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Back in 1920, its wicker seats and flower vases were

described as “‘regal appointments of largest passenger

4 ._ carrying aeroplane—the richest looking—in service.
. Y Rt R | Thousands of dollars have been spent making the cabin
e | the acme of aerial comfort.”
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e ”0” it 1s the luxury of AIRFOAM

W e U e Super-Cushioning made only by Goodyear that makes

every seat in such ultramodern liners as Boeing’s

Stratocruiser, today’s ““acme of aerial comfort.”
AIRFOAM not only cuts costly seat repairs and
maintenance—but it lightens seat weight and its restful

buoyancy lasts the life of the ship.

st AIRFOAM 1is just one of many Goodyear Avia-
. - - tion Products which are serving aviation today.
Goodyear has been contributing to aviation
progress stnce 1909.

rnia

Airfoam—=T. M. The Goodvear Tire & Rubber Company, Akron, Ohio

MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, WHEELS AND BRA ID

We think you’ll like “*“THE GREATEST STORY EVER TOLD" — every Sunday— ABC Radio Netwrk—THE GOODYEAR TELEVISIO: rra1nuoust — every other Sunday — WBC TV Network



Universally Used...

Uniformly Best!

ZENIT all Demon _/-—'W

Rising swiftly from t ew carrier-based jet fighter,
the F oc on the enemy. Placed in its prow is
another examp construction—the type of product
that has bg ilitary and civil R. P.* production.
his field, consult the Engineering Division of

R.P.* Reinforced Fiberglas Plashc

CS CO. gardena, calif.

® Throughout the world, New Departure ball bear-
ings are in universal use . . . in motor vehicles and
machinery . . . in instruments and implements . . .
in conveyor lines and textile looms. Providing support
for moving parts, they reduce friction, wear and

maintenance . . . permit bigger loads and better design.
® Sixty vears of research, engineering and production

experience back up the New Departure name. Whether n E P A HT“ H E
it's a jewel-like instrument bearing, or a giant, New

Departure can build it best!
BALL BEARINGS

® New Departure's sales engineering staff is always
ready to apply its experience to your particular problem.

e New Departure bearings are quickly available at vour
equipment dealer or bearing distributor— supplied from
the industry’s largest network of warehouse stocks. Alsa Makers of the Famous New Departure Safety Brake

NEW DEPARTURE « DIVISION OF GENERAL MOTORS = BRISTOL, CONNECTICUT




Fastest

Torquer in the World!!
..the Amazing

New PROTO
Torque-
Limiting

Wrench with
Automatic
Release!

noisy
Jocations, in “*blind"

spels, in water or oil, LOCK
with gloved hands!
Aulomatic release
tells you “‘'when”’, HIT:I:LEL:
without looking or
listening—prevents
over- or under- - ACCURATE
forquing. MICROMETER-
>~ rvee
ADJUSTMENT
EMCLOSED
Super-Fast PRECISION
SPRING
Easy To Use
" AUTOMATIC
Low-Priced TORQUE-LIMITING
. RELEASE—NO DIALS,
Versatile POINTERS OR
SOUND INDICATORS
Accurate

ALL-STEEL, TROUBLE-FREE
CONSTRUCTION
COMPACT—STREAMLINED
—NO PROJECTING SCALES
OR OTHER GADGETS

Rugged
Safe

BUILT-IN REVERSIBLE RATCHET
HEAD TIGHTENS, TORQUES,

— LOOSENS—ALSO WITH
PLAIN HFAD

SIX MODELS—5-75 & 10-150
FT.-LB. CAPACITIES COVER
MAIJORITY OF REQUIREMENTS

Vastly superior tn
Eﬁ-fashinned t:;;:-

icating t I
ne'i: f’lﬁéﬁgﬂ,tﬂb
e-limiting wrenc i -
or itself hnfﬂning wm['l:‘ hettirlfgd
faster! See and buy it at your near-
est PROTO dealer. Send for free

details (enclose 104 for 68-page cata-
log of the complete PROTO line) to:

PLOMB TOOL TOMPANY
2221X SantaFeAve.,Los Angeles 54
y—- 5381
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PROTOSTOOLS
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FROTO means
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Eastern Factory—Jamestown, N.Y,
Canadian Factory—London, Ount,
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During this test run an AiResearch
auxiliary gas turbine is probed,
measured and checked for twenty-
seven factors of temperature, pres-
sure, speed and power. The welter of
surrounding lines and tubes tell their
own story of the exhausting care
taken to insure that this vital aircraft

component is in perfect condition.

