilock adhesives * Hose and rubber accessories

EDITORIAL

Congress Leaves Sorry Safety Record

Members of the 8+th Congress departing from the
Capitol to feather their individual political nests in the
hinterland left behind a sorry, shameful record on the
vital issue of aviation safety. Congress came close to
establishing a new Capitol Hill record for the amount of
time required by aviation industry exccutives and govern-
ment aviation ofhcals in testifving before a wide vanety
of Senate and House committees concerned with the
perplexing problems facing aviation and its federal regu-
lators,

On the military issues, the second session of the 84th
Congress vigorously fought for stronger airpower and a
faster pace in rescarch and development for acrial weapon
systems to insure contimued qualitative superiority.

In facing the issues of eivil aviation, particularly that
of improved safety, the record of Congress was uniformly
negative. Iven after the tragic collision of a United Air
Lines DC-7 and a T'rans World Airlines Super Constella-
tion over the Grand Canyon that cost 1285 lives, Congress
displaved a calloused attitude toward approving any
cftective steps for better air safety.

$23 Million Cut

In one of its parting gestures before leaving Washing-
ton, the House-Senate conference cut $23 million from
the Civil Aecronautics Administration request for $68
milhon for new electronic federal airwavs equipment so
desperately needed to alleviate the air traffic control
bottleneck.

Congress made this major slash shortly after members
of the House Interstate and Forcign Commerce Com-
mittee’s Aviation Subcommittee returned from a gay
weekend 1n Las Vegas at the taxpayers expense. Alleged
purpose of the tax-fimanced junket to the gambling
casinos of La Vegas was to investigate the Grand Canvon
collision. Actually, only three of the nine Congressmen
even bothered to go to the Grand Canvon accident scene
with CAB Chairman James Durfee.

Las Vegas Weekend

The others barely stirred from the air-conditioned com-
fort of the gambling casinos. They took time out only
for a slap-dash farcical hearing organized primarily for the
beneht of television cameras. After this Las Vegas inter-
lude, with the memory of the Grand Canyon crash still
fresh, the House and Senate voted unanimously and
without debate to make the IHouse-instigated airways
slash.

As an added bit of irony, numerous members of the
House introduced new legislation to establish a Con-
gressional air safety commission just after they voted to
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chop the Fiscal 1957 electronic airways budget. All the
Congressional investigations on air safety of the past
decade have resulted in headlines for the investigators
and nothing for improved air safety,

Another action by the 84th Congress that set back air
safety was a $500,000 cut in the Air Navigation and
Development Board's research program. This cut broke
the spirit of the ANDB and was instrumental in its
specdy disintegration this summer,

Burke Shelved

The second session of the 84th Congress also added
another sad chapter in the already dismal history of the
Burke, Va., airport project designed to provide the
nation’s capital with a modern airport capable of
handling ject-age trafhic and reheving the dangerous con-
gestion in the National-Bolling-Anacostia air  trafhe
complex, A tiny group of Maryland legislators who
want to force Washington air travelers to use the Balt-
more Friendship terminal and Virginia congressmen, who
just don’t want an airport again, blocked the Burke
project and referred it back to Congress for further
study.

There is absolutely no hope that the airlines serving
Washington will ever consent to force their customers to
use Baltimore's airport instcad of a terminal in the
Washington arca. Nor is there any hope of operating
many jet transports from the current Washington air-
ports with existing trafhic density and runway facilities.
In postponing action on the Burke airport project,
Congress again kicked the traveling public in the teeth
and in effect condemned them to mereasingly dangerous
operations in the Washington area and denied them the
opportunity to use jet transport when it is ready.

It has taken a long time for the Eisenhower admini-
stration to wake up to the frightening facts of the current
air safety situation. After three years of singing an
cconomy song on all projects pertaining to air safety,
the Eisenhower administration suddenly was scared into
action last fall by the Harding Committee report on
the increasing hazards of the air traffic control problem.
Since then it has made a belated effort to pump more—
but still far from adequate—tunds into this sector,
appointed Edward P. Curtis as a presidential aviation
adviser to organize long-range planning for better air
safety and provided vigorous leadership for the Civil
Acronautics Administration. But Congress has still to
catch up with the hard facts of the air safety outlook.
Only a concerted, sustained effort by all concerned will
shake the new Congress out of its traditional apathy
toward air safety.

—Robert Hotz
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Left to right, from top to bottom: McDonnell F-101; MNorth American F-100; Convair F-102A; Boeing B-52; North American FJ-4, F-86D, and F-B&H;
Lockheed C-130; Douglas DC-7; Sikersky 5-56 ond 5-58.

TITANIUM flies with the best...

Fighters — bombers — helicopters — or trans-
ports — for top performance they all depend
upon titanium for many vital parts. In fact,
titanium makes possible several advanced-per-
formance aircraft.

The characteristics of titanium which make
it vital to modern aircraft are putting it into
many other jobs. For here is a metal that is
as strong as steel, but 449 lighter . . . much
more resistant to most forms of corrosion than

REM-CRU
TITANIUM

any other structural metal . . . and one that
can be fabricated by normal shop practices.
In hundreds of really tough applications noth-
ing else will do the job as well as titanium.
Now, due to REM-CRU's expanded facili-
ties, you can be sure of prompt delivery of
REM-CRU titanium in the sizes and grades
yvou need. And REM-CRU engineers are al-
ways ready to help you make the best, most
profitable use of this versatile metal.

To keep abreast of the latest developments on

this vital metal, write to Dept. A-8 for the
Rem-Cru Review—a free periodical presenting the
latest technical data on titanium alloys.

REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA

Sales Offices: 3338 South Malt Avenue, Los Angeles 22, California e 4501 W. Cortland Street, Chicago 39, lllinois e 405 Lexington Avenue, New York 17, K. Y.
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WHO'S WHERE

In the Front Office

Fred H. Rohr, board chairman and chief
executive officer, and J. E. Rheim, president
and general manager, Rohr Aircraft Corp.,
Chula Vista, Calif.

Ross Stewart, Houston businessman, a
dircctor of Continental Air Lines,

William C. Foster, exeentive vice presi-
dent of Olin Mathieson Chemical Corp,
elected board chairman, Reaction Motors,
Inc., Denville, N, ].

Frank W. Glaser, executive vice president
and gencral manager, Alloy Precision Cast-
ings Co., a director of Mercast (Great
Britain) Limited, London.

Clifford E. Burt, a director and vice presi-
dent-controller, and Gifford K. Johnson,
vice president-production, Chance Vought
Aircraft, Inc., Dallas, Tex. Mr. Burt suc-
ceeds Newton V. Tumey who has resigned.

Marvin B. Ruffin, vice president-general
manager, Summers Gyroscope Co., Santa
Monica, Calif. Also: John M. Wright,
customer  relations  director.

Dr. Hermann H. Kurzweg, Associate
Technical Director for Acroballistic  Re-
scarch, U, §. Naval Ordnance Laboratory,

- White QOak, Silver Spring, Md.

R. H. Rice, general manager, and R, H.
Ruud, assistant general manager, Los Ange-
les Division, North American  Aviabion,
Iuc., Los Angeles, Calif. Also: J. S. Smith-
son, vice president-administration, and
N. 5. Houston, procedure coordination and
organization planmng director,

Fred T. Smye, president-general manager,
Avro Aircraft Limited, Toronto, Canada.
Also: Joseph Turner, vice president-finance;
P. H. Williams, comptroller and treasurer;
N. E. Kindell, secretary.,

Honors and Elections
Donald W. Dounglas, board chairman and

president, Douglas Aircraft Company, Inc.,
will receive the seventh annumal National
Defense  Transportation  Association’s
Award as “the person who has made the
most outstanding contribution to military
transportation in the preceding year.”

Harry F. Vickers, president, Sperry Rand

Corp., will receive The American Society
of Mechanical Engineers” Medal for “dis-
tnguwished service in  engineering  and
science,”

Changes

William B. Main, aircraft service man-
ager-western region, Vickers, Inc., Detroit,
Mich.

Cecil Barlow, manufacturing superintend-
cnt, and Melvin Schoenberg, planning
supervisor, Greer Hvdraulics, Inc., Jamaica,
N. Y,

Capt. Everard C. Bierer, ground opera-
tions representative (Rio de Janiero), Pan
American World Airways,

R. Lynn Eslinger, military contracts man-
ager, LearCal Division, Lear, Inc,, Santa
Monica, Calif.

W. C. Heath, projects manager, Solar
Aircraft Company, San Dicgo, Calif,
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| with the single rotor, and center of gravity movement is much more

INDUSTRY OBS_ERVERI

»Six avionic firms arc now preparing collision warning rrnpnsuls for the
Air Transport Association, They are Collins, Crosley, the IFederal Tele-
communications Laboratorv, Melpar, Radio Corp. of America and the Ramo-
Wooldridge Corp. Ramo-Wooldridge originally had asked ATA to under-
write the estimated $750,000 development cost, All six firms reportedly
are now prepared to underwrite their own development programs, asking
ATA only for assistance in service test programs.

» General Sound Control, Inc., of Los Angeles, has designed an airborne
exhaust silencer for jet engines which functions by smoothing the exhuast
stream. Other tvpes generally have depended upon increasing the turbulence
of the exhaust. New design 1s expected to improve aerodynamic performance
enough to offset the added weight of the silencer.

» I'light test program of the X-10, test vchicle for the Navaho interconti-
nental missile, is nearing completion at Patrick AFB, Fla, Flight testing of
the vehicle, manufactured by North American Aviation, Inc., and powered
by two Westinghouse J40 turbojets, was carried out to study advanced
acrodynamic designs, clectronic svstems and general flight characternistics.
The program was begun more than two vears ago (AW Feb. 15, 1954, p. 11).
Production models of the Navaho will be powered by two Wright ramijets.

» Sncase plans to build the Sikorsky S-58 helicopter under license,
Announcement of the program probably will be made by the French
Ministry of Defense. Sncaso, however, is expected to give up its option to
manufacture the Vertol H-21 (AW March 26, p. 32), with orders continuing
to be placed in the U. S,

P Sixteen sets of landing gear legs have been built for the North American
G-26M missile. Legs are of conventional cantilever structure and apparently
arc retractable into the missile body. A tail wheel mav also be used. Only
onc bad landing of a G-26M has been reported. The landing gear was
damaged during a hard landing. There was no damage to the airframe.

» Canada plans to spend between $10 million and $11 million during the
current fiscal year for licensed production of the Sperry Sparrow air-to-air |
guided missile. The Sparrow will replace the Canadian-designed Velvet
Glove (AW Nov, 21, p. 7), which was abandoned after initial production
already had begun and %24 million had been spent on its development.

» New contractors reported by the USAF for work on the strategic missile
pragram mnclude Bell Telephone Laboratories and Remington Rand’s Univac
Division, both of whom are developing guidance systems, and the American
Machine and Foundrv Co., which will develop auxiliary propulsion units.

> A. V. Roe’s new supersonic, delta wing C-105 fighter has a gross weight of
56,000 lbs. By comparison, the 44-passenger Convair 340 grosses 47,000 Ibs.

» Fouga CN 170-M, naval version of the IF'rench Magister trainer equipped
for carricr operations, including catapult launchings, has made its first flight.
The French navy has ordered two prototypes.

> Sikorsky's twin-engine S5-56 helicopter is experiencing resonant vibration
troubles in the drive shafts between the outrigger-mounted powerplants
and the main rotor gear box. One of the shafts recently failed in flight, but
the helicopter was landed safelv.

® Combustion confguration of the Lycoming T53 permits a very short
engine with rapid, simple hot-end inspections. Annular combustor with
double 180 degree turn is folded back over the turbines so that unbolting
the rear end exposes both the turbines and combustor. The same configura-
tion will be used on the T55 with twice the 825 shp. of the T53.

I |
» Commercial helicopter operators are interested in twin rotor designs
because the rotor diameter of the twin-rotor machine is small as compared

SCNCTOUS.

[——
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Battle Situation: 10 105mm howitzers,
with ammunition and gun crews, plus
10 bulldozers and operators must be
delivered to an enemy-surrounded field.
Field conditions: Ungraded field, sandy
and eroded; 1000 ft. at its widest
dimension. Assume 15 mph velocity
wind. Troops must be ground landed.

Solution: Load 20 Fairchild C-123

e ST

assault transports at supply center
450 miles away; take 3 hours to fly
to destination. Land your airplanes 8
seconds apart—allow 700 fi. ground
roll for each.

Theorem: Fairchild C-123 rugged per-
formance and reliability 1s proved daily
in stateside assault and overseas logis-
tical missions,

AT et b A R -

&=

[ 2 ]

AIRCRAFT DIVISION = HAGERSTOWN 10, MARYLAND
A Division of Fairchild Engine and Airplane Corporation
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Nuclear Arsenal Grows

being applied at Atomic Energy
N. M. and
the famuly

“New principles”
Commission laboratories in Los Alamos,
Livermore, Calif,, are “rapidly increasing”
of nuclear weapons.

Without giving anv ]unt as to what the new principles
might be, the commission’s 20th semi-annual report to
Congress said:
® “In order to facilitate carlvy production of the weapons
conceived in the Livermore Laboratory, it has become
necessary to  increase weapons pmdu{tlml facihties and
lo prov ide ordnance engineering facilities at Livermore,
in addition to those currently provided at Albuquerque,
N. M., by the Sandia Corp. . . .7

Sandia will contract for the expanded ordnance engi-
neering function, and “the cxpansion 15 expected to
result mm a significant increase m emplovment,” both
in the Livermore Laboratory and at the Livermore
Branch of Sandia.

® “Construction has begun on an 515.4 milhion addition
to the weapon pmclur.tmu facihitv at Rocky I'lats north-
west of Denver, Colo.” New construction includes two
new process buildings and additions to three existing
lnuldings

e “Corresponding necessary e\pﬂnsmn of other weapon
production facihties 1s ]:-I:Jml-:d

Twining and Single Service
USATI® Chief of Staff Nathan I". Twining savs he

“leans” towards a single nulitary service but not without
reservations. The General gave his views on the contro-
versial subject in testimony before the Senate Airpower
Investigating Subcommittee,

He said, in part:

“I think it would enable issues to crvstallize and be
scttled promptly when they come up between  the
services. Sometimes that 1s a good tluﬂg, somctuncs 1t
15 not,

“I think it would be less expensive than the present
organization. However, I still feel that the threc
services watching each other is a pretty healthy thing,
because no one can get really off the beam. With 2
single service vou might get a sort of military dyvnasty
built up that could make a real bad mistake for the
United States.

“The single service could be built up and get so
strong, through the individual personalities, that they
might have an idea about what was best for the United
States and do something drastic.”

(IFor other views on the single-service concept, see page
29.)

AFA Riles Wilson

awards to Democratic Sen. Stuart
Svmington and ‘I'revor Gardner, two fierv critics of
Defense  Department  airpower policy, riled sensitive
tempers in the Pentagon. Sceretary Charles E. Wilson
made an cffort to keep USAF Sceretary Donald A.
Ouarles from Aflling his engagement to speak at the
association’s awards banquet in New Orleans.  Choice
of Symington as “Aviation’s Man of the Year” for his
“enlightencd inquiries” was offensive to Wilson, but
the Gardner citation caused a real blowoff. The resigned
assistant sccretary of the Air Force, who quit with a

Air Force Assn.

AVIATION WEEK, August 13, 1956

WASHINGTON ROUNDUP

scathing denunciation of the administration’s attitude
towards research and dtttlupmmt was landed by AFA
for his “couragcous leadership.” Quarles stood firm in
face of pressure, argued that he could not refuse to fll
commitment.

In his address, he compared AFA to a colege alumni
orgamization that somctimes wants to fire the school presi-

dent or the football coach.

Tighter Procurement Policy?

Defense Department’s lengthy and pammful revision of
the Armed Secrvices Procurement chuhtiﬂn on cost
allowability probably will be completed within “a month
or two.” The aircraft industry will watch closely for
tightencd ASPR on the matter of salanies and bonuses
as result of congressional hearing on industrv profits.
Chairman F. Edward Hebert {D La), of the House
Armed Services Investigating Subcommittee, said he was
“stunned” by the income of some arcraft ofhcals,
ASPR, however, apphes to all industnies with defense
contracts.

Security and Absurdity

Disclosure by Gen. Nathan F. Twining, USAF Chaef
of Staff, that an unnamed pilot had set a speed record
produced new sccurnity absurdities at the Air Foree Assn.'s
New Orleans’ convention. The fact that the record was
set on July 25 at Edwards AFB bv Lt. Col. Frank K.
Fyerest m the Bell X-2 at 1,900 mph. had been pub-
lished in the moming newspapers despite Defense De-
partment secunty efforts to keep 1t a secret. Two days
later, Col. Fverest received "‘uI*hE Flight Award for 1956
before a packed double ballroom. Said he: “1 think mak-
ing this unofficial flight T supposedly made m the X-2
would be casier than standing here tonight,”  Everest,
Ermuul by an armv of newsmen covering the convention,

cept his lips sealed, refused to discuss his X-2 accom-
phishiment.

is top boss, USAI Secrctary Donald A. Quarles, sad
onlv: “I agree with General Twining.”

SAC Disperses

Strategic Air Command is stepping up its dispersion
of bomh umts. Beginning late next year, SAC will oper-
ate from Dow AFB, Maine; Beale AFB, Calhf.; Clinton-
Sherman AFB, Okla.; Griffiss AFB, N. Y.; Mather AFB,
Cahf.; Mmot AI'B and Grand Forks AFB, N. D.: Colum-
bus AFB, Miss., and three ficlds in Texas—Bergstrom,
Sheppard and Amanillo.

About 1,500 to 2,000 personnel will be moved in with

cach unit,

Another Soviet Victory

National Science Foundation reports that Russia had
more than twice as manv 1955 science graduates as the
U. §. Science field graduates in the Soviet Union totalled
126,000, of which 59,000 graduates received engincering
degrees.

In the U.S., there were 59,000 science graduates,
22,589 of them m engincering,

—Washington staff.




Curtiss-Wright Aids Ailing Carmaker

Air Force blocked B-47 retrofit with J65 engine,
but accedes on other Studebaker-Packard contracts.

New York—Follow-on orders substan-
tially Jarger than an existing S19 million
subcontract with the Studebaker-Pack-
ard Corp. for J57 engine components
and another contract to overhaul J47
engines are i prospecet now that Cur-
tiss-\Wright Corp. has signed the papers
agreemng to bail out the ailing car-maker.

T'wo factors are clear, however:

* Retroftting of B-47 medium et
bombers with J65 engines, (AW June
18, p. 23) which would have been made
at the Studebaker-Packard plants, is out.
USAF flatly rejected the idea when it
was passed along from the Department
of Defense.

® Further contracts with the Stude-
baker-Packard and Curtiss-\Wright amal-
gamation must be competitive.

Studchaker-Packard’s J57 subcontract
15 with the Ford Motor Co. Ford's
sharc of the J57 program in the vear
ending next June will be about $500
million. Studcbaker-Packard has been
doing about onc-seventh or one-cight
of Ford’s work, This ratio is expected
to continue if the Air Force is satisfied
that Curtiss-\Vright's bids are com-
petihive.

USAT" probably could have had the
47 work done somewhere else for
somewhat less money.

Two considerations ontweighed these
drawbacks:

e USAF was concerned primarily with
keeping the Studcbaker-Packard com-
plex going and available to the defense
cflort. The “premium™ was not con-
sidered out of line for this objective.

e Politicians in the administration
boggled at the juxtaposition of a Re-
publican peace-and-prosperity  clection
campaign opening at the same time
Studchaker-Packard was shutting  the
front door, letting out 22,000 emploves
im South Bend, Ind., and Detroit.

Defense  Scerctary Charles Wilson
and Treasury Secretary George Hum-
phrev were mentioned in Washington
as those who were active in the Packard-
Studcbaker mancuver.

Cost: $1 Billion

When things began to look worrie-
some for Studcebaker-Packard (the cor-
poration lost 526 million in 1954, $29
million i 1955), government sources
quictly sounded out various large cor-
porations on help for Studebaker-Pack-
ard. None offered anv.

Then Curtiss-Wright, in the person
of Roy T. Hurley, chairman and presi-
dent of Curtiss-Wright, made the B-47
retrofit proposal as a plan to bail out
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Studebaker-Packard. Curtiss-\Wright had
not been among the corporations origi-
nallv approached by the govermment.

Anv B-47  retrofit prograom  would
cost on the order of S1 billion. The
range of the B-47 would be improved
by mstallation of the J65, but no gain
would be possible in speed or altitude.

USAF is warv of any such retrofit pro-
gram, beliecving monev on this scale
would be much better spent for a brand
new wapon svstem. Though fatly re-
jecting the proposal, which emanated
from the top level in the Department of
Defense, with an assist from the cabinet,
the Air Force did ot close the door to
doing something to shore up Stode-
baker-Packard.

Secrctary Wilson was asked at his
press conference last week whether the
government had plaved anv part.

“I think the answer to that would be
to say we did,” Wilson replied. “\We
were a little bit like a banker that gets
prettv much involved with a concern,
There is an old crack, vou know, if vou
owe cnough to the banker why vou et
the banker walk the floor, We had
sufhcient business involved in Stude-
baker-Packard that by necessity we had
to take some interest in the business.”

What about defense contracts for the
new combination, he was asked?

“There 15 no detailed information
available on contracts and orders and
things like that,” he answered. “Our
part of it is largelv to clinfv what our
relations were with Studebaker-Packard
and what they had been plinned to be
so that Curtiss-\Vright  organization
could appraise the situation.

“The key to the business actually was
to plan on putting the defense business
all in a subsidiary so that our business
would be taken care of. That was our
prinary purpose in the whole husingess.

“If, as a little dividend on the side, it
made it possible to avoid a collapse of
the Studehaker-Packard company, affect-
g their emploves and 130,000 stock-
holders, and so forth, that was a divi-
dend on the side as far as we were con-
cerned. QOur primary  purpose was to
soundly look after the Defense Depart-
ment's business.”

Does that mvolve any new contracts
to the new subsidiary, Wilson was
asked?

“Nothing that hadn't been planned
that wav,” Wilson said. “In other
words, we didn’t take anv business away
from someone else and arbitrarily give it
to Studebaker-Packard or a new com-
pany just because they might have

thought they needed it.”

How much will Curtiss-\Wright do
for Studcbaker-Packard? Hurley  said
at a display of the Curtiss-\Wright
Quchanna, Pa., facility, that Curtiss-
Wright would place 200 million worth
of business annually in the Studebaker-
Packard plants at Utica, Mich., and
Chippewa (South Bend) Ind.

Curtiss-\Wright is leasing the plants
tor 12 vears for S25 mullion. Curtiss-
Wright is paving an additional 510 mil-
lion for Stadchaker-Packard's guided-
mussile subsidiary, Acrophvsics Develop-
ment Corp., which is developing the
Dart surface-to-surface missile for the
Armv.

None of the S200 million in business
was specithed by Hurlev, Besides the
J47 overhaul, which will be done at
Utica, and the J537 work, Studcbaker-
Packard last week was awarded a $36-
million Army contract to bwld 5,037
2i-ton trucks at Utica. Studebaker-
Packard bid was low by 51.2 million.
Previous J57 component work has been
done at Utica, but the plnt is not an
cthcient one for this work, and 1t will
be transferred to South Bend.

[urlev, at Quchanna, extolled com-
mereia! business and spoke discourag-
mglv of defense work.

“The dav has come to an end,” he
said, “when vou can save a company
bv defense business.”

More Diversification

Though Hurley said Curtiss-\Wright
was “still in aircraft in a big wav” the
siv. months hnancial report of the com-
punv disclosed that 50% of the 5204
milliom net camings were from  com-
merctal buosimess.  Curhiss-\Vnght  has
sixtecen divisions, It makes a rocket en-
ginc that powers the Bell X-2, which sct
a speed record of 1,900 mph. (AW Aung.
6. p. 454). It also makes precision
spring clutches, diescl engime govermors,
textile spindles, and plastic sponges.

Curtiss-\Wnght's diesel engine com-
ponent touches on another aspect of the
amalgamation that is still vague, That
15 the parhicipation of the German auto-
motive giant, Daimler-Benz,

Daimler-Benz, makes expensive, high
performance cars, and diesel trucks and
buses. Its MNlercedes-Benz racing cars,
utihzing a fuel mjection engine, domi-
mitted European courses until Mercedes
withdrew from racing last vear.

Daimler-Benz has shown strong in-
terest in getting back into the aircraft
cengine held, especially into turbine en-
gines (AW Mar, 12, p. 326). The Cur-
tiss-Wright agrecment still being nego-
tiated with Daimler-Benz would make it
possible for Daimler-Benz to obtain
rights to certain Curtiss-\Wright prod-
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uvy’s Flying Saucer

A true fiying saucer is experimental radar early warning installation on Navy WV-2 Super Constellation. It is a new type radome contaiming
radar antenna, Measuring more than 30 ft. across, the discoid rademe and supporting shaft are aimed at possible WV-2 follow-on
model. New pancake installation is scheduled for taxi-tests at Lockhced Burbank, then radome is to be detached and trucked to

Edwards Air Force Base for extensive test program.

ucts for productions in Germany, the
“certain products” not specified.  In
turn, Studcbaker-Packard, through Cur-
tiss-Wright, would have access to un-
specithed German developments in diescl
and gasoline engine helds.

Observers at Ouchanna were mter-
csted to sce Huorley driving about with
considcrable  enthusiasm, a Mercedes-
Benz 500 51 sports-racimg car. Automo-
tive writers there wondered if Hurlev's
promise of introducing a new philosophy
mto the automobile busmess, of operat-
ing in sclected diversified areas, might
mean production of the fuel injection
300 SL which sells for 57,000 up.

Hurley expressed himsclf as much
more mterested in making money than
m developing a big sales volume. Stude-
hiker-Packard lost monev last vear on
nct sales of 54850 mmllion. In  this
connection, Hurley stressed the avoud-
ance of overdependence on defense busi-
ness, for which he blamed a postwar
sinmp at Curtiss-VWright,

Curtiss-\Wright, Hurlev added, has
no ntention of simply  liquidating
Studebaker-Packard, or of milking the
corporation for what defense contracts
are available. The objective is to build
up Studebaker-Packard.

“Curtiss-Wright is bursting at the
scams,” Hurley smid. “"The business at
the leased plants will come from addi-
tional expansion. Curtiss-\Wright sub-
contractors should not expect to losc
any busimess,”

since several other corporations shied
away  from  involvement with Stude-
baker-Packard, the financial detatls of
the amalgamation assume added mmpor-
tance. On paper, Curtiss-\Wright 15
committed to purchase the Acrophysics
Development Corporation, guided-mis-
sile subsidiary, and leasing of the punts.
(The subsidiary has a $1.3 million plant
under construction at Santa Barbara,
Calif.)

It has an option to buy 5 million
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unissucd sharcs of Studebaker-Packard
common at 55, The option extends for
the first two vears of the three-vear
advisory management agreement under
which Curtiss-\Wright assumes gnidance
of the Studcbhaker-Packard dperation.

Hurley said that Curtiss-\Wright has
every intention of exercising the option
when Studebaker-Packard stockholders
(there are 130,000) approve the ophion
pkm and change in par value of the
stock from S10 to S1 a share. This
possibly - would  give Curhiss-Wright
operating control, though there are a
total of 13 million shares, 6,440,445
1ssued,

As it now stands, Curtiss-Wright
would have a total investment of S60
million=525 million for the stock, S10
million for the guided-missile subsidiary
and certam defense imventories, and
$25 million paid now as a lump sum
for the leases,

Possibility existed of eventual tax
writc-offs for Curtiss-Wright on  the
basis of the Studebaker-Packard losses.

IFor this Curtiss-\Wright 1s buving 2
physical plant whose book value was
listed with the Sceurities and Exchange
Commission at the end of 1955 as
S140 million., and a net worth of 537
million.

Studebaker-Packard  has  horrowed
about S30 million on the hasis of a
545 million line of credit extended by
the Chase Manhattan and other banks
in 1954. The credit was conhrmed
when the Curtiss-Wright program was
announced.

[ames J. Nance has resigned as presi-
dent of Studebaker-Packard, but wall
remain in an advisory capacity. Harold
F. Churchill, vice-president in charge
of Studebaker operations, will sueeeed
him. Paul G. Hoffman, former board
chairman, has resigned as director.

United, Curtiss-Wright Net Profits
Hit $20 Million for First Half

Financial reports of major aircraft
manufacturers for the first half of 1956
continuc to bear out predictions (AW
Mar. 12, p. 194) that this will be a
eood business vear for aviation.

United Aircraft Corp. and Curtiss-
Wright Corp. reported nct carnings
above 520 million each and Boecing
Airplane Co. reported more than 514
million.

United Earnings

United reported a net income of
520,556,235 on shipments of 5458,
471,149, equivalent to $4.06 a share
on common stocks after dividends on
preferred stock. This compares with
carnings of 515,302,738 on total
shipments of $359,109,677 (53.02 a

sharc) for the frst half of last year.
Backlog of contracts, orders and
sovernment  letters of intent  totaled
approximately 2.1 bilion on June 30,
an increase of $250 million since last
Narch 31. Non-government delivernies
m 1956 should approach 5125 million
—approximately two-thirds greater than
in 1955, the company said. This does
not include anv of the J57 or J75 jet
engines on order for the Boeing 707
or Douglas DC-8 jet airliners which
will begin to be delivered in 1958.

Curtiss-Wright

Curtiss-\Wright reported a  consoli-
dated net proht after federal income
taxes of 520,452,133 on sales of $279.-
147,270, as compared with earnings of
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NAA Splits Stock

Los Angeles—North American  Avia- I
tion, Inc. shareholders Last week approved
a two-for-one split of its 6 million shares
of capital stock. The split becomes effec-
tive tomorrow.
|  The stockholders also approved an em-
ploye’s stock purchase plan, which be-
came effective immediately,

The actions, taken at a special mect-
ing, marked the first steps in a financing
program aimed at providing some 540
million throngh @n offer of additional
shares to shareholders. The money will
be nsed to increase present facilities and
to promote new business. The company’s
current backlog is $1.2 billion, not in-
cluding portions of new orders not yet
finally committed.

$15,065.859 on sales of $250.072.134
m the first half of 1955, Approximately
half the 1956 camings came from com-

mercial — business.  Curtiss-\Wright's
backlog now totals S657,041,000.

Boeing Airplane Co.

Bocing reported net carnings of S14,-
488,789 on sales of S407,334.045 {Ll
rcturn of 3.56%) as L‘1'.:I'111|].1rf.(] with a
net of 513,035,550 on S370,301.711 in
sales during the first half of 1955, Net
carnings for the first half of 1956 arc
cquivalent to $2.22 per share on 6,535,-
969 1 outstanding sharcs.

Boeing last month announced a two-
for-one stock split and has declared a
quarterly dividend of 25 cents a share
pavable Sept. 10 stockholders of record
as of Aung. 20.

Deliveries of B-52 bombers to the
US:"LF. delaved in the first quarter by

“non-availability of qu 1|1ﬁLl:} vendor-
furnished LLlllll.‘.lll'lLI'li.’ were resumed in
the second quarter. Bocing expects to
catch up with scheduled  deliveries
within the next few months, It pre-
dicted “somewhat higher” sales and
carnings for the last ]l.l]f of the vear.

Backlog of unfilled orders now totals
approximately 52,607,000,000.

Lear, Inc.

Lear reported net camings of $1,017,-
044 on shipments of 529,740,200. Earn-
ings were 16% higher than the 5576,-
366 reported for the first half of 1955,
Shipments, which set a record, were
52.2 million above the figure for the
first half of 1955, Farnings represent
44 cents a share on 2,289.472 common
shares against 39 cents on 2,247,941
for the similar period in 1955.

New orders booked since the hrst of
the year totalled $41 milhon, bringing
the backlog to $62 million (an ncreasc
of 35% since mid-1955).

Late in Mayv stockholders approved
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an mcrcase in authorized common stock
from > milhion to 5 million shares “to
place the company im a position to act
expeditioushy in the event an advantage-
ous opportunity pIL'-.LutL:I itselt to mv
CTCAS HIL -‘.',"'I:]'Il]r_l{:l'll‘lu b1 f...'lflll]]g [‘..]'FI"]-E‘II."'.

President Richard Mock said, how-
cver, that Lear “at present . . . has no
plans to use stock m the .1cquiaitimi Df
or the merger with any other company™
nor to issue the stock or offer it for
sile.

The Lear report said the company
plans a new manuf: icturing plnt at the
Grand Rapids, Mich., airport site. For-
cign subsidiarics established last March
in Switzerland and Genmany now are
i operation,

Chance Vought Aircraft, Inc.

Chance Vought reported sales for
the frst six months of 1956 totaled
S51.154.663 with a net mcome of
51,457,061, equal to S1.35 per sharc
of common stock., Sales for the first

six momths of 1955 totaled 559,910

and net meome was $1.753.062, L{;ul'[
to 51.63 per share of common stock.

A baeklog of approximately 5267,
(000,000, primarily for production of the
'8U-1 Crusader and the Regulus
enided missile, was reported, as against
a backlog of 5214,000,000 at the end
of 1955.

Sales and camings for the first half
of the vear were affected by the phasing
out of 1'7U-3 Cutlass ﬁghh:.r pmduc
tiom and by preparations for production
of the -I"SU-3 Cutlass jet hghter and
advanced version of the Regulus, the
company said,

Temco Aircraft Corp.

Temco reported net sales for the
first half of 1956 at $39.634 E'r':FT-
6G'¢ gain over the 537,326,666 regis-
tered durmg the frst six months of
1955. Net income was S1,426,350 after
provision for federal imcome taxes com-
pared with a first half net of $1,402.-
990). Stockholders carmmed first hLalf
dividends of 85 cents in 1956 compared
with 84 cents in 1955.

Delta, Braniff Northwest

Airlines Show Net Gains
Three additional airlines  reported
profits in fnancial statements  issued
rccentlv, Reports from Delta, Bramft
and Northwest showed:
e Delta Air Lines carned 54,067,000 net
after taxes for the fiscal vear ended
jum: 30, the aithine reported. Previous
vear's net was 82,166,000, Fiscal 1956
net income included a profit on cquip-
ment sales of 51,309,000 after taxcs.
Carrving 2,424,644 passengers a ree-
ord 1.080,267,000 passenger miles—up
13.42% over last vear's passenger-mile
total—-Delta achieved a load factor of
621.55% for the vear. The airline ear-

ricd 28,200,215 1b. of air freight,
13,849,794 lb. of air express and 14.-
363,596 1h, of mail.

Total operating revenues for the vear
were $66,600,000, up from 559,188,000.
some 125,000 shares of common stock
were offered July 11 at $37.00 cach.
Delta reported the offering was over-
subscribed.
® Braniff Airways had nct carmings of
51,006,100 after taxes in the first half
of 1956, a 43.5% gain over earnings
for the same period last year. Revenues
for the hrst six months were $25,920,
000, compared with $22,665,900 in the
1955 period.

Capacity increased 14% to 637,130,
000 available scat-miles in the frst
half of the vear, and trafic increased
14.4% to 385,101,000 passenger-miles.

Branift's President Charles E. Beard
said that the half vear results include
the cost of mtroducing a new Texas-
New York service in February, He sand
the service has developed rapidly and
“m addition to mceting its dircet ex-
pense and absorbmg ats full share of
overhead costs, was operating profit-
ably.”
® Northwest Airlines” profit for the first
six months of 1956 was $1,2235,186 after
taxes, and operating revenues totaled
536,043,574, Revenues m the same
period last vear were 552,565,051 and
net camings after taxes were 5158,906.

Northwest’'s profit in the frst six
months of 1956 included income of
51,236,418 from cquipment sales and
an insurance recovery on a wrecked
Boeing Stratocruiser. Operating income
after taxes for the 1956 period was
S228.057 compared with S412.075 in
the 1955 first half. The airhine said 1ts
expenses increased because of expanded
scrvice and heavier depreciation.

National Air Simw Plans .

| Oklahoma City=USATF has scheduled
189 aircraft, including the Lockheed
| F-104 Starhghter, for participation in the

1956 National Aircraft Show to be held

at Will Rogers Field here Sept. 1, 2

and 3.

Other Century series fighters sched-
uled to take part include: North Ameri-
can I-100C, McDonnell F-101 and the

| Convair F-102. The F-104 will be shown
to the public for the frst time. High-
light of the USAI" demonstration will be
| & performance by the Thunderbirds, jet
precision flying team, in the North Amer-
ican I*-100C, Super Sabre.

U. 5. Marine Corps plans to display
about 40 aircraft types, including jet
fighters, helicopters and transports. The
Navy show will feature the Blue Angels
aerobatic team. Only aircraft announced
by the Navy for participation in its ex-
hibit is the Douglas A3D Skywarrior
twin-jet bomber.

d
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Air Force Assn. Demands Single Service

By Claude Witze

New Orleans—Adoption of a single
military service and immediate reassess-
ment of USAF's 137-wing goal were
demanded bv the Air Force Assn. at
the conclusion of its tenth annual con-
vention here last week.

Charging that the present svstem,
with a scparatﬂ Army, Navy and Air
Force, “too often ties militarv careers,
and thercfor military operations, to
obsolescent weapons and concepts,”
the association’s 1956 Statement of
Policy said such organization “can no
longer be tolerated.” The statement
continued:

“The goal must be one program for
utilizing national resources in the na-
tional defense. We must have one de-
fense plan. We must have a single
military service, one chief of staff, onc
promotion list.”

On the subject of air strength, the
Air Force Assn. called on President
Eisenhower, Congress and Defense
Secretary Charles E. Wilson to “re-
assess the existing force goal of the Air
IForce and the funding designed to
support it and either realistically revise
the force goal of the Air I'orce dm\n
ward or its funding basis upward.”

Quarles Indicates Cut

USAF Secretary Donald E. Quarles
immediately replied that the adminis-
tration may well cut the number of
wings. He said the administration does
not consider 137 wings “‘a permanent
thing” and indicated IMiscal 1958 may
sce the start of a downward revision.
The Sceretary emphasized that any such
change would be due to the increasing
potency of USAF weapons along with
the Army’s fast—grm-.riug ability u.itl':
tactical missiles for “close suppnrl'

The Secretary’s indication that the
USAI" mayv be forced to surrender at
least some of its tactical mission to the
Army was made in a statement prior to
the convention’s awards banquect.

QOuarles speculated that USAF man-
power demands will be cut in line with
administration policy beginning with
the Fiscal 1958 defensc budget. De-
spite these cuts, the budget is expected
to run substantially higher than the onc
adopted by the recent Congress with
more money being poured into bases,
equipment and maintenance.

In his formal address, Quarles argued
that a superiority in airplanes does not
mean escape from catastrophe in nu-
clear war. He said it is important only
to maintain what he termed a “mission
capability” despite r:hangt.:s in the
technological and stmtegm sltuarmm
“There comes a time,” he added,
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the course of increasing our airpower
when we must make a determination of
sufhciency.”

Continued reliance upon deterrence
to prevent war was accepted by the
Secretary, and he insisted that this is
true for limited aggression as well as
total war. Yet he said that many im-
portant elements making up ﬂ'IE deter-
rent power are “intangibles.”

Symington Rebuttal

Even before Quarles gave his address,
Sen. Stuart Symington (D.-Mo.), hrst
USAF secretary and head of the recent
Senate airpower investigation, took 1s-
su¢ with the administration viewpoint,
e insisted that airpower is not made
up of “intangible” factors and bluntly
assailed the suggestion of a cutback in
the number of USAI" wings

Sen. Svmington said Gen. Nathan
I, Twining, USAF Chief of Staff, is
confident the United States can main-
tain supecriority of : ﬂrpm\cr “if we con-
tinue our planning.

“I am sure he means USAF plan-
ning,” the Senator declared, “not plan-
ning in the Burecau of the Budget.”

Air Force Reaction

Secretary Quarles’ open defense of
proposals to cut the size of the armed
forces and the number of USAF
manned wings brought immediate and
heated criticism from AFA veterans and
uniformed officers present at the con-
vention.

This criticism extended to men who

Symington ‘Man of Year’

New Orleans—Sen. Stuart Symington (D.-Mo.), former secretary of the Air Force
and stern critic of the Eisenhower administration’s airpower policies, was named
“Aviation’s Man of the Year” for 1956 by the Air Force Assn.

Symington, who received the same honor in 1948, was awarded the H. H. Amold
Trophy at the AFA's tenth annual convention. He was chosen, AFA said, for his

are interested primarily in the research
and development effort that is essential
to maintenance of qualitative superior-

ity,
"Other convention speakers included

Gen. Twining, Gen. Otto P. Weyland,
chief of the Tactical Air Command;
David S. Smith, USAF assistant secre-
tary; James H. Duughs USAL under-
sccretary; Edward P. Curtis, special as-
sistant to the President for awiation
facilities planning, and Lt. Gen. Charles
B. Stone II1, chicf of the Continental

Alr Command,

General Tire Orders
Fairchild Friendship

Washington—General Tire and Rub-
ber Company last week became the first
U. S. Corporation to order an executive
version of the Fairchild F-27 twin turbo-
prop aircraft.

The contract for the one airplane
brings total sales of the F-27 by Imr-
child to 27 with options on an addi-
tional 23. Deliverv is scheduled early
in 1958. The F-27 will be 111tﬂgmtcd
into the feet of six multi-engined air-
craft now operated by General Tire and
Rubber Company.

The F-27 has been ordered by five
local airlines. Deliveries are scheduled
to begin late in 1957. The turboprop
transport will be operated by Piedmont
Airlines, Mackey Airlines, West Coast
Airlines, Frontier Airlines and Bonanza

Air Lim:s.

e ——

“determined and enlightened inquiries into the true status of our national airpower,”
and his “repeated efforts to achieve armed strength consistent with the dynamic

nature of the military requirement.”

(Others honored at the convention included:
® Television entertainer Arthur Godfrey received the Hoyt 5. Vandenberg
Memorial Trophy “for distinguished service to airpower in the field of Air Age |

education.”

e Lt. Col. Frank K. Everest, Jr., pilot of the Bell X-2 and chief of flight test at
Edwards AFB, Calif.,, won the flight test award for “advancing the state of the
acronautical art and contributing significantly to the security of the nation.”

® Dr. Chalmers W. Sherwin, University of Illinois physics professor and former
USAF chief scientist, won the Science Award for “outstanding contributions to the
development of a long-range radar system.”

e Beirne Lay, Jr., screenwriter, received the Arts and Letters trophy for “dramatic

writing on the Air Force mission that is significant for its popular appeal and for

a realism born of hard-won experience.”

Lay was the author of the scripts for the movies “Strategic Air Command” and

“Twelve O'clock High.”
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Congress Gives Airpower New Strength

Democratic-controlled Congress pushes airpower
program but blocks civil air-safety measures.

By Katherine Johnsen

Washington—Constant prodding that
forced the Eisenhower administration
to put more teeth into its airpower
program was the most notable achieve-
ment of  the Democratic-controlled
Congress which recently adjourned.

On the other hand, the second ses-
sion of the 84th Congress wasted too
much time on purposeless civil aviation
investigations.

Congressional activities which spurred
action in the aviation ficld included:

Military Airpower

Although the President, in presenting
the administration’s defense  program
to Congress in January, emphasized
airpower and guided missiles, Scnate
Democrats promptly challenged the Air
lForce program as inadequate.

The administration program, the
President said in his State of the Union
message, was designed to “push the
production of the most modern military
aircraft.” He added that “the develop-
ment of long-range missiles has been
on an accelerated basis for some time.”

Dissatisfied, Democratic Sen. Richard
Russell of Georgia, chairman of the
Armed Services Committee, called on
the Air Foree to report just how it would
use the $1.5 billion more than proposed
by the administration if such a sum
were added to the USATL budget. And
Democratic Sen,  Stuart  Symington
(Mo.) declared in a fAoor spcech that
the President was hiding from the pub-
lic the “fact” that the U.S. is “behind
the Soviet Union in the long-range bal-
listic missile ficld, the most important
new weapon the world faces today.”

In another move, Democratic Sen.
Henry Jackson (Wash.) called for a
missile “czar” to expedite and coordi-
nate the U.S. missile programs. Fi-
nally, a Senate Airpower Investigating
Subcommittee, headed by Sen. Syming-
ton, was appomted to investigate the
administration’s airpower program.

The result: the administration de-
clined to submit a proposal for $1.5
billion additional USAT funds but did
volunteer a $376.5 million USAF in-
crease (including $248 million for B-52
production), plus 550 million for pos-
sible “emergency” developments in the
missile program, $55 I‘.I'IHEEITI for Army
construction of the Distant FEarly
Waming program and $%65.6 million
for Navy DEW construction and con-
version of ships to missile capability.
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A missile “czar”"—Eger V. Murphree,
former president of ESSO Rescarch
and Engmeerning Co.—was appointed.

Democratic senators viewed the Ad-
ministration’s proposal as “better late
than never” but as still “not cnough.”
Testimony by top Air Force officers
before the Symington subcommittee
added up to the fact that the adminis-
tration’s increased program remained
“too auvstere.” Gen. Curtis LeMay,
commander of Strategic Air Command,
recommended an additional $3.5 hillion
for SAC alone, including 51.8 hillion
for amcraft. Lt. Gen. Donald Putt,
deputy chief of staff for rescarch and
development, called for S250 to 5300
million additional for research and
development.

In another compromise overture, the
administration agreed to an increase of
5350 million in USAI" procurement
funds and 5100 million for research and
development. Democrats, with some
Republican backing, insisted on 5800
milhon additional for procurement.

Result of the Democratic prodding:
Congress handed the administration 2
Fiscal 1957 USAF budget providing
$6.8 billion for planc and missile pro-
curement (as compared with the 55.8
million requested by the President in

January) and $710 million for research
and development (as compared with the
5610 million originally proposed by the
President).

Renegotiation

Most consequential result of two con-
gressional investigations into  mlitary
aircraft procurcment and profits was to
focus on loose and inequitable practices
of Air Force and Navy and the Renego-
tiation Board,

After a vear's study of the 12 major
airframe  manufacturers, the Housc
Armed Services Investigating Subcom-
mittee said that, in general, it found no
excessive profits. It added, however,
that profits claimed on some individual
contracts “are higher than they ought
to be."”

The House Appropnations Com-
mittee cnticized both the Air Force
and Navv for delavs in scthing firm
target prices on  incentive-tvpe con-
tracts and in firming up letters of
imtent.

When work has progressed sub-
stantiallv before a contract is signed,
the committee protested, the Air FForce
and Navy are generally obliged to con-
tinue it on the contractor’s terms.

The committee also mlnfplzain-‘::] that,
by permitting the use of production

funds for research and development,
USAY and Navy cnable some contrac-

I-=im|l 1957 Av;ﬁon A;;lropriuﬁons

(000,000 omitted)

Administra- Approved
tion
Request Congress F Y 1956
for for Appro-
FY 1957 F Y 1957 priation
B TR o o ot B ot e o A s $15,666 516,460 514,740
(Exclusive of Public Warks)
This imcludes:
Aircraft and Related Procurement. .. 6,048 6,848 6,306
Research and Development. .. ... .. 610 710 570
Naval AviaBon .......oovvvvaissnres 2,546 2,544 1.715
This includes:
Aircraft and Related Procurement. . . 1,733 1,733 206
Civil Aeromautics Administration. .. ... 305 245 169
This includes:
Development of Air Navigation
1T e A e R A A 108 a5 16
Civil Aeronautics Board. . . ... ....... 24.7 20.8 56.9
This includes:
Administration .................. 4.7 4.6 4.4
Airline Subsidies ..............0. 20. 16.2 52.5
National Advisory Committee for Aero-
1T 14 4 T S 79.7 75.9 12.7
64.7 61.9 60.1
15. 14. 12.6
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USAF’s Flying Nuclear Reactor

World's first aircraft to fly with an operating atomic reactor aboard Convair B-36, now the XB-36H. On flights reactor does not power
plane, and low-powered Convair-built reactor is not tumed on until over unpopulated area. Airscoops on XB-36H fuselage aft of wing
cool reactor when operating. Effects of radiation on instruments, equipment, airframe, flight crew, are checked carefully, and new de-
vices tested. XB-36H's dark blue nose and orange mdiation symbol on vertical tail distinguishes airplane from all others. First published
imformation and pictures of the XB-36H appeared in Aviation Week’s ARDC issue of August 6, pages 149, 174,

tors “to obtain control of newlv de-
veloped equipment” and thus gain an
advantage towards scecuring production
contracts for the equipment. This
committee’s mvestigation is continuing.

The industry, as well as the USAF
and Navv, were urged by the House
Armed bervices Investigating Subcom-
mittce to revise policies on executive
compensation charged against govern-
ment contracts,

The subcommttee chairman, Rep.
I', Edward Hebert (D.-La.), said he was
“stunned” by the executive compensa-
tion paid by some of the “smaller”
airframe companies and proposed that
they “take a good look at themselves
or the house will fall down.”

The subcommittee also protested the
“welter of confusion” in the differing
compensation allowance policies of the
USAF and Navv and called for the
establishment of a uniform schedule.

Renegotiation Passed

Although the renegotiation law was
renewed (to Dec, 31, 19558) in the rush
to windup the session, there was sharp
criticism of it and its administration by
the Renegotiation Board. Rep. Hebert
termed the law “a hvdra-headed mon-
ster which evervone seems to be afraid
to disown for fear he will be charged
with wanting to pav excessive pmﬁ"r.t;."

From the extensive financial data
supphed his subcommittee by the 12
airframe companies, Hebert said he fails
to understand whyv the board cleared
some and assessed others.

Sen. John Sparkman (D.-Alal), chair
man of the Small Business Committee,
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called the renegotiation measure “selec-
tive taxation without rate from which
there is no workable or practical ave-
nuc of appeal.”

Government Information

After several months studv, a House
subcommittee headed by Rep. John
Moss (D.-Calif.) reported that “a paper
curtain has slowly, almost imperceptibly
descended,” blocking the flow of infor-
mation from the government to the
public,

The investigation is continuing,

The subcommittee’s critical interim
report, one unanimously approved by
the full Government Operations Com-
mittee, singled out the Department of
Defense as having “the most restrictive

and . . . most confused” public informa-
tion organization within the govern-
ment,

Commercial Aviation

Congressional pressure also influenced
the administration’s attitude on two kev
commercial aviation matters: -
e Airline Fares, Under fire from Con-
gress, the Civil Aeronautics Board voted
to undertake an investigation of trunk
airlime Fares,

A study by the General Accounting
Ofhce for the Senate Commerce Com-
mittee had urged the fare investigation.
At hearings before the House anti-
monopoely subcommittee, Congressmen
denounced Board action in 1952 when
a proposed investigation was voted
down,

* Bilateral Negotiations, Civil Acronau
tics Board members agreed that repre-
sentatives of affected airlines should be
participants i negotiations of bilateral
air agreements with foreign nations after
Senate Commerce Committee hearings
focused on the lack of industry partici-
pation in the negotiation of the U, §.-
German bilateral agreement.

Legislation legally requiring industry
participation was unanimously approved
by the Senate Commerce Committec
and the Senate in the closing davs of
the session. -

There was not time enough for the
House to act on the measure, but the
unanimous, non-political action by the
Senate is a strong statement of congres-
sional position.

In addition, the measure would have
made CAB decisions on territorial route
cases hnal and restricted the President's
authority over international route cases
to matters affecting “national defense”
and “ftorcign poliey.” These restrictions
were an outgrowth of the West Coast-
Hawaii Case in which the President had
mitially reversed CAB’s decision. Later,
under congressional criticism, the Presi-
dent revised his position.

Where Congress Failed

On other measures, Congress was in-
effective:

Although several air safety measures
(including one which would have
banned jet aircraft from airports of cities
with a population of over one million)
and numerous investigations ot the air
navigation system were undertaken,
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Congress failed in a final showdown to
follow the administration lead on two
concrete air safety proposals. They were:
® Request of $108 million to telescope
the five-year airways development pro-
gram into three was cut to S85 million.
* Request for $34 million to begin con-
struction of an alternative airport to
handle the oversaturated traffic at
Washington National Airport was re-
tused.

Instead, the Scenate Appropriations
Committee appointed a subcommittec to
study the matter of an alternate Wash-
mgton airport, which alrcady has been
under study for five vears,

Independent CAA

Prolonged hearings before the Senate
Commerce Aviation Subcommittee, on
the resignation under administration
pressure of former Civil Acronautics
Administrator Fred B. Lee and the
cstablishment of an independent Civil
Acronautics  Administration  accom-
plished nothing but delav in the con-
firmation of a new CAB member and a
new CAA Administrator,

Senator A. S, Mike Monroney (D.-
Okla.) attempted to show that Lee was
cocreed to resign by a “ground minded”
Commerce Department and that legis-
lation should be passed separating the
CAA from Commerce,

However, so little substantiating
cvidence was developed at lengthy hear-
ings, that the legislation was not even
brought to a vote before the subcom-
mittee.

While Sen. Monroney pursued the
project, action on the nomination of
G. Joseph Minetti to the CAB and
Charles Lowen as CAA administrator,
both submitted carly in January, were
suspended. They were finally confirmed
m mid-June.,

Monopoly Hunt

An mvestigation by the House Anti-
Monopoly Subcommittee in an cffort
[ find a monopoly situabion in air trans-
nortation  fizzled out.  After several
months of hearings, the subcommittee
l:as vet to issue a report on its Andings.
The mvestigation was largelv a one-man
show by the subcommittee’s chairman,
Rep. Emanuel Celler (D-N. Y.).

At the outset, Celler protested that
Pan American World Airwavs 15 “abso-
lutelv. dominating the international
scene.”

Then he switched to the Air
Transport Assn,, suggesting that “the
close and continuous relationship” be-
tween ATA and the CAB might involve
“conspiracy.” Next, Celler switched to
the nonscheduled  airlines, proposing
that four carriers operated “as a pool”

and dommated the Air Coach Transport
Assn.
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There were two controversial person-
alities:
® Defense Secretary Charles Wilson.
Congressional an tagonism towards \Wil-
son began carly in the session with the
complaint of Rep. Clarence Cannon
(D.-Mo.), chairman of the House Ap-
propriations Committee, that at execu-
tive hearings Wilson “dodged, squirmed
and didn’t answer.”

Criticism continued and reached its
peak with the charges on the Senate
floor by Sen. Richard Russell (1D.-Ga.),
chairman of the Armed Secrvices Com-
mittee, that Wilson treated senmators
with disdain, at times almost w:'th con-
tempt,” that the Secretary “dictated
without regard to law or the Constitu-
tion,” that he "sought to intimidate
(military) ofhcers” and that “his vanity
and arrogance are surpassed only by his
lack of understanding of the American
svstem of government and its division
of powers.”

* Louis Rothschild, Under Scerctary of
Commerce for Transportation. At the
opening of the session, Rothschild, who
had scveral bouts with congressional
groups, stirred up a political debate by
giving advance lists of airports allocated
federal mid funds to the Republican
Congressional Eimiﬂlgn Committee,
"iulr-:.r.qm.ntlx Republican Congressmen
took credit for projects in their respec-
tive districts. Rep. Prince  Preston
(D.-Ga.) led the Democratic attack by

protesting  that  Rothschild  “clearly
demonstrated  political contempt  for
members of Congress of the majority
party by the conspiracy to claim credit
for a program this administration once
undertook to destroy. In other words
thev denv parenthood but are willing
to adopt the child.”

Service Rivalry

Service rivalry crupted on  Capitol
[Till on two 1ssucs:
e Navy testimony before the Senate Ap-
pr::npriat:'um-. Committee that carrier air
power “significantly angments” fhe na-
tion’s stratcgic power and that there are
“very few” targets out of the reach of
the Navv attack bombers brought a
srompt challenge from USAF Chief of
taff Gen. Nathan Twining, who told
the committee that the Navy's contribu-
ton to strategic air capabilitv would be
“small” in the initial and critical, phase
of a major war.
o Army Chief of Staff Gen. Maxwell D.
Tavlor protested that the USAF pro-
gram to man bases with the Navy-
developed Talos missile invaded the
Armyv's air defense mission.  Army at
least temporary victor. Congress de-
clined to authorize $16.4 million for
Talos launching installations but au
thorized an additional $137 million for
various facilitics for the Army’s Nike
missile.

Agencies Hide Information Behind
Self-Devised ‘Secrecy’ Stamps

By Evert Clark

Washington—Government  agencies
have cited 61 documents, ranging from
the Constituation to  departmental
memoranda, as authonzation for keep-
ing mformation from the public on the
grounds of security,

An analvsis prepared for the Iouse
Information Subcommittee shows that
40 agencies use seerecy  classifications
which thev originated.

President  Eisenhower’s  Exceutive
Order 10501 provides for three classi-
fAications—"Top Secret, Sceret and Con-
hdential—and  states  speciheally  that
“no other designation shall be used to
classify defense information, including
military information, as requiring pro-
tection in the interests of national de-
fense, except as expressly provided by
statute.”

The Information  Subcommnuttee,
headed by Rep. John E. Moss (D.-
Calit.), submitted questionnaires to 60
exceutive departments and agencies. It
has published an analysis of the an-
swers, prepared for the subcommittee
by the Legislative Refercnce Service of

the Library of Congress. The analysis
shows that:

What Analysis Shows

» Of 60 agencies questioned, only four
said all the mformation they possess 1s
available to the public—the Fine Arts
Commission, the Indian Claiims Com-
mission, the National Capitol Housing
Authority and the Veterans Education
Appeals Board.

e Forty agencies have originated 30
scerecy labels of their own., Examples:
“Not for public mspection,” “Timited
official use” and “for staff use onlv.”
The subcommittee and its parent Gov-
ernment Operations Committee noted
m an interim rt that the "re-
stricted™ classihication abolished hj.' Fx-
ccutive Order 10501 “has been replaced
by manv ingenious offspring, all de-
ngnu] to perpetuate concealment.”

* Number of people in government
who have the power to classity informa-
tion 15 incalculable. (Trevor Gardner,
former assistant sceretary of the Air
Force for research and development,
estimated when he testihed before the
subcommittece that the number ap-
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proaches one million). The Atomic
Energy  Commission, the analysis
shows, has 93 officials authorized to
stamp documents Top Secret. The
number who can apply lower classifica-
tions 15 even greater.

Thirty of the 60 agencies said they
do not restrict information on the
grounds of securitv. The other 30 cited
these authorities for their action:
® The Constitution.
® Nincteen federal statutes.

* Five Supreme Court decisions.

¢ Five executive orders.

® Four Presidential and \White House
lctters and directives.

* Two letters and two opinions of the
Attorney General,

» Twenty-three departmental manuals,
memoranda, regulations, orders, cte.

The subcommittee now plans to re-
sume hearings on government informa-
tion and secrcey policies late in Sep-
tember to hear Defense DLplrtmcnt
witnesses whose testimony was  post-
poned by adjournment of Congress.

One dav will be devoted to research
and development chiefs and one to pub-
lic information chiefs from Defense and
the three services, The seeretaries of the
three services will be called on the final
dav and questioned on how they rec-
tifv sccurity abuses.

On the basis of what it has heard so
far, the subcommittee called Defense'’s
information policies and practices “the
most restrictive and . . . most confused”
m government.

The subcommittee hopes to have its
life renewed in the 85th Congress so
it can take testimonv from State and
Justice Departments and consider legis-
lation to cut down the restrictions on
release of government information.

Fiscal '58 Estimates
Rejected by Wilson

Washington—Defensc Secretary Char-
les E. Wilson last week rejected esti-
mates of the Army, Navv and Air Foree
for a fiscal 1958 budget that would total
548.5 billion, approximately S12.5 bil-
lion above that for the current vear.

There was no indication of just how
much of the total the USAF requested,
but Wilson said he expected the budget
to go up and there would be growing
El‘.l'IFIhHSIS on airpower. He said the Air

‘orce still has not provided a firm
program for spending the additional
$800 million provided by Congress for
aircraft procurement ::lunng fiscal 1957.

The Secretary made it clear that
there will be no change in the country's
military plans and procurement as 2
result of the crisis over the Suez Canal.

Obviously placing full confidence in
Secretary of State John Foster Dulles to
kecp the peace while both Britain and
France are taking militarv precautions,
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\‘u’iisun characterized the Suez affair as
a “nipple.” Said he:

“And while any of these things arc
important  matters and  well worth
watching and handling very carcfully,
our country can't flip up and down
with such relatively small things.”

Other comments by the Defense
Sccrctary:

® There is no plan to increase produc-
tion rate of the Bocing B-52 jet bomber
bevond the present sthcdulrzd output
of 20 a month.

e Increasing steel prices probably will
cost the Defense Department between
%25 and 535 million.

e Atomic weapons alone are not enough
to win all tvpes of wars.

Odlum Asks for Better Utilization
Of U. S. Scientists, Engineers

New Orleans—Better utilization and
recognition of scientists and enginecrs
arc essential if the U. S. is to maintain
leadership in the technological race
with Russia, the Air Force Assn. was
warmed by Flovd Odlum, president of
the Atlas Corporation.

Pointing out that about one-third
of the technological talent emploved by
pnmtc industry in this country is work-
mg on Defense Department projects,

Odlum criticized such multiple efforts
as that found in the ballistic missile
held, with several projects competing
for engineering and scientific skills “as
well as for money, facilities and man-
agement.”

e suggested that such weapons as
the intercontinental ballistic  missile
might be achieved sooner if there were
fewer competing projects. e con-
I:inua::d

“Industry might with better manage-
ment do current tasks with less people.
When I hear about 2,000 or more engi-
neers on an airframe task, it impresses
me as wastage. Increasingly complex

XV-1 Reaches 200 mph.

Baltimore—McDonnell's XV-1 con-
vertiplane has attained speeds of 200
mph. after successfully converting from
vertical to horizontal flight.

Last week's announcement by the Air
Rescarch and Development Command
said the convertiplane made its first suec-
cessful conversion from wvertical to hori-
zontal flight in April, 1955. Pilot for the
flight was McDonnell test pilot John
Moll. Its recorded speeds in horizontal
flights are approximately 40 mph. faster
than those attained by conventional heli-
copters.

The XV-1 is powered in vertical flight
by pressure jet engines mounted at the
tip of cach rotor blade. Pusher-type pro-
pellers provide the power for forward
flight.

The flight evaluation program was car-
ried out at McDonnell Aircraft Corp.'s
S5t. Louis plant by personnel from the
ARDC Flight Test Center. A second
XV-1 has been built and is now under-
going evaluation.

tasks can’t be solved by merely mcreas-
ing numbers.

“With 2,000 engincers on a single
project, a disturbing number of them
must be wasting their technical skills
in administrative and other non-eng-
necring tasks.”

Odlum represented industry on 2
slate of speakers who discussed “Man-
power in the Jet Age,” at the associa-
tion’s tenth annual convention.

Dr. Alan T. Waterman, director of
the MNational Science Foundation, said
futurec needs of industrv for tech-
nological talent can best be met by
supporting basic research and educa-
tional activities in the nation’s um-
versities.

James McCormack, Jr.,, of Massa-
chusetts Institute of [EE]IHE]HE"‘. and a
retired USAF major gener: al, smd a
major factor in the industrv's immedi-
ate future is the failure of two-thirds of
the top 50% of high school graduates
to go to college.

Pratt & Whitney Plans
Florida Engine Plant

Pratt & Whitney Aircraft is planning
the construction of a S42-million jet en-
gimne design and test center in Palm
Beach County, Fla.

Formal announcement of the plans

probably will be made shortly after the
I']unda legislature approves a measure
permitting the United Aarcraft divi-
sion to take over a 40,000-acre plot now
under the jurisdiction of the State
Game and Fresh Water Fish Commis-
sion. The legislation, which already has
been introduced, is expected to pass
without major opposition.

The plant, which will serve as an
auxiliary to Pratt & Whitnev's main
fucilitv in Fast Hartford, Conn. The
Palm Beach site was decided upon pri-
marilv becanse of its remoteness from
urban arcas. Company ofhcials, who
looked over several areas in a number
of states before deciding upon Florida,
also wanted to And an area that could
serve as a drawing card in the recrmting
of engineers and technical people
needed to man the plant.
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Ramjet Drives Missiles

Bristol “Thor'" ramjet drives two British missiles reported to be in production by Bristol
and English Electric. Starting reliability is claimed to be 1009 and Bristol engincers say
the fuel svstem is better than any American system. Thor's shock generating nose cone and
radial flame holders are shown by the light of combustion in photo taken by aft facing
camera mounted on a test missile (top). A missile powered by Thor is accelerated to start-
ing speed by four booster rockets shown burning out immediately after separation (center).
Shock front is visible ahead of boosters and two shocks may be seen on the missile.
Envelope of the ramjet (bottom) is charscteristically clean and simple. Over 200 Thor-
powered test vehicles have flown from the missile ranges at Aberporth, Wales and Woomera,
Australia, The missiles have been destroved in flight because their rimges are great enough
to carry them outside the restricted firing area.
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Rockets Boost Napier
Ramjet Test Vehicle

Technical details of the British Ram-
jct altitude record holding  Napier
NR] 1 (AW Oct. 24, 1955, p. 51;
Mar, 26, 1956, p. 53) have been re-
lcased by the Napier company.

Eight sohd propellant rocket motors
mounted in pairs on the sides of the
viehicle aceclerate it to the speed neecs-
sary to start the ramjet. Fach booster
pair 15 Atted with a large stabilizing
fin, the tip chord of which 15 greater
than the root chord. The four large
fins arc necessary because the center of
eravity of the missile 15 located far aft
before the scparation of the boosters.

After burn-out of the rockets, the
wrap-around  booster assembly  disen-
eages at the front end and 15 peeled
away ftrom the fusclage by small out-
ward lifting fins.

The four stabilizing fins of the ram-
jet stage arc made of a wooden frame
clad with light alloy.

An airfoil-shaped center body  di-
vides the front fusclage into two scmi-
circular diffuser ducts. The center bodv
comtains  radio  receiver, telemetering
transmitter, fuel tanks and components
of the fuel svstem.

The NR] 1 1s approximately 20 fect
long and 18 mches m diameter. [Mucl
is kerosenc.

Pratt & Whitney to Add
Some 3.000 Employes

East Hartford, Conn.—Pratt & Whit-
nev  Adrcraft will hire approximatelv
3,000 new emploves before the end of
the vear, mamly to man expanding
production of new jet engimes.

As recruibment schedules are flled,
the company expeets to begin the new
vear with 40,000 employves in its various
Connecticut facilitics.

Wright A, Parkins, general manager
of P & W, attributed the new emplov-
ment to the “outstanding success” of
the J57 jet engine and the scheduled
future usc of the J75.

News Digest

Bristol Britannia G-ANBH rctumed
to England from Entebee, Uganda
where tests were made on modifications
of Proteus turboprop engine to prevent
combustion Aameouts, Results are being
analyzed. Preliminary testing began fol-
lowing a “heat soak™ of several hours
on runway at Khartoum.

Taylorcraft, Inc, purchase of Conti-
nental, Ine,, Danbury, Conn., is initial
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Convairs Atlas...
a key to

ultimate peace!

A TOP PRIORITY PROJECT OF THE U. 5. AIR FORCE

Convair’s intercontinental ballistic missile, a vital weapon

for our national security, 15 aptly named Atlas. As a

deterrent to war—a force for world peace —it literally can
sustain the future freedom of all mankind!

For ten years Convair's Engineering to the Nth Power has

led the way in the development of the 1cBM. Today, Convair
continues 1ts leadership with the largest and most experienced
organization in the astronautics field. CONVAIR-Astronautics

is now building a complete facility in San Diego, California, to
produce the Atlas...a key to ultimate peace!

GO
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RESEARCH AND DEVELOPMENT PERSONNEL [he above
curve shows the growth in Ramo-Wooldridge personnel
which has taken place since our Progress Report one year
apo. A significant aspect of this growth is the increase in
our professional staff which today is made up of 1353
Ph.D’s, 200 M.S!s and 265 B.S's or B.Als. Members of the
staff average approximately ten years' experience.

FaciLiTieEs Within the past few months, construction has
been completed at our Arbor Vitae complex. which now
consists of eight modern buildings of 350,000 square feet,
four of which are illustrated at the bottom of the page.
MNearby is the R-W flight test facility, including hangar,
shop, and laboratories, located on a 7-acre plot at Inter-
national Airport.

To provide additional space for our continuing growth,
construction has been started on an entirely new 40-acre
Research and Development Center, located three miles
from the Arbor Vitae buildings. The photograph above is
of a model of the Center, which we believe will be one of
the finest research and development facilities in the coun-
try. The first three buildings, now under construction, will
total 250,000 square feet.

A second major construction program is underway on a
manufacturing plant for gquantity production of electronic

After Thirty-Four Months...

systems. The initial unit of the plant, located on a 640-acre
site in suburban Denver, Colorado, will be completed next
spring and will contain approximately 150,000 square feet.

PprROJECTS Our current military contracts support a broad
range of advanced work in the fields of modern commu-
nications, digital computing and data-processing, fire con-
trol systems, instrumentation and test equipment, In the
euided missile field, Ramo-Wooldridge has technical direc-
tion and systems engineering responsibility for the Aar
Force Intercontinental and Intermediate Range Ballistic
Missiles. Our commercial contracts are in the fields of
operations research, automation, and data processing. All
this development work is strengthened by a supporting
program of basic electronic and aeronautical research.

THE FUTURE As we fook back on our first three years of
corporate history, we find much ro be grateful for. A wide
variety of technicallv challenging contracts have come to
s from the military services and from business and indus-
trv. We have been fortunate in the men and women who
ave chosen to join is in the adventure of building a com-
pany. We are especially happy about the six hundred scien-
tists and engineers who have associated themselves with
R-W. Their talents constitute the really essential ingredient
of our operations. We plan to keep firmly in mind the
fact that the continued suceess of The Ramo-Wooldridge
Carparation depends on our maintaining an organizational
pattern, a professional environment, and methods of oper-
ating the company that are unusnally well swited to the
special needs of the professional scientist and engineer,

The Ramo-Wooldridge Corporation

S730 ARBOR VITAE ST.

TEREEREN RS

P LOS AMNGELES 45, CALIF,

step by Taylorcraft toward production
of 1 combination tm'anu':f., and automo-

bile, Continental has Aown prototypes
of CAA certificated “Airphibian,” but
never has gone into fulll production.
Tavlorcraft has no immediate produc-
tion plans. Purchase was made with
1 ':L}'lnl craft stock.

Additional M-21C Vertol hehcopters
have been ordered for Army under _'."_-Eﬁ
million contract awarded by LUSAL.

B. I'. Goodrich Co. created a sep-
arafe :]rmnnflhun R. I'. Goodrich Avia-
tion l‘mduttm P. V. F'L‘rdn w is general

mqumgr_r.

Minister for Civil Aviation for Aus-
tralia, Athol Townley, said bilateral air
transport agrecement between Australia
and Germany has been reached. When
mtified, it will confinn existing Aus-
tralian airline operations umdu{lr:{[ by
Qantas Empire  Airwavs to  London
through Frankfurt. It also will extend
reciprocal rights to a German  desig-
nated airhine to operate from GLnlmm

to Svdney,

Air-cooled V-4 engine carrving 70 1b.
of alummum in mtt] weight of "I'L}U' 1.,
15 visualized as pow Lrpi.mt for mirbome
military vchicles. Engine, developed Dby
Aluminum {.nml:hnu of Amecrica and

American Motors, was primarily directed

toward antomotive feld.

Orders of $23.9 million for clectronic
bombing svstems and gun-bomb- rocket
sights went to AC “&|.‘-I1‘L Plug hvision
of General Motors. The Lln ision also
15 developimg an inertial guidance sys-
tem For an advanced US. "LI missile.

What company calls largest pre-
fabricated, shiclded enclosure ever built
has just been erected by Bell Aircraft
Corp., Buffalo, for comprehensive clee
tronic testing of guided missiles and
simall aircraft. Shicld measurcs 40 ft.
i length, 35 ft. wide, 15 ft. ligh.

General Dyvnamics Corp. will design
and  build world’s lirgest  supersonic
wind tunnel, valued at 52.5 million,
Contract, lct by U, S, Army Corps of
Fingincers, is for Air Foree's Amold
Engimeening  Development Center in
Tullahoma, Tenn. GIYs Boat Division
at Groton, Conn., will exccute contract
with a sister division, Stromberg-Carlson
of Rochester, N, Y.

Air Force will send 189 aireraft to
participate in 1956 National Aircraft
Show at Oklahoma City, Okla., Sept. 1,
2 and 3. Included are Lockheed IF-104,
Convair F-102, McDonnell F-101,
North American F-100C and Bocing
B-52.
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Caravelle Survey

I“irst Sncase SE 120 Caravelle delivered to
Air France haunls cargo between Paris and Al-
giers,  Air France is conducting an exten-
sive  operational  survey  with  the  twin-
engine jet airliner preparatory to beginning
regular passenger service with a fleet of 12
Curavelles late next vear or early in 1958,
Cargo is loaded through a forward door in
fusclage. Passenger entrance is throngh the
atch to rear bottom, Steps are an integral
part of the door. Rolls-Rovee RA 29 Avon
engines are mounted on cither side of the
fusclage at rear. Caravelle cruises at 410
knots at an altitude of 39,000 ft. With a
pavload of 15,000 Ib., normal range is 1,620

il males.
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AIR TRANSPORT

Eyewitnesses Describe TWA-UAL Crash

CAB hearings produce structural evidence of

collision, tramslation of last United message.

By Craig Lewis

Washington—Public hearings on the
Trans World Airlines-United Air Lines
accident over Grand Canyon turned u
three possible evewitnesses to the cm&ﬁ
and produced defnite information that
the two transports collided in mid-air.

A high-level Civil Acronautics pancl
of inquiry examined three dozen wit-
nesses during the Washington hearings
in an effort to find out just how and
why the TWA and United transports
crashed.

Testimony of the CAB structural in-
vestigation group produced cvidence
that the T'WA Super Constellation and
United DC-7 colhded in flight before
they fell into Grand Canvon in the
June 30 accident which killed 128
people.

Investigators retricved wreckage from
both planes. Examination showed that
the left outer wing of the United DC-7
made contact with the Super Constel-
lation fusclage forward of the tail. It
also showed that a DC-7 propeller or
propellers made one or more cuts in
the Super Constellation fuselage.

Eyewitness Accounts

CAB investigators are still examining
material from the accident in an effort
to determine the angle at which the
two mrcraft converged and their posi-
tions when thev collided.

At the hearing, the CAB called four
surprise witnesses. Three of them told
the mvestigators thev saw the collision
while driving along U.S. Highway 66
near Grand Canyon,

Mr, and Mrs, Eugene ]. Siefer said
they saw two aircraft appear in a break
between two large cloud formations in
the Grand Canyon area. They said
the aircraft collided, then remained
locked together for the few seconds
they remained in view. Sicfer said the
plancs were a Constellation and a
DC-7.