AiResearcl

Twenty-nine similar test cells and
dozens of other research installations
are in constant use in the AiResearch
laboratories perfecting hundreds of
precision products. Here, for
example, turbine wheels are oper-
ated at speeds of 160,000 rpm. Tem-
peratures measured accurately from

—150°F to +3,000°F ... vibration

(=]

GAS TURBINE TEST RUN
W hile running at 40,000 rpm,

this AiResearch gas turbine is
checked out simultaneously
for these factors:

Temperature: Enclosure inlet,
Compressor inlet, Compressor
outlet, Combustion, Turbine
discharge, Cooling air, Oil
pump outlet, Oil tank,
Bearings, Skin.

Pressure: Enclosure inlet,
Compressor ratio, Fuel pump
inlet, Fuel nozzle, Turbine
discharge, Oil, Cooling air,
(rovernor air.

Other tests: Bleed air flow,
Vibration, Starter voltage and
amperage, Fuel flow, Cooling
air flow, Shaft power, Turbine
speed, Test time.

acceleration up to 100 Gs...sound
up to 200 db.

Day-to-day use of such advanced
research and testing techniques has
guaranteed AiResearch performance
standards for over a decade—has
made AiResearch a world leader in
supplying vital accessories for high
speed, high altitude aircraft.

5 Company

A DIVISION OF THE GARRETT CORPORATION

LO5S ANGELES 45, CALIFORNIA = PHOENIX, ARIZONA

DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEG
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The eves of this Sperry engineer are on
tomorrow—even while they closely
observe the performance of aGyropilot®
flight control system being vibration
tested at 500 cycles per second on a
shake table. All Sperry equipments
are being constantly “tortured™ and
exposed to conditions more rigorous
than they may undergo even in tomor-
row's aircraft,

In laboratory, test-cell —and 1ts great
Flight Research Center at MacArthur
Field, Long Island—Sperry develops
and improves its aeronautical equip-
ment — and seeks true answers 10 the
flight control problems of the future.

GREAT NECK, NEW YORK =+ CLEVELAND
IN CANADA -

b

S —— =

00

shakes

per second

Today, because of this research back-
ground, modern Sperry flight controls
are successfully flying jets, airliners,
executive craft, helicopters, lighter-
than-air ships and guided missiles.

For these widely diversified aircraft,
the Sperry automatic pilot provides

GYROSCOPE COMPANY

DIVISBION OF THE SPERRY CORFORATION K

= N TT il

MEW ORLEANS -+ BROOKLYN

LOS ANGELES -
SPERRY GYROSCOPE COMPANY OF CANADA LIMITED,

consistently smooth, precise automatic
flight under all flight conditions.

Many other answers will come—as they
have for 40 years—from Sperry’s pio-
neering leadership, skill, experience

and tomorrow-mindedness in develop-
ing automatic flight controls.

Y7, &, REG, .5, PAT,. OFF,

SEATTLE
QUEBEC

SAN FRANCISCO
MONTREAL,

NEWS DIGEST

Domestic

Indicating a switch in jet powerplant
requirements, Navy has released to civil-
ian  production a new dual-purpose
Westinghouse plant at Columbus, O,
due for completion next summer., The
plant previously was scheduled for jet
engine component production, presum-
ably ftor either the Westinghouse J40
or [48.

Roy T. Hurley, chairman and presi-
dent of Curtiss-W right Corp., says the
Republic F-84F Thunderstreak is capa-
ble of flying 724 mi. from New York to
Chicago in “approximately one hour.”
He says the Thunderstreak, powered by
the Curtiss-Wright Sapphire tllI’]:ﬂD]Lt
engine, “outperforms any airplane in 1ts
class anywhere in the world and is vastly

superior to the much-touted Russian
MiG-15."

The Air Force has ordered a limited
number of Temco Aircraft Corp.’s all-
metal T-35 Buckaroo basic military
trainer, equipped to carry two .30-cal.
machine guns, gun camera, gunsight and
ten 2.25-in. rockets. Temco says pro-
duction of the two-place tandem trainers
will get underway soon at the firm’s
Dallas, Tex., headquarters.

Convair's YB-60 eight-jet, long-range
bomber 15 being put through a second
phase of flight testing by a six-man Air
Force crew at the CV's Fort Worth di-
vision. Maximum performance limits of
the sweptwing bomber were set during
eight months of flight tests conducted
h].. a Convair crew,

Lockheed Aircraft Service, Inc., re-
ports a record $38-million backlog in
overhaul and modification of n'ul:hr»
and commercial planes, including air-
line orders for conversion of standard
Constellation and DC-6 airliners to
high-density domestic coach and inter-
national tourist transports.