The Sicfers said thev were a few
miles cast of Flagstaff, Ariz., when thev
saw the aircraft. Theyv reported that
the planes appeared between two large,
billowv cloud formations, one of which
was very dark. Siefer said it appeared
that the two planes may have fown
around opposite sides of the cloud
formation before they met.

In a long day of hearings, the in-
vestigating board tried repeatedly to
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shake Siefer's story, but he remained
convinced that he had seen two aircraft
collide over Arizona on June 30.

Two vacationers from West Virginia,
Mr. and Mrs. Walter J. England, were
on Highway 66 west of Winslow, Ariz,,
about the same time. Mrs, Fngland
said she saw an E:'iplminn in the air
while watching some heavy cloud
formations in the Grand Canvon area.

Puff of Smcoke

About noon on June 30, Mrs, Eng-
land said a cloud formation grew very
rapidly over the Grand Canvon. As the
cloud grew larger, it grew darker, and
Mrs. England said she saw lightning
in it.

“And then all at once,” she said, “I
saw a great puft of smoke appear, and
[ kept watching, and it spread out just
like a parachute was opening up. And,
then 1 began to sec somcthing come
down out of the skv and smoke follow-
ing after it, and it came on down until
it got behind the clonds, and 1 couldn't
see 1t anyvmore,”

Mrs. England said the object was an
airplance, At the time, she thought it
was a jet aircraft. She smid she contin-
ucd to watch the smoke cloud and the
falling aircraft “for a good five minutes
or maybe more."”

Both the Sicfers and the Englands
told the CAB group that they had failed
to realize the significance of what they
saw until they learmmed of .the accident
later. Neither couple reported what they
saw until after their return home be-
cause they feared they would be delayed
in the West.

Uncontrolled Airspace

Testimony of communications and
traffic control personnel imvolved in the
TWA and United Hights showed no
apparent irregularities in the way the
two flights were bandled. The ﬂightﬁ
collided in uncontrolled airspace i an
area where the Civil Acronautics Ad-
ministration has no responsibility for
regulating trafhc,

Both flights left Los Angeles under
mstrument  flight plans. Thev were
scheduled to depart 15 minutes apart,
but minor mechanical troubles delaved
both flights, and they actuallv departed
four minutes apart.

When the TWA flight asked to
change his altitude from 19,000 ft. to
21,000 ft., the request was denied be-

cause the United flight was at 21,000,
TWA got permission to iy 1,000 on
lop of the clouds. Both flights left the
airwavs—and CAA responsibilitv—when
they crossed an airway approximately
at the California border.

CAA ofhcials explained that trafhe
controller refused to allow the two air-
craft to cruisc at the samc altitude in
California because they still had to cross
an airway before they moved into un-
controlled space in Anzona.

The CAA witnesses emphasized that
air trathe controllers make no attempt
to provide an advisory scrvice in uncon-
trolled airspace. Thev said the TWA
flight was advised of the United flight’s
altitude as an explanation for refusing
the request for 21,000, not as a wamning
of possibel hazards. Under this policy,
the United flight wasn’t informed of
the TAWA trafhe.

No CAA Advisory

CAA controller Lynn H. MecCreary
of the Salt Lake Citv center was re-
sponsible for the sector in which the
crash oceurred, but he pointed out that
he was responsible only for the air-
wavs in the scctor. Ile said controllers
keep track of aireraft flving through
uncontrolled space primarily to plot
the time and place where they will re-
enter the uim'af.'s svstem.

McCreary said he knew that both
the TWWA and United flights were at
the same altitude when they last re-
ported and that their courses were
plotted to cross. He pointed out, how-
cver, that the pilots were on their own
and could change their course and alti-
tude at will, and, therefore, CAA docs
not provide anv advisory service in un-
controlled arcas.

“Normally,” the controller said, “our
workload is such that it makes it 1m-
possible to provide that tvpe of infor-
mation . . . with the facilities that we
do have.”

A fragmentary radio message from
the United flight was received at Salt
Lake City at the time the two fights
were supposed to report over the
Painted Desert.

CAA controllers were unable to un-

derstand it at first.

‘We're Going In’

Careful replaving of the recorded
message indicated 1t was: “Salt Lake
from 718—=\We're going in."”

David DD. Thomas, dircctor of the
CAA Office of Air Trafhe Control, was
asked what would happen if all air
trafic flew under instrument fight
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First Britannia,
Viscount, Flights

Britannia 301 prototype (top) takes off from Filton Airport for 65-min. maiden ﬂiglll:i
Airplane, to be used for certification of new 300-310 series, has 124-ft. fuselage, 10 ft.
longer than Britannia 100, plus longer range. Twenty-six 300-310 series are on order.
Viscount 802 (below) on 55-min. maiden flight. British European Airways has 24 802s
on order; 802 is powered by four Rolls-Royce Dart R. Da, 6s, subscquent Viscount 806s

will have R, Da 7 engines.

rll"'n. . r‘-.._ ""l__ L 'J'..._ _-.'l._ — - l"-' - . . ‘II

.‘.'-‘-

rules on the federal airways. lle sad
the CAA would accept and handle all
the trafhe.

But, Thomas added, there would be
“penalties in terms of delay, in terms
of cancellations and also for those com-
munitics which are now receiving scrv-
ice in the now off-airwavs arcas.,” lle
said the CAA is now working to 1e-
ieve the situation, and that the tele-
scoping of the five-vear federal airways
plan into three is a step toward solving
the problem.

Testimony of pilots flying in the gen-
cral arca of the accident indicated that
a large cloud formation was building
up over the Grand Canyvon at the time
the collision occurred, and that the
top of the formation was near 25,000
ft.

United States Army and Air Force
helicopter pilots told the investigating
panel of the dificulties they encoun-
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BRITISH EUROPEAN AIRWAYS
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tered in reaching the sites of the two
wrecks, Helicopter crews made 70 trps
into the canvon carrving inveshigators
and removing bodics and picces of the
wreckage. CAB Chairman  James R,
Durfec expressed the Board's apprecia-
tion to the helicopter crews and said
“it was an heroic operation.”

Beech Delivers Twin
Super 18s to Brazil

Beech Aireraft Corporation m o Sep-
tember  will  deliver  five  Beecheraft
Super 18 twin-engined planes to the
Brazilian air force. Super 1875 will be
used for internal communication, and
flown often from small, unimproved
landing strips.

Beech will convert the planes from
excentive eight-place capacity to 11-
place configuration for the work, Braz-

- ‘.L
-

"Il-ld'l"

il's air foree pruratnt!;: uses a fAect of
Muodel 18 Beecherafts, ranking next to
the U.S. and Canada.

Beech Flight Tests

New Executive Plane

Wichita—Beech  Aireraft Corp. last
weck began flight testing a new four-
place exceutive aircraft which it hopes
to place on the market carly next year.

Bearing an external resemblance to
the six-place Twin-Bonanza and  de-
signed to compete with the Cessna 310
(AW Julv 16, p. 50), the amreraft has
been designated the Beech Badger. It
will have a cruising speed of 200 mph.
and is being put through an aceclerated
flight-test program.

The Badger, powered by two 180 hp.,
Lycoming 0-360 engines, will sell for
between $35,000 and $55,000,
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Airline Traffic — June 1956
Revenue Per Cent
Revenue | Passenger Load U. S. Total Revenue to
Passengers | Miles Factor Mail Express Freight Revenue Available
(000) Ton-Miles | Ton-Miles
DOMESTIC TRUNK....... ...
Amerdesn. .. ...ooouiiiinn.s 743,822 | 482,035 78.05 [1,577,482 | 747,262 | 5,610,618 | 53,900,563 65.12
BailE . o it 156,538 | 64,996 | 66.12 | 995,050 | 199,875 | 380,897 | 6,948,862 58.99
Copital ....................| 981,362 | 98630 |6659 | 953.790 | 182.875 989,388 | 10,163,406 50.09
Continental. . ............., 62,504 23,005 57.06 71,218 27,400 106,832 @ 2,411,910 48.39
& | P e PR o] 208,951 08,416 66.09 314,061 245,017 622,686 | 10,640,517 60.40
Eastern. . .......oconnnune. 671,019 | 321,092 | 65.02 | 894,541 | 402,035 | 1,179,655 | 35,057,539 51.05
Mational. .......ovviniennnns 105,916 69,511 T4.14 Qe 308 44,513 370,365 1,729,785 71.75
Northeast, . . ............... 5% 085 192,095 64,03 10,684 16,502 97,714 1,149,602 60.20
Northwest. ................| 134938 | 5,148 | 73.20 | 388,898 | 196,317 660,787 | 10,570,429 61.52
Trans World. . . ............. 398,113 | 395,037 78.47 | 955,707 | 492,816 | 1,823,805 | 34,512,587 69.61
Uidled 5 il 618,875 | 446,730 | 77.77 (2,121,085 | 978,781 | 4,187,669 | 50,180,125 66.38
T N A 97,638 | 49,824 | 69.45 | 207,575 | 71,481 171,779 | 5.214,650 62.93
INTERNATIONAL
American. . ................| 11,209 7,699 | 64.36 11,533 613 999,643 | 1,098,753 65.96
Braniff.............. o 2610 5,785 50.69 g P Lo 70,488 T42 246 94.44
Carribean Atlantic......... ..| 13,824 1,014 60.04 £ 17 e T e 2,207 94,647 57.40
T A e 4,851 5.855 | 65.59 e o 39,633 | 648,670 51.91
Eastern....................| 97,335 | 34982 | 792.10 55184 | oo 88,695 | 3,862 64.31
B L PR R g : 8,843 4,476 51.31 8,572 4,684 31,327 501,681 48.08
Northwest..................| 11,309 | 99,489 |66.72 | 859,352 | 99,887 | 967,889 | 4,261,276 73.16
Pan American
Alagka. .......... 3 8,890 2,851 77.35 "ol o f [ I 401,321 1,459,598 63.35
Atlantic.................| 102,921 | 135,053 64.18 887,754 1,797,502 | 16,675,405 60,45
Pacific. .................| 99597 | 83,784 | 7941 (1,078,156 | ........ 1,161,712 | 10,875,882 73.81
Latin America............ 414,366 | 103,414 66.70 g [ 8 T 3,108,817 | 13,217,914 62.68
LT oy AR P G 11,399 13,146 56.10 BOTST | nai e 301,603 | 1,775,277 56.07
Trans World. .. .......... 31,132 83,119 70.07 AR | wnriiiy 752,674 | 10,150,994 11.01
Uthed e 12,380 | 30,711 |87.22 | 103,785 | .. .. .. 61,990 | 3,307,338 80.57
LOCAL SERVICE
Allegheny................. 49,495 7,148 47.23 7,047 18,452 6,003 712,823 47.92
| Bomias i 11,650 | 2562 | 46,51 31934 | 2,304 | 7304 | 956,652 44.86
T T T 1,746 | 36.01 4,216 9,199 5,388 | 178,491 39.99
Frontier.......ooviveunnnens 16,266 | 4 958 46.08 17,117 71.664 67,020 498,437 56.62
Lake Central............... 13,133 2,030 4337 2111 o 7 L0 N R 195,985 42.20
Mobawk. .........coonnnee| 34,639 | 6277 | 6020 5,496 8,287 10,516 | 617,619 59.80
North Central............... 55,817 | 9,467 | 5890 | 18961 | 99,992 | .......... 947,051 59.38
ki L i 30,453 4,739 | 41.35 10,023 | 16,550 9,143 478,813 49,37
Piedmont 40,052 1.669 59.64 14,471 12,334 T3 | wacan e 59.00
Southern.................. 16,395 2,863 47.90 8,362 TR fosesadonrs 295,381 45.61
e et R e 97,017 5,350 | 52.65 8,278 4,773 7,577 530,809 50.84
Troms Texas................ 19,976 4,556 41.16 14,908 Q.77¢ 90,297 479,102 37.88
West Coast................. 20,34%¢ 3,58¢ 57.80 4. 258 2119 5,431 335,333 54,93
HAWAIIAN
T | 45,393 6,453 | 63.13 5508 | esiiein 115,313 | 680,990 58.42
Trans Pacific....... .. 24,685 3,198 55.48 o L B I 11,764 246,508 51.20
CARGO LIMNES
Aerovies Sud Amedeana. . ...l ..o | i | aiaes | vieiiann T 650,988 650,988 65.85
Flying Tiger. . . ............. 5,659 25,784 99.47 37,85% 20 893 5,224,913 7,871,104 79.05
N R e SN 4913 | 21,332 | 96.91 00,854 | 39.098 | 4,854,860 | 7,613,935 78.76
Ml s i Y eamaniE | sviietEs ) it eniie | denpesti ||ttt chibetaaye | 00 S
HELICOPTER
Mew York Airways.......... 4,373 B2 62.60 Q08 | 1,399 557 10,492 66,87
Los Angeles Airways®. . . ...| ... | coviins. g siivg | regvEisbne o [ inmeseiien | cserasesrs | 00 s
Helicopter AirService.......| ........ | covevven | ounn. s o) WIS [ 2,755 44,26
ALASKA
|  Alaska Airlines. ............ 6,367 ¢ .BA&3 39.99 40,577 EE 613,646 980,950 50.72
AN GO, ... cversn | s501 491 | 59.95 VT e 4,788 58,841 61.33
Byers Ajrways. ............ 233 32 37.64 G | easas * Q57 4,837 77.82
Cordova. .. B A 1,910 269 | 34.40 3,239 .8 190,831 221,509 56.69
Ellis Air Lines.............. 7,018 358 51.43 e - ] 3,490 41,999 59.84
Natomn Consoldated™, .o | s | svantase  Noarads | Sy | Saswsaee Ldishismese |5 iaed R
Pacific Morthemn. .. ........ " 14,258 11,386 64.31 TOBE | vovizwis 320,154 1,611,119 68.04
Reeve Aleutian®............| ... ..... | .c...... et Mt it L ean ot - b e s it e pati Sepaall | ety
Wien Alaska. .. ........ .... 4,066 1,753 14.94 B | saviersa 1,371,327 1,593,291 93.27

*Mot available.

Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board.
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Shnw:us for Western Transports

Lined up on the ground at Vnukovo airport outside of Moscow (above) are leading western transports. They are (left to right) Douglas
C.118 (DC-6B) that bronght Gen, Nathan F. Twining and party to Moscow; de Havillaind Comet 1T that camed the Royal Air Force
delegation, and a French Bretagne. A Russian built Li-2 that resembles another famed Western transport is at the !:x’tn:uu: lrft, and an
Armed Russian sentry is in the foreground, Later the Russians moved a Tu-104 into the foreground, effectively screening the Western i
planes. Czech airline’s 11-12B (below) also is parked at Voukovo. Note B series of Russian-made transport has dorsal fin added, rounded tail.

- —— — —— - — e e ——

Argentina Sets Oul
Policy on Airlines

Buenos Aidres—Argentina has decided
to continue the unprofitable overscas
Hights of her state-owned airline, but
she leaves the door wide open to anv
Argenbine private company that would
hke to take over some of these varous
fights.

This decision was revealed in a de-
cree-law covering the whole field of
commercial and civil aviation. In the
law the Air Ministry, onc of the three
military ministrics, emerging as sole
boss of Argentine aviation.

The law states in part:

“The State, through its companics,
will continue to operate international
air services, but the National Govern-
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ment may authonze operations on over-
scas routes of Argentine private com-
panies, m accordance with rules to be
laid down by the Ministrv of Aviation.”

“Domestic flights will be made only
bv Argentine companies, The Federal
Govermment  mav  authorize  private
companics to operate such trafhic, with-
out prejudice, however, to the contin-
ned development of trathe by the state-
owned airline,

IForeign airlines that have long sought
authorization to make such domestic
flights as the potentially  prohtable
Buenos Aires-Bariloche run, (Bariloche
being one of Argentina’s major internal
tourist attractions, as well as a favored
fishing region) were disappointed  to
note that the door to such authonza-
tions scems dehnitely closed by the new
law.

Scandinavian Airlineto
Study Northern Lights

Stockholm, Sweden—Northem Lights
will be studied and photographed n
connection with the 1957-58 Geophy-
sical Year from planes of the Scandi-
navian Airlines Svstem on the Stock-
holm-Tokvo Polar route which will
open in February 1957,

A special northern lights camera has
been designed for the work by W, Stof-
fregen, an engineer at Upsala lono-
sphere Obsenvatory, Apparatus makes it
possible to photograph automatically
the entire heavens every minute during
dark hours. Air photographs will elimi-
nate hmitation of vision from horizon
to horizon experienced at stationary
points.
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This is a cam characterized potentiometer, one
of several in Honeywell's advanced MB-3
Autopilot. By scheduling circuit gains as
functions of the basic flight control parameters,
these Honeywell-made precision potentiometers
help make the aircraft behave at supersonic
speeds. The pilot gets the aeronautical

equivalent of power steering: he applies the

same stick force for a given maneuver,

regardless of the aircraft's speed or altitude.

AERONAUTICAL DIVISION. MINNEAPOLIS-HONEYWELL
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Future Uncertain for Idlewild Loadair

New York=I'uture of the S100.000
Whiting Loadair installation at New
York International Airport (AW Jan,
17, 1955, p. 63), idle now after a vear's
test operation, s uncertam,

If airlines at the busy airport are to
use the mechanical atreraft docking svs-
tem during the rest of the life of Idle
wild's tt:mpt]-rilr}' ternmnal, certam modi-
fications arc in order. 1f no agreement
for further use 15 worked ont between
the airlines and the Whiting Corpora-
tion, the unit will be removed.

Whiting mstalled the Loadair in De-
cember, 1953, spectheally for a vear's
test under a  three-way  arrangement
between Whiting, American Aarlings,
and the Port of New York Authonty.
The manufacturer savs it got what it
wanted in the way of mfurm]tmn from
the trial. and would not want to con-
binuce {:]:n:riﬂiﬂg the device without the
modifications. The airlines also  fecl
that Loadair needs improvement to
cffer possibilitics for the future.

Industry Interest

The experiment drew  considerable
interest and pointed up industry aware-
ness that new ground handling methods
ere needed to keep np with other de-
velopments i commercial aviation on
the threshold of the jet age. The tesi
i some respects was inconclusive, but
it demonstrated one obvious fact: airline
passengers appreciate bemg kept out of
the wind and weather.,

Some 1,500 flights ivelving scven

airlines were handled by the Loadair at
[dlewild during its operation  there,
according to the Whiting Corp, Airline
affhicials guericd by Aviarios Week all
agrecd that their passengers liked it
'rom an operational standpoint, there
WOre some reservations,

Loadair consists of an enclosed load-
g dock and the tracks and machinery
which bring an aireraft sidewavs up
against the dock and pull it out agan.

] he aircraft positions itself so that its

mam landing gear rests on dolhes on
the main Loadair track, wlich arc
mioved by eables; the nosewheel rests
on a free-wheeling dollv not powercd
by cables. The installation mcluded
several sets of nosewheel tracks to ac
conmmodate diffcrent types of aircraft.

As the passengers deplime  direetly
from aircraft door to covered dock, their
baggage travels by conveyvor to a self-
claim arca at the root of the enclosed
walkwav leading to the dock.

Aidrline people spoke of problems with
the test Loadair model, meluding the
fullowing:

e Hand chocking of the aireraft wheels
cn the dollics, Chocking was accom-
plished by moving a lever with muscle
power. Whiting plans a hvdrulic auto-
matic n]JLrl’rlml for future models.

e ['uel spillage into the trench contam-
mig the cables. To climinate thas hazard,
Whiting has designed a carbon dioxide
purging svstem tor the trench,

e Snow and ice in the trench, This was
solved i the Idlewild nstallation by

— <
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New York's

INEW YORK AIRWAYS

Plush S5-58C

cleetrically heating the main gear trench.
Nosewheel F:rmLi. were cleared by hand.
e Strain on the nose wheel strut, Be
cause the nose wheel dolly 1sn't pow-
cred and henee 15 r_lr;lﬂgr.l:’l h'l. the mam
dollics, some “whipping™ of the front
strut was reported. Whiting says the
front dollv could be pr.mt:rul if neees-
sarv. but actu v there isn't really that
|1n|£it strain on the strut,
o Inefficiency of disconnecting auxil-
ary power at the dock while the planc
i« moved out, then conmecting power
cquipment again to start engines. Wihat-
ing savs this problem could be casily
selved by bwlt-m ountlets at cach end
of the track, or by starting engimes at
the dock,

Latter means would requre the 1im-
proved chocking svstem for safety,

Valuable Experience

The manufacturer considers the test
run as valuable experience and as proof
that faults can bhe corrected, The Idle-
wild unit suffered some breakdowns,
which Whiting savs were 70% charge-
able to the chock svstem, 1579 to thL
clectrical system, (% to the drive cable
system, 9% to the nose wheel track
foundation.  All of these flaws except
the chocking were corrected by ficld
modihcation,

Whiting pml for the test installation
ane 1ty {]|]L|'ll':ll:ﬂl allowing  those -
Imes checked out in s use to operate
the Loadair free. American  Aarlines
agreed to the operation in the mrling’s

First commercial S-58C, dis]:In'_md at LaGuardia Airport by New York Adrways, 15 HIJEEI‘E& to go into inter-airport service h}' Lahor Day.
Carrier will receive two more of the 12-passenger Sikorsky muchines within a few weeks, a fourth carly next year. Recently certificated by
Civil Aeronantics Administration, §-58's will carry passengers m two six-scater compartments. Faster, bigger and ploshier than hve-pas-
senger 8-33's now operated by NYA, 8-58Cs will be fitted with amphibious gear for service into Manhattan by carly 1957, New Rotorcraft

can handle 3,600 1b. of wseful load, climb about 1,000 :f]ml.
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and are powered by Wright R-1520 engine developing 1,525 hp.
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In this perilous age when even one thermonuclear weapon can
devastate a vast area, the vital role of maintaimming our nations
first line of aerial defense has been entrusted to the Lockheed-
designed-and-built radar picket plane —the U.S. Air Force's
RC-121D and the U.S. Navy's WV-2,

In darkness and fog, in fair weather and foul, these twin sentinels

operate around the calendar and the clock, at altitudes up to
25,000 feet and at speeds up to 300 mph. Pressurized and air-

o

conditioned, they provide 75-degree cabin comiort for a 31-man
crew, even when outside temperatures are 60 below zero.

The antenna reflector assembly in the belly radome of these picket
planes was developed by Lockheed —enabling them to radar-scan
an area of 45,000 nautical square miles from 10,000 ft. altitude.

Only Lockheed produces long-range, AEW planes—a tribute to
the all-weather capabilities of the RC-121D/WV-2. and to Lock-
heed’s leadership in the early-warning electronics systems held.

Lockheed

AIRCRAFT CORPORATION, BURBANK, CALIFORNIA  Look to Lockheed for Leadership

terminal arca, and the Port of New
York Authority okaved the experiment
and helped o planning it. American,
National, Trans World, United, North-
west, Panagra and Air France tried the
deviee to varving extents, Whiting re-
ports.

Bagguge handling aspects of the
Loadair was watched with interest, but
again further modifications are indi-
cated. While in manv cases the sys-
tem worked well and passengers found
their bags waiting at the end of o
short walk, the claim area in the experi-
mental sctup was found too small and
delays sometimes ensued.

Four Approaches

Loadair represents one of four ap-
proaches to the problem of protecting
passcngers and their baggage from the
clements and other hazards of the
ramp. Others: mobile, covered “bridges”™
to connect the gate position with the
aircraft door; overhang of the roof of
the terminal itself which covers air-
craft parked at the gate positions; special
vchicles to transport passengers from ter-
minal to plane (AW June 18, p. 102).

The fixed dock of the Loadair type
also could be equipped with integral
servicing facilities,

A disadvantage is its rclative imfexi-
hilitv, The unit could handle the DC-4,
DC-6, DC-7. Stratocruiser, Constella-
tion scries, Convair and Martin.

It could not, for cxample, handle
the Viscount without modification.

Weight No Problem

How would a swept-wing 250,000-
pound-plus jet such as the 707 be han-
dled by a Loadair mstallation? e,
according to Whiting, if the unit were
designed for it. The weight, savs the
firm, is no scrious problem; thev've built
riilroad machinery to handle  much
heavier equipment,

As to the swept-back wings, Whiting
savs the 707 and the DC-§ could be
Brought straight into the dock like con-
ventional aireraft, with the wing fitting
snugh' between two passenger fingers,
and the front and rear aircraft doors
mecting the docks at the end of the
iingers. Or a sweptwing planc could
be brought m canted fashion, with an
extra main track for one set of the main
wheels, In that case once dock would
extend further than the other to accom-
modate the front amircraft door, accord-
ing to Whiting's proposal.

The company also foresees additional
all-cargo usc of the Loadair. A cargo m-
stallation has heen operated by Avianca
at Barranguilla, Colombia, since 1951.

The Whiting Corporation is opti-
mistic about the futurc of its Loadair.
Improved maodels are m the design
stage, the frm savs, and negotiations
are under way with “several” likely
prospects.
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'AIRLINE OBSERVER|

» Hotly-contested New York-Florida Case should be resolved by the Civil
Acronautics Board by mid-September, Quoted price of Northeast Airlimes
has taken a marked rise with reports that the CAB favors the airline for the
lucrative Miami-New York route. Stocks of other leading applicants in the
case, Capital, Delta and Pan American, have remained steady.

» Acroflot’s international service closely reflects Kremlin policy changes.
A vear ago, when Yugoslav dictator Tito was still at odds with Moscow,
Aeroflot ran one weekly all-cargo flight to Belgrade. Now, with Tito back
in the Communist fold, Aeroflot operates four weekly roundtrips between
Moscow and Belgrade, The airline recently published a special timetable
featuring Soviet and Yugoslav flags on the cover. Roundtrip farc for the
2,200-mile flight between Moscow and Belgrade is $295.

» Continental-Capital merger proposals have been shelved because of the
present financial strength of both companies. Merger discussions had been
fostered by Lehman Brothers, who brought J. H. Carmichacl and Robert
F. Six, respective heads of Capital and Continental, together on at least
two occasions. The Wall Street investment house wanted to see a merger
on the grounds that it would solve the financial problems faced periodically
bv both companies.

» Air Transport Association will make its strongest bid yet to have both
the Republicans and Democrats adopt election-year planks endorsing the
airline industry. An expanded staff of ATA officials and legislative aids
will attend the conventions to push the program. Republicans adopted such
a plank in 1944 and 1948; Democrats in 1940 and 1952, Never has the
industry received platform support by both parties in a single year.

» Reports that Qantas Empire Airwavs mav buv the Comet IV jet trans-
port are discounted in Australia. Qantas likes the Bristol Britannia but
hopes Bristol will come out with an airplane that could compete with
Douglas DC-8 and Boeing 707.

» Users of airports in the Washington area are voluntanly obeying a 180
mph. speed limit, although High Density Air Trafic Zone restrictions that
previously had enforced such a limit expired on July 31 after a one-vear
trial (AW Julv 30, p. 33). Restrictions probably will be re-established
permanently within 60 days, when the Civil Aeronautics Board is expected
to empower the Civil Aeronautics Administrator to designate Washington
and other areas as permanent high density zones. First area outside Wash-
ington to receive the restrictions probably will be Chicago.

» Detroit mav have three downtown heliports if the Civil Acronautics
Board and the Post Office Department approve sites selected by the Detront
Aviation Commission. Ports would be cquipped to handle both mail and
passengers.  Three organizations have submitted applications to the CAB
for the Detroit service,

» International Air Transport Association is worried about the lack of
tourist facilities in Europe, Accommodations are not keeping pace with
the volume of transatlantic passenger traffic to Great Britain and the
continent, According to Sir William Hildred, director general of Interna-
tional Air Assn., the American Bar Association, which plans to hold its
annual convention in London with 7.000 persons attending, can find beds
for only 2,000, although a vear's advance notice was given.

» Decline in stewardess applications is apparently behind United Airhines’
announcement that emplovment requirements are being modifed. United
has increased the maximum acceptable height for applicants from five
feet, seven inches to fve feet, eight and reduced the age it from 21 to 20.

» French Union representing air trafic control operators has declined “all
responsibility in case of a possible, if not certain, accident” at Paris’ Orly
Airport. The hazardous situation, according to the union, is created by an
understaffed control tower, A spokesman for the French government called
the union’s claims “greatly exaggerated.”

—
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another exam ple of how E;Vﬂﬂ E(_J_/—F —D (‘G D/E’ WW/_:;’/—"P

NOW: AUTOMATIC NAVIGATION
FOR GLOBAL JET FLIGHT

An advanced system of aerial navigation, with
the speed and precision demanded by high
speed jet flight, has been developed by Ryan
under sponsorship of the Navy's Bureau of
Aeronautics, Using continuous-wave radar, in
which Ryan is a recognized leader, the Ryan
AN/APN-67 navigator will enable fast-flying
military planes and future commercial jetliners
to travel to any point on the earth’s surface
with new accuracy and speed.

Instantaneous in operation, the Ryan navigator
gives the pilot his position (latitude and longi-

tude), ground speed, ground mileage, drift
angle and ground track in continuous, readable
form. No computations are necessary. The
equipment is compact and self-contained. No
ground facilities are employed —no wind infor-
mation or aerological data are needed.

This significant contribution to jet navigation
is typical of the work which Ryan and the mili-
tary services are accomplishing in other fields
of electronics research such as supersonic mis-
sile guidance for the Air Force and helicopter
hovering devices for the Navy.

Electronics engineers will find a challenging future with oulstanding opportunities at Ryan

With a background of 33 years experience in aviation, Ryan excels
in designing and producing high quality aircraft, power plants

and avionics, butlt at low cost, delivered on time.

BEA Carries 12 Million

Passengers in Decade

London—DBritish European  Airways
las carricd more than 12 nullion pas-
SCTIZLTS, carncd $316400.000 m reve-
nucs, and produced 635 million ton-
miles of capacity during its first decade
of operation, according to the airline.
BEA, which savs it is the largest airline
in Furope and the sixth largest i the
world, began  operations . August,
1946.

BEA claims to have mtroduced the
world’s first scheduled passenger heli
copter service in 1950 between Liver-
pool and Cardiff, Wales, First passen-
eor use of the Viekers Viscount also
is claimed by the airline, with hrst
cchedules in 1953, BEA since  has
fiown more than 100,000 hours with
its Viscounts and carried a million pas-
sengers in them, the airline reports.

Shortlines

» Airlines Clearing House handled in-
terline business worth $58.774.927
June, an merease of 20% over June,

1953.

> Air Transport Assn. cshimates the
scheduled airlines carried their 300th
million passenger on Julv 29,

» Brazil's airline strike was settled atter
it had disrupted air travel for a weck.
Airline crews asked for a 50% s
in pav, but the Labor Ministry settled
the strike on the basis of a shding
scale of increases ranging from 33%
to 65% based on 1955 salanies.

» British Overseas Airwayvs Corp. will
mercase its New York-Nassau  service
trom two to five Hights a week on Sept.

3. All flights will be tounst class
Vickers Viscount cquipment,

> California Fastern Aviation reported
aperating revenues of 516,601,074 and
net camings after taxes of 5474,509 for
the hrst half of this vear. In the hrst
six months of 1955, the company's
income was 511,092,604 and net profit
after taxes was S273,867.

» Convair has new orders for 25 Metro-
politan 440s. Scandinavian Airlines Svs-
lem has bought five more 440s, bring-
mg .ts total order to 16, and Swissair
has ordered three more Metropolitans
for a total of 11. FEastern Air Lincs
and Delta Air Lines have cach ordered
three more 440s, and the Air Carrier
Scrvice Corp. has ordercd two of the air-
craft for wse m Japan., Fimmish and
Yugoslavian airlines cach ordered one
440, Lufthansa bought two and hve
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| Boeing 707 Impressive

COCKPIT
VIEWPOINT

By Capt. R. C. Robso

As the new picture on this column is supposed to show, I am now a jet
pilot. At least I'm a few hours and one landing and take-off worth of jet
pilot. As one of a group of American Airlines pilots, I recently had the oppor-
tunity to fly the Bocing 707. Some members of the group had ]‘J:H:! r:mls-'.u:l_::r-
able .ﬁpcribm_‘f; in jet aircraft, from [©-80's to B-47's, and 1t was 1u_tcn.:.-l.‘mg
to note that their reactions were not a whit less enthusiastic than mine.

Perhaps the highest praisc a pilot can give an airplane is that 1t is an
“honest” ship. The 207 feels honest. It 15 stable about all axis throughout
the complete range of .‘-}}L‘!.:l‘]!-:. Control response 15 firm and prompt from hard
over aileron at 600 mph. down to slow speed flight.

| Stall is Clean

‘I'here is ample warning of an unhealthy Mach number—slight wingtip
Hutter and some aileron nibble, and there is excellent stall warning. Stall
speed with tull flaps at 150,000 1bs. is 96 knots. The stall is clean and not
hard to handle. ,

Considering the tact that this is a swept wing aircraft which in its ru'r_lmn:
version will gross upwards of 250,000 Ths. and cruisc at 600 mph. _l‘hul flight
characteristics are very impressive.  Part of the secret of course, lics in the
experience which Boeing gained in building the 47s and 52s. The 707 has
prohted trom its ancestors,

I'he caliber of this airworthiness was nicely demonstrated as I was approach-
ing for landing. About four miles out on final approach a voice from !ZI]L'
rear wanted to know what would happen if all power was chopped off. Boemg
test pilot Jim Gannctt just shrugged and yanked four throttles closed on me.
But the only thing that happened was a gradual decrease in airspeed, no
violent change i pitch nor nced to re-trim. B

Then the voice asked to see a sudden full power application. This was
accomplished by simply ramming the throttles forward. Agam there was no
violent change in attitude. We merely began picking up speed. I learned
later that acceleration from idle speed to full thrust takes 4.4 scconds. And
it is surprisingly smooth,

Spoilers Used

T'hese shenanigans while T was trving to aim at the runway brought us to
the field a bit high but by using 30 deg. of “spoilers” we cased down as
nicelv 4s vou p]n:-tu_f:. Prior to this we had to use the “spoilers” as speed brakes
and were able to establish a rate of descent of 15,000 fpm. m one mmute
trom cruising speed. Flexibility of this type is a real "must”™ for an airline
transport considering the amount of barnstorming that is required to get in
and out of some of our airports.

For a large airplance the cockpit of the 707 is quite small, although not
cramped by anv means, and all controls are casily accessible, In a workshop
of this size a little guy like me can feel completely at home and still have
excellent visibilitv, Compactuess of this type definitely aids the pilot in doing
a smooth job.

Naturally with a planc of this size and weight there will be things hike
tull gross load take-off on hot davs and landings on 1y runwavs in bad

I weather which will prevent monotony from setting in for the pilots. But this

could be said for anv large airplanc and docs not detract from the cahiber of
the Bocing.
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OPTICS 2

Think of American Optical Company . . .
Source,

America’s Complete Opucal

In the air, on land, on the seas, AOQ designed-and-manufactured optical
systems are the “eyes” for an almost endless variety of weapons,

In the role of prime contractor and subcontractor, American Opuical is
actively engaged in both the development and production of optical systems
tor fire control, acrial reconnaissance, navigation and bombing systems,
infra-red search and guidance and infra-red detection.

Here at one of America’s most modern instrument plants, facilities for
design, model work and production are located at one convenient source.
Only 75 miles away, at American Optical’s Research Center, Southbridge,
Mass., over 100 scientsts uwse complete modern equipment, including
clectronic computors for lens design, supplementing the Keene facility on
research and development,

If you have a problem involving the design or production of instruments,
sub-assemblies or optical components, just write or phone. An AO Optical
Specialist will be happy to discuss your problem with you,

American @) Optical

Instrument Division
Defense Producrs Plant

Keene, New Hampshire

Write Dept. 000

Requesting Brochure 5B3
describing American Optical
Company Defense Products
facilities and capabilities.
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hive been sold as corporate aircraft,

» Copenhagen’s Kastrup Airport hane
dled 451,354 pussengers in the hrst six
months of the vear, a 27% increasc
over traffic during the same period last

year.

* General Parcel Delivery will operate
a daly air cargo pickup and delivery
service - the Chicago suburban arca
for Amernican Airhines,  Air Irance,
Bramff Airways, Capital Airlines, Delta
Air Lines, Fastern Air Lines, North-
west Airhines, Ozark Air Lines, Trans-
Canada Airlines, T'rans World Airlines
and United Air Lines.

> International  Air Transport  Assn.
Clearimg House handled 596,625,000 1n
mterline transactions durmg the  first
three months of 1936, a 34% mcrease
over the first quarter of 1955,

 The Sudan has become the 69th
moember state of the International Civil
Aviation '[Jrr:',nn;i?;irinn.

> Meteor Air Transport flew 2,060
320 ton-nules of air cargo in the sccond
quarter, including 1,084,652 ton-miles
under contract with Mihitarv Air |rans-
port Assn.  lotal trathc i the Apnl-
June peniod last vear was 646,071 ton-
miles.

» Mohawk Airlines will move its head.
quarters from Ithaca, N. Y., to Oneida
Countv Awrport, imdway between Ubica
and Rome. Mohawk's planned 52 mil-
hon  headguarters  facility will be b-
manced by an Oneida County bond issue
anel amortized by the airlme over a
Z5-vear periocd.

P Ozark Air Lines carned 26,588 pas
sengers e Julv, a 23%  merease over
Julv, 1955, trathe. The local airline car-
ricel 176,703 passengers in the first seven
months thas vear and 130,380 in the
hTHE L[ F]'L'[j“'l:! .|5|"l-l rl."ll_'.'l]'-

» Poland's national airhme 15 expected
to obtam landing nghts at London Air-
port m the near future,

> Seaboard and Western Aiurlines  has
mereascd its transatlantic CATEZO schoed-
ule from five flights to six flights a week,

P Trans-Canada Airhnes carnced 966.-
135 passengers in the first six months
of 1956, an incrcase of 29% over the
1955 penod. TCA trathe on ifs New
York-Canada routes  totaled 142,958
passengers in the same 1956 perniod, a
66% gain over last vear,

> West Coast Airlines’ threatened pilot
strike was scttled with a new contrac!

that includes wage increases and a pen-

sion plan.
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Actual test firing of a modern ROCKETDYNE rocket engine at the Field Test Laboratory in the Santa Susana Mountains,

The mightiest engines ever built

will drive America’s long-range missiles

Today’s rocket engines are the most
powerful in the world...and the
power they develop is helping to
make our nation’s long-range
guided missile program an opera-
tional reality.

Already RoCKETDYNE engines
are being supplied for the U. S. Air
Force SM-64 NavAHO long-range,
surface-to-surface guided missile

ROCKETDYNE

...the REpsTONE surface-to-surface
ballistics missile of the Army Ord-
nance Corps...and for many other
large guided missile projects.

For the past 10 years Rocker-
DYNE has been working closely with
the Department of Defense, pro-
ducing its rocket engines as re-
quired, and delivering them on
time. New and more powerful

il

BUILDERS OF POWER FOR OUTER SPACE

rocket engine designs for tomor-
row’s more effective missiles are in

constant development.
EncINEERS: Investigate the ca-

reer that awaits yvou in rocketry.
Please write: RocKETDYNE, Per-
sonnel Manager, Dept. W-32, 6633
Canoga Ave., Canoga Park, Calif.
... 20 minutes from Los Angeles in
suburban San Fernando Valley.

A Division of

North American Aviation, Inc,
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AVIONICS

New Device Automatically Tests Diodes

Auto-Sorter checks semiconductor diodes at rates up
to 8,000 per hour, sorts them characteristically.

By Philip J. Klass

The price penalty  which  avienic
cquipment  manufacturers  have long
pmd to get sennconductor diodes tail-
ared to their specihe circunit require-
ments should be cased greatlv by new
cquipment developed ln Pacific Semi-
conductors, Inc.

The new device, called " Auto-Sorter,”
automatically tests diodes at rates up to
5,000 units per hour and simultancously
sorts them into as manv as eight differ-
ent types according to individual diode
characteristics. To match Auto-Sorter’s
speed would require 25 human operators
using conventional test equipment, ac-
cording to PSI's Warren Haves, opera-
bions muanager.

Widespread Use

Although the semiuconductor diode
has found widespread use in avionics
cquipment because of its size and weight
advantage over its vacuum tube com-
petitor, an imherent characteristic of
semiconductors has put it at a disad-
vantage relative to tubes.

The manufacturer of vacuum tube
diodes can closelv control the perform-
ance characteristics of the end product
by well-known and long-used tube m-
dustry techniques. When a tube maker
decides to buld a batch of 6X4's, he
does not hnd any 6AL5's in the com-
pleted lot.

e TR

The semiconductor manufacturer has
4 more difficult lot. e s able to main-
tam only the grossest sort of control on
final diode characteristics by varving
wl.mttumhu_lur materal L[IL:IE'rILtLII."-EI':"'n

‘cat wlhisker” material, and the union
hetween the bwo.,

I'or thns reasom the semiconductor
maker builds o batch of diodes, tests
them to see what the “net has brought
up,  then unses selection to obtam those
with similar propertics.

COne  semmconductor manufacturer
(not PSI) sums up the situation this way
i an apphaition engmeenng brochure:

“Such a selechon Process | "-IL]il'a certain
types e greater quantities than others,
and the ].‘.Iﬂlli_"- has been to price the
varous (bvpes) momverse proporhion to
their abundance. Tence the eciremit de-
signer should look carefully at his appli-
f.ll.‘mn and choose the hps. with the
least nigid specitheations that can be
tolerated. In this wav he not onlv saves
monev but can be assured 4 more ade-
quate supply of diodes.”

Auto-Sorter Benefits

Auto-Sorter by itselt cannot hope to
remove the “hlack magic” that now ex-
ists m the HL1'|]ILEJ]'|E1I1L|_'I:]'T nunutactar-
mg art. Only time and mercased knowl-
edge can do this. Nor can Auto-Sorter
directlv change the vicld in a batch of
semiconductors. |]'|[EI['LLH". however,
the tester should enable a semicon-

P‘!"***ﬁ - J'f*-v
f‘!"‘!‘f”"f‘f‘

NEW AUTO-SORTER makes it ecomomically feasible to search through large inventory of

diodes for units with special charactenstics.
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Auto-Sorter does work of 25 human testers.

ductor manufacturer to obtain sufficient
data gquickly to make a statistical pre-
diction of vicld before all the diodes in
the batch have been completed. This
will in turn permit the manufacturer to
alter certan of its operations and tech-
niques to change diode characteristics
in the remamder of the batch.

Equally important, Auto-Sorter will
permit cffective management of inven-
torv, a problem which long has plagued
sericonductor  manutacturers,  Haves
HJFF S .

[f an avionic equipment designer
needs a diode with verv special charac-
teristics. the entire inventory can be
quickly and economically searched for
such chodes. Previouslv such a scarch
would have been far too costly and time
ConsuIMIng,

The new device also can be unsed
lo match diodes at one or more oper-
atimg pomts,

How It Operates

To cnable Auto-Sorter to scarch
through an mventorv of diodes for one
or more characteristic tvpes, it is pro-
grammed for the necessarv tests and
test limits. The diodes then are dumped
imto and automaticallv ted from a wi-
bratorv Svntron feeder into test posi-
tiomn,

Up to mine different test voltages or
currents can he applied to ecach diode
n sequence to measure such things as
reverse and forward current, saturation
voltage. (Test voltages are checked
against a built-in standard cell 60 times
a sccond.)

The measured current or voltage is
comparcd with limits set in previously
by the operator, from which Auto-
Sorter makes a “ves or no” decision as
to whether the diode is within pre-
scribed limits, \When all tests are com-
plete, a diode might turn ount to he able
to meet the specs for several different
bvpes.

However, certamm tvpes mav be maore
urgentlv needed than others.  Auto-
Sorter therefore examines the prion-
tics assigned to each tvpe (presct by
human operator), then automatically
drops the diode into a drawer corre-
sponding to the highest prionity tvpe
whose speces it meets.

Auto-Sorter can make up to 72,000
measurements and 320,000 decisions
per hour.

[ts measurement accuracy is within
0.2 microamps for currents up to 100
microamps; within 1 microamp  for
currents up to 1,000 HHLFH'IIH]'h Haves
says that Auto-Sorter is able to make
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Lightweight, highly mobile, two man Lti'rp{:—rt control tower can be
transported by helicopter to forward air strips and put into opera-

Flymg Control Tower

necessary to operate an airport.  Masts, antennas and wind indi-
cator are stored inside unit during transit by Army-H-21 helicopter

tion within 30 minutes. Helicop-Hut  manufactured by Craig (right). Special lightweight alumimum and plu&tii: construction

Systems, Inc., Danvers, Mass., contains all electronic equipment

decisions with a reliability that far ex-
cceds that of human operators,

PSI's new automatic tester 1s the re-
sult of nearly two vears’ effort, which
included running nearly three million
diodes through the machine to check
its sorting rehabilitv. The machine is
part of PSI's long-range program to
automate its semi-conductor manufac-
turmg operations,

It was developed under the super-
vision of Richard A. Campbell, assist-
ant manager of PSI's enginecring de-
partment.

Because test and selection are major
elements in the cost of manufacturing
semi-conductors, PSI expects that lower
diode costs ultimatelv will result from
the use of Auto-Sorter. However the
immediate gain comes in PSI's im-
proved ability to handle requests for di-
odes with special charactenistics and the
assurance of accurate, reliable testing of
all diodes.

Because of its potential value to digr-
tal computer manufacturers and other
large quantity users of semiconductor
diodes, PSI has plans to sell Auto-
Sorters to industry. The companv’s ad-
dress 1s: 10451 West Jefferson Blvd.,
Culver City, Calif. The fArm s a
wholly-owned subsidiary of The Ramo-
Wooldndge Corp.
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> Airlines Eve Inertial Guidance—New
sub-committee to investigate self-con-
tuned navigation techniques and equip-
ment for possible application to jet
girliners has been formed by Airlines

Electronic Engincering  Committee,
Acronautical Radio, Inc, Preliminary
meeting between potential equipment
makers and airline people will be held
¢n Aug. 22 1in Washington.

> Beauty & The Beast—Aviarion
Week's article on the new Automatic
Voice Relav (July 16, p. 59), showing
pretty female Volscan operators who
may be replaced by the AVR and its
magnetic drum, prompts one reader to
ask: “This is progress?”

» Microwave Data Link=Civil Aero-
nautics  Administration  will  evaluate
new $440.000 Motorola microwave re-
lay svstem which will pipe radar data
from a military radar network, approxi-
mately 400 miles long and 150 miles
wide, into CAA’s Indianapohs Air
Route ‘T'rathc Control Center, The
system will tie into an existing micro-
wave network originating at the AF

produces strength and keeps total weight below 2,500 Ib.

base in Jamestown, OQhio. At later date
the system is expected to be expanded
to obtain radar data from Bellefontaine,
Columbus, and Cimcmnat arcas.

» USAF Leases Radio Equipment—1Two
wity mobile communications equipment
used at continental air bases will be
leased bv Air Force from General Elec-
tric. under the largest contract of its
tvpe ever awarded, GE savs., Previously
cach base was allowed to purchase
nmln!c_ radio equipment it needed.

» Reaching For A Billion—Elcctronics
industry - metropolitan Los  Angeles
arca appears certain to rack up more
than a billion dollars in sales this vear,
based on last vear's total factory thImﬂr
of $916.650.000. Survey, conducted iw
L. A. Ch.unhu of Commerce Elec-
tronics Committee, shows 460 hrms
now operate in the area and employ
72,167 people. Copies of survey re-
sults are available from Chamber's In-
dustrial Dept.

» Tomorrow’s Engineers—To stimulate
mterest in science and  mathematics
among high school students, Hughes
Aircraft Co. scientists will give lectures
to summer school students. Company
also will employ a group of science
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Double Protection

RADAR

and SINCLAIR

® ¢ & ¢ © @® o © © ® © © 9® © ® © e © © @ ©

Now...American Airlines famous DC-7 Flagships are equipped with
airborne radar. Located in the nose of the plane, it enables the crew to
“see” the weather up to 150 miles ahead, and avoid any bad formations,
such as thunder squalls. Radar means even smoother flying...a new
measure of protection for American Airlines passengers.

For another kind of protection, American Airlines uses Sinclair Aircraft
Qil to safeguard the powerful turbo-compound engines of its giant DC-7s.
In fact, for over 22 years, American Airlines has relied exclusively on
Sinclair for dependable engine lubrication. Today, 45% of the aircraft
ails used by major scheduled airlines in the U.S. is supplied by Sinclair —
positive proof of the quality and dependability of Sinclair Oils.

SINCLAIR AIRCRAFT OILS

Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y.
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MOOG

Servo Valves

Deliver

High Dynamic

Performance

Type ... 4.-way proportional,
electro-hydraullc

Equivalent Time Constant . ..
as low as 1% millisecoands

Qutput Flows ... 0.1 to
50.0 GPM

Control Currents. .. 2.0 to
£0.0 milllamperes

Pressures ... 1000 to
S000 Psi

Weight...as low as 11 ors.

Maximum Dimenslions. ..
as low as 3.1"x2.1"x1.9"

¥ME CO., INC.
RADIRORA, N. Y.

teachers in its laboratorics during the
summer to provide latest knowledge and
demonstrate  practical apphications of
science subjects.

* Trig-Digital Converter—C. M. Gian-
nimi Company’s Datex Division reports
that it s producing analog-to-digital
shatt position converters which give
dircetly the sine or cosine of the shaft
position i digital form. (This is in
response to the item which appeared
in the June 11 Filter Center column

pointing out the need for such a de-
vice.) The umt encodes the sine func-
tion of 0 to 90 degrees in nine bits of
Gray code and includes a quadrant
marker to facilitate the sclection of the
proper disc to obtain sine and cosine
functions from 0 to 360 degrees. Com-
pany's address: 1307 South Mvrtle Ave.,
Monrovia, Calif, -

* Simulator-Computer Handbook—A
basic reterence book which covers fun-
damentals of operation and maintenance
of all analog-computer flight simulators
has been prepared by Navy's Special
Devices Center. The |::-'!":-131-.1g:_' book,
entitled “The prninciples of Computer
simulation,” mclades general principles
of analog computers as well as brnek
description of digital computers. The
hook, identihed as PB 121200, s avail-
able for $3.00 from Ofhee Technical
services, U, §. Dept. of Commerce,
Washingeon 25, D. C.

GE Reveals New
Airborne Navigator

A new antomahic selt-contamed air-
bormme navigator, weighing only 150
pounds, which makes use of doppler
radar and merhial gmdance techniques,
has been revealed by General Electric’s
Light Military Electronic Equipment
Dept. (LMEED). Developed under
Wright Air Development Center spon-
sorship, several pre-production  proto-
type systems are being fabricated for
service test.

The new GE auto-navigator gives the
pilot a continuons mdication of his pres-
ent position and the heading and dis-
tance to his destination for a great circle
COUrse,

The system emplovs doppler radar to
measure ground speed and an “earth

rate directional reference”™ to obtain air-
plane,/missile heading information. The
latter, sometimes L';LTiUd a “north-seck-
g gvro,” 15 able to establish the diree-
tion of true north utilizing the earth’s
rate and direction of rotation. (For de-
scription of the principles of operation
of a n.urHi-h-L'L'l-;ing gVro, SCC AVIATION

\WEER, Jan. 16, p. 94).

Hurricanes Will Be
Tracked With Radar

U. §. Weather Burcau will construct
a nationwide nctwork of radar weather
stations for tracking storms and hurri-
canes, which should prove helpful in
gurding aircraft around storm areas,

The Weather Burcau has ordered 39
weather radars from Ravtheon Manu-
facturing Co. similar to the CPS-9 ra-
dars which the company developed for
military weather surveillance. Contract
price is S3.8 million and delivery is
slated to begin carly in 1958, Eight of
the radars will zo to the Navy for instal-
lation ot bases here and overseas.

By intcrconnecting the network of
radars, cach of which has 3 coverage of
about 200,000 sq. mi.. Weather Burcan
meteorologists will be able to follow
storm progress and development,

The Ravtheon radars will be capable
of operating in anv one of three differ-
ent frequency bands, “X (9.3 to 9.3
kme.), “C” (5.6 to 5.65 kme.) or “S”
(2.7 to 2.9 kmc.) and at anv one of three
difterent pulse widths (L, 2, or 4 micro-
scconds) to give optimum performance
against the particular weather conditions
under surveillance.

Expansions, Changes

In Avionics Industry
The Ramo-Wooldnidge Corp., Los

Angeles, has broken ground for its new
140,000 sq. ft. manufacturing facility
to be built near Englewood, Col., south
of Denver. New facilitv will be com-
pleted in mid-1957, |

Other recently  announced  expan-
sions, mergers, and changes in  the
aviomcs industry include:

® Sperry Rand Corp. will soon hegin
construction of a 100,000 sq. ft. facility
at a 480 acre site 15 miles north of
Phoenix, Ariz., to manufacture RAight
and engine control svstems. New plant
will cost around $2.5 million, should go
mto operation next spring.

* Electronic Specialty Co., Los Angeles,
reports it has sold its instrument manu-
facturing subsidiary, Electromee, Inc.,
to Federal Telephone & Radio Co.,
Clifton, N. J. The sale will enable
Electronic Specialty to expand its relay
division production facilities, install a
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licopter

Demonstration of helicopter controlled from ground by Kaman Aircraft Corp. for
Defense officials at Ft. Belvior, Va. Center man on ground, not a pilot, is flying robot.
Safety pilot accompanies robot but does not fly it. Equipment shown includes ground
control station, TV receiver which gets TV broadcast from small trunsmitter and camera
in robot, and public address system amplifier used by commentator (right).

complete antenna pattern measurement
range for its RI' systems and com-
ponents division and install environ-
mental test facilities for its avionics di-
VISION.

e Automation FElectronics, Inc., Bur-
bank, Calif., is name of newlv-formed
clectronic  cquipment  manufacturer
headed by Frank G, Jameson. Address:

231 W. Olive St.

e Cubic Corp., San Diego, 15 moving to
new 20,000 sq. ft. facility at 5575
Kearny  Villa Road, Keamv Nlesa,
Calif., near Convair's new Atlas nussile

]:-I;mt'.

e Keithley Instruments, Inc., Cleveland
Ohio, has moved to new facilities at
12415 Euclid Ave. providing a five-vear
fuld increase m plant space.

e Berkeley Division of Beckman Instru-
ments, Inc., Richmond, Calif., has
cpened a branch facility in Toronto,
Canada, at No. 3 Six Pomnts Road, to
process all orders originating in Canada,
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provide instrument service and stock in-
ventory of Berkelev Instruments. Com-
pany reports its Canadian sales have
doubled m past vear,

e Airtron, Inc., Linden, N, J., maker of
microwave components, has opened a
new Cambridge division at 317 Vassar
St.. Cambridge, Mass.. to research, de-
velop and produce new fernte com-
ponents. Dr. Ernest Wantuch, Airtron
vice president, will head new operation.

NEW AVIONIC
PRODUCTS

Components & Devices

e Miniature RF noise hlter, Tvpe Al
| 046, reportedly surpasses requirements
of MIL-1-11748. Filter 15 hermetically
sealed. Astron Corp., 255 Grant Ave,,

Fast Newark, N. J.

e Molded polvstyrene  capacitors,
both round and flat configurations, offer
“Q" greater than 2,000, power factor

Change To . . .
PROTO-NUPLA

Soft-Face Hammers!

' Case Histories Show up to

$10,000 per Year Savings!

-

PROTO-Nupla hammers bring
every possible saving to the soft-

 face hammer user. One material —
' Nuplaflex —ranges from “soft as

flesh” to “hard as brass.” Screw-in
tips are quickly interchanged.
Nuplaflex tips outlast other soft-
face materials as much as 100 to 1.

Inventory and stock problems
are simplified. You have less work
damage, fewer lost man-hours,
greater flexibility, easier training,
greater safety. Send 10¢ for cata-
log of entire PROTO line to

FPROTO TOOLS

2914 Santa Fe Ave., Los Angeles 54, Calif.
Eastern Factory — Jamestown, N.Y.

Canadian Factory —London, Ont,

Nuplaflex Tips Are Available in 7 Grades of Hardness
to Meet the Requiremenis of Every Soft-Face Ham-

mer lob.
These Are Nuplafiex Advantages...Check Them !

All maet Federal Specs. = Recover shape when dented
or cut « Will not flake - Non-sparking « Will not burn
readily = Resistant to grease, oil, gasoline, and com-
mon industrial acids « Absorb sting-causing vibration

. Bafe for workmen's eyes—no flying particles - Re-
duce worker fatigue = Minimum rebound to permit

faster work.

if You Are Mot Getting These Nuplaflex Advantages
.« You're Losing Mongy !

916 different combinations, including 13%" and 2"
shot-loaded impact types designed to reduce rebound.
12 different holders available —two weights for 1%,
1ia", 27 235", and 3" diameter faces.

PROTO2STOOLS

PROTO means FROfessional TOols
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Epsco’s New Airborne Data Conversion System ...

Unique MINIDATRAC is subminiaturized voltage-to-digital converter designed for
flight test instrumentation and telemetering applications.

Boston, Muass. Epsco, Incorporated
has announced that a complete submini-
ature voltage-to-digital converter weigh-
ing only 7 pounds and occupying less
than 1; of a cubic foot of space is under
development and will soon be available
In production quantities.

The Epsco MINIDATERAC is a high
speed, highly accurate voltage-to-digital
converter, designed and packaged for
airborne use under severe environmental
conditions. It is a sub-miniaturized ver-
sion of the Epseco Model B DATRAC
which has a proven field accuracy, with-
out adjustments or calibration, of better
than 0.1% and a maximum speed of ap-
proximately 50,000 data point conver-
sions per second. The MINIDATEAC
makes it possible to convert voltages to a
digital form at the voltage source, thus
assuring maximum accuracy and relia-
bility in subsequent transmission and
processing of the data. Further, it is in
a form suitable for direct or eventual
insertion into a digital computer. The
reversible feature of the standard Model
B DATRAC converter can be utilized on
the ground to convert the digital code
back to its original analog form for fur-
ther analog processing or recording.

Features

Proven Reliability — Standard
packaged versions of this equipment
have proven field service in excess of
1000 hours of reliable operation.

Long Term Stability — Stability
for all conditions of component aging,
power source variation, and operational
shoek and wibration will not affect the
encoded value by more than one least
significant digit for the life of the
equipment.

Simplicity of Operation — Ex-
cept for a secale factor adjustment, there
are no operator adjustments or eontrols
on this equipment,

Versatility of Data Handling

Capabilities — The high conversion
spead allows for many combinations of
data inputs from a single 16.3 ke data
input channel to hundreds of lower re-
sponze data inputs when electronie and/
or electro-mechanical multiplexing is
utilized, The MINIDATRAC lias more
datae handhng capacity than a complete
FM/FM and PDM telemetering system

combinedd,

Serial and Parallel Outputs —
Both a serial pulse train and a parallel
pulse output are provided for simul-
taneous transmittal over a redio or wire
link and storage in a recording medium
such as a magnetic tape recorder,

Light, compact construction.
The MINIDATRAC contains eight sub-
chassis assemblies which plug into the
main assembly. The main assembly is
fabricated in order to attain minimum
inside temperature gradients and mini-
mum weight. All access iz from a com-
mon side which is sealed, thus allowing
the unit to be pressurized for use at
extremely high altitudes. All connectors
appear on the side opposite to the ac-
cess side,

Operating Characteristics

Conversion time is a maximum
of two microseconds per binary digit of
code; approximately 50,000 independent
data translations can be made per sec-
ond for a 10-place binary code including
s1gn. Each conversion from voltage-to-
digital code is completely independent of
the previous conversion. Voltage data
may be multiplexed and presented to the
converter at any rate compatible with
the above conversion speeds.

Trigzger or synchronization in-

pul: External trigger at any repetitive
or random rate from 0 samples per sec-
ond up to the rates indicated above are
possible. Because of the asvnehronous
feature of the equipment, it may be
triggered or slaved from any arbitrary
external source. It is also possible to
control the rate at which each pulse is
fed out. This may be advantageous when
recording or transmission link band-
widths are limited.

Full scale voltage range maxi-

Standard Epsco
Model B DATRAC
Reversible YVoltage-
to-Digital Convert-
ers are available lor
immediate deliv-
ery* . Write for
complete engineer-
ing data and price
quolations,

“Over 1y Kpsen high apeed analog-te-digital
conterters have been delivered o over 25 pepa-
rate commercial and military wiers throuwghout
the mworld,

mum 15 =100 wolts. Minimum iz =1
volt, Auxiliary input equipment can be
provided for handling input levels down
to =10 myv. full seale,

Input impedance for full-scale
voltage of 1.000 volts — 100,000 £2; for
full-scale voltage of 100.0 volts 1
megohm. For any other full-scale volt-
age, the input impedance available may
he proportional to the square root of
that voltage,

Output: Provisions are made for
the following outputs:
a. Serial pulse train (most signifi-
cant digit first)
1) Output impedance; 500 ochms
2) Pulse Width: 1 mierosecond
3) Pulse Amplitude: +25 volts
b. Parallel semi-statie binary val-
ued voltage lines representing
code
1) Output impedance: 10,000
ohms
2) Output levels :
a. 0 volts representing bi-
nary 1
b. —15 volts representing
binary 0, or vice-versa

| cant digit.

GCENERAL
CHARACTERISTICS

Size: 2" high x 7" wide x 227 deep.

Weight: approx T lbs.

Temperature Range; —55°C to
+T0°C.

Shock and Vibration: The equipment
is designed to meet applicable
military specifications.

Power Input: 200 watts approxi-
mately, 105-125 wvolts, 55-420
cycles per second, when used
with associated power supply.

Accuracy: =0.1% =1ls least signifi-

Calibration Adjustments: No adjust-
ments are required, other than

zcale factor adjustment,
J

Additional technical data is
available and your inquiry is
invited.

EPSC O, incorroraTED

988 Commonwealth Ave., Boston 15, Mass.

A Technical Paper on this system will be presented at the National Telemetering Conference at the
Biltmore Hotel in Los Angeles on August 20 and 21.

26

of 0.05 percent at 1 ke., operate over
temperature range of —55 to 85C wath
coctheient of minus 100 ppm/Deg. C.
Units are available with capacitances of
G.001 to 1 mfd. Condenser Products
Co., Division of New Haven Clock &
Watch Co., 140 Hamilton St., New
[ Haven, Conn.

¢ Subminiature blower, Mode] 112C0),
for cooling avionic equipment, will ht
into a 33 . cubic arca. Unit operates

MI:LEAH Mode! 200 Blower LUnit

from 115 v., 60 cps, provides 10 ctm
free air delivery at speed of 3,400 rpm.
MeLean  Engineering  Laboratorics,
Princeton, N. J.

e Instant overload protector for mstru-
ments, designed to prevent damage such
as bent pointers and coil bumounts, can
be installed on new or existing instru-
ments without affecting calibration or

accuracy, according to manufacturer.
Device protects for overloads as great
as 100 times rated meter capacity and
reportedly 1mproves meter  damping
charactenstics,  Electronic  Specialty
Co.,, 5121 San lFemando Read, Los
Angcles 39, Calif.

® Solenoid-wound chokes, designed to
MIL specs, are available in values rang-
mg from 1.1 to 120 wmicrohenries.
Smaller sizes up to 15 mh. use phenolic
torms, while larger sizes use powdered
won forms. National Co., 61 Sherman
St., Malden 48, Mass.

¢ I'nmmer pot for printed circuit use,
called “WeePot,” is available with
resolutions of 0.3% to better than
0.1%, in resistances of 100 to 40,000
ohms. Unit 1s rated at one watt at 40C,
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Irailblazers

MARQUARDT
BREAKS

NEW
FRONTIERS
WITH 3
BOMARC ~ =
POWERPLANT

NEW OGDEN p
FACILITIES
‘3;4? BOOST
NATION'S
DEFENSE

; m r ar ;tf:%ﬂﬂﬁﬁ CO.
| R

N i

Marquardt’s research center is fast becoming one of this country’s crea-
tive engineering capitals. Unlimited opportunities at Yan Nuys are
atigacting many Research and Development engineers to Marquardt.

Write for details:
PROFESSIOMNAL PERSONMNEL

16551 Saticoy Street, Van Nuys, California

THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER
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= J does your riveting
I and clinching

Faster... Automatically!

T-1 Clinchors adapable 1o a wide
range of clinch nut seting prob-
lems. Gravity feed model shown
here.

This T-] Special Dual Rivitor sets two rivets
c L I N C H o RS At aume . . . CONSISIS af two 8" thraat Model
R Rivitors, each with 10" hopper, special

oversize anvil post, and special horn. Sampl
of work shown below muachine.

RIVITORS

Automatic feeding and setting with T-] Rivitors and Clinchors
help you reduce labor and step up SPEED in a wide range of
assembly jobs for aircraft, automoutve, farm machinery, stampings

of all kinds.

T-] CLINCHORS ser clinch nuts with fully automatic operation,
controlled by a single foor pedal. Available in Underfeed and

Gravity feed models, throat depths 8" to 36",

T-] RIVITORS automarically feed and ser solid rivers with
high production. Electrically powered Rivitor sets solid steel
rivets up to 7" long. Air-powered sets aluminum alloy rivers

or steel rivets up to %" long. Throat depths 8" to 36",

Write for Clinchor bulletin 555; Rivitor bulletins 646 and 555.

The Tomkins-Johnson Co., Jackson, Mich.

39 Years Experience

TOMKINS-JOHNSON

RIVITORS, . . AIR AND HYDRAULIC CYLIMDERS. CUTTERS..CLINCHORS
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but can be operated up to 120C. Stand-

ard resistance tolerance i1s 5% and tem-

perature coctheient 1s 0.002% per de
gree C. Handlev Electronies  Inc,,

14758 Keswick St.. Van Nuvs, Calif.

e Traveling wave tube, Tvpe 6651/
BLS30, for S-band use, delivers peak
power output of 1 kw. using accelerating

voltage of 5,800, Tube weights 5 1.,
measures 17 x lg m. Bomace Labora-
tories, Inc., Salem Road, Beverlv, Nass.

e Silicon mixer diodes, four new sensi-
tive pomt-contact tvpes for L, S, C,

and X-band radar, reportedlv provide up

to 2 db. noise reduction when substi-
tuted ftor IN23C and IN21C diodes,
Units are available with fixed forward
or reversible polarity,  Mhcrowave As-
sociates, 22 Cuommington 5t., Boston
15, Mlass.

Instrumentation

e Airborne  d.c. ampliher, Modcl
JHMA-Z, with solated mput cireut,
can be used with sirhorne thermocouple
or strain gage bridge measurements, Am-
phfier's 3 ms. risc time and flat responsc
to 400 cps. permits it to handle as many
as 150 pomts per second where com-
mutator is used. Application data s
available. Doelcam, Div. of Minne-
apolis-Honevwell, 1400 Soldiers Field
Road, Boston 33, Mass.

o High-speed digital recorder, Modcl
3151, provides simple and cconomical
means  for  simultancously  recording
“on"-"off” type phenomena on as many
as 45 channels at sampling rates as high
as 2,500 per sccond. Records are made
on Teledeltos electro-sensitive  chart
paper at recording speed of more than
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150 in./sce., providing approximately
% . spacing for the 24 ke. sampling
rite. Chart paper drive mechanism s

automatically HL‘L'I]U:I'I.L'LTLE to  advance

chart prior to recording sequence. Potter
[nstrument Co., Inc., 115 Cutter Mill
Road, Great Neck, N. Y,

e Piczoelectric  pressure  transducer,
Model LC-33, employs new zirconate
sensitive element capable of measuring
free-ficld pressure versus time for sound
or shock waves. Unit covers dynamic

range up to 1,000 psi and reportedly is
fAat within 2 db. from 1 to 80,000 cps.
Transducer sensitivity is stable over
temperature range of —40C to 100C.
Atlantic Research Corp., 901 No.
Columbus St., Alexandria, Va.

Microwave Devices

e Traveling wave tube amplifiers for X
and L-band with broadband noise hgure
of 10-12 db. Tyvpe HA-17 covers fre-
quency range of 1-2 kme.; Tyvpe HA-15
covers band of 812 kme. Both dehver
25-30 db. gain and 5-10 mw. output.
Huggins Laboratories, Inc., 711 Hamil-
ton Ave,, Menlo Park, Calif.

e Slotted line, Maodcl 230, designed for
portability, can mcasure VSWR over
frequency range of 500 to 4,000 me.
Device consists of a section of coaxial
transmission line of parallel plane tyvpe,
a pick-up probe and a radio frequency
detector,  Characteristic impedance s
50 ohms for Modcl 250, 46 ohms for
Model 230B. Deviee is 18 1b. and its
case 9 Ib. Marda Corp., Mincola.
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MALLORY-SHARON reports on

TITANTYU M

World’'s fastest flies with
MALLORY-SHARON titanium

e Performance details on the U.S. growth and acceptance today.
Air Force's new Lockheed F-104 Such things as certification of
are classified, But one thing canbe  physical properties, guarantee of
gaid: all metals —including tita- optimum machineability, devel-
nium supplied by Mallory-Sharon opment of heat treatable alloys,
—used in this advanced aircraft and so on.

have met the most stringent re-  1f v, yse titanium, you can de-
quirements. pend on proved quality with

| Mallory-Sharon, one of the lead- Mallory-Sharon. If you don’t yet

ing producers of titanium and wuse titanium, isn’t it time you
titanium alloy mill products, has investigated this strong, light-
paced many improvements in the weight, corrosion-resistant metal?
metal which account for its rapid Call us for your requirements.

MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO

SHARON

MALLORY
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RB-665 IN FORMATION. [light h;, staff member Sweeney was made in production model RB 668 at Duug'l.ls lucsun facility.

Flight Tests Compare Douglas B-66, A3D

By Richard Sweeney

Tucson, Ariz.—B-66 and A3D arc
closcly related airplanes—they  evolve
from the same basic design and both
are manufactured by Douglas Aireraft
Co., Inc, The A3D is a lltgh altitude
Navy bomber, the B-66 a high and low
altitude USAF bomber and reconnais-
sance plane.

B-66 started as a Korean war
cffort bv USAI® to get a tactical all-
weather bomber, supposedly an “off the
shelf” buy of an A3D with six modih-
cations only, Ilight in both aircraft, as
well as studics, hlﬂilhrrhh the differ-
enees and *:.Ifl'l'lt].II'ITI'L‘?é.

As delivered to its users in Tactical
Air Command squadrons, the B-66 15
an airplane which:

o [1as excellent low as well as high alti-
tude capability.

e Can carry atomic weapons,

* Has a top quality low altitude bomb-
ing svstem in the K-5 mstallation,

* Has been through, since its inception,
a crash program for Korea, a decelerated
development with war's end, then re-
acceleration  within the Cook-Craigic
Plan.

® When delivered to TAC in both the
B-66 and RB-66 versions, mcluded all
the latest engineering rehnements and
modifications, practically insuring 4
tactical use until the IRAN time cycle

has been fulfilled.

Highly Maneuverable

During a flight mm a production
maodel RB-66B at the Douglas facility
here, there was opportunity to check
both high and low altitude flight char-
acteristics of the versatile bomber. Prin-
cipal impression gained was of extreme
aneuverability,

Pilot on the flight, primarily a check-
out of the ILS approach coupler of the

60

at high and low altitudes.
acrodvnamicallv operated leading edge

Minneapolis-Honeywell autopilot, was
Robert Pope, assistant flight operations
manager at Douglas’ Tucson facility.
I.'.'_Tn-_.i:r'l.{,r was Robert Almack. Altitudes
on the Tucson-El Paso and return fight
ranged from above 40,000 ft. to deck
level, speeds from maximum to just
above stall at low altitude, maximum at
high altitude.

In the approach conhguration, speed
brake, flaps and gear extended, the
plane still is highly mancuverable, both
With the

slats, control through the stall “buffet
arca remains good, and ailcrons retain
thewr effectiveness,

Opening bomb bay doors at high
speed now results in no trim or con:
trol changes out of the ordinary, and
buffet has been climinated after prob-
lems were encountered in the flight test
program.

Single pomnt high pressure refucling 15
imcorporated. Fuel feeds from wing to
fuselage tanks, with engines supplied
from rear hlficlagc tank. Fuel m Inage-
ment is 1::::::-111]:1:511:::1 from a control
panel on the pilot’'s nght and 15 auto-
miatic with CG limitations. However,
the pilot must beware of incorporating
the wing tanks into the active svstem
ence they have been pumped dry.

When USAF decided on A3D pro-
curcment, a projected first Aight was sct
for 25 months from date of contract,
predicated on changes being held to:
e Deletion of carrier operation  provi-
10N,

e Addition of deicing cquipment,
e Ejection scats to be installed,
e Larger radar antenna to be provided.

Between FFeb. 13, 1952, when the
decision to buy was made, and the en-
gineering release of the design in April,
1953, 112 engineering change proposals
had been incorporated. The aircraft,

an RB-66A made its first flight m Junc,
1954,

The first B modcl, a B-66B (the first
five RBs retained the A modification
letter, the remainder were made Bs and
the first of the B-66s mcorporated the
changes, making them B-66Bs) madc
its first Aight in December, 1954, after
an enginecring release in Aug., 1955.

Engineering Changes

The airplane spanned four vears from
start of contract to delivery to using
TAC squadrons at Hurlbert AIB, Fla.,
and Shaw AFB, §. C. Total changes
from the original A3D concept, all -
corporated in the delivered airplancs,
cxceeded 400,

During its development, some of the

Skywarrior Next

Next week Navy's Donglas ASD Sky-
warrior will be structurally analyzed by
Associate Editor Irving Stone of Avia
tion Week's West Coast Burean. Stone,
who made an extensive inspection tour
through Douglas’ Fl Segundo Division,
where the A3D is being produced, will
show how Skywarrior is tailored to the
minimum size and weight to meet its
long-range attack-bomber mission.

Richard Sweeney flew in both RB-66
and A3D while gathering material for the
story in this issne. He has flown nearly
evervthing from small single-engine per-

sonal planes to jet aircraft, has accu-
I mulated some 6,000 hours of flving time,
and was a test pilot in the flight test
section at Wright Field.

Whereas Sweeney's story in this issuc
concentrates on flight characterishics nfl
the B-66, A3D, Stone's will have to do
with the structural components of the
airplane, well illustrated with pictures and
cutaway drawimgs.
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major changes, problem arcas and hxes

on the B-66 mcluded:

s Control system, ailcrons and spoilers

changed.

e Wing angle of incidence changed

from A3D’s 4 deg. to 2 deg.

e Engines were changed from the J71-
A-9 to the J71-A-11, in the 10,000 Ib.

thrust class.

® Brakes were changed.

e Slats were changed to correct for
pitchup.

e Engine mounting pylons  warc
changed.
¢ [lutter problems were overcome

homb b.-ig.' door buffet caunsed f.'ll:tngu..