Aircraft Industries Assn. savs 324
U. S. civil aircraft valued at more than
$2.5 million were shipped overseas dur-
ing the first 11 months last year.

Aero Design and Engineering Co. will
finish and flight test this month at
Oklahoma City the fifticth Aero Com-
mander produced since the first twin-
engme executive transport was approved
by Civil Aeronautics Administration a
year ago.

Henry 1. Mahikoa, assistant vice presi-
dent in charge of trafic for TPA Aloha
Airline, died last month in Honolulu of
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MARTIN VIKING 9 Navy research rocket
blasts off at White Sands Proving Ground,
N. M., Dec. 15 on the way to equal the
previous single-stage rocket altitude mark of
135.6 mi. Note the clarity of the “shock
diamonds” in the jet exhaust. Viking 9 is
six-feet shorter than previous Vikings, has
slightly greater diameter and smaller, tri-
angular fins. Powerplant is a 20,000-1b.-thrust
Reaction Motors unit.

a heart ailment. The 37-vear-old execu-
tive was one of TPA’s first employes
after the airline began operating

1947.

Lockheed Aircraft Corp. recenth
signed a new contract with the Interna-
h(m 1l Association of Machinists (AFL)
at the Marietta, Ga., plant that the com-
pany estimates will increase total salaries
m its Georgia division by $1 rml]mn a
vear. The labor contract, covering a
proximatcly 8,000 emploves, rrrmt:.-:!
blanket wage boost of 9 cents an ]1rmr
increased vacations from one to two
weeks, and shifted group insurance costs

to Lockheed.

Beech Aarcraft recen tly contracted
with the Mutual Defense Assistance
Program to begin shipping twin-engine

Model 18 aircraft next March to France
and The Netherlands for use as trainers
and staff transports in NATO forces.

Maj. Rudolph W. (Shorty) Schroeder,
66, died Dec. 29. He learned to fly in
1910 and during his career set up sev-
eral U. 5. and 'n.:}r]d altitude records,
Schroeder pioneered In }ugh -altitude
fAight research for the Army Air Service.
Later he became vice prﬂﬁldcntalﬁ_h
tor United Air Lines and held this post
until illness, beheved contracted from
his early high-altitude work, forced him
to retire.

Financial

Ryan Aeronauntical Co. reports an all-
time high net income of $878,359 was
reached last vear, according to prelimi-
niary fin: ncial statements. The company
says its net was more than twice that of
1951, with a sales volume of more than
¢35 million and a current backlog of
orders estimated at $70 million.

Pacihic Airmotive Corp. sales reached
a total of $27.5 million during the 1952
fiscal year, the highest in the company’s
Z5-year listory. Unaudited figures re-
ported by Pacific show a sales increase
of 14.88% over 1951 and a 100% risc
over 1950.

Rohr Aircraft Corp. reports a net
proft of 51,151,810 for 1952, a gain of
S185,703 over 1951.

International

A. V. Roe Canada’s CF-100 twin-jet
fighter broke through the sonic barner
during 15 test dives from 30,000 ft. last
month at Malton, Ont. The all-weather

hghter, powered by two Orenda turbo-
icts, was flown by former RAF Squadron

Leader Jan Zurakowski,

International Civil Aviation Organi-
zation says ICAQO member airlines car-
ried 45 million passengers in scheduled
domestic and overseas flights last vear,
an increase of 139 over the less than
40 million passengers of 1951.

The Netherlands and Japan recently
signed a provisional reciprocal civil avia-
tion agreement.

Rolls-Royee Avon jct engine will be
manufactured in Sweden, according to a
manufacturing license granted the firm
by the Roval Swedish Air Board.

Fairey Gannet turboprop anti-sub-
marine aircraft has been ordered for the
Roval Australian Navy,



Jato Release
on Republic’s F-84

AIRBORNE
Actuated

The R-424 actuator (R-450 type) jettisons six
Jato boltles after take off. The R-424 winds
cables on a drum and pulls the pins.

This cutaway of Airborne’'s Model
R-450 actuator shows the externally
adjustable positive stops which, in
conjunction with torque-limiting
switches, provide accurate position-
ing at both extremes of travel. The
limit may be at any value to 270°,

Projection of the splined output
chaft, on both sides of the actua-
tor, helps adapt the model R-450
to any application. The weight of
this unit, with radio noise filter, is
2.7 pounds—the speed, at 26 volts
and 250 pound-inch load, is 5 rpm.