Buddy System

The airplane is currently programmed
for buddy system acrial rthn.,lmf*

In addition, new JATO hutﬂu of
approsimately the same thrust as those
currently uscd, but with other charac-
teristics ol mgf.d (including  dropaway
paths) are beng tested for maximum
gross weight and overload takeofts from
tactical airficlds.

As of I'eh. 1, 1956, with the fist
RB-66As still part of USAIs test pro-
gram, more than 570 test hrs. had been
Hown on the design, in more than 400
flights. Of the onginal order, 19 were
put into the Douglas and USAI test
Programs.

Trainer-Yersion Considered

The B-66B, RB-66B and RB-66C
are n using squadrons. It is understood
that a tramer version with dual controls
has been considered, as well as dual
placements for observer personnel. The
plane normally carries a crew of three—
pilot and two observers to handle bomb-
mg, navigation and ECM duties.

In an A3D flight similar to that of
the B-66 type, the difference between
the airplanes was apparent. Pilot for
the acceptance flight was Cdr. Charles
McBratnic of the Navy BuAcr office
at Douglas Fl Segundo Division. In
one obscrver .seat, (the A3D also car-
ries 4 normal crew of three, pilot and
two observers), was LCdr. G. P. Mil-
ton, also of the El Scgundo Buder
othee.

In appearance, the differences include
wing trathng cdges, with the A3D re-
taining the original straight  trling
cdge. Wing sweepback of 36 deg. s
the same for bhoth planes, but B-66 has
cxtended center section trailing edge.

Mission Difference

The A3D-1 uses the J57-P-6 engine,
made by Pratt & Whitney, while the
71 of the B-66 is made bv Allison.
The A3D-2, latest production model of
the Skywarrior, uses the J57-P-10. All
engmes are in the 10,000 1b. thrust
class, go out dry, without afterburner
and have variable jet nozzle exhausts.

Prime difference between the planes
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NAVY VERSION, A3D, coming in for linding on USS Forrestal,

Wing swecpback of

30 deg. is same for hoth A3D, B-66, but B-66 has extended center section trailing edge.

il ©

A3D ON DECK cdge of Forrestal. Primary difference in two planes is in mission: Navy's
A3D-1 uses J57-P-6 engine; B-66 uses J71.

i5 for high altitnde, USAI's for low-. altitude.

ROBERT ALMACK, flight test observer, Douglas Aireraft Co.,
assistant numager fight operations; Richard Sweeney,
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Tucson Facility; Robert Pope,
Avintion Week associate editor,
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Capable of carrying atomic weapons, the F-101A
is scheduled for assignment te the Strategic Air
Command. G-E avliematic electric system and com-
puting sight help make it enea of the most advanced
fighters in the air today.

GENERAL &3 ELECTRIC

How G-E Electric System and Gunsight Help

Main compeonents of system include static
voltage regulator and control panel.

Typical computing sight operation: pilot
makes contact and aligns targel in sight.

Alternater receives ftest., General Electric tested the complete F-101A electric

system prior to first airplane installation.

Pilot keaps enemy alrcraoft aligned in sight
and fires when target is within range.

Hit! Comera guns show that enamy
would have been destroyed.

Make F-101A a Potent SAC Fighter-homber

e G-E power generating system eliminates 10 pilot functions in start-up
e G-E computing sight permits more accurate weapons firing

The Air Force's new supersonic jet fighter, the
McDonnell F-101A Voodoo, is being equipped
with a G-E computing sight and an automatic
electric system which requires no pilot attention.
Designed with emphasis on simplifying the job
of the pilot through use of automatic equipment,
which includes a paralleling control furnished by
another manufacturer, the G-E electric system be-
gins operating as soon as the pilot starts the engine.

SPEEDS TAKE-OFF The control has only two toggle
switches, which may remain‘‘on' at all times, even
when a fault develops. This eliminates a series of
10 pilot functions, and sharply reduces the time
to become airborne.

With a generator that can operate at the high
ram-air temperatures of supersonic flight, and a
static voltage regulator that has no moving parts
except the relays, the G-E system is designed for

long life and reduced maintenance time, The control
panel supplies the automatic control of start-up,
shutdown, and maximum selective protection against
ground fault, over- and under-excitation, and over-

and under-voltage.

LIGHTWEIGHT GUNSIGHT HAS HIGH ACCURACY
Giving the F-101A high fire-control accuracy for
air-to-air gunnery i1s the G-E designed computing
sight. It features lightweight and low maintenance
due to i1ts simple design. Automatic inputs assure
the sight’s accuracy for all modes of operation.

For more information on the General Electric
power generating system, write Section 210-97,
General Electric Co., Schenectady 5, N. Y. If you
are cleared to receive classified material, see your
nearest G-E Apparatus Sales representative for
advantages of the computing gunsight. General
Electric Company, Schenectady 5, N. Y.

Frogress [s Our Most Important Product

GENERAL @3 ELECTRIC



REB-66A MADE its first fight in June, 1954,
exceeded 400, including new control system, ailerons, spoilers and engine.

ENGIMNE HDUHTIHG pylons of RB-66A were t]uugtd to cleaner configuration, ':h"ughl;

Total changes from original A3D concept
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leading edge, elimination of overlap on top of wing. Note A3D picture page 61.

15 m mssion, the Navy having a high
altitude aircraft, the Air Force a low-
altitude design.

A3D Performance

In the A3D, test flving resulted in
modifications which were extended to
the B-66 where applicable.  Similarly,
b-66  tests  indicating  amprovements
which could be incorporated on the
A5D, resulted in changes in the A3D.
Smee the ASD preceded the B-66 by
some time, the majority of change origi-

nations rests with the Navy planc.

In Hight, the A3SD pertorms excel-
lently, an indicabion of the soundncss
of the basic aerodynamic configuration
on which both plancs are based. While
the A3D entered buftet at about Mach
85 at slightly more than 41,000 ft.,
the B-66 buffet range starts a little
faster.

Both plines remain stable  and
without bad characteristics n the high
specd buffet zone. In stalls, the AsD

also stays controllable and gives ample

butfct warning before complete stall.
Ihe planc's manewverability at high
and low altitudes is execllent.  In the
dirtv configuration, the A3D also re-
tains good flight characteristics al-
though its indicated airspeeds  arc
w]lfﬂ]lfh higher on  land based ap-
praaches.

Escape System

AsD uses a chute escape svstem,
with the crew going ont the bottom
of the airpline, facmg to the rear, a
concept  Douglas started for subsonic
airplanes i ats 51 Skvkmght fighter.
Downward escape can also be accom-
plished in the cjechion seat cqmppu!
B-66, although the passage is smaller
and more difficult to zet through.

Like the B-66, the A5D mcorporates
ta1l defensive guns and warning radar
as well as atomic capability.

A3D has a greatet JATO instal
lation than the B-66, since its maxi-
mum cffort take-off is from a carner
deck of the modifhed Essex class (about
S00 ft.) at 70,000 1b. gross weight. The
pline also can operate from the Frank-
lin Rooscvelt class of carrier, as well
as from the Forrestal super carriers.

A3D) is produced at Douglas Fl
Segundo Division, the B-66 at Long
Beach.

Non-Citizen Engineers

Used in Uneclassified Work

Non-citizen engineers are being used
by General Electric Co. on |-.-n::1|mm1n
aireraft pimcrpl nt designs. GE's Air-
craft Gas Turbine H‘n Cincinnati,
Ohio, has orniginated a hpl{:r:i:ll svstems
study project staffed with immigrants
from Furopean and Asmatic countrics.
Untl thev are cleared for classithed work
GE is limiting their efforts to power-
olants  with  less  important  military
utures.

Among the group are: Dr. Guenther

MEW JATO BOTTLES are being tested on this RB-66 at Edwards AFB. Strips around tail behind JATO installation are temperature
sensitive paint compounds, each with a different melting point. When tests are run, temperatures at various locations can be determined by
the melted paint. New JATO bottles were required because the old conhgurations were skinning the fusclage when dropped. Bottles
mounted above are made by Phillips Petrolenm Products. Others under test are from Aerojet-General and h"t:ghl:ll].‘ Ballistics Laboratory.
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Dicdrich, Germany (who designed the
pulse jets for the V-1 buzz “hombs);
Jorgen Brunso, Denmark; Wemer OH-
haus, Germany; Jan Gisslen, Sweden;
Tan C. Lu, China; Ed Temer, Austria;
and Dr. Taghi "'ullm:p.-t:-,ai, Persia.

“We are offering contracts to a lim-
ited few on the condition that they
apply for aibizenship,” W. R. Dodge,
GE spokesman explained.

New R&D Corporation
Organized in Florida

An addition to the guided missile
rescarch and development fheld is the
newly organized Dbm Rescarch Corp,
that has located in Cocoa Beach, IVa.,
the nerve center of the Air Foree Joint
Long  Range CGuided Mssile  “lest
Range.

The primary objective of the new cor-
poration 15 close coordination of re-
scarch  and {!Lt{,h:[nm.ul: by private
mdustry with the requirements of the
I}Lpirhmut of Defense.

The new company is  particularly
concerned with guided missile instru-
mentabion,

Companies with cven  limited  re-
scarch capacibiltics will be coordinated
m the big R & D projects which for-
merly conld be handled only by larger
corporations with a diversity of research
capabilitics. By utilizing the CtlngLET'
ing talent of the s Tler COMpPAanIes,
close coordination is expected to help
relieve the critical shortage of scientists
and engineers and expedite the national
R & 1) program.

Dbm is staffed by a group of rescarch
comsultants who have been active in the
ficld of mstrumentation for guided
missiles in such fields as propagation of
radio waves, radar and beacons, guid-
ance and control equipment, electronic
and optionic equipment and svstems for
the collection of data, problem solving
of complex mathematies and informa-
tion theory solutions,

Lockheed Transfers
Nuclear Aircraft Work

Lockheed Aireraft has completed the
transfer of all nuclear-powered aircraft
preliminary design work to its Georgia
division.

The 150 engincers involved in
the transfer are the core of the staff
which will operate the nuclear aireraft
research laboratories to be built in Daw-
som, County, Ga. for USAF. Announce-
ment that Lockheed will operate the
facility was made in April.

Vitro Engincering  Corporation  of
New York will design and construct
all  buildings, warchouses and  access
roaeds on the 10,000 acre site. T'vpes
and total number of buildings have
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" dia.
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Capital Ailines Says
Viscounts Break Even
At 56.8% Load Factor

And Company States Turbn-P-rnp
Aircraft Head for 539, to 55%
Lower Than Piston Planes

<=1 ONE OF MANY
REASONS WHY
CAPITAL AIRLINES
IS BUYING

Ay 15 MORE
/By wassmess s S ot air- | VISCOUNTS
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According to J. H. Carmichael, Capital Airlines’ President,
the Company’s deecision to add 15 new Viscounts to its fleet
15 based on the “splendid public acceptanece accorded the
Viscounts and their outstanding operational performance
in scheduled air transportation.”

The Viscount, powered by four Rolls-Royee Dart engines
for whisper-gquiet and vibrationless flight, is the first and still
the only turbo-prop aireraft in airline service in the world.

United States Representative: Christopher Clarkson,
10 Rockefeller Plaza, New York 20, New York

turbo-prop Wﬂ@@
VICKERS -
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Je.l- Noise Suppressors

Jet engine ground-runup noise suppressors to sccommodate the North American F-100
and Convair FF-102 which will be erected at Norton Air Force Base, San Bernardino, Calif.
General Sound Control, Inc., Los Angeles, has designed the units to be prefabricated of all-
steel makeup. This will make possible complete demountability for movement to new
locations.  Fxhanst passes throngh angmentor, perforated diffuser in evlindrical plenum
chamber, back through lined bends, and up throngh company.developed Accoustitubes to
atmosphere, Use of water spray will permit afterburner rans.  Intake silencers are mounted
on casters, roll into position over plane nose. Company is building noise suppressor, based
on same principles, for Hughes Aircraft, Culver City, Calit. Unit will accommodate five

different aircraft, mcluding twin-engine types.

not heen disclosed but one will be a
pumping station and one will house a
clarifving filter to remove impuritics
from the water before it 15 used in the
rcactors. Two G. . test reactors are
now heing built,

New facihity is expected to be in
operation by the latter part of 1957,

Basic power supply and distribution
svstem will be comstrneted by Richards
aned  Assoctates of  Carrollton, G,
Amount of the contract 1s ahout S167.-
000, Ten miles of asphalt surfaced
macadam roads, two steel bridges, cul-
verts and drainage sewers will be built
by the MacDougald Construction Co.
of Atlanta for approximately S670,000.
Work 15 to begin immediately.

Training of scientific personnel will
be carried on at Lockheed, Marietta
and at the General Flectric plant at

San Jose. Calif.

British Concerned
Over Alloy Cracking

London—5trong concern over stress
corrosion  crackmg  of alommum-zine-
magnesiim  type allovs is expressed Iy
Britain’s Air Registration Board in its
annual report. (These allovs are similar
to the very high-strength U, §. 700
serics, also susceptible to stress cor-
rosion.)

The board says that although it is
ok new the problem is “urgent.” “A
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number of forgings and extrusions have
cracked in  an apparently arbitrary
fashion, on some occasions before they
have even been bhwilt into mircraft,” 1t
SV,

The report adds: “In some cases the
design s at fault. In others, manufac-
turing procedures have left the mate-
rials with high nternal stress so that
stress corrosion crackimg has  oceurred
when the parts have heen loaded well
helow the elastic lnmt”

I'he board is preparing a handbook
which will analyze  recent  structural
farlures and defects.

Scientists Form New
Aero Consultant Firm

Sixteen scientists, enginecrs and tech-
nictans, mostly from Princeton Univer-
sitv's James IForrestal Rescarch Center,
have formed a new firm, Acrokinetics,
Inc., to ]:n]'dhrid:_' extensiwve  comsulting
services to industry in the fields of
rockets, guided missiles, jet propulsion
and acrodynamics,

Acrojet-General Corp., Olin Mathie-
son Corp.. and Reaction Motors Inc.
are reported to be the firm's frst cos-
tomer prospects. These firms are said
to be attracted by the Forrestal group’s
background in ozone rocket fuel,

Famihar names to mdustrv among
the 16-man group of founders are: Dr.
Martin Summerhfield, professor of acro-
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nautical engineering: Dr. John B. Yenn,
dircctor of the Navy Squid project; Dr.
Lulg,: Crocco, anthority on  acrody-
namics and combustion: Dr, Sin-I
Cheng, gas dynamicist; Dr. Trvin Glass-
1, u.]:u;,rt on jet mixing and mono-
propellants; Dr, Jerry Grev, combustion
and - acrodynamics  specialist; and .
Preston Layton, chicf jet propulsion
rescarch engineer at Forrestal and first
president of the new frm.

Supersonic Human Factors
Studied at Northrop Aireraft

Iuman factors engineering studies are
being conducted at Northrop Aidreraft,
Inc.,, Hawthome, Calif., to determine
man’s ability to cope with extreme OPCT-
ational demands of supersonic aircraft.

Working on these advanced studies

Are f'*-..-'{]I'E]‘II{JI‘.I.& Dr. Gerald I°, Rabideau,

Skywarrior Slows Down

A deceleration parachute is being fitted to all A3D Skywarriors being produced at Douglas’ El Segundo division. Measuring 24 ft, in
diameter, the chute will be used for landing on airficlds only and will not be used to supplement deck landings of the carrier-based
bomber. It will assure safe landings on wet runways, during instrument landings made wnder GCA conditions, or in emergency landings
made with high gross weight,  Installation s designed for normal touchdown of 150 knots and emergency speed of 170 knots.

psvchologist, and Dr. . Gordon Wells,
physiologist. Target will be to deter-
mine the practical pomts m terms of
high speed flight at which man’s mental
and physical abilitics must be subordi-
nated to electronic computers and servo-
mechanical svstems,

Findings will be fed to Northrop de-
signers assigned to high speed aircraft
projects, inr,hll:linff [I:,u,]r}pmt,nl of the
COMENY'S New Elt]]{,r'ﬁﬁﬂli jct trainer.

The study program is being directed
]‘}1. Far] L. TL]-LI‘*-.:HI head of ‘."H:ll'tllilll'l‘.l‘-.
Human Factors Engincering and Equip-
ment Design Section.

Invention of Centripetal
Pump for USAF Reported

An Isracl Institute of Technology
professor reports that he has developed
a pump which works by centripetal

Spaniards Demonstrate Jet Trainer

A European demonstration tour is being made by the Hispano HA-200-R1 Saeta two-place
jet tramer designed and built by the Seville company with assistance of Willy Messer-
schoitt. Powerplants are two 880-1b.-thrust Turbomecas fed by nose intakes and exhausting
out of separate tailpipes beneath the trailing edge of each wing.
have shown it to be superior in economy to DeHavillind Vampire types, and may kill

sale of 24 DH-110s and one DH-115 offered to Austria by Sweden.
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Tests by Austria of trainer

rather than centrifugal effect. Marcus
Remer, head of the Institute’s Rheo-
logical (electrical) Laboratory, savs that
because the centripetal action increases
with deere: uL-:I air density his pump
will have a “revolutionary effect” on
ligh altitude flight

The pump has been sponsored by a
L. S. Air Forece contract.

French to Use Republic

Ejection Seat in Mystere IV
Frenchh  Dassault Mystere IV et

highter will wse Republie-designed cjec-

fion scat wiach current 1s mstalled in
RE-541" Thunderflash photo-recon
fighter and the supersonic F-105 fighter-
bomber, Scat 1s first Amencan-designed
cjection svstem to be used o a Euro
pean jet hghter.

Republic has licensed the Socicte Na-
tionale de Constructions Acronautiques
du Sud-Est (SNCASE) to construction
the new ejection seat abroad for use in
the Mystere IV, SNCASI also 1s buld-
img sparc parts under contract to Re
public Aviation International, Repub
I]L s European subsidiary, for I'-84s now
in serviee with NATO,

THRUST & DRAG

Flight in Hollywood Dept.: This
quote is from a Wamer Bros. release
plugging a variety of hilns with aviation
background.

The tight-lipped hero in the flying
helmet—the film actor—sometimes lives
his part so completely that he too gets
the ﬂlmg bug.

William Hnld{-n long known for his
derring-do, was so intrigued with jets
in “Towards the Unknown" that he
cajoled lis wav aboard an advanced
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Power for the World’s Airlines

*

AMERICAN, BRITISH,
DUTCH and FRENCH

built airliners,

powered by

ROLLS-ROYCE

GAS TURBINES,

have been ordered

by airlines of the world.

*

Rolls-Royce gas turbines have already flown 1,000,000 hours

on scheduled airline service

ROLLS-ROYCE AERO ENGINES LEAD THE WORLD
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Good visibility for Boeing B-52 pilots
with electrically heated “NESA”® windshields
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BOLT HOLE A" FULL TEMPERED GLASS

<A report from

THE PITTSBURGH
AIRCRAFT GLAZING
FILE

Just about evervbody has seen pictures and
heard of the 400.000-pound Boeing B-32 long-

range heavy bomber,

At extreme altitudes, it will ly more than
G,000 miles without refueling—and on trips like
this, the pilot must be prepared tor anv Kind of

weather, As bar as visibility is concerned, he is aireraft glasses, and our Technical Representa-

prepared with a NESA Flexseal® electrically tive will be glad to diseuss them with von and

heated windshield, The """ semi-tempered help solve any of vour difficult aireraft glazing

outer glass ply hay the NESA coating on the problems.

inside surtace to protect against icing and ) | _ _

¢ For more information. write to Pittsburgh

fogeing, '
Plate Glass Company, Room 6356, 632 Fort

Pittsburgh Plate has developed many special Duquesne Boulevard, Pittsbureh 22, Pa,

PAINTS - GLASS + CHEMICALS +- BRUSHES - PLASTICS - FIBER GLASS

GLASS COMPANY

PLATE

PITTSBURGH
IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED
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De-lcing Research

A portion of Britain's Beverly air freighter wing pivoted above the fuselage of a Lincoln
bomber provides a fAving test tool tor 1. Napier and Son Ltd. research on the Beverly's

hot gas de-icing system.  The six rows of nozzles rigged ahead of the test wing sechon
spray aerated water to create the icing atmosphere. Windows are htted below the test

wing to allow photographic observation.

Napier's Flight Development Establishment savs

that the testing will be done at 12,500 ft. altitude at temperatares from —>5C to —30C.
A flight speed of 155 knots LAS. with the wing section at an ettective incidence of 5.7

degr-r:-us will simulate Beverly eruise and 115 knots and 10.8 degrees will represent climb.

hghter-trainer jet at Edwards Air Force
Base in California and became the first
actor to break the sound barrier.

And now comes Kicron Moore in
“Satellite in the Sky.” Moore plays the
captain of a rocket ship making man’s
first trip into ounter space.

“1 have not purchased a Buck Rogers
suit,” Moore said, “but the flying bug
has bitten me. It was those planes—
the Avro Delta and the Folland Midge.”

He continued:

“Sitting in them, not knowing what
the dials and gadgets are for. Watching
them fly. Flying in them. Brother! As
soon as the picture was finished, 1 signed
up with a flving school and I'll be solo-
ing soon,”

In a Folland Midge, Mr. Moore?

The complexitics of contractual re-
lations between customers and the Air
I‘'orce sometimes defy deseription. Oe-
casionally they drive some of the parties
to distraction, producing  hursts  of
temper or sardonic humor,

In the latter categorv is this anony-
mous document which purports to be
a management proposal subnutted to
the Air Foree as part of the routine
cstablished for gething a contract. [t
may be easy for vou to ldt:nhh the com-
pany, so names have been deleted. You
nay even work there.

Management Proposal
l. General Experience

A detailed reference to the large number
of programs which we have mismanaged
would be beyond the scope of this proposal
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(sce report 7859-2, AF Board of Inquiry;
see also report of Congressional Tuvestigat-
mng Committee, 1209 "LI' We feel, !um
ever, that the experience gained from thesc
miserable failures puts us in a strong com-
petitive  posttion simee it s 111:]51:1:]:.' that
these mastakes will be repeated, Our com-
i‘.lti':lhaﬁ may have a greater number  of
Eailures, but we wonld like to point ot
that our errors were made on larger and
more important projects. Furthermore, we
have absolutely no experience i the spe

cialty areas ruqulm:] for this desipn and
will therefore approach the problem with
out prejudice,

2, Organization

We have reviewed this question care-
fully and find that we are unable to deter-
mine the precise mstant of time at which
the costomer desires to see the organiza
tional structure, and are thercfore at a
loss as to how to present it. We have in.
vestigated the use of high speed movie
CAMCOTas i”l.{:l 'I”i\gt'l-l'til' [L"I.Ti'l'l!LT!'i d%  TILEATYS
for presenting a changing organization, but
feel that these do not meet the require-
ments,  We  therefore  request  that thL
customer specify the moment desired., We
suggest a hime doring the interval En:m
0200 to 0700 on a Sunday would be best
1% L\;JLIiLm.-_ has shown that the rmate of
change is at a minmimum during this penod.

We have found on recent pmp:mh that
our key personnel received offers from one
of our competitors a few days after the
submission of a list of pl,nm:ml Sincg
there seems to he evidence of a security leak
i the customer’s organization, we request
that a need-to-know be cstablished before
this information 15 supplied.

3. Techmeal Approach
Our plan for this project is to hire engi.

neers from the companies which lose the
competition, Qur technieal approach will

a bigger future
for yourself

“Water squeezers” and other energy
absorption devices are just part of the
variegated engineering and develop-
ment picture at All American. You find
too a wide range of other projects. in-
cluding the famous Hydro-Lift landing
gear, tow-target reels and air-sca rescue
devices, in-flight remanning and refuel-
ing systems and literally dozens of
others — stimulating and challenging
programs for Acro amd Mechanical
Engineers,

What's in it for you? A really out-
standing opportunity 1o develop with a
young, dynamic organization, anxious
to help you put vour own ideas to work,
and able to provide a fertile ground for
your career growth.

Drop a line today, in confidence, of
course, to Ray Janney, Chief Engineer.

A Al meeriare

Comgparey

| DUFODOMNT AIRFOET » WILMINGTON, DELAWARE
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therefore be determined by these people
and can be obtained from our competitors’
proposals. We do have a few guiding prin-
ciples, We have found that on a project
of this nature, abont 12-18 months are re-
quired to catch up with the art. This
time s spent in wvisiting other companics,
universities, and test sites and in reading
classihed reports and Aviation Week, This
period is followed by a 6 month study
phase, At the end of this time it is
usnally desirable to start traveling again be-
cause of the extremely rapid changes that
take place i the State-Of-The-Art.

4. Schedule

In order to improve the appearance of our
proposal the art department has made up

a Jcolor schedule using stercoscopic plesi-
glass overlavs. The dates in this schedule
represent a weighted average between the
cstimates of the Rescarch and Sales divi-
sions (they are the Sales division hgures), In
any event, company practice is to terminate
a project when the personnel are needed
on a new and more profitable contract.

5. Subcontracts

It is a hrm company policy to never let
a dollar get out of the house.

6. Cost Information

Engincering—we do not plan to spend
much here. We have found that eneincers
make {'Ilﬂngra. and this reduces pro .]t.‘!.

Facilities—this 15 a large item. We view

ﬂm‘%ﬁc @ Dearest Vicki:
Jadl

who's 18, 54%", and 114 lbs.

Southwest Alrmotive—ay favorite service

statlon—is 25 years old but, unlike
you, it has NEVER stopped growing.
Now, SAC has:

1. Opened a Mid-West Division in
Kansas City, Kans., to ditribute and
service the products of the Eclipse #
Pioneer, Red Bank, Pioneer Central,
Utica, and Pacific divisions of the
Bendix Aviation Corp., and of the AC
Spark Plug Division of GM, the
Aeroquip Corp., and B, F. Goodrich Co. :

2. Opened a Rocky Mountain Division
at Denver, Colo., as distributar
for the Bendix Products and
Bendix Pacific divisions, AC,

Goodrich, and Aeroquip, and

3. Moved ahead with plans for its
new $2,000,000 service and

parts distribution facility
at Love Field, Dallas. \\
Yesmam, faith in the future
is identified by Major Investments
in the past and present. This always
has been the case with Southwest

Alrmotive. Come to think of it,
this also is true in the case of

You don't know it, but dangling near the
windshield of my plane is a tiny shoe you wore
as a baby, to remind me I'm the daddy of a
gorgeous little girl—and to scothe my eyes after
seelng my own big flat dogs beneath the panal,
You've grown up but, thank gosh, all vour
expansion has been in the right places, and your tootsies still are neat
and trim. Men prefer ladies with small, shapely feet, especially when
displayed by an auburn-haired, brown-eyed Someone

me and oy Queen Vietoria. I con-
sider the faith of both of us—
e and SAC—extremely

vell placed!

Love,

Dady

SOUTHWEST AIRMOTIVE CO. L]
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LOVE FIELD o«

DALLAS, TEXAS |

LOOK TO DOUGLAS
FOR LEADERSHIP
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tlus contract as an excellent nppnrtunit}' to
build up our plant.

Testing—no charge has been put in since
we do not plan te test. In the past test
programs have shown up fanlts and cansed
cancellation of contracts vears before the
mistakes wounld have been discovered in the
hield.

Fatertmnment—this ibem was  imadver-
If:_'lltij.' omitted from the reguest for pro-
posal; we have added it.

7. Contract Forms and Profits

An exhaustive study will be made during
the frst 6 months of the contract to con-
sider these factors, All of the modem
techniques of operational analysis, gam
theory, and high speed computing will be
applicd to the problem of proht optimiza-
tiom.

Key points in this study will be legal
hiuph:JIL:-', bax E]udgt‘"-. and Lﬂ-‘ﬂ&:iﬂ']}' writken
Clauses. It 15 expected that several na-
tiomally known consultants will be retained
for this work due to the ovending impor-
tance of the problem.

8. Physical Resources

An excellent survey of our physical fa-
cilities is contained in the Receiver's Re-
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port prepared during our most recent bank-
ruptey procecdings. A copy of that report
is appended,
9. Additional Facilities Required

It 15 our behiel that an important project
such as this should not be carmied out m
our shabby plant, We plan to use govern-
ment formished  factlities  exclusively,  We
would like to point ont that sevesal direc-
tors of the company have excellent prop.
erty which they would be willing to scll to
the government for the erection of these
facilities,

PRODUCTION BRIEFING

Warehouse for titanium  aircraft
stock has been opened by Titanium
Metals Corporation of America.  Ad-
dress: 6465 Corvette St., Los Angeles,
Calif.

Spar milling machine, most powcrful
ever produced, has been completed by
the Famham Div., Wiesner-Rapp Co,,
inc., Buffalo, N, Y. First of 30 similar
machine m a 56 million Air l'orce

-

contract, the Famham machine 15 smd
to be able to remove 150 1bs. of alumi-
num per nunute with 001 in. accuracy
from parts up to 3 ft. wide and 60 ft.
long.

Danly Machine Specialties, Inc.,,
Chicago, machine speeding Pratt and
Whitnev Co. jet engine production by
actually stabbing vanes into shroud.
This direct assembly method has
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stepped up completed shroud produc-
tion from fve to 30 umts per dav.
Method eliminates tolerance worries as
cach vane now becomes its own punch
and gauge, savs P. & W, who developed

the original design  concept.

Hamilton Standard Division of
United Aircraft reports that three vears
of operating nickel-plated  propellers
on C-119s, P5Ms and UI-1s have
shown that the mickel plate dehnitely
increases the propeller’s ability to with-
stand runway rocks and salt spray.

William Brand & Co., Inc., Wilh-
mantic, Conn., announces a 33,000 sq.

ft. S300.000 addition to their North
Windham plant. Part of this expan-
sion 18 duc to the increased demand
for the companv's high temperature
teflon and silicone rubber-coated wir-

mg.

Predictions from the National Screw
Machine Products Assn. (NSMPA):
annual sales of screw machine products
will rise from present 5485 million to
S700 million m 1965, current death
rate of small companies will result in
fewer bigger firms, and more complete
automizabion will take place. The
NSMPA says that while a man could
set himself up in business for $5,000

Royal
AMPHIBIA

TR s

ROYAL GULL IN NEW DAILY AIR-TAXI

ﬁ Motes on Americo’s ovistanding utility amphibian for

business flying and charter service operation

\ SERVICE TO LAKE TAHOE

Across the bay from San Francisco in Sausalito, Commodore Air Service

If you'd like to know how the Royal Gull fils
info your air-transport picture, write direct—

makes its home base. Everyday . . . only 60 minutes after pilot Bob Law
takes off on his scheduled daily round trip, he lands his luxuriously appointed
' Royal Gull on beautiful Lake Tahoe, 6000 ft. above sea level. An hour later,
' grossed out again at 6000 lbs., he's winging his way home. The five passenger
Gull is ideally suited for such water-to-water commuter service. Its am-
phibian design with 270° visibility feature, however, adds a great measure of
versatility, convenience and safety for land or water based operations.

Hoyal

AIRCRAFT CORPORATION

6781 West National Avenuve

MILWAUKEE 14, WISCONSIN
A subsidiary of Kearney & Trecker Corp.
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CHICAGO AERIAL INDUSTRIES

74

5 HEADS for the Reconnaissance Pjlot?

instrurment position on conirol panel
depends on importance,. This /s a typical
€. A. L Viewfinder "center” instaliation,

How else to line up on target, fly the aireraft over the target, pinpoint the
camera coverage, watch the flight instruments and monitor the camera
controls—simultaneously!

Chicago Aerial’s answer: utilize ground area as another flight instrument. The
Periscopie Viewfinder permits the pilot to see through the airplane, and makes
visible the ground area below and ahead—the area most vital to photo-
navigation. With its selective wide angle and narrow angle views, the View-
finder gathers this light, directs the ray bundles through narrow enclosures,
and sends all the light to the pilot's eyes. With CAI's Viewfinder the brilliant,
distortionless image preserves the natural color and fine detail of the ground
below . . .so valuable for navigation and target detection and recognition.

Long or short eye relief . . . magnification or minification—these and other
parameters are tailored to particular aireraft requirements. From research
through manufacture, the Viewfinder is exclusively C.A.I.—only one of a
long list of accomplishments,

Lm;!-: to CAI for research, enginering, and manufacturing of airborne optieal
Sysiems.

Learn about the opportunities waiting for you in the Military Air. Visit or
write your nearest Naval Air Station or Air Force Headquarters.

If you are interested in the unique C.A.L story, we suggest vou write for our
24-page brochure, “Advancing Horizons."

19680 Hawlharne Avenue. Melrase Park, filinois
Chicago Office: 332 South Michigan Avenue, Chicago 4, lifinois

during World War 11, today it takes
5125000 and the rcturns are lower.
A S1 million-a-year company nets only
570,000 after taxes. The NSMPA.
which says that they represent more
than 280 producers whose output com-
prises more than 65% of the national
total, 1s located in Cleveland, Ohio.

Lockheed Aircraft Corp. is adding a
65,000 sq. ft. to its Bakersfield sub-
asscmbly  plant, Bakersheld, Calif,, to
handle subassemblies on their turbo-
prop Electra airliner.

An industry panel on use of steel
castings 1 aircraft has recommended
that the government spend up to
51,250,000 annually “for several vears”
to coordinate industry attempt to pro-
duce reliable steel precision castings
with ultimate strengths of 180,000-
200,000 psi. Their report, PB 121145,
Precision Steel Castings for  Aircraft
Use, mav be ordered through OTS,
U. 5. Dept. of Commerce, Washington
25, D. C. tor §1.75.

Narmco Metlbond Co.'s  “Multi-
wave” machme continuously fabricates
aircraft  sandwich core.  Individual
strips arc bemng fed in from the left
and oriented and bonded into a honev-
comb in the device to the right. The
Costa Mesa, Calif., firm says its ma-

chine can automatically produce a 36
. wide core paper of aluminum, stain-
less steel, re-nforced fiberglass, imcon-
lel, titanum or paper at the rate of
one ft. per min. Present pilot produc-
tion facilities are bemg augmented by
twio pmduttinn machines.

The Automatic Controls Division
Clary Corp., San Gabriel, Cahf., made
51.3 million worth of deliveries in the
hrst six months of the vear, The divi-
sion 15 producing control and guidance
mechamsims for North American, Con-
vair, PFirestone, Acro-jet  General,
Wright Acronautical and Cal. Tech’s
Jet Propulsion Laboratory.

Thermo Materials, Inc., Menlo Park.

Cal.,, has been organized to manufac-
ture and distrbute high temperature
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ceramic, Cermet and  ferrite  items.
Company rescarch will aim at produc-
ing high temperature components for
rockets, guided missiles, jet cngimes,
nuclear engines and clectronic cquip-
ment. Emo D. Porro has left Stanford
Research Institute to become general
MENAgCT.

Southwest Rescarch Institute, San
Antonio, Texas, has two building proy-
ccts underway which are helping to
cxpand San Antonio's “Science City"
area.

One is Pratt & Whitnev's 50600
000 radiation effects studv lab wlich
will contain two cclls capable of
handling up to 10,000 curies of cobalt
60 and the other is Army Ordinance’s
three-quarter million dollar rescarch
laboratory.

The Ravbestos Div., Ravbestos-Man-
hattan, Inc., Bridgeport, Conn., has
developed a ceramic cutting tool which
is bonded to a steel base. The In'mhn:'t,

called Keramik, is said to outlast other
tools 20 to one. National distribution
of Keramik tools will he handled by
L.. C. Chappel & Co., Fairheld, Conn.

Walmet Corp., Mladison Ileights,
Detroit, Michigan, has been formed to
custom-manufacture cemented carbides
for metal cutting blanks.

Aluminum Co. of America’s Lafa-
vette, Ind.,, works will install a twin
to the world’s largest extrusion press.
Alcoa will privately finance the 59 mil-
lion, 14,000-ton press which will be
able to produce structural shapes such
as wing spars and rotor blades up to 110
ft. long and 2,500 lbs. weight. Alcoa
savs that the existence of this facihity
along with its twin, owned by the Air
Force but also located i the Lafavette
works, will encourage designers to de-
sign for the weight reduction permitted
by large one picce extrusions,

General Electric’s machinability com-
puter 15 being used to determine proper
speeds and feeds in the Chicago Plant
of Scully-Jones & Co. GE Carboloy
Dept. computer is a4 portable device
into which the machining variables are
chaled and out of which is read the
best manner of handling the machining
job so that more uniformity results in
the methods of individual machinsts.
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NORTH AMERICAN'S

Columbus Division

TR .

Je—— T

Provides OHIO Opportunities

For Experienced ENGINEERS

In Columbus, thousands of professional people have found
a city that satisfies an educated way of life. Columbus ofters
fine centers of learning and cultural opportunities.

At North American's Columbus Division, many of these
people work on the completely sufficient, young but proved
engineering team dedicated to one ol aviation's greatest
challenges—the design, development and manufacture of
North American's Naval airplanes.

The highly regarded F]-4 FURY JET is a "concept-to-
flight'" Columbus Division product, and stability from asso-
ciation with North American Aviation, the company that has
built more airplanes than any other in the world . . . compose
a career opportunity worth investigation by any engineer:

A SELECT FEW POSITIONS ARE OPEN
IN EACH OF THESE FIELDS:

Aerodynamicists, Thermodynamicists, Dynamicists, Stress
Engineers, Structural Test Engineers, Flight Test Engineers,
Mechanical and Structural Designers, Electrical and Elec-
tronic Engineers, Wind Tunnel Model Designers and Build-
ers, Power Plant Engineers, Research and Development
Engineers, Weights Engineers.

For the Full Story On Your Ohio Future, Write Today:

Mr. ]. H. Papin, Personnel Manager, Depart. 56AW,
North American’s Columbus Division, Columbus 16, Ohio,

Engineering Ahead for a Better Tomorrow

MIDRTH ﬁMERICﬁN A?IATIGN. INC.
COLUMBUS DIVISION

e
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RADIOGRAPHIC SERVICE being performed (left) at Idlew |Id Air- Shown is a GE 175-kv unit suspended for x-raying leading edge of

port by Burgoyne X-ray and Metal Testing L

By George L. Christian

New York—Portable Xerav equip:
ment for non-destructive inspection of
aircraft and their components is prov-
ing an essential and monev-saving tool
n Hnr, airline industry. Airframe mnnl-
acturers arc lummg to pr}ttllﬂr. MN-Tay
machines for specialized uses such as
mspes tion of Lrnnph_‘ x-contour air ducts,
360 deg. mspection of guided missile
fuel vessels, and other -L]U'-L area struc-
tures.

(This article is not concerned with
large, industrial-tvpe X-tay machines
which have long been used in aircraft
and other industries for such jobs as
mspecting forgings, castings and weld-
ments on a selective or mass production
basis.)

At lcast ten U.S. and five foreign
airlines, as well as several airframe com-
]ﬂmm on both sides of the Atlantic,
are using pmhhh_ N-ray equipment for
11{11|-£1L‘!«1n1{tm: IIH-[}C'EI'H:I!II One airline
said that in the first month it X-raved
mcoming new propeller blades two were
found to bhe cracked.

Another carrier told Aviation Week
N-ray inspection  was imstrumental in
l:.umg the Civil Acronautics Adminis-
tration increase the major overhaul
perind of its feet of four-engine air-

76

EQUIPMENT

Laboratories, Inc., of a wing. Radiographer positions film inside wing. Andrex X-ray
New Cassel, L. I, on Constellation belonging to major airline, equipment (right) in typical set-up for X-raying wing spar.

Portable X-Ray Boon to Aircraft Industry

craft from 1,600 to 2,000 hours, re-
sulting in large maintenance economies.

I|1Lr-|_.1uu1g interest in X-raving tech-
nigues among airlines is underlined by
the fact that, in the last six months,
atrline r{:]}n:'u;ul:*ltuu have gathered at
two svmposiums—one here and onc
abroad—to exchange mmformation and
establish criteria concerning the use of
X-ray on modern aircraft. The U.s,
mecting  was sponsored by the Air
[r.lmpnrr Assn, at Illfr]lhm] Park, Il
ang was held n L{J{:];Lmtmn with Gen-
cral Electric’s X-rav department, [t
was atended by 40 airline representa-
tives and GF technicians. The Euro-
pean  conference, sponsored by Car]
Drenck X-ray Laboratorics m Copen-
hagen, Denmark, was atended by 30
technicians from airline, airframe man-
ufacturing and X-ray industrnies repre-
senting cight countries,

Portable X-ray Equipment

Portable X-ray equipment firms and
suppliers n the U.S. are:
e Andrex. "T'hree sizes of cquipment are
available through Iolger Andreasen,
Inc., San Francisco, sole American dis-
tributors for the Danish-made sets,
Airlines using Andrex are: Pan Ameri-
can World Airwavs (Pacific-Alaska and
Latin American divisions), Bramft Air-

ways, Delta Air Lines, National Air-
lines, and Eastern Air Lines,
e Noreleo. Three sizes are available
from North Amecrican Phillips Co.,
Inc., Mount Vermon, N. Y. 'These scts
arc made at the company s ]:uLml at
Eindoven, Holland. Airlines using the
equipment are: United Air Lines, Amer-
ican Airlines, Capital Airlines and T'rans
World Airlines,
® General Electric. One size is avail-
able through GE’s X-rayv Department,
Milwankee, Wis. (G.E. makes a second
model too large to be called truly port-
able.) “‘hﬂ[th{_;lﬁt Onent Airlines has
purchased one of ecach size.
® Baltograph. [Four sizes arc being put
on the market and distributed by West-
inghouse’s Industrial Products X-ray
J]n Department. (A ffth minutur-
ized set, the Baltospot, also is available.)
The machines are made by the Balteau
Electric Corp., Stamford, Conn. Only
the transformers used in the {:clnl[‘nﬂ{nl
are imported from the company’s head-
quarters in Liege, Belgium. No ma-
chines have been .‘-_-TIII:]. to date, but
demonstrations have been made for Pan
American at New York International
Airport and for Delta at their head-
guarters at Atlanta, Ga.
e Fedrex. Tour sizes are  avatlable
throngh the sole U.S. distributor,
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Machinery and Welder Corp., Clhicago.,
No sets have been sold in this uumlr*
to date. Maker is Carl Drenck Electro-
Technical Laboratories, Copenhagen,
Denmark. The equipment is used by
airlimes in Furope.

All of the above equipment can be
carricd by one or two men, Some of
the smaller units are compact cnough
to fit into awkward and inaccessible
parts of an airplane. The sets are made
up of :"{-I':;j.' heads, remote control units
and connecting cable.

Quicker, Cheaper, Better

Al X-rav users report that the equip-
ment saves time and gets planes out of
overhaul and into the air quicker, cuts
mspection man hours and thercfore ex-
pense, and improves the guality of m-
spection. In some cases, Neray performs
mspections which wonld be virtually
impossible to accomplish visually,

The use of X-rav allows inspectors
to  locate incipient and  potentially
dangerous structural defects, such as
cracks, breakage or corrosion  which
might otherwise never have been de-
tected.

Fxample 1s KLM Royal Dutch Air-
lines” experience while experimenting
with X-raving thermal anti-icing duct-
mg in a DC s stabilizer le Ldllu:r cdge.
[lere is what the carricr reports: Two
shiots of the duct showed fincly dehined
cracks. . . . A third radiograph revealed
that a Y-section had completely broken
loose and had travelled ontboard about
five feet. These three radiographs were
actually made to detect cracks m five
hot air duct brackets and the above-
mentioned  defeets  were  found by
chance. The cracks m the duct, for
mstance, would never have been de-
tected  wvisually  because  of  being
wrapped in insulation. These cxperi-
mental shots helped to convinee us that
N-ravs really can do somethmg in m-
spection.”

An English frm, Vickers-Armstrongs
(Aircraft) Ltd., had this cxperience
N-raving the wing structure on a large,
high "-|'-"i.L{| muhitary areraft which was
dan: iged  when  a Lm{lm” gear  col-
lapsed  while  taximg: “The posttion
.Ind condition of the fire w: arming capil-
larv tubes were adequately  displaved
and it was found that the fucl svstem
pipe end attached by silver solder was
not of the quality normally expected.
T'he partial absence of a capillary film
of solder within the nipple ‘n]'llft could
clearly be seen.

“It was found that the radiographs
could be used as a very effective qual-
ity control over rniveting,  displaced
heads and  poorly  filled “holes being
clearly displaved. In addition, the pres-
ence of chromated scaling compounds
prﬂdur_ul very distinchive images.

“Odd rivets, popped rivet ails, lock-
ing wires, taper pins, and bolts and
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nuts which had heen left within the
structure on asscmbly were shown to
have migrated, duce to vibration nd
1;:;|1:|L-|.:|1.+_'1:i|1g, into certam areas.  The
possible consequence of this need not
be elaborated.”

H;n'ingh ]'.u.:l'-..-.j|1-]L- ]‘.|_1.' the use of f"{-r:u
can he scen from a statement by Pan

Amencan World Airwavs., The airline

saves 46.300 man hours at its Mianu
Overhaul Base by using portable X-ra
cquipment to nnpul’ Cmergency exit
hinges, propeller plane arcas on DC-6Bs

and under wing skin of B-377s and
|.-(1495, |

PAA reports that “zreatly increased
cfhcieney has resulted from the use of
Norav on overhaul.,” NOB has cffected
an annual savinegs of 42,500 man hours
on DC-6B prop plane arca inspection,
2,000 man hours on inspection of the
lower wing sk at the mam gear ot
B-377s on a onc-time, Aect-wide basis.
and another 2,000 mam hours on L-04%9
lower wing skin il]‘-]:l[:{'l‘.inll-

“Tven further use of Xerav cquip-

Ep—— e

CRACK IN main stringer of DC-6B is shown in X-ray. Slight white line between two
other horizontal white lines is actual erack. Photo was taken during inspection of Clipper
at Pan Amencim World Airways’ Miami Overhaunl Base, Camera was pliced on top ot

wing and negative at bottom for photo.

PHOTO TAKEN by Delta Air Lines shows unriveted wing doubler plate (large circle) and

two errant nuts (smaller cireles).
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BUMBLEBEES CAN’'T FLY!

You've heard the old story!

Rohr engineers, too, are busy every day solving
near-impossible problems related to many phases
of flight—important, challenging design and
production problems on hundreds of vital, major
aircratt components.

One example: The development and production

of complex stainless-steel, honeycomb sections for
high-speed aircraft and missiles.

Rohr is humming these days with more and
more large military and commercial contracts.

Skilled engineers are urgently needed to grow
with these big, long-range programs. Young men

are offered outstanding career positions with
unmatched opportunities for advancement within

this large, fast-growing aircraft firm.

Especially needed now at Rohr are: Design,
Stress and Structures, Lofting, Equipment, Elec-
trical, Liaison, and Aircraft Industrial Engineers,
Thermodynamicists, Metallurgists.

Write us today! Learn about our sound man-
agement policies, personal benefits, chances for
quick advancement and other career advantages

here at Rohr in beautiful Chula Vista located on
cool San Diego Bay,

Please write giving complete details and we will answer at once.
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corporotion, Chula Vista, California, Deph. 29

WORLD'S LARGEST PRODUCER OF

B
|'I'..1.

READY-TO-INSTALL POW-R-PAX FOR AIRPLANES

ROKAR

AIRCRAFT CORPORATION

ment is planned with the installation of
MOB’s own X-tay umt,” the compans
saic, “In addition to greaker use on mr-
craft structure, certiin umts, such as o1l
tanks and B-377 nose gear covlinder
assemblics will be checked by Xeray.”
Image Intensifier
Norcleo technicians believe that air-
lines can reduce substantially the time
and cost of X-rav mspection by using
an image intensifier. The fuoroscopic
device can be moved along an aircraft’s
structure, allowing a techmician to con-
duct a continuous, visual mspection of
a large arca instead of having to tecord
a small section on Al and waiting for
it to be developed betore bemng able to
determine the mtegrity of the structure.
Fluoroscopic mspection  saves  Hime
becanse of the continunous and rapid
manner in which mspection can be ace-
complished. (A gage of the mspection
speed possible with the intensifier was
demonstrated by a manufacturer who
wis able to inspect }oin. welded steel
pipe at a rate of 2 inches per second.)
Over and above the savings due to
faster inspectiom and  resultant redne-
tion in man hours 15 an appreciable
cconomy i film wsed and dark room
time.  With the intensiher, pictures
need only be taken of arcas where de-
feets show ap; all clean structure goes
unphotographed.  Also, possible inter-
pretation crrors duc to mmproper expo-
sure, or hlm development, are reduced.
A Norcleo spokesman estimated that
an intensificr could slice X-rav inspee-
tiom cost about 65%. A shot that now
costs about 53 could be made with an
mtensificr for about S1. The 54,000
pricc of the unit would not take long to
amortize since wing mspection alone of
a DC-6-size plime requires about 60
CRPOSUTCS.

Clear Image

The mtensihier’s nimage is one thou-
sand  times brighter than images ap-
pearing  on  standard  Auoroscopic
screens, which allows the device to be
used i average davlight, It produces
a very clear image which makes it casy
for an inspector to deteet a structural
flaw. By nsing a closed circuit television
svstem, inspection can be accomplished
remotelv and all possible danger  of
rachiation cffects are climinated.

A Norcleo intensther weighs 125 1h,
and measures approximately 155959 in,
several compunies make similar devices.

A survev of several airlines and air-
frame manufacturers which use portable
N-ray equipment for non-destructive in-
spection produced these comments:

e United—"We¢ use our Noreleo Xeray
machine primarily  for “extraordinary’
structural mspection of aircraft during
overhaul.  Primanly  because of the
X-ray equipment, the CAA and CAB
cxtended the fAving time between major
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overhauls on the DC-6 and DC-GB
from 1.600 to 2,000 hours.”

The cguipment is used primanly for
Wing spar imspestion.

“"Other  components  inspected by
N-ray mclude:
I'uel mjection lines to determine
whether the silver soldered joints are
mtact. (Tlis single bvpe of mspection
resulted inoa 532,000 saving in one
VCr.)

“Eleetrical plugs to determine their
mntegrity without having to cut them.

“Welding inspection to determine
the quality of the welding shop’s work.

“A one-time N-rav inspection of the
mterior tail assemblics of our fcet of
DC-4 and -6 aireraft took approximately
270 man hours and cost 53,000 per
planc. Without the X-rav equipment,
it would have been necessary to remove
the rudder, inspect the interior, rein-

stall the rudder, and test-fiv the plane

at an estimated cost of 1,440 man hours
and 515,000, Saving was 1,170 man
hours and 512,000 per planc.

“In Julv, our Acct of 55 Convairs will
undergo the same extraordinary inspec-
tion given to the DC-6-tvpe aircraft.”
e Amencan—"\¢ nse X-mav cquipment
to mspect the followmg arcas of our
DC-6-type arrcraft:

BALTOSPOT X.ray umit complete is easily
carried to job by one man.

FEDREX 160, 120 tubcheads with control.

“Center  section lower  stningers
through the fusclage in the bell crank

and box beam compartment without re-

moving stringer pressure shiclds at the
junction with the fuselage.

“l'usclage frames and stringers m the
propeller lI:]mu_' arcia without removing
mterior sidewall pancls,

“Center section wingspar tangs for
examination of skin attachment with-
out having to remove the skin.”

AA ates these examples of cconomy
through use of Xeray in equipment:

“Xetuy of the upper and lower front
center spar caps, station 60 right and
left of the center section withoat e
moving numbers 1 and 3 alternate fucl
cells.  Estimated savings 15 50 man
hours per plane.

“Nerav of station 122 and 175 night
and left hand lower center section skin
for cracks on DC-6Bs for a saving of
ibout 50 man hours per plane.

“Norav in the box beam and bell
crank compartment without having to
disassemble the arca or remove the
EC-801 scalant saves about 35 man
hours.

“Use of X-rav inspection will grow,
But its principal use will be as a check-
ing device to pin-point defects revealed
by other mspection methods, or in

NOVELCO's MG 160-D wide ficld X-ray
unit (left) and control (right).

X-RAY BEARING analyzer made by Noreleo.
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some cases to confirm or denv defects
whose existence was jnclimted—hui’ not
conclusively—by prior examination,’

* TWA—"We use our Norclco X-ray
machine to check the lower wing skin
on Constellation aircraft from the front
to the rear spar between wing station
191 to 205 and from station 131 to
145. One amm is to detect skin cracks
which might be hidden under wing
Spar caps.

“"While we have no specific cost fig-
ures, it 1s obvious to us that X-ray in-
spection results in a very considerable
saving.

“Although we have no immediate
plans to expand the use of X-rav inspec-
tion at this time, this technique will un-
doubtedly be used in wider applications
in the future, particularly n HIE‘ NE
spection of heavy engine parts.”
® Delta—"Among the most useful ap-
plications of X- Tay inspection to an air-
frame is checking the condition of wing
stringers in fuel cells without removing
the access doors and destroving the
fuel-tight seal.

“Other arecas mspected bv X-ray in-
clude: & number of places dd]lc‘cﬂt’ to
fusclage doors, stringers and circum-
fc;rf.'ni’i.ﬂ.ﬁ in the propeller plane aren,
and heater ducts and ribs in the honi-
zontal stabilizer. We also inspect ribs
i the rudder of DC-Ts to avoid re-
moving the fabric.

“We have had several cases of eracks
discovered by X-rav which could not
be found wvisuallv. An example is an
enclosed arca doubler plate which had
several nivets missing completely.

“"Examples of man hour savings are:
Nerav nspection of wing stringers at
1,500 hour intervals is accomplished in
16 man hours instead of the 1385 previ-
ously required. Also, not having to
remove fuel cells eliminates the pos-
sibility of damaging them.

“Xeray inspection of the propeller
plane area can be accomplished in
about 2 man hours instead of the 44
man hours previously needed to remaove
and remstall lavatory equipment and
inner lining.

L - -

[ — S

DIAGHAM (right) of image n':tfnslﬁr:r |}||:I:uri:d at left.
X-rays are received after passing through object to be examined O, and glass wall of tube.
D—Support of Auoroscopic sereen and photocathode, K. Fluorescent radiations produced
in R release electrons from the photocathode K. Electronic image is reproduced on o
reduced scale by electric ficld between K and perforated anode A, on viewing screen FI.
This image is observed through a simple microscope, M. W is a conductive layer on the

inside of the tube.
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“We believe that X-ray inspection
will become a ‘must’ with new aircraft.
Example 15 the new tvpe of stringer
used on the DC-7 whose cap is niv cted
in place. X-raving is the only way of
detecting cracks. New designs  scem
to have an increasing number of in-
closed areas which make visual inspec-
tion 1mpossible.”
® Northwest—"0Our X-ray work has de-
veloped so rapidly as to become a vital
factor in our entire inspection pro-
gram, and we are considering setting up
a scparate X-ray inspection program for
even greater use in routine mspections.

“Here 15 a summary of the various
uses to which we have put our GE
N-ray machines in one vear:

“Inspection of internal surfaces of
landing gear pistons for corrosion and
metal failure.

“Inspection of propeller blades for
flaws and to determine the condition
of internal wiring.

“"Check o1l coolers for metal con-
taminabion (here X-rav cut the cost
from $40 to 55 and extends the oil
coolers’ life because thev do not have
to be disassembled so often).

“Inspect spot weld for corrosion,

“"Check the condition of welds.

“Inspect an  inaccessible  structural
component for evidence of incipient
fatlure.”
® National—"Inspection of DC-6-type
aircraft fusclage i the propeller plane
arca used to involve ripping out the
entire toilet, fusclage hining and halt
the flooring—a 300 man hour job. X-ray
iu.ﬁpertinn does a more accurate job
than visual inspection in 5 man hours.

“The wing root area of the same air-
craft is next to impossible to inspect
visually and several hundred man hours
are required to tear nto the arca. X-ray
does it in 3 to 4 man hours.

“NAL will probably make a perma-
nent X-ray uuhl].lhun to mspect over-
hauled engine parts.”
® Braniff—The carrier does verv much
the same type of X-ray inspection as the
other airlines. Examples are; lower
stringers in center section between sta-

R—=Fluoroscopic screen on which

tions 67 and 421, and bebween front

and center spars (DC-6); lower skin and
stringer imspection from station 125 to

station 200 (049 Constellation): and
check main landing gear side braces,
which otherwise would have to be re-
moved and magnafluxed (C-46).
Braniff cites this tvpical man hour
saving attributable to the use of X-ray
(the r:mmp]f: refers to the DC-6 wing
center section nspection  just men-
tioned ):
IFor visual inspection:
Open and Close Inspection Plates
(4 men at 6 hours each)
24 man hours
Inspection (2 Inspectors at 8§ hours
Sachy iciavas ... 16 man hours
TOTAL ....40 man hours
IFor X-Ray Impu:tmn
N-Ray of the Area... 8 man hours
IF1lm I}Ex{.]{npmcnt. .. 2 man hours
Film Interpretation . 4 man hours
TOTAL .. uas 14 man hours
Savings attributable to X-ray: 26 man
hours.
Here is a sampling of airframe mak-
crs’ opinions of X-ray inspection:
¢ Douglas—The use of X-ray in 'm]_'JEI:'_‘tlﬂl‘l
is growing on two fronts at DAC. The
company is continually expanding the
use of X-ray imp::l::h{m on its produc-
tion line, and it is underwriting the
device as a useful tool in the nhpr.lrhrm
of the hundreds of Douglas airhiners 1n
service throughout the world.
In the factoryv, Douglas spokesmen
believe that the nest big advance in
N-ray techniques will be the introduc-

tion of Lumicon (made by Bendix
freeze) or similar image mtclmfunn
devieces used with I:'_I{J‘-.Ed circnit ‘l'L]L-

vision. Among the many advantages of
such a svstem is the possibility of ob-
serving the internal funetioning of com-

ponents i actual operation.

On the commercial transport side,
Douglas inspection research personnel,
headed bv W, C. Hitt, have been de-
veloping techniques for  taking  and
interpreting Xeray photos of aircraft
structurces ?m the purposc of unpf.i:tmn
without disassembly.

The research tcam has not vet ar-
rived at a standardized procedure to be
used with aircraft in service,

However, I”.'!rmglah ]:ILW:;I‘HH.'I have de-
veloped inspection enteria with labora-
tory specnmens and now want to check
these with service aircraft to enable
them to prr.|:-m: an  N-ray inspection
manual. Data for the manual are cur-
rently being compiled. So a team of
Douglas Service Department men arc
now in the field working with airlines
to accumulate the data, ming tech-
niques developed i company’s lab.

D{]L‘lg].h has approached all airlines
using its equipment, asking them to
cooperate,
® Boeing—"The company recently evalu-
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Career Opportunities in

RADAR

DEVELOPMENT

AND DESIGN

The following openings in Radar Development
Design are typical of the many outstanding career
opportunities open to qualified Electrical Engi-
neers or Physicists at the Baltimore Divisions of
Westinghouse.

A major expansion program now In progress
offers you opportunity for unlimited professional
growth and recognition with a career company.

You will work as part of an engineering team
responsible for the research, design, development,
testing and field engineering of airborne, ground,
and shipboard electronic systems. While working,
you may continue your graduate studies toward
M.S. or Ph.D. Degrees, and Westinghouse will pay
your tuition expenses.

RADAR RANGE TRACKING

Design of airborne fire control radar range track-
ing circuitry for Fixed Fire Control Systems. Must
be familiar with design and use of d.c. amplifiers
and have a working knowledge of servo-mech-
anism analysis.

HIGH POWER RADAR

TRANSMITTERS

Development and application of very high power
kKlystrons, tetrodes and travelling wave tubes for
fixed station and portable equipment in the U.H.F.
and microwave frequency range.

al WESTINGHOUSE

¥
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EFEﬁIAL RADAR DEVICES

Advanced development of a pulse doppler tail
warning radar with particular concentration on
receiver portion of unit. Includes establishment
and review of block diagram of receiving section,
design of circuitry, analysis of any problems that
develop and confirmation that design is satis-
factory. The latter requires devising special tests.

HIGH POWER RADAR

MODULATORS

Design and development of very high power pulse
circuitry; power control, power regulation, equip-
ment and personnel safety devices.

RADAR SYSTEMS

Technical project administration involving com-
plete radar and weapons systems design, develop-
ment and evaluation.

PULSE CIRCUITS FOR

SURVEILLANCE RADAR

Develop and test pulse circuits and wide band
video amplifiers for airborne radar systems.
Engineering responsibility required for production
to military specifications,

RADAR RECEIVERS

Applied research, development, and design of
receivers for airborne and shipboard radar equip-
ment in the field of IF strips, low noise front-ends,
crystal mixers, stable local oscillators, plumbing.
Coordination of the packaging design may also
be required,

Many other outstanding
opportunities exist
at the Baltimore Divisions.
If you are a qualified engineer,
contact us at once.

TO APPLY:

Send resume of education and experience to:
Technical Director

Dept. 369

Waeastinghouse Electric Corporation

Friendship Airport « Baltimore 27, Maryland

WESTINGHOUSE
BALTIMORE DIVISIONS
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| ated a Noreleo Mfg. 150 X-ray machine
as apphed to inspection of certain com-

thE new TANK poncnts of its Bomare guided missile.

Here is a summary of the evaluation:
FC-35 00 FILLER I'he rod anode mav be placed inside
a pressure vessel component, allowing

CAP

radiographic inspection of the entire
girth weld in a single exposure. This
decreases exposure sctup time 50%
since a single, continuous strip of 70
mim. flm mayv be wrapped around the
ontside of the vessel. Also, quantity of
film used 15 et 30% over the previ-
ously used method which involved tak-
ng LIEFI[‘ separate exposures of a girth
weld from outside the assembly with
the Alm on the inside.

Another application of the X-ray ma-

% Removed with only a 35° turn ching is to survey non-structural cast-
+ Weighs only .43 Ibs. Ings for foundry control. By suspend-
% Opens safely under pressure ing the tube verticallv, so the cone of
% Full 3-inch opening F.Edl:l[lﬂtl will be .L]nng a horizontal
% Lever action design plane, many castings mav be placed in
a circle around the mmch: and mb.p::l:’rul
The first tank filler cop to successfully sumultaneously. A considerable  time
pass all test requirements of MIL-C-72448 saving can result.
(ASG) applicable to fuel, cil, alcohol-water In a further test, the rod anode
and hydraulic reservoirs. Write for was placed inside a nine inch diameter

data sheet on this new FC-3500 flush

aluminum casting and the Alin wrapped
mounted cap. SHIS Pl

around the outside. Results were radio-
graphs acceptable for foundry control
GABB SPECIAL PRODUCTS yvet exposure time was reduced 75%
WINDSOR LOCKS CONN and quantity of Alm used was cut n
half.
The report concludes that, on

PROVEN most accurate of all popular
omnis by government test

narco OMNIGATOR

~ AIDS YOU 6 WAYS

SUPER
ACCURATE VOR

g W Iy 0 e Fq:l{ Fiir % -

8-CHANNEL :
colibrated and
TH-!'!"-HEFJIIITEF: certified 1o ba wiikhm

with powerfud - - =2"—far excesding
putputl and ample " B, - IFR regquirements,
cryilal capacity . WL _ ; Large-scole course |
o cover alfl Baue e '!-i.'I-E'.'.‘li'.'lr, separate I
FE-gQuiremeni. laft r:-;h'l_ ta/ from

e indicators for

e - = - dependaoble, accural
I::.E " - -'.'.-. _ |_'|.‘I||||r|.'_..'|.l|q_|'.:|lu:-;J y
75 MC ' ' ege \
MARKER TR
BEACON - 4 @
RECEIVER - 'y .
ia VHF RECEIVER for
crysfal-clear reception |
I 3'? batween [0H-127 mc, |
= ILs High selectivity, thanks 1o |
~ _ d:gong permeagbility |
[.Ur_"!'LILEE i funar F-r...:t ﬁigﬂl ludied [F |
fme mmsliumien circuily, Elimmares
g progoches I'I'-l._||lij_||:!_'--'|.r|:h-:-n
CI YAR novigotion interference, |
I
50 LUGHT—S50 COMPACT—OMNIGATOR ”m
mounts in Mandard glove compartment, weighs only
18 pounds complete with antenna, power supply. NATIONAL AERONAUTICAL CORP,
See yow MNarco dealer or write for brochure, AMBLER, PENNSYLVANIA
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Bomarc fuel vessels alone, savings per
missile amount to S44.10 and 4.676
square mches of Xeray filin, which costs
about 518,

® Lockheed—LAC thinks that X-ray in-
spection 15 most useful to look for
fatigue failures in highly stressed areas
of igh-time aircraft.

Example of cost saving at Lockheed:
formerly, 1t cost $5,000 to remove a
Constellation’s wing and inspect 1t
Using X-ray L=:||1|1'_ml[‘ul the job cost
but ‘51 500,

Lockheed techmicians  anticipate
greater use of X-rav cquipment and
[LEII]‘tinILEJ

Expansion of X-ray inspections into
military  operations 15 indicated by a
special Xeray inspection course ruunt]u
conducted bv GE for the USAF
Hill Air Force Base, Ogden, Utah. Htp-
resentatives from everv Air MNatenel
Areca, except San Bernadino, were pres-
ent to take the two weeks course.

Here are summaries of the two air-
line X-rav svmposiums held in Copen-
hagen, under the auspices of the Carl
Drenck Xeray Laboratories and in High-
land Park, I11., under the sponsorship of
ATA and GE,

Copenhagen Mecting:

° [nspt:cl:i{:rn Equipment Co., London.
It is in day-to-day routine mspection
that rlc]:ﬂl:}ﬂt makes its most important
:mll‘nhutmu to reducing the cost of
Lecping mrplanes fving,

An essential ru:]utrtnwnt 15 a central-
ized “information agency’ to act as a
clearing house for all matters pertaining
to X-rav inspection of atreraft.

The process of accumulating tech-
niques 1s . the most expensive part
of rn-:!iug;rm‘.-]l}'- In Europe, inspection
of aireraft in service is now at this stage.
In America. a number of airlines have
alreadv reduced at least part of their
radiography to routine procedures.

Douglas and Lockheed have been of
considerable help.

Nerav inspection already has made a
contribution to the reduction of main-
tenance costs—but it could make a much
more serious contribution,

e Scandinavian Airlines. The companm
stated that its experience was limited.
In its first experimental shots on DC-H
and -6 structure, the carrier encountered
three problems. The airline stated:

“How can onc¢ obtain a racdhograph of
even density when the area being Xeraved
varies considerably in thickness?

“How can vou be sure that all the
cracks will be shown on the radiographs?

“How can all false indications be
climimated?

“These problems have to be solved
to make rlclmnrilpln of aircraft structure
100% reliable,” the airhne said.

e Kodak Ltd., London for best dehme
tion, the size of the source of radiation
should be as small as possible; the dis-
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S ENCINEERS

ALL FIELDS

The portraits of tomorrow’s propulsion systems are

rapidly becoming realities at Aerojet-General. America's
foremost manufacturer of rocket powerplants, Aerojet

is a major contributor to this nation's most critical rocket
and missile programs. PHYSI c I STS

But creation takes talent.

Operations at Aerojet’s California plants, near Los
Angeles and Sacramento, are expanding rapidly. Un- M ATH E M ATI CI ANS
paralleled career opportunities exist for scientific and
engineering personnel at all levels of experience.

Please write the Director of Personnel, Aerojet-

General Corp., Box 296, Azusa, Calif. or Box 1947, M ETAI. I. “ R G I s TS
Sacramento, Calif.

Your resume will receive immediate, confidential
attention.

DRAFTSMEN

e(y%:&W/dﬂﬂRFﬂﬂA TION
A Subsidiary of GEI‘EEIEML AZUSA,CALIFORNIA EN G I N EERI N G
The General Tire & Rubber Company TIRE SACRAMENTO, CALIFORNIA BRAWING GHECKERS

MORE POWER FOR AIR POWEHR
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tance between the object and the flm
should be as small as possible; and the

0 3 d distance between the source and object
. should be as great as possible,
ur engineers are good eggs e i e e e i e P . AA
i uscd and on the quality of the radiation. IOJ ec

The Kodak representative wamed, “in
reading an X-ray film, it must be real-
red that images may anse from (1) sur-
tace marks on the job such as innocent
scratches i the ih:ﬁni; (2} bona hdc
internal defeets such as cracks; (3) faults
in storing, handling, exposing. process
Ing, or r;ll':l.ing the Alm, If any donult
exists about the image, the shot should
he repeated.

“When establishing the signihcance
of the information ]:ll;'rr-'rir.]td ]J_t- radiogra-
phy, 1t 15 desirable to note the hmata-
tions of the method.

“No uschul information 1s obtamable
at all if radiation Fails to penctrate the
structure. And the absence of the tmage
of a crack on the fAlm must not be
taken as cvidence that no cracks arc
present. Cracks will be revealed only if
the direcction of the X-ravs approsi-
mutely comneides with the plane of the

n engineerz'ng

AVRO AIRCRAFT

; b crack.
Who do“i‘ HEEd coddllng > & b “Fortunately, cracks rarcly  follow OFFERS OPPORTUNITIES FOR
3 the same ["}]-H]L' 500 ”H'ﬂ.' IS E-Iir !'H.l"-‘%]-- THESE PEDPLE—WFTH GR
hilitv of detecting them.”

Other representatives made comments WITHOUT AERONAUTICAL
which, gencrally, reflected the opimions
expressed by American carriers, EXPERIENCE:
e General Electrie. Dr. E. Dale Trout,
consulting radation phyvsicist for GI Meathemeaticians
X-Rav, warned, "“The Inggest mistake 3

Everyone at Kaman is pretty serious about the part we're
playing in the National Defense effort. Research and develop-

ment of ringwing a.ira:raft, remutelg controlled helicopters, company can make is to buy an Xeray Computer FrﬁErﬂm+m*Er5
rotochutes, gas turbine powered helicopters and other highly machine by the pound. Light weight Aerodynamicists
classified projects, plus production of the general utility HOKs may be easv to handle, but may also in- Metallurgical Technicians
keeps us busy. | dicate a lack of adequate protection Stress Engineers « Systems
: s from radiation, : : :
These jobs call for clear thinking and hard work. We need ‘"."ntir[ht_'r[1|11'=1't.15~;|; s to depend on Engineers . Mﬂfh““":“l E"E:“EE“
Engineers Wh[}' can do h_ﬂth' The men we're looking for ;":E conventional Geiger counter to measure Flight Test EHQEHEEFE
mature, technically qualified people who can go about their radiation. Controls Engineers
work without coddling and who have their own private reasons “A third mistake s faling to con- Aero Thermodynamicists
for wanting to join an aggressive growing company. Kamﬂ_n sider the ‘wave dependence’ of the in- Vibration & Flutter Engineers
will supply the work, wages _HT'":] opportunity, but the rest is :]I”m]"?"f | ”H_L]'E.!] F:”_! 'r”"":m_l_”im,tm' .”1.1_ Civil Engineers for:
up to you. Check the position you can fill and return the STURG G b MATATLEE A Rell) o) S ; :
coupon, like a good egg roentzens-per-hour at the wave length Structural Analysis, Tests, Design
J ’ with which vou are X-raving. Computing Specialists
“The hest and cheapest protection Draftsmen & Technicians

from radiation is distance.”

Dr. Trout warncd the symposium of
“the urgent need to estabhish consistent
standards for radiation protection in the

usc of industrial X-ray.” He added: Avro Aircraft's broad and diversified range of of some of the world’s finest engineering talent.
I._'1_'r”E;’_"]”f.“:[":l]}" ””It”"'t;“t]l”’51';_":]?':;”: advanced aeronautical design projects gives As members of a progressive design team,
i e T :Ll:;LLTr ;L]TLJ!;L:;]::]_:H;]|]]:L ]L:;]:L;;;h_r;”[rhmflnxtr;; E]]ﬁili1i.1‘f:fi.l1g‘[L':I‘ELT[.'}[E+ um*:xc:.:lle‘d +n_pp.nrnfniti¢:_:; more c:uncﬂnfrftted juh' res‘pqnsibil_inf means
71 Old Windsor Road DA COMLS Aan mav be in the vicinity of the machinc. to utilize individual ingenuity, initiative, imagi- more recognition for individual ideas and
Bloomfield, Conn, O Bectrical Design & Layou “There is also a lack of understand- nation and ELFALIVE '-]'-“}]”:“35' ﬂ'_:*?ﬂml'-‘hﬁh“W?H— .
R e e e g f::}::;:rlfti ing as ta ihe Behavior of .|':u]1.~|11|1.'|1. the All f.'l.bpfi.:["_"r of Enf:,uw.?crmlg_nt Avro t::mplm' the You who are interested in l:cspn:rnsnhle work
L c O Mechanicol Design inverse square law, the distribution of most up-to-date scientific techniques and now, on design concepts which represent the
Mame D Frefiminory Design & X-rays around the exit port and behind modern tacilities. These are under the guidance most advanced state of vour art, should
Address _ 0] Strass Anolysis the machine, and the many other
City. — B - o i:::“un; 1:*'1:ii'illi1l‘4:l;ﬁfl EI'IILIit:—.::Il-Il Ht};ﬁ? ]1“;‘:?; APPLY BY LETTER TO: THOMAS W. SHAW, EMPLOYMENT MANAGER
i Ay Al i S0 § SAIC -
e RS T e g or ninsafe | = AVRO AIRCRAST LIMITED
Y = & Y He wurged that a uniform set of : BOX 4004, TERMINAL "A’, TORONTO, CANADA

MEMBER;: A. Y. ROE CAMADA LIMITED & THE HAWEKER SIDDELEY GROUP
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P
Engineers

\ OPPORTUNITIES with
established flight re-
search organization en-
gaged in all phases of
flight test work. |

| @
Flight Test

Engineers with experience in
flight testing of airframes and/or
fight control equipment.

-'|

Aircraft Structures

Airframe structural layout and

stress analysis.

Instrumentation

Development and flight test of
| all forms of aeroncutical instru-
mentation.

APPLY MON TO FRI
SUBMIT RESUME

| Att. MR. ROBERT STEWART

OR
PHONE FOR APPOINTMENT

RONKONKOMA 9-8086
(RONKONKOMA, N. Y.)

SPERRY

|GYRDSI}0PE COMPANY

Division of Sperry Rand Corp.
MAC ARTHUR FIELD

RONKONKOMA, L. I, N. Y.

N

standards be established for all manu-
facturers to follow,

¢ Northwest Orient Airlines, Dr. ]. ].
(Doc) Harrington, superintendent  of
service  engineermg,  presented  many
case histories in which the use of Xrav
prevented  disaster, reduced  overhaul
time, and mininnzed ground bme.

Ile told the mecting that “while
most X-ray work 15 now done at onr
central overhaul base, in the futurc
73% will probably be done at line sta-
tions to which we will pass on the
know-how we are now accumulating.

*While we arc onlv. m the carly
stages of X-ray use, we already foresce
extensive use of this method and expect
to save many man houars in the futare,”

The services of the many G-E X-ray
specialists  throughout the U.S. and
Canada were offered to the airlines to
help them get the most out of their
Neray cquipment.

As a result of the meeting, a steer
mg committee 15 being organized by
Allan W, Dallas, ATA's dircctor of
the Engineering Division to accomplish
the aims:
® (Gather, sift and disseminate mfor-
mation on the use of Xerav in the air-
hine ndustry;
® Scrve as a mufual exchange point for
mformation among the airlines;
® Sponsor future periods mecting on
the same subject,

Dallas said that “both public safety
and prohtable mirline operation require
that we give greater emphasis than ever
before to the use of MNerav and other
nim-destructive  testing methods
with the advent of portable X-ray equip-
ment, alines can cffectively use the
machines m hitherto inaceessible areas
without dissembling aireraft structures.”

Tall X-Ray Rig

Douglas designed this mobile X-ray unit
to perform non-destructive inspection on its
B-66 and C-133 aircraft (although here it is
shown beside the tail of a C-124).

The mobile X-ray unit will be used for
production inspection. On each B (or RB)
66, 178 closed area X-ray shots are made.

With the new rig, three men in six hours
can do the work which formerly required
hve or six men up to 12 howrs to accomplish.

The truck mounts a hydranlically-operated
lelescoping mast which carries a 160 kv
portable X-ray machine. Operated from a
control pancl on the truck, the mast can be
raised to a maximum height of 40 ft. The
adjustable boom atop the mast extends ten
feet and can be rotated 360 deg. to give
complete accessibility to any section of the
airplne,

OFF THE LINE

A $5200,000 contract for Z-million
new-tvpe, one-piece life-jacket inflation
cylinders has been awarded to Wor-
cester Pressed Steel Co. by the Navy,
The cvlinders, which are 14 in. m dia,
and 43 in. long, are deep-drawn from a
flat blank.

New dust binder which can hold
down dust cffectively at air felds and
other open arcas has been put on the
market by Golden Bear Oil Co. The
company reports the product 1s used at
Edwards Air Force Base, Cahf. The
manufacturer savs the binder 15 less ex-
pensive than frequent waterings, 15 not
harmful to newly sceded arcas and does
not sterihize the soil. Address: Chemical
Div.. Golden Bear (il Co., P.O. Box
#=446, Oildale, Calif.

A price increasc of 71% becainc
cffective Ang. 1 on all General Elec-
tric fractional hp., d.c. motors and gen-
crating cquipment and on two lines of
tractional hp. a.c. motors.

A new, high energy missile and air-
craft chemical fuel will be produced for
the Air PForce by Olin Mathieson
Chemical Corp. in a 536-mullion plant
to he crected at the Lake Omntano
Ordnance Works, Model City, N. Y.
A second, smaller plant will be bult
m  the same locatiom (just north of
Niagara Ialls) to produce the same
fuel for the Navy. The new facilitics
will be opemted by the corporation’s
recently formed Aviation division,
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ARPORT AND BUSINESS &

FLYING DIRECTORY

Get your FREE Aeronautical
Planning Chart of the U.S.

AVIATION WEEK offers
this valuable U.S. Coast and Geodetic

cross country flying oid free
with your copy of

the NEW AIRPORT AND
BUSINESS FLYING DIRECTORY

ANNOUNCING

THE ALL NEW 1956-1957 AIRPORT AND BUSINESS FLYING DIRECTORY = :“ |

Just off the press . . . an accurate and detailed 276 page handbook of f &_’
“housands of business flying's vital facts and figures. TR Mgt ﬁﬁfi
This business flying handbook has been designed to meet the need expressed in your J*Fﬁf]'?ﬂiiq
letters and personal interviews for a ready reference of the latest full-scale information ’r}ﬁ.;‘r .}i",,

about business flying and airport facilities . . . only $4.00. (We will bill your company ; J}q.ﬁ"’*‘

¥ desired). LAST YEAR MANY ‘ORDERS WERE UNFILLED DUE TO EARLY "SELL OUT.” 0 A% g

BE SURE YOU GET YOURS. . .. FILL OUT COUPON AND MAIL IT NOW, ':_Tj""-"j,’

FEATURES:

EDITOR'S REPORT: Including the latest technical and
hUEiEESS developments along with a forecast of future
trends,

EQUIPMENT: Pictures, deiailed descriptions and specifi-

cations of new aircraft and engines,

AIRCRAFT CONVERSION: Includes a 2-page specifications
table, especially compiled by the editors, lists the major con-
version centers, technical data on the business-liners they
produce, the number flving and current prices,

AIRPORTS AND FACILITIES: 6000 up-to-date airport list-
ings and thousands of airport and fight facts are provided
including locations, number and type of runways, lighting
and field markings, approach obstructions, radio and weather
facilities, repair and hangar facilities, out-of-state fue] taxes,
restaurant and overnight service, etc.

CAA, TRAFFIC, WEATHER, COMMUNICATIONS INFOR-
MATION: Maps of CAA regions and offices, air defense iden-
tifications zones, U.S. Weather Bureau information and office
phone numbers,

MAIL COUPON NOW!

AIRPORT AND BUSINESS FLYING DIRECTORY
330 Wesl 42nd Street, New York 36, M. Y.

Pleose send my copy of the AIRPORT AND BUSINESS FLYING
DIRECTORY and free ceronautical chart of U.35. o the fellowing

address:

HEII'I'IE: e

Address:

'L'.il-,u T R _ : =

Company:

Aviation Inlerest;

Bill Compony Check enclosed $4.00 enclosed

AW
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PUBLIC

NOTICE

[ SRS S e U M, |

ENGINEERS and SCIENTISTS
NEEDED NOW

for work on highly creative projects
that demand vision—that present
challenging opportunities, compen-
sated by higher income, merit ad-
vancement and permanent security.

Because of the ideal and unlimited
professional environment and the
extensive educational facilities,
CONVAIR-FORT WORTH can do
more for YOU...and the ideal
environment of Fort Worth will do
1nore for your family, with its nld
yvear round climate, its many recre-
ational and cultural facilities that
make leisure time interesting and
relaxing.

There's more -much more—than
just “employee benefits” awaiting
youat CONVAIR-FORT WORTH.

In addition to high priority con-
tracts, now cloaked in secrecy, men
are needed with training or experi-
ence 1n almost all fields of science
and engineering to investigate the
feasibility of nuclear powered air-
craft and to participate in the design
and development of the B-58,
America's first supersonic bomber.

7 == e L e R W R e G-E

TODAY, investigate this opportu-
i nity to exercise your ability to your

best advantage. Aircraft experi-
i ence is NOT necessary. Address a E

resume of your qualifications to:

I Mr. H. A. BODLEY I

Engineering Personnel,
I Technical Employment I

I Your inquiries are held in strict confidence

YOUR FUTURE
IS NOW . . .

AT CONVAIR-FORT WORTH

CONVAIR

FORT WORTH
CV oo GD

W GENERAL DYNAMICS S
F;’ CORPORATION N

$aie
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USAF Contracts

I"'ollowing is a list of unclassificd con-
tracts for S25.000 and over as released
by A lorce Contracting Offices:

DAYTON AIR FORCE DEPPOT. Gentile

Adr Forve Station, Doyton 16, Ohio.

The Garretli Corporation, (AlRezenreh
Alfg, Co. Div.), 3961 Sepulvedn Blvd., Los
Angeles 45, Cal., repair, overhaul and
moidify controls, thermo=tatic (PR G-
EANadAR), L1AGOD ep., 2167.717

i X H. Instroment Co,, Ine, 3179 %W,
Viekery Elvd., Fort Worth, Téx., testers-
Jet engine thermocouple contr. P/N 11203-15,

165 ea, Lester-jet EnEimne thermocouple
voptr. 'Y/N  113-G-12, 30 en., testers-jet
engine  thermoeouple contr, P/N 1190-03-
2ATE, 20 ea., testers-sub-assembly jet en-

gine contr. P/N LI12GS, 63 en., testers-jot
engine thermocouple contr. P/N 11208, 13
., testers-jel engine thermocouple contr.
YN T12C4TL, 50 e, probe aszsembly temp
rontr. PSN O 372, AN en., modification kit
eontractor's P/Y 120, 48 en.,. heater probe-
contractors YN ATE 10 e, handboonk
ik M a/w table VI, testers-jet engine
thermocouple  contr /N 1126G=4T7'1'T'7T. 10
i, handbook data, van dyvke repriducibles
of contractor's commercial dwes and &
sels of non-reproducible eve, (RFP 35-
HO4-DR-2306), §537,.T0K,

Televiso Corp., 1415 Gelf BBd., Des: Plains,
[1l.. turntable-instrument testing, type
MA-] in a;w  Mil sSper. MIL-T-9024
(ITSAF) dtd, 2 June, 33 and amdt. no. 1
dted. & June 54, B9 en., engre. data, maln-
tenanee idata, {RF dd-804-58-2161),
4 2. 00N,

sy¥lvanian Electric Prodocts, Ine, 1740
Broadwany, New York 19 N. Y. tube-elec-
tron, receiving pentode JAN tvpe 28DTW
in a/w spec. MIL-E-1C dtd, 3 OcL &5, suppl,
1A dtd, 26 Oet, 55 and Individual spec
sheet MIL-FE-1/74 dtd. 3 Febh, &% 30000
., (PR B3861a), $130.500,

Eitel-MeCullongh, Ine., 798 San  Muateo
Ave, San Bruno, Cal.. tube-alectron trang-
mitting tetrode JAN tyvpe 4X150A in a/w
#ped, MIL-E-1E dtd. 2 May 52, amdt, no,
d dtd. 12 Nov. 63, =uppl, no, 1Z dwd. 23
Auwg. 08 and individun]l spec, sheet AIL-
E-1/1608 dtd. 17 Dec. 54, 5.000 ea., (IFB
dad=-b0d-06=-2115), F155.920,

Eitel-McCullough, Ine.., 798 San Moteo
Ave, san Hruno, Cal.,, tube-electron trans-
mitting triode tyvpe JAXN Z2C39A a/w spec,
MIL-E-1B dtd. 2 May 52 madt. no 3
thereto dtd. 12 XNov, 53, suppl. no. 1Z ded,
=g Aug. &b and Individual spec. sheet
MIL-E-1/546A dtd. 13 Aug. 54, 25,000 en.,
(IFB 33-604-08-212), £431.520,

Brondwiny Muintenance Corg., 220
EBridege Plaza North, Long Island City 1,
X, Y. rectifier assv-metallic =elenfum

Broadway Maintenanece Corp,, 00042 50
€., (RFP 33-604-56-2812), F46,850,

Leach Corp.. Leach Relay Co., DMy,
alld Avalon Bivd, Los Angeles 5. Cal.,
relny assembly, Leach Relay 9043, 500 en,,
RFP 33-604-06-2476), ET74.8560,

The Narda Mfg. Corp.. 160 Herricks Rd.,
Mineola, X. Y., impedance measurlng test
#et AN/USM-14 in a/w spec, MIL-1.-492%
(U'SAF) dtd., 230 Nov, 54, %4 ea., main-
tenance handbook data, engre,. data, (IFB
$d=-604-56-153), EIR.5490,

Seintilln Div.,, BPendix Aviation Corp,
Shermian Ave., Sidney, N. Y., switch-assy,
1 push-pull, 1 rotary R and 1 rotary L
switeh, seintilla P/N 10-29055-1, 1,000 ea,,
(RFP 3i-004-06-3346), 335.960,

Technology Instroment Corp., 551 Mpin
St., Acton, Ma=s, resigtors variable linear
prec. WW, vartous quantities, 9 jtems,
(BRFP 33-604-56-22T76), 41,035,

Electrical Specialties Co,, 729 Washing-
ton =t.,, Mavion 7, CYhio, resistors-variable
composition,  var. quantities, 20 [tems,
FA5,063, (RFP 33-604-56-2219),

Projects Unlimited, Ine, 1326 . Sieben-
thaler Ave., Dayton 4, Ohio, mockup fight
director system imockup Zern regilesr
SVELem ) Sy moedel  TononZh, 31 es.,
erigineering  data,  baisicd handbook  data,

(RFP 33-604-57-2725), $43,264.

Herbunehh & Ruademan, Do, 1204 Arch
"~! Fhiladelphia 7., Pn., capacltor-varinhble
air fairchild P/Dwe EA24AB] BEendix

F/Dweg N219042, L6800 ea, capacitor
metallized paper obe P/X TRK-4003, GO0
ef., capacitor-fixed paper national no.

Ceda, TOD ea., capacitor-fixed paper 1.800
VINCOW national no 164G LG, 700 oa.
R 33=604-56-2424%, 3$72.148.

Hird FElectronie Corp., 1500 1, 385th St
cleveland 14, Ohlo, wattmeter-triple =scale
for wse with contlnuous wave amplitude
maodulbiation Bied Electronie Corp.,  mode]
B, 40 ea., watt-meter, portnble RF type,
Bird Electronic model 43, 201 en., data
for iems | and 2 (RFP A3-604-56-2022),
x3a. 402

Cutler-Hammer, Ine, 410 W, First =t
[avion - Ohin, rélav-solenoid P/
AMaadd-2 a'w AXNA std, ANIZEHS dtd. 15
~ov, a» and Mil spec, MIL-E-G106FE { ASG)
ded. 20 Sept. 55 and s=up. 1A dtd. 20 Sept.
g, 4155 eq., relay=-=olennid, P/N ANZIs1-2
afw AFNA std, AN $IA81 dtd 5 July 535 and
Mil, =pee, MIL-R6106B (ASG) sun 1A dtd
20 =, ho, 2000 en.,. relav-salenonid, P/
AN AdOZ=] AW ANA std. ANIZSE dtd. 235
May 55 and mil spec MIL-RE106B ( ASG)
sup. 1A dud. 20 Sept. 55, 2.000 en., relay-
salenodd, P/X  ANISH1-2E a/w AFXNA
std. AN3Z3I9Y did. 7 Aug, 58 and mil. spec
MIL-R-61061 (ASG) dtd 20 Sept 55 hnd
=up. 1A dtd. 20 Sept. &6, 2,600 ea., relav-
golenold, P/N ANIIRI-1 a/w AFNA Etd
ANAERL dtd. 5 July 56 and mil. spec,
MIL-H-6106E (ASG) sup, 1A dtd, 20 Sept.
0, 1430 B, (IFB 33-604-0F=-100),
aZaln 2a0,

Plgua Engreg., Co., Ine, Sonth and Collepe

=t=., Pigua, Ohio, relav-solenaid nonpile
up type pigqua eng. P/N O A132, 2842 en.,
(TFE 35-804-56-108), 327.553,

L. S, Helay Co, 1744 Albion 5t., Laos
Angoeles al, Cal.. relayv-=olenoid P/

AMGAT0H dtd 22 June 55 and mil =2pes,
MIT-R-6106E (ASG) sup. 1A ditd. 20 Sep
aldr, 100 en., relav-solenoid, P/X ANIET1-1
a/w AFNA std, ANAET] dtd. & July 55 and
mil. =pér. MIL-R-61068B (ARG) sup. 1A
did. 200 Sept. 65, 4,000 en,, relay, armature
P/y ANIZNE-1 o/w AFNA =td, ANIZOR
did. 17 Nov. 54 and mil. spec. MIL-R-6106 F
TASIT) =up 1A dtd, 20 Hept., 55, 46 ea.,
(IFE 23-604-56=100), 2&87.240

MEMPHIS AIRK FORCE DEFOT, Mallors
Air Foree Ktation, 38300 Jackson Ave..
Memphis 2, Tenn.

Continental Motors Corporation, 205 Mar-
ket St., Muskegon, Mich.,, spare paris,
Contract No. AF 40060436454, 10280 ea
STROG ST,

Normua-HoTMman Bearings Corporation,
Hamilton Ave.,, Stamford, onn,.. bearings,
RFPFPF 10-604-67-181, 16000 en, F195404,

SRk F Imillnstries Tne,., Front Street at FErie
Ave,, Philndelphla, Pa.. bearings, RFFP
40-604-58=-181, 25,000 ga, 43875

SRF Industries, Ine., Front Street ot Erile
Ave.,, Philadelphia, Fa., bearings, RPEY
{0=-614-57=-152, 20000 an, FI5100,

Genernl Motors Corporation, New D
parture Divizion, Bristol, Conn., bearings,
RFF 40-604-5T7-182, 19800 ea, $150010,

TOPFPERA AIE FORCE STATION, Topelina,
Ran,

Curbide & Carbon Chemicnls Co,, DNvision
of Union Carbide & Carbon Corp., 30 East
12nd St, New York, X. Y. alcohol, 13004060
gl FL2500.

Pyrene-C=-0-Twa Corp., 7., & Highwayv
o 1, Newark, N. J., charges, fire extin-
gulzsher, 484505 zal, 5472014

U'nited Stntes Ruobber Co., 1 Market
street, Pazente, N, J.. svnthetic eement,
40308 en, $25354.

Metnl Hose anid Tubing Co., P, O, DBox
101, Dover, N, J.. rubber hose assembly,
1ol e, S1A20040,

Gen, Rinner Construction Co. Inc., dth
and North Lane Street, Topeka, Kans.,
const et instrument landing approach
gyvstem, job, $UT196.

ENT AIR FORCE BASE, Colormdoe Springs.

Unistrutl Products Company, 1015 West
Wazhington Bivd, Chicaga 7, L. rock
storage, pallet vpe 275 rockets, 3920 ea
(IFFE OL-G03-568=34), FT4580u],
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to welight engineers

-
|
|

A. C. Robinson (leflt), weight group engineer in charge of
research and development, discusses new solutions (o
problems involving effect of aerodynamic heating on structural
weight with L. T. Maynard (center), Structures Division

adminmistrator, and Weight Engineer W. L, Weber.,

who seek preliminary ~ design assignments

An important expansion in Lockheed’s Weight
Department has created a number of positions on all levels
for Weight Design and Weight Engineers. The majority

of the openings are in preliminary design phases of weight
and include: weight balance prediction, preliminary
design weight and balance estimation, weight reduction
and weight control activities.

These are the significant aspects of the openings:

1 Under Lockheed's Weight philosophy, Weight
Engineers assume far more influence and
responsibility during preliminary design stages
than is customary at other companies.

2 Because of Lockheed diversification, Weight
Engineers work on virtually all types of aircraft
in commercial and military ficlds.

3 Promotional opportunities are extremely
favorable because of the growing expansion in
the Weight Department—and because of
new functions now being assumed.

4. Salaries have just been increased 6.

AVIATION WEEK, August 13, 1956

Engineers who are convinced that Weight
Engineering is one of the most important phases
of aeronautical endeavor are invited to write
E. W. Des Lauriers, Lockheed Dept. WE-3-8-2,
Brief resumé form below

is for your convenience in contacting Lockheed.

California
Division

Lockheed

E. W. Des Lauriers, Dept. WE-3-8-2
Lockheed Aircraft Corporation
Burbank, California

Dear Sir: Please send me vour brochure detailing
life and work at Lockheed

MName

Il you are an engineer, please state your field of engineering

Home street address

City and State Home phone

—
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AERODYNAMICISTS

Raytheon needs aerodynamicists at all levels
of experience to design and develop guided
missiles for its Army, Navy, and Air Force
contracts.

We offer

New modern facilities.
Expanding departments.
Recognition and advancement,

Excellent working conditions.

Come in, write or call

G. P. O'NEIL
CRestview 4-7100, Ext. 224

AMISS/ILE
SYSTEMS
OIVISION

e

BEDFORD, MASS.

RESEARCH AND DEVELOPMENT

ORGANIZATION

Mechanical Designer—Propeller or rotor Is it ;nmp'efa?
experience.

Aerodynamicist-YTOL-performance,

Stress Analyst-Aircraft experience.

WE HAVE ATTRACTIVE OPENINGS IN
YOUR

Are you expanding it?

T k d d id for halicopt »
and ofher VIOL't,  Your sesums will ba Making Replacements?
treated confidentially ond will receive

rampt attention.
i Naturally, you are anxious to secure

Write to: Administrative Engineer the most suitable man or men available.,

You want men with the special training
KELLETT AIRCRAFT CORFORATION that will maoke them an asset to your

B Be W SR 1, Mhw ey organization. You can contact such
=0 men through an advertisement in this
| Employment Opportunities Section of
PILOTS WANTED AVIATION WEEK,
Immnﬂliiinlu- rill:nnr,ri far qultllﬂadHE.n tain with an g . .
ment 5,000 1otal hours, ATR with type ratiog in Classilied Advertising Division
OC 3 and C-46 souigment, 2 cecent exporience
S e | | o TON WO
Detroit Wayne Maojor Airport  Inkster, Mich. j 330 W. 42nd 5t., New York 36, N. Y.
90

EMPLOYMENT OPPORTUNITIES

The Advertisements In this section Include all smpleyment epportunitiss—exstutive, management, technieal, selling, ofcs, skilled, manual, ste.

' Positions Vacant Civil Service Opportunities Employment Agencies
N AT' Positions Wanted Selling Opportunities Wanted Employment Services
F ONAL Part Time Work Selling Opportunities Offered Labor Bureaus
COVER AGE DISPLAYED ——RATES—— UNDISPLAYED
Papimive 2o AN p it v RN | e e stutan s pgu. Ty Sl
qunted OB reqiest. Box Numbers—counts as 1 line.

Position Wanted ads are 'y of above rate.

A*,I] gmﬁt!ﬂm ﬂt!lnﬂ:l.ll'ﬂl T rvertieally on & oolomn— nmﬁ;&:ﬂ“ Iﬁil:Lm'“ payment 18 made In sdrance for 4 con
Subject to Agenoy Commission, Not subject to Agency Commission.

Send NEW ADS to Classified Advertising Div, of AVIATION WEEK, P.O. Box 12, M. Y. 35, N. Y.

| REPLIES fBoxr Ne. ) Addregs (6 office nearogl pon

cla Thisg publivation Classificd Ade. Div.
w8 YORK: P, ., Rar 13 (36)
CHICAGO: 220 N, Mickioan Ave, (11)
BAN FRANCISCO: 64 Poat Bi. 74)
LOBANGELES: 1125 W, Oth St. (1 17)

POSITIONS VACANT )

Analyists—TrafMhc -l .E;:nnnmlﬂ. Executive
affices in eastern city. Age 25-30 preferred.

P-1155, Aviation Week,

_— = mmn e —

Experienced Alrcraft Instrument Technician
minimum 10 vears experience, Alaska area.
Send complete resume firat letter. P-2452,
s\'-'iutlnnhj_'i'eek,___ B

Denver fArm needs instrument engineer as
manager. Airborne equipment being sold in
Rocky Mt. area. Profit sharing and part of
business available. Excellent opportunity for
experienced man wanting Lo increase earn-
iﬁgﬁi[ Empire 4-1300 or P-2513, Aviation
Veek.

Helicopter Pilot wanted for Florida opera-
tion. ommercial Bell experience preferable,
Include edueational and Mlight background in
first letter, P-2510, Aviation Wesk,

POSITIONS WANTED
Experienced Field Service Representative

experience includes domestic and foreign
zervice for leading alrframe manufacturer.
Domestic experience includes operational,
testing and assembly and repair linison.
Faoreign experience as senior European reps-
resentation. Reason for change, to settle
down preferabhly mid-west. Current salary
210,000, desires sales, service or contracts,
Background college, commerce and adminis=-
tration. Private pilet 11 vears. PW-22E9D,
Aviation Week,

Experienced Executive Co-Pilot desires to re-
locate {age 271, All pilot and AL&E ratings
available with two weeka notice. PW-2L75,
Aviation Week.

Administrative or Managerial Position—For-
eign assignment wanted. Will consider at-
tractive satateside offer. Past five Yyears
inaurance manager for American Defense Base
construction contractor in Canada. Previously
insurance underwriting, labor, personnel and
securities experience. Familiar with Governs
nent contracts, preparation and adjustment
of ingsurance and other claims. College Grad-
unte—speank Spanizh and Italian—=3:3%7—mar-
ried, Travel, relocation no object. Hexume on
request. Write PW-2599, Aviation Wesk.

Spare Parts Manager, 12 years Alrcraft com-
ponent mig. exp.., managed large dept. inel.
inv. cont., contract negotintion, sales corresp.,
packaging and stockroom. technieal data.
Strong systems & procedures, sales person-
ality, will relocate. PW-2616, Aviation Week.

Pilot, ATR. age 31, family, 5000 hours, 3

| years executive DC-3., Twin-Beech, desire

captain position, state details first letter,
PW-2577, Aviation Week.

Personnel Managers—MNeed experienced En-
ginsera and Technicians? We affer o hooklet
especially prepared to help vou solve this
problem. Write for your *““free’” copy of
"REHtI'ri.-'-::ir of Engineers and Technical Men.™
Classified Adv. Div. af Aviation Week, P. 0.
Box 12, New York 36, N. Y.

AVIATION EXECUTIVE

Organisation, Sales and Proomotion Pllst 8 & ME—

. & S5—1 Twentv-five years exporience. Fully
famillar with all pluises of the mddstry, Contacis
with 1op nfficiels of the milltary, manafacturers anil
alrlifies. Sceeking manufacianrer or alrling represen-
farives (esitioe.

P-=1851, Aviatlon Week

Class, Advy, Div, P.OL Box 12, N. Y. 16, N.Y.

AVIATION WEEK, August 13, 1956
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Meet the “Gizmo™—245 pounds of portable versatility.

The “Gizmo™ was born in the mind of a Goodyear
Aircraft engineer. And, recognizing its importance to
today’s fast-moving armed forces, Goodyear Aircraft
engineers transformed the idea into this low-cost, safe
and simple one-man helicopter in 10 short weeks.
Another great tribute to creative engineering—specialty
of the house at Goodyear Aircraft.

Of course, significant developments like this are no acci-
dent. They are the harvest of imagination and ingenuity,
cultivated by freedom of thought and expression.

The Goodyear Aircraft engineer knows that here his
every idea has a chance. And, he knows, too, that at his
disposal are the most modern facilities available, includ-
ing one of the largest computer laboratories in the world.
Here engineers find the stimulation of creative challenge
and the satisfaction of realistic accomplishment,

They’re doing big things at

EMPLOYMENT OPPORTUNITIES

to FLIGHT in 10 weeks’ time

If you are a creative engineer with faith in your ideas
and confidence in your ability to make them work, here’s
your opportunity to become a vital part of this great
creative team. For our growth and diversification make
it necessary to expand our engineering staffs at both
Akron, Ohio, and Litchfield Park, Arizona. Oppor-

tunities are unlimited for creative engineers in all
specialties.

Salaries and benefits are, of course, liberal. And if you
wish to continue your academic studies, company-paid
tuition courses leading to advanced degrees are avail-
able at nearby colleges.

For further information ‘'on your career opportunities
at Goodyear Aircraft, write:

Mr. C. G. Jones, Personnel Department, Goodyear
Aircraft Corporation, Akron 15, Ohio.

GOOD/YEAR AIRCRAFT

THE TEAM TO TEAM WITH in AERONAUTICS

AVIATION WEEK, August 13, 1956

9



EMPLOYMENT OPPORTUNITIES

Antenna Systems Engineering
Challenging Opportunities

RADAR

MISSILE GUIDANCE

COMMUNICATION

R-F MECHANICAL
SERVOS CONTROLS

Well established, medium sized division specializing in antenna systems
—backed by a large company—here you will find professional recogni-
tion and broader responsibilities. Project assignments without excessive
specialization.

The Philadelphia area is famed for its pleasant suburban living, its
excellent housing and all the facilities of a large city.

Please send a resume to Mr. R. S. Roberts— Personnel Dept., I-T-E
Circuit Breaker Company, 19th & Hamilton Sts., Phila., Pa.

Project Leader

We have an opening for a graduate
mechanical engineer with several
vears experience indrive assemblies,
structures and electro-mechanical
apparatus, as well as strong interest
in supervision and administration
to head up a group of mechanical
engineers. Some background in elec-
trical engineering (especially R-F)
highly desirable. You will be respon-
sible for entire antenna systems and
have extensive customer and sup-
plier contact.

Microwave and
Antenna Engineers

[f vou have a B.S. or M.S. in elec-
trical engineering and experience in
R-Fdevelopment(2 yvears minimum)
here is your finest opportunity to
further vour career in antennas. Y ou
will work on radar antennas, scan-
ners, scatter communication anten-
nas, countermeasures antennas,
waveguides and related components.
Y ou will add to a newly formed R-F
development group. You will have
superb mechanical engineering sup-
port for your tricky R-F devices.

Servo and Control Engineers

If vour chosen field is in servo and
control engineering and vou have a
minimum of two years’ experience,
we're sure antenna systems will open

92

excellent opportunities for interest-
ing and rewarding problems. Well
qualified mechanical and R-F engi-
neers are eager to welcome your help,

Mechanical Project Engineers

New challenging problems in the
mechanical design of radar and
guided missile pedestals, antennas
and associated drive and control
systems require men of experience
(mimimum—2 years) and ability. If
you are a mechanical engineer with
a desire to work on precision gear
traing and/for mechanical svstems
intimately related to R-F and servo
systems, this is8 vour meat,

Sales Representative

Under supervision of the sales mana-
ger—ealls on assigned accounts, pre-
pares proposals, makes quotations.
Services accounts and solicits new
business from government agencies
and major electronic manufacturers.

Education: B.S. in E.E. or M.E_, or
equivalent in education and ex-
periendcea,

Experience: 3 years with one year in
sales. (reneral experience in elee-
tro-mechanical or electronic in-
dustry desirable, Should be
conversant with major electronic
manufacturing concerns and with
military'tvpeelectronicorelectro-
mechanical equipment. Must be
well suited for industrial selling.

I-T-E CIRCUIT BREAKER COMPANY

..« DESIGN
..« MECHANICAL

INERTIAL GUIDANCE
SYSTEM PROGRAM

ELECTRONICS DIV.,

Milwaukee 2, Wis.

Seeks Engineers with experience in

® Vibration and Stress Analysis
® Mechanical Design

@ Electronics Package Design

@ Electronics Package Cooling

Enjoy Challenging Opportunities in the
most versatile Laboratories in the country.
Work with the top men in the field and
with the fhnest test, research and develop-
ment facilities. We are in the process of a
Major, Permanent, Expansion Program.
Mew Plant facilities being added in subur-
ban Milwaukee area.

To aid vou in vour professional advance-
ment AC will provide financial assistance
toward your Master's degree, A Graduate
Program is available evenings at the Uni-
versity of Wisconsin, Milwaukee.

GM’s Electronics Division aggressive posi-
tion in the held of manufacture and GM's
long-standing policy of decentralization
creates individual opportunity and recogni-
tion for ¢ach Engineer hired,

Recent EE,ME

Graduate Inquiries
Also Invited

Milwaukee offers ideal family living in a
progressive neighborly community in cool,
southern Wisconsin where swimming, boat-
ing, big league baseball and every shopping
and cultural advantage is vours for the
taking.

To arrange personal, confidential interview
in vour locality send full facts abour vour-
self today to

Mr. John F. Hethnger
supervisor of Salaried Personnel

Electronics Div.
General Motors Corp.
Milwaukee 2, Wis.

AVIATION WEEK, August 13, 1956

FIRST ndusirial dala proc-
essing svstem designed to solve
entire checking account book-
keeping,

FIRST such svsiem ordered
into quantity production. (The

EMPLOYMENT OPPORTUNITIES

ERNMA

electronic recording machine accounting

Brilliant career opportunities for . . .

« EXPERIENCED COMPUTER ENGINEERS
e LOGICAL DESIGNERS

« TRANSISTER, APPLICATIONS ENGINEERS

« COMPUTER CIRCUIT ENGINEERS

» DESIGNERS ELECTRO MECHANICAL DEVICES

« ELECTRONIC PACKAGING ENGINEERS

YOU are URGENTLY NEEDED at once to work on the General

Electric Team for the ERMA Program.

Technical Assignments available in Palo Alto, California and Syra-

cuse, New York,

ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION
. . . Solves entire bookkeeping problem from time check is entered

until monthly statement is issued.

. . . originally conceived by Bank of America and developed to the
bank's specifications by Stanford Research Institute. .

gl f.}*"’””*’“'*"” fo convert to . .. refinement to continue through joint effort of General Electric
FE and Stanford Research Institute. ‘.
FIRST production compuler -
designed with modern solid
Sfalé components. - — _—
FIRST of a line of lailored
:Ia'm':'r P r':":“"m”-'f for business, FPlease send your resume to
indusiry ana Governmendt.
Engineering Administration
Industrial Computer Section
3001 James Sireet » Syracuse, New York
93
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EMPLOYMENT OPPORTUNITIES

[

E 5 » Milwaukee 2, Wisconsin

ENGINEERS and DESIGNERS NEEDED

BOMBING NAVIGATIONAL NEW CIVIL AVIATION
COMPUTER 5YSTEMS PRODUCTS

JET AND TURBO-PROP AIRBORNE FIRE
ENGINE CONTROLS CONTROLS

MISSILE GUIDANCE

'I:o I‘ : SYSTEMS

GM CAREER OPPORTUNITIES IN

Systems Engineering and Analysis
Experimental Engineering
Development Engineering

Project Coordination

Design Engineering
Product Engineering
Product Evaluation
Field Engineering

AND WE ALSO MEED:
DESIGNERS » CHECKERS = LAYOUT MEN

Positions Are Permanent Excellent Advancement Opportunities

Every inquiry treated confidentially and given
immediate attention and personal reply.

WRITE TODAY FOR EMPLOYMENT APPLICATION

Mr. John F. Hetfinger
Supervisor of Salaried Personnel

AC SPARK PLUG DIVISION
THE_ELECTRONICS _DIVISION

GENERAL MOTORS CORPORATION
Flint 2, Michigan

Take command
of your future

FLY AS A CO-PILOT witH 1 WA

Your future is yours to command when
you fly as a TWA co-pilot. You'll be
flying the world’s finest equipment with
the world's finest airline.

JUST LOOK AT THESE ADYANTAGES
— starting =alary of $400 from first

day of training; beginning with the
third year, co-pilots receive monthly

base pay and guarantee of 60 hours of
flight pay; annual sick leave; paid
vacalion; liberal free transportation for
you and your family each vear:
retirement plan; group insurance

and many more.

QUALIFICATIONS: Aged 22 10 30:
between 58" and 6'2”; can pass
TWA physical. Must have: 400 hours
total pilot time: CAA Commercial
Certificate and sufficient instrument
time to qualify for Instrument Rating,
Two years of college or equivalent:

Radio Telephone Permit Third Class

There’s a wonderful future waiting for you
with TWA. Get your letter off today to:
Mr. R. Paul Day, Employment Manager,

H

TRANS WORLD AIRLINES

MUNICIPAL AIRPORT
KANSAS CITY, MO,

Mechanical Engineers

LUBRICATION
SPECIALIST

For this opportunity you need a
excephional prafessional and per-
sonal odvantages available to engi-
neers ot General Electric’s Jet &
Rocket Engine Center.

For this opportunity you neecd 4
BSME or BME degree ond several
vears experience i design and de-
velopment of recirculotion gircraft-
type lube systems invalving high
temperature oils.

You will direct the design ond de-
velopment of lubricatbions systems
for odvanced aiwrcraft engines. Your
responsibilities will range from de-
tail designing to plonning and com-
pletion of development programs—
including scheduling, budgeting ond
techrical direction of other Unit
Enginecrs.

Your professional advancement is
steady in Fhight Propulsion—at Gen-
oral Electric.

Pleage gepd reaume in eanfiddenee (o2

Mr. Mark Peters, Depr. 8-3
Technical Persannel, Bldg. 100
Aircraft Gos Turbine Division

GENERAL & ELECTRIC

Cincinnati 15, Ohio
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what helps an engineer grow?

“*Technical support' says

Dr. J. P. Silvers, specializing in
thermodynamics, hydrodynamics in reactor
design; formerly with Naval Reactor
Division of Argonne National La 0 g‘_tﬁias.
now with Avco Research &,rg:r?' d\reﬁ'inad
Development Division. His answer rﬁhbcts
both the thinking and opportunity in

this new Avco division devoted entirely

to advanced research and development,
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An engineer should be given plentiful technical assistance. His potential cannot

be fully realized when his creative energies are consumed by routine duties.”

WANTED

Leaders in the exploitation of new areas of Seience

Helping talented engineers and scientists reach full effectiveness
Is the best way we, at Aveo Research and Advanced Develop-
ment, know of helping our own growth. For outstanding men,
Aveo's long-range expansion—in missiles and in all the physical
sciences—offers unprecedented opportunity. Write: Dr. E. R.
Piore, Vice-President in Charge of Research, Room 409H,
Aveco Research and Advanced Development Division,

Physical Scientists
Advanced degree preferred in—Physics - Aero-
dynamics - Electronics - Metallurgy - Physieal
Chemistry - Mathematics « Thermodynamics

Engineers
Electronic « Mechanical « Aeronautical

Hesearch and Advanced Develgpment

avco defense and industrial products

combine the scientific skills, and production facilities of 3 great
divisions of Avco Manufacturing Corp.: Research and Advanced
Development: Crosley; Lynnmlng_whiﬂh currantly produce power
plants, electronics, airframe components, and precision parts,



EMPLOYMENT OPPORTUNITIES

b, T.:- Staff position for highly qualified engineer with fighter air-
g craft fire control system experience. Design backaround
e | in radar, toss bomb computers, gun sighls, ete. indis-
"Tr.h_' pensable for providing design direction and ligison with
o fire control subcontractors. Flight test experience desirable ?_*
™ but not essential. &
ik _@."’:'_
":":,' Please send complele resume including e L -
H, details of your technical beckground lo: .t

#I traIClors.
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SYSTEMS ENGINEERS
AIRCRAFT

Autematic Flight Controls

Staff position available for highly qualified engineer with
autopilot design and development experience.
include the preparation of design specifications, coordination
of technical and project group efiorls relating to cutopilots,
as well as maintaining close ligison with autopilot subcon-
Heavy servo experience mandatory, with flight
test experience helpful but not necessary,

Fire Controls

Mr. David G. Reid
Engineering Personnel Mar

FTEFIVELIFIZ AVIATION
FARMINGDALE, LONG ISLAND, NEW YORK
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POSITION OPPORTUNITY AVAILABLE
DIRECTOR OF AERONAUTICS
STATE OF MICHIGAN

General Description

The clirectnr of -aeronautles serves as eaeetinive (Eeer
il thie avmimbssion and depactiment of g rnnniil s
whith wides laticule for independent milgment e
pilley estalilizhen] by the commlasion, aidokni=mers

all acts relmting o aeropnsifics o MichlEan

Necessary Requirements

I ¥ears of  pespaafisilile adibindsroatlve  Fopetivnee,
preferalily in & pha=e of gernauties sueh as ebal-
neerineg, develipment, regnlnmoey Despecthon.  fero-
patitles program plannkng, o Alght operations. oF 11
veurs comparable aildminiaratkve experience in an
allbe=1 felid of Industry

reference will be given o candidates who lae
himel responsibility for high level contact work with
governmental official=

'assession of a pilot"s Weenss bs desicalilie bt omik
pinafidlatars

Koowlelge of the prineiples upilerlying =iate anid
feddieral lnws, males apil regulaliogs peErraining g
pernnattics, aml proldems in thelr practical appil-
At

Fompingw Tl ol delidici=ermtive niapag
Imelgvtary anmd fscal o Wt s,
Koo ledge of the problenis invelved In the develng-
mienf of o stote-swhile aeronauties progeais,
{renern] Knsw bisloe of alrport opernt ions ancd naElin-
femanee  prokleng-,

[ieneral Endowlslge of Tl Theiors
i the ddesten andd eonstruetion of alrpors inelading
riipwats, lhangaes, serviee Inllings, and lzhting

FERINTES

sinrae] loaleRing

fie b eotisholered

anl draifange

Civnerial Knowlslgs of the adminisiratlve probleins
vyl dn fesliernd, =tite midd lesqal relatiop=<bilpe
sl biry gds alipewr g =Tl lovolveld in sacfacd geriyitias
Xl rin aliredr a state-wlilis seromanties Prigrani.

Desirable Requirements

Phd=benl coamaafit fsn olvsgiimte for perfariniee F e
LT

Tact wind =diiillar ojisalitieas mstes<a ey 10 Bees ing el
ilem g effstively swirth othices

Ueelieral Bonneiy sz ol garaeioblong]  teclinebogtis=.
Genvral know leduse traftle =afety aml coin
miient o prohlems,

Gervral kmowledge o the procednnes nvolvied  in
ilveboplng, linaneing and malntainineg publie works
PEnErEIn=

Abdliry v stiiolate amil organlze loeal ibeveloganent
EFiL .

Abpliry 1o gain the cooperation of and o meintain
favarahle poldie relations with gevermmental nnies
amil organizstions, inrkividlunls mml the poldie

Ahility 1o analvae legislntbon and to develing Ivgls
laflves prpdipisiils

Lhility to eondioet hearings and fo festify Beeforge
legistntive
Abflity tn =penk rilfectively belore g,

Fog Salars of S12000 peer veead

pomtEiiErees mrgd ool i b=trative Masliss

M iwtereated, send woer edweirtiowal  brckarind, e

gierdimer aaed assiriaf il o ralinng Fo

Mr. H. J. Nortan, Chairman,
Michigon Aeronoutics Commission,
P. O. Boex 358, Laonsing 2. Michigan.

= —
= Engineer, ME, AE =
= =
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Design Mechanical Portions
of
Aircraft Nuclear
Power Plant Equipment

General Blectrie now offers the goaaliBed
eREinesr o riare aopportunity to combine
ol judgment, sound engineerving fun-
dpmentals and ghe ability to work with
ot hers, This s a iareer position in one af
it el areps, alreraft
The worlting envi-
the personal

[ FTCR FTR Al
puclear prapulsion.
Fonbient 18 exoellesat o o -
benefits, vomprehenslive,

The enginer who dualifies for this job
will e responsible for the desbign and
proper functioning of the mechanical
portions of power plant pijuipiment 880G -
eriated with both engines and riectlors,
This means he must have § to § years'
experience In the mechanical design ol
lirhrwelght, high temperatdre maehin-
ory, preferobly experience n turbojet
englnes, An advanced degrées is desir-
nble,

OPENINGS IN CINCINNATI, OHIO and
IDAHO FALLS, IDAHO

Nildress replies, stating salgry rispulirements,
tir locabbon voir prefer . « ..

J. R. Rosselot L. A, Munther
P. O, Box 132 P. O, Box 535
Cincinnati, Ohio Idahe Falls, ldoho

GENERAL @ ELECTRIC

Engineering
| Thermodynamicist

Experienced Mechanical or Aer-
onautical engineer wanted for
specialized research in the field
of engineering thermodynamics,
compressible fluid flow, heat
transfer, and reaction power-
plant analysis. Position involves
the organization, planning, and

performance of ana]yl‘.ic:al evalu-
ations of advanced powerplants
for aircraft and missile applic-
ations.

F\-:plicﬂnts should have a
Master's Degree plus 5-10 years’
experience in the technical
phases of aircraft powerplant
analvysis.

For further information contact

Mr. H. W. Miller
Research Department

' United Aircraft Corporation

i

East Hartford 8, Conn.

{1

I ]“
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TEST ENGINEERS

DO YOU LIKE YOUR
ENVIRONMENT?

| Investigote the Environment created at
AC for its Advanced Development Pro-
grams on Missile Guidonce and Air-
craft Fire Control Systems.

OUR
ENVIRONMENTAL
LABORATORY

is one of the most Versotile Loboratories in
the couniry and is in the process of o
Major, Permanent! Expansion. Men hired
will enjoy working with the finest of test
| equipment and facilities, together with
top men of the field.

We are currently engaged in the fellowing
Types of Test Activities:

VIBRATION TESTING
COMPLEX WAVE ANALYSIS
LOW TEMPERATURE - ALTITUDE
HIGH TEMPERATURE
RELIABILITY EVALUATION
INSTRUMENTATION

Write Mr. J. Heffinger
Supervisor of Salaried Personnel

AC

The Electronics Div.

General Motors Corp.
Milwoukes 2, Wis.

DIGITAL
ENGINEERS

for Long-Range Programs
Airborne Control Applications

Challenging assignmenis

With apportunity to carry

vour ideas through to finnl
hardware and operational
fllght testing in:

® Computer Organization

® logical Design

® Advonced Circuit Design
\ ® Loboratory Develapment

® Paockaging and Reliability
I. Head rewicme in rwnfidence for

138 = T R e T

T
*.." : I'i |1
o | 1111

1936

Manager of Technical Personnel
Dept. 674

AR

Division af
American Boseh Arma Corparation
Roosevelt Field, Garden City
Long lsland, M. Y.
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WAYLAND LABORATORY

EMPLOYMENT OPPORTUNITIES

AIRCRAFT
STRUCTURAL
ENGINEER |

ENGINEERING

Minimum of 3 years’ experience in pre-

liminary design, structural design, or

> ——" —
B FPEREE dad SR RE EEd R
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stress to work in group monitoring an

over-all aircraft project.

There is vast opportunity for professional recognition at Hay-
theon's new Wayland Laboratory, where Aeronautical, Mechan-
ical, and Electronic Engineers work as a team, developing com-
plete aircraift weapons systems.

A briel resume form and a copy
of the brochure pictured above
may be oblained by sending
your name and address to:

RADAR PROFESSIONAL PERSONNEL

RAYTHEON MANUFACTURING CO.
Wayland, Mass.

THIRTY-THREE
OUTSTANDING OPPORTUNITIES

TOP LEVEL PROJECT ENGINEERS

Excellent positions are available for project leaders in the follow-
ing fields of engineering:

Electro-mechanical Servomechanisms
Components Computers

Circuit Analysis Operational Analysis
Navigation Systems I Radar Systems

Fire Control Systems Dynamic Analysis
Aercoballistics Small Mechanisms
Aircraft Structures Rocket Propulsion
Instrumentation Physicists

These are key positions in design, analysis and development of Chrysler Corpora-
tion's all-imporiant Redstone, Jupiter and Fleet Ballistic Missile Systems.

Numerous positions also open lor developmenl and design engineers of all levels
in the above lields.

Interview and relocation expenses paid.
These are permanent position in Suburban Deiroil, Michigan

Address inquiries lo

CHRYSLER CORPORATION
MISSILE OPERATIONS, PERSONNEL DEPARTMENT
P. O. Box 2628 Detroit 31, Michigan
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EMPLOYMENT OPPORTUNITIES

CESSNA AIRCRAFT COMPANY

“Producers of the World’s Finest Executive Air Fleet"

OFFERS

UNUSUAL CAREER OPPORTUNITIES IN THE
SALES AND SERVICE DIVISION

Regional 5ales Manager Export Regional Service Managers and

Must be competent pilot, Domestic Regional Service Managers

Must be compelent pilots.

A background of airerall maintenance
desirable.

Travel and headquarter in Wichita,

Must read and speak Spanish fluently
for the exporl position.

Travel and headguarter in Wichita.

Must have business management ex-
perience.

Minimum ol 5 years experience in han-
dling distributor-dealer organizations.

C@SSIlEl

If you meet these requirements and are interested in unlimited opportunities with
the world’s leading producer of exscutive aircraft, send your resume and recent photo
to: Professional Placement Supervisor, Dept. AW, Cessna Aircroft Company, 5800 East
Pawnee Road, Wichita, Kansas. [Ne phone calls, please). I

There are a few openings in our erganization for well qualified engineers who
have the abllity to participate in and lead the development of the following
flelds;

® Applied Mechanics ® Aerodynomics
® Mechanical Design

® Mechonical Loboratory Experimentation

L Thnrmnd'l_rnn mics

Men with mature enginesring judgment and at least 3 to 5 yvears' gxperiencae
in late maodel alreraft power plant analysis and design plus, In same cases, o
proven ability In supervision,

These are not typleal engineering pogitions, The work s of extremely nd-
vanced nature amd the promotional opportunity is clearly outlined, The salary
i commensurate with ability and s coapled with many additional benefits,
The plant location in the XNortheast 8 fine for family living, The operation
offers stabllity In itz product appes] to both commereind and military markets,

For further information write, giving details of e¢dweation wed erperienice lo:

P-2304, Avintlon Weelt
Class, Ady, DMy, IR0, Box 12, XN, Y., 36, N, Y.

it

AERONAUTICAL ENGINEER
An Easterm University has opening

for head of established helicopter
and YTOL Research Program.

Saplary roprmienanrale wwith erperienes and abilify.

EXPANDING HELICOPTER PASSENGER
PROGRAM HAS OPENINGS FOR:

& Passenger Reservations Personnel
® Supervising Accountant and Auwditer Statistician

Alrline Experience Hequirsd. Address Heply Tod

LOS ANGELES AIRWAYS, INC.

Box 45155, Alrport Station,
Los Angeles 45, Califernia

=

- P-2866. Aviatlon Week
= Class, Adv, Div, P.O. Box 12, XK. ¥, 3. N. Y,

Please wrile 2

OXYGEN ENGINEER New Advertisements
Top Career Opportunity for creative ree
el esien deseiopment ot wireratt || received by August 17th will
Top Rated Company with natlonswide or- appear in the August 27th issue
growth, T mEem e = subject to limitations of space

Top Callber Man, graduste enginecr, 30-
15, experienced with Oxvegen, will start at
snlary merited By qualifications, advnnee
according to abllity and ambition, Give
iromplete resuime=—ropliss confidentlal,

available.

Classified Advertising Division

AVIATION WEEK

New York 36, M. Y.

““Pludeers In orgivem Bredfhing systemes for girerafiet®

PURITAN COMPRESSED GAS CORP, Bax 17
2012 Grand Ave. Persennel M-1 K. C., Me.

28

0 CAMBLE?

sure . .. if the odds
are in YOUR favor . ..

DECISION /INC—nationwlde specialists in re-
cruitment of engineering personnel—have an
active and enviable record in developing job
aopportunities for men who want bigger sal-
aries and a chance for greater personal
achievemeant.

DECISION/INC iz retained by mors top-
ranking hArms thruoul the nation than

any other organization to find the right
man for each job. This confidential serv-
iee vosls you aoihing.

It takes TIME—MONEY—EFFORT to im-
prove your job situation. If you are an en-
gineer or scientist, particularly in the ELEC-
TRONIC—AFERO-NAUTICAL: or GUIDED-
MISSILE field, DECISION /INC will do this
guickly, effectively at no cost to you.

HOW? Our placement specialist de-
velopa a plan “'taillor-made’ [or you
—which includes a resume of your
experience . . . and then a review by
gelected companiez leading to confi-
dential interviews at your conveni-
ence and our client’ s exXpense.

NOW is the time for DECISION!
All vou do Now i= . . . send us your
name, home address, job interest or
title, We take it from there,

Write or phone:

OLIVER P. BARDES,
Fresideni —

DECISION JINC

1450-5 FIRST MNATIOMAL
BANK BLDG.
CINCINNATI 2, OHIO
GArfizld 1-1700

Publishers of the authoritative Engineers’ Job Direclory

Mechanical Engineers

LUBE SYSTEMS
ENGINEER

This is your opportunity to enjoy the
exceptional professional aond per-
sonal odvantages available to engi-
neers at General Electric’'s famed
Ajreraft Gos Turbine Division.

You will need @ BSME or BME de-
gree and at least |1 yeor experience
in analysis, design and development
of aircratt-type lubrication systems,
plus knowledge of components and
manufacturing, field operation and
servicing problems of such lube sys-
Fems,

Yow will be responsible for the de-

sign and development of lubrico-
tion systems for advanced aircraft
engines. Your responsibilities will
range from detail designing to the
planning and completion of develop-
ment programs—including sched-
uling and budgeting. You will go
further in Flight Propulsion—at Gen-
eral Electric,

Hend regwine in caopffdeonce fal

Mr. Mark Peters, Dept. 8-17
Technical Persennel, Bldg. 100
Aireraft Gas Turbine Division

GENERAL @D ELECTRIC

Cincinnati 15, Dhio
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SEARCHLIGHT SECTION

w avat

luble!
o
WINSLOW FULL-FLOW

OIL FILTERS
FOR P&W R-2800

INSTALLATIONS

. other models for R-U985, R-1340, R-1520,
R-1830, R-2000, and R-2600 insiallations,

Wrile or wire . ., .

STEWARD-DAVIS Inc.

13501 S. Western = Gardena, Calif.
Telephone: FAculty 1-3414

FOR SALE
CONSTELLATION 049 QEC POWER UNIT
Lockheed P/N 306966.2
COMPLETE—OVERHAULED & SERVICEABLE
inclhiding Upper & Lower Scoops

will alsg include Enging Build-Up Stand
FRICE S4750.00

Califarnia Howalion Airlines
atanley 7-3401
Lockheed Alr Terminal—Burbank, Calif.

BEECHCRAFT D185

For Sale or Lease

Hydromatie Props. Fully Equipped and ready ia
i, Call ws for & demonstration.

GEORGE H. BAILEY COMPANY
1508 Quimby Arcade, Fort Wayne. Indiana

| —_—
SPECIA]!.u §£RVICES
AVIATION INDUSTRY

OVERHAUL &
MAINTENANCE

—

Inc. of Ine. of Inc, of
5t. Louvis Florida  Teledo
Lombert Pompano Express

Field Beach Airpaort Airport
Maintenaones Canversion Owvarhaul

Specialists i

Lodestar Dc 3 Beech

L
i

[
convenience!

comfort!

You can have
both with this

Lavatory
Conversion

2§
for Twin =z

Beechcraft

Wire, write or phone Charlie Groff at Ohio
Aviation for information on modernization
on your plane regardless of make.

Cold —inaccessible —uncomfortable? These
vnpleasant lavatory features become things
of the past when you convert to this mod-
ern lavatory. This installation by Ohio
Aviation provides a modern compartment
heavily curtained for privacy—sound-
proofed to cut down noise and fo keep the
plane warmer. Modern, easy to clean nylen
fobrics in your choice of patterns and de-

THE OHIO
AVIATION CO.

Dayton Municipal Airport,

Vandalia, Ohio
HELICOPTERS

€C-3's
Will sell outright 1 or 2 Bell Heli

copters Model 4?-:1 FO R S A I_ E

Will trade 1 or 2 Bell Helicopters Model
47-D-1 for Bell Model 47-G-2

signs are used to give the plane o rich and
finished look. The Cost? Less than you think!

—

We own several DC-3 21
seat airliners, fully equipped,
which we are offering for
sale. Aircraft are available
for immediate inspection at
Miami International Airport.
We are owners.

LEEWARD AERONAUTICAL
SALES, INC

P.O. BOX 233, MIAMI 48, FLA,

Johnson Flying Service, Inc

Bax 1382 Phona 7-4158
MISSOULA, MONTANA

1954 PIPER APACHE

Dual Omni Rotating Beacon, 3 engines,

low time, new—many exiras,

Box 1149, Allentawn, Pennsylvania

Lambert Fiald

PARTS & SUPPLIES
$1. Louis., Mo.

NAVCO . i

Has nll Parts and Sa {liﬁu for Exeoutive

DC-3 LODES BEECH
Alrframe Englnes Aadlos
A.R.C. Bendix Callina Lear S Wileax

P&EW Continental Wright Goodrich Goodysar
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FINEST AIRCRAFT MAINTENANGE

100 HR. INSPECTIONS I TWIN BEECH

DC-3
COMPLETE OVERHAUL LODESTAR

T AIRWAYS Inc. | RoSnesteR ARPORT o ROCHESTERT1N.Y.

. 4 AN AP T P TR

“Take a Heading for Reading”

for the BEST MAINTENANCE = OVERHAUL = MODIFICATION = INSTALLATION

READING AVIATION SERVICE, INC,
Phone 3-5258

Munlclpal Alrport Reading, Pennsylvania
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SINGLE—MULTI-ENGINE AIRCRAFT
OWMNERS—CHIEF PILOTS—MECHANICS

MINNESG®TA
ermoteve, Inc.

HAS FACILITIES FOR YOUR AIRCRAFT NEEDS:

““AIRCRAFT”’

ENGINEERING
MAINTENANCE

REPAIRS
OVERHAULS

MODIFICATIONS
CONSULTATIONS

“RADIO - RADAR + AUTO PILOTS - INSTRUMENTS "

SALES—3SERVICE—INSTALLATIONS

COLLINS
BENDIX

FLITETRONICS
CARE [EAR

NARCO

ARC KOLLSMAN
RCA PIONEER

““APPROVED REPAIR STATION

AIRCRAFT—ENGINES—INSTRUMENTS
RADIO-RADAR—DME
INSPECTIONS—100 - 1000 - 2000 - 4000 - BOOD HR.

MINNESOTA AIRMOTIVE, INC.

Wold Chamberlain Field »

MINNEAPOLIS, MINN. -

Phone:

““WHERE ALL WORK CARRIES AN '"UNCONDITIONAL GUARANTEE'"

PArkway 9-8388

]
CONSTELLATION

SPARES
AVAILABLE

Lockheed 749 Airframe Parts
Wright R3350 BD-1 Engine Parts
Curtiss-Wright Propeller Parts
Accessories and Instruments
New or NTSO
Four R3350 BD-1 Engines NTSC

CALL OR WRITE

CAPITAL AIRLINES

MNational Airport Washington, D, C.
Attention: GEORGE PORTER

for sale

e

DOVE

Airplane Time 1500 Hrs. . . .
gines Total Time B50 Hrs.™

spare porfs and Wentworlth Tools.
Contact: Mr. Joe Barron
Ashlond Oil & Refining Company
Ashlend, Kentucky

De Havilland

“Mark Il En-

Dual American Instruments. Complete with

r————_——— q—-———u—ﬂ

- e ey e e T T . E—

PRATT & WHITNEY
1830-92 ENGINES

CAA APPROVED SHOP

Zero lime since major
overhaul.
Chromed Harness & Push
Rod Housings
scintilla Magnetos
New Rubber Leads
Metallized Cylinders
Slandard engine warranty

3 AVAILABLE RIGHT NOW

CAN SHIP SAME DAY ORDER RECEIVED

Leeward
AERONAUTICAL SALES, INC,
P. O. Box 233 International Airport,

Miami 48, Fla.

100

Immediate Delivery

We stock, averhaul, and install

WRIGHT

R1820

—-202, =36, =72

IHHBU

R2000 R1340 R985

and our most pepular DCJ engine

R1830 - SUPER - 92

ENGINE WORKS

S5t. Leuvis, Mo.

Lambert Field lne.

PRATT & WHITNEY

~75, —92, =94

FOR SALE

EXECUTIVE DC-3

Excellent Radio & A-12 Aute Pilat
R-1830-75 Engines

Avajlable Immediotely No Brokers
Fs-2551, Aviatlon Week

p2 N, Michigan Ave,, Chicago 11, I

JET ENGINES

FOR SALE At

TEXAS AVIATION MATERIAL
3930 Cedar Springs

Westinghouse Type—J-30-20

Dallas 19, Texas

Teterbore Ajsrport

TWIN-BONANZA

Excallant Radio. — One Owner.

SALE

LEASE

Model C-50 Availabla.
For Immediate Servicel

Tolal time only 490 hours.

For details, call or wrile

ATLANTIC AVIATION CORP.

Teterboro, N. L
Phoane ATlas B-1740

Several

Wil modily to
1B R your 'I'-E-I-
i TR,

LEave engine and airframe hotirs. Excellent
nireralt for passenger, cargo and agrieal-
tiirml Lisps,

Deal Directly
with owner

Inimed]=
ately avallable
from Inveniors,

Consolidated
PBY-5A-6A

A. 1. Ming Hunter &-74%90

TRADE-AYER COMPANY
Linden Airpert, Linden, N. J.

Hiller—Model UH-12B. Very low air.
frame and engine time.

EAST CODAST AVIATION CORPORATIONM
Bedford Airport

HELICOPTER

Pearfect Condition.

Lexington 73, Maoss, b

— —

i

ik T,

8w,

Loambert Ficld

Pratt & 'l.'l.‘il.l:uu-_'.: or Wrlght,
fquantity, type ongines,

We are not brokeors

REMMERT-WERNER, INC,
S5t. Louis, Mo.

We Buy DC-3 and C-47

—pl2n tdimpanients. [uselogis,
rupenmit e meecelineg worlk

crnier secilons. re-
o Aalrline, passenger, of
State price,

AIRCRAFT PRODUCTS

WANTED FOR MANUFACTURE

Will

buy outright—Prints:

Tooling: Parts;

Ete., also Corpaorate Setup
A-M proprietary items especiolly wanted.

COLLINS AIRCRAFT CORPORATION
1711 W. Florence Ave,

Inglewood, Californio

AIRPLANES WANTED

Need 50 Bonanzas, Navions, 180's, 170's,
170's, Aero Commanders, Twin Navions,

Will Buy Dealers’ Stocks New or Uzad

Yest Aircraft Co.’s Skyranch
BOX 5306, DENVER 17, COLORADO

Twin Beeches, elc.

C

Sand

WANTED

AIR 240 or 340

te Information ond Prico to—

-
W-38, Aviation Werlk
1125 W. 6th St¢.,

L:os Angeles 17, Callf.
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Now!...the NEW

ROBINSON

WIRE
TWISTER

with DIAGONAL
GRIP - HEAD

Faster, more efficient than
everl The new, slendernose
DIACONAL CGRIP-HEAD is
designed especially for those
narrow- hard-to-reach places.
Split-second whirling action
safety-wires 3 engines in time
reqquired for one by any other
method . . . saves as much as
$140 per engine assembled,

3-TOOLS-IN-1 pliers-

cutters - twisters. Side-cutting,
oil-tempered head. Permanent
bronze bearing. No adjust-
ments. Jaws lock on wire,
can't slip off. Perfect, uniform
twist every time.

L { smhlv 1i
12" o umntiviing 9184
§° —or banch work: sub-£20.50

Unconditional Money-Back CGuar-
antee, Send for complete details,

RALPH C. ROBINSON CO.

Box 494W Mo.Sacramento 15, Calif.

Canadian Distributor,Gensales, Ltd., Malton,Onr.

Qst = o

YU}‘ mmc{?

Burdened down with

a problem in design diminution,
weight reduction, power capsulation?
lighten the load on your mind; send for

the amazing story of how HPB'S*’

(0

such as these BALL BEANIMNGS ACTUAL SEPf

make designing a breeze.

A MINIATURE PRECISION BEARINGS, INC.
22 Precision Park, Keene, N. H.

Please send MPB's new Catalog to

| P s P BRI 5 5 dnvis s miacw
LOMPENY . s asnbas s boniion T T L L T T s s
{11 P e P s D R "
B || EARRA A e Zoneg..... SN s e

SAMS - 6371
- mt,-‘r:-ﬁ?ﬂ,ﬁ.-.;_ . Am-ww.msnu

@Eﬁm ES‘LI‘E.#L

4130 GRADE
. ﬁ.H-T-&‘P

EDI'EIHHEHT EPEEIFIHHEH TIIIIHE IH STML..

4135 GRADE 1025 GRADE
CeAMS- 6372 = MILT-5066
*MILT6735 AHWTBJ-&I

HETHEIT, HIEHIE-AH '.
I.ﬂ! AHEELEE, EMIFH!‘H‘IA
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LETTERS

Airlines Apathetic?

[ would ke to I..{Jl'I..EI'I.rH]I:tL VOu On vour
excellent editorial, “We Are All To Blame™
(AW July 16, p. 21), and on the article
by L. L. Dotv, "Mass Mirwavs Trathe Jam
Snarls Fast™ (AW July 16, p. 26).

Encloscd is a copy of a letter 1 have
sent to the Chairman of CAB protesting
the onilateral ATA passenger penalty |:||f'i:l
The publication of this letter, or its use by
vou as the basis for an editorial, would he
appreciated. 1 feel that the apathebic at-
titude of the airlines toward meeting sched-
ules should be given wide puhimh IFor
example, on \Tuml.n 16 July 1956, at
Chicazo Midway ‘nrp::rr TYW A histed eleven
ﬂltrht'-. delayed from hfteen r|'|t||||i'-_'-. to siIx
and one-half hours, and on Julv, the
listed six Hights as huing {]L'E:!:l.'l.'[[- A
seventh flight, posted as on time, was de-
|1|1.LL| S01E fm‘H minutes due to the fact
that operations were unable to hnd the
hostess, This same flight was additionally
delaved by operations m not taking -
mediate action to correct a rough engine
reported by the incoming pilot. "n"u ork on
the engme was not started antil some ten
minutes after scheduled departure, although,
the airplane had been on the ground tor
approximately one hour.

I am fully cognizant of the many legiti-
mate reasons  for delav such  as weather,
poor airway traffic control, and the times
major mechanical dificulties occur.  How-
ever, [ feel that the majority of the delavs
on airlines are occasioned by extremely
poor operations. It would seem reasonable
to expect that, should the airlines be a
party to no-show penalties, that the travel-
ing public would soon fnd a wvastly 1
|:|m'ﬁ,'d airhine npl:r:al'iml.

Wicnianm J. CusmiNg
Davton, Ohio

i & & TR
Cockpit Visibility

It seems that one important aspect of
the collision problem is not receiving proper
attention; the cockpit visibility afforded the
pilot and crew. Evervone is apu]-.mrr iu
horrified tones of the impossibility of
and he seen™ because of closing hE'.!l._ul
(head-on) of 1,200 mph, when wII the air-
line vs. airline Cﬂ"ISIﬂIIE to date, to my
knowledge, have occurred between mrcrakt
fiving nearly parallel courses with closing
:-pr..'u;]u of less than 100 mph.

One of the major factors in each accident
was the fact that the cockpit visibility did
not permit either crew to see the other air-
craft until too late, Furthermore, the poor
visihility encourages bad habits of not look-
ing. Airline cockpits could have as much
visihility as a hghter aircraft if the CAA,
CAB and ALPA demanded it of the air-
craft industry.  The flight engineer, facing
the rear, could have a view {J-i the llpu..lrnl
rear portion of the skv and would be able to
see overtaking aircraft approaching Ffrom
above and behind.

More rigid trafhc control, while certainly
helpful, is not the complete answer since |
have had near collisions due to errors made
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Aviation Week welcomes the opin-
ion of its readers on the issues raised
in the maoagazine's editorial columns,
Address letters to the Editor, Arviation
Week., 330 W. 42 St.. New York 36,
N. Y. Try to keep letters under 500
words and give o genuine identifica-
tion. We will not print anonymous
letters, but names of writers will be
withheld on  request,

by control personnel in assignment of albi-
tudes and  directions, H.uhr aids, hoth
sround and aithorne, are fine when they
work and are not cluttered by rain, ice,
chaff. and obtain adequate return from the
aircraft and its beacon, but 3607 coverage
around an aircraft s gomg to compromisc
I;uq;rh‘_-rlu;m:_'u_- comsicerably with the antennas
and amount of power required,

Certainly everv aid we can get should be
thoroughly evaluated and uhllm:l but the
"-.II'I'II'.'IIt -:||H.r_t dids should not be overlooked
or discarded without considerable delibera-
tion. Quadrantial separation can reduce the
entoute VFR prnhiuu to closing speeds
which are within the “sce and be seen™ cap-
ahility of the human eve. New  termimal
traffic patterns ontlining climb corridors and
letdown cornidors for VFR can reduce maost
terminal VFR flving to a safe "see and be
seen’” level—particularly where radio com-
munication and radar survelllance are also
utilized to spot thase not aware of the
propor p atterns.

AMilitarv hghter aircraft are the only ir-
craft todav, other than a few helicopters,
which have anvthing |ppru.ltlllllg adequate
cockpit visibility and many of them are muar-
ginal.  Military traffic can be heavy upon
accasion and the number of mid-air col-
lisions involving hghter aircraft (not n for-
mation ) wonld {hlnht!r_“ he greater if their
visthility was as restricted as Hﬂu.l' tvpes.

[ have had some experience fving hight
planes, transports, hombers, and ﬁght:.n
over a penod of 15 vears and today feel
trapped. blind and .':pl'.tn_h-:_mm ﬁmw i
aircraft with less than 180° 11LIHI"-P]1LI'I-. 1

visihility: it's Tike driving a panel truck with
no rear window, no mirrors, and no way o
signal in six- lane traffhic during riash hours—
}I-.'m do vou turn off. :Emnﬂl. lanes, pass, or
know who's passing vou? ‘Today, the de
mand should be made for the Hh:hlhh ro-
=_]1l1un'.| of futore awcraft. It 15 not vet too
late to modify the comng string of jet ar-
liners and new commercial aircraft,
Cryne L. Wanr
Major, USAF

Engineers: Loving Care

I did not see the letter trom “Batter Lo
gineer 1" (AW June 4, p. 122}, but hav-
i|1g rL-.id the letter from B, E. 2 (AW July

106), T had the defnite fecling that
Iu_u was a man, probably of mconspicuons
ahility, who has either not been given an
offer bv an aircraft company or who has
not heen given a raise.

| am a technical employment recrniter
for a major mircraft company and T am sure
that we have the same general employment
policiecs as do most large reputable or-
ganizations. The writer of the letter n

the July 2 issue mentions that the A/C
industry does not have the mterests ot the
cngineer at heart. 1 do not believe that
there is another industry where the per-
somal mterests of the engineer are as assidus-
ously catered to as in the aircratt indastry.
I'he averaze voung engineer out of college
pnlv a vear or two 15 courted with loving
care.

The engineer is moved from one end of
the countrv to the other at practically no
cost to himsclf. In many cases lns employ-
ment emoluments mclude a per diem allow-
ance while looking for a home, tree housing
issistance, practically free advanced educa-
tional np]'mrm:nhu free sick  leave, PI.F—
sonal Hme off, overtime (which 15 not avail-
able to salaried I:I-._I.'!-f'I'III'ILI m most other
industries), and manv other benefits. 1
think most engineers will agree that the
aircraft  industry pru::lnhh takes the engi-
neers personal interest to heart to an ex-
tent never dreamed of 15 vears 420,

[t is quite possible that the writer of that
letter 15 so naive Huit he does not realize the
aircraft industry 15 not the only one doing
business with the U, 5. Government,
Mavbe he does not realize that the awrcrakt
industry sub-contracts out a large part ot its
government work to so-called civilim -
dustry.  Navhe this engineer does not rea-
lize, LIl'lI.LL that the programs which the
aircraft mdustry is carrving ont at the re-
quest of the government are for the most
part crash programs where speed 15 essen
tial. It is verv difficult to cconomize heavily
when one is engaged in o crash program,

Surely this engineer s not so short-sighted
that he fails to realize the missile program
he criticizes 8 merely o forerunner of the
greatest transportation advance in hondreds
af vears, the Emlllhﬂ work For interplanetary
u.pl{uil'lun md travel.

I fecl that the matter of security tor the
cngineer s not a pressing one. This s a
situation similar to one which we see mn all
industries. The engineer who is mediocre
and who should never have become a tech-
nical man in the beginning probably will
be let ot when his company retrenches,
This situatan 15 not 111!ILllIl§, to the aircraft
ndustey, What s unique. however, 15 the
necessity forced on the industry by the
demands ot onr troubled times to mehn
marginal engineers of questionable ability
who. were it not for crash programs, wonid
]'.rmhqhh not fnd suitable L1ll]:||ﬂ'- ment any-
where, We are not perfect in the aircraft in-
dustry and we have our employment prob-
lems. but we feel that we handle them as
well as anvbody and that we treat the indi-
vidual engineer with more kid in our gloves
than any other industry.

Pessiblyv the writer of the B, E. 2 letter
should resign from lus untenable dlll.'] e
wanted i:m-.nhu:u in the aireraft induostry and
scek emplovment in the automobile indus-
try, where he can aclueve the security he so
desires. e sounds verv much like a man
who harely got into his joh by the skin of
his teeth un:l is unwilling to admit that his
inahility to get tu}xl.lu.n. is due to his ob-
vious mediocnty,

Davin PoTTER
Denver. Colo,
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Here 1= an unbeatable f‘ulHhilltl[iu}l—t]ll' Bendix 5.-;__'|n|-|‘|li'||
Rotor Brake and Cerametalixt brake lining,

These two were made for each other—literally! For
Cerametalix lining was developed by Bendix for use in
Bendix 7 brakes: [hi ‘1. the brake itsell was pru:-;mrtlmn-nl Loy
take Tull advantage of this remarkable new Kind of friction
malterial.

N0 FADRE, The result 1s a brake that will not fade, fuse or
loze [riction, even umnder braking loads that heat the linings
Lo ineanideseent temperatures!

LESS MAINTENANCE. Al=o, less time and expense are required
for maintenance because adjustments are less frequent
amid limings last several times longer,

o wARPING. The liming material itsell is a good conduetor
of heat. This, combined with the exclusive Bendix seg-

HEH I] II EI:EIH#ET; SU“TH BE" [l, INDIANA Expor! Sales: Bendix International Division, 205 E. 42nd 51, New York 17, N. Y.

BENDIX AVIATION CORPORATION

~&endi”” BRAKES WITH
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mented rotor construction, eliminates warping and welding
ol friction surlaces,

It all adds up to a new high in brake performance that
meets the challenge of :--lupplltu increasingly  faster and
heavier airplanes 'utll:u a brake “package” nf necessarily
limited =ize . . . a brake that, even um!q*r the toughest con-
ditions, can be de pended upon from touch-
down to the end of the landing run!

) AN =L ¢ Bendix  brake

stator faced with
Cerametalix—an entirely different kind of
friction material. Cerametalix is a sintered
compound of ceromic and metallic ingredi-
ents that has amozing resistance to heat and
wear, As a result, friction loading and
energy absorbing capacity can be approxi-
mately doubled.
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The Finest Products
Made with Aluminum

are made with
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HEXCEL ,honeycomb for the
world’s toughest “B”

One of the most amazing products
to come out of the jet age,
HEXCEL aluminum honeycomb,
made by Hexcel Products Inc.,
Oakland, California, combines
lightness with strength to give
the Boeing B-52 maximum speed,
maximum striking power. When
“sandwiched’ between two alu-
minum sheets, the HEXCEL
honeycomb core, made from
Reynolds Aluminum foil, pro-
duces a structural material with
the highest strength-to-weight
ratio ever developed.

Whenever aviation advances,
Reynolds Aluminum advances

with i1t. Every step in Reynolds
production 1s geared to the re-
quirements of all constantly
progressing industries.

Reynolds goes beyond meeting
rigid material specifications.
Reynolds technical services make
a continuing contribution to cus-
tomers’ design and engineering
staffs—make Reynolds a part of
many important industries.

For details on how Reynolds
can serve you and for a complete
index of Reynolds technical hand-
books and films, write Reynolds
Metals Company, P.O. Box 1800-
T.J, Louisville 1, Kentucky.

A 61-inchroll of Reynolds Aluminum
foil starts down a giant new Hexcel
production line. It emerges at the end
of the line as finished honeycomb, ready
for use in America’s finest aircraft.

See "FRONTIER", Reynolds exciting dramatic series, Sundays, NBC-TV

REYNOLDS
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