See our insert in the LA.S., Aero-
nautical Engineering Catalog for
details on this and other Airborne
actuators.

NIRBORNER=

ACCESSORIES CORPORATION

1414 Chestnut Avenus Hillside 5, New Jersay

AVIATION CALENDAR

Jan. 8-9—=Symposium on Industrial Applica-
tion of Automatic Computing Equip-
ment, sponsored by Midwest Research In-
stitute, Hotel President, Kansas City, Mo.

Jan. 12-16—Annual meeting and engineering
display of Society of Automotive Engi-
neers, Sheraton-Cadillac Hotel, Detroit.

Jan, 13-30=Fifth Inshtute of Induostnal
Transportation and Trafhic Management,
Amernican University, Washington, D. C.

Jan. 14-16—AIEE-IRE-NBS Conference on |
High Frequency Measurements, Statler |

Hotel, Washington, D. C.

Jan. 15-16=Fifth Illinois Custom Spray Op-
erators Traimng School, Umversity of 11k-
nois, Urbana, Ill.

Jan, 19-23—=FPlant Mamtenance Conterence,
Public Auditonum, Cleveland, O.

Jan. 19-23—Winter general meeting of the
American  Institute of Electrical Engi-
neers, Hotel Statler, New York, N. Y.

Jan. 26-29—21st Annual Meeting of Insti-
tute of Aeronaunhcal Sciences, Hotel As-
tor, N. Y. Honors Night dinner Jan. 26.

Feb. 12-13—MNational Awviation Education
Council annual meeting, Atlantic City,
N.J.

Feb. 18—New York Section of the Instru-
ment Socicty of Amenca, Hotel Statler,
New York, N. Y.

Feb. 18-19—=Eighth Annual conference of
the Society of the Plastics Induostry, Rein-
forced Plastics division, Shoreham Hotel,
Washington, D, C.

Mar. 10-11-Eleventh Annual Conference,
society of the Plastics Iudu:-,tr!r' Canada,
Inc., General Brock Hotel, Niagara Falls,
Canada.

Mar., 25-27—National Production Forum of
the SAE, Hotel Statler, Cleveland, O,
Mar. 31-Apr. 2—First International Magne-
sium Exposition, National Guard Armory,

Washington, D. C,

Apr. 4-12=Second Annual International Mo-
tor Sports Shows, Grand Central Palace,
New York, N. Y.

Apr. 20-23—Aeronautic Production Forum,
National Aeronautic Meeting and Aiarcraft
Engineering Display (SAE), Hotel Gov-
emnor Clinton and Hotel Statler, New
York, N. Y.

May 11-13—IRE National Conference on
Arrborne  Electronics, Davton Biltmore
Hotel, Dayton, Q.

May 18-22—Fifth National Materials Han-
dling Exposition, Convention Hall, Phila-
delphia.

June 9-11—5Second International Aviation
Trade Show, Hotel Statler, New York,
N. Y.

Sept, 7-13—=1953 SBAC Coronation Year
Flying Display, Farnborough, Hampshire.

Sept. 14-17—Fourth Anglo-American Aero
nantical Conference, London,

Oct. 10=International Air Race, England
to Chnstchurch, N. Z., entrv deadline
Jan. 31.

PICTURE CREDITS

i—Glenn L. Martin Co.; 9—USN: 13—
Wide World: 14—Lockheed Alreraft Co.:
15—Nardi; 16—(top, center) Beech Alr-
craft Co,; 20—(top right)—Aluminum Co.
of America; 41:—MeGraw-HIll World
~ews: be—Hell Alreraft Corp.: 54—INP.

in THIS Cockpit !

It's Equipped with the

ARC
CHANNEL
ISOLATOR

¢ Private Input Channels
for Pilot and Co-Pilot

¢ Individual Speakers

¢ Headphones Instantly
Available

You can avoid “party line”
radio confusion with the ARC
Isolation Amplifier. It accepts
up to 10 audio input channels
for each pilot from range and
communication receivers,
ADFs, marker beacon receiv-
ers, transmitter sidetones, inter-
phones as desired. Pilot and
co-pilot select any combination

without cross-cockpit interfer-
ence—an efficiency plus in com-
plex navigation and communi-
cation situations. Headphone or
speaker operation is provided at
the flick of a switch.

ARC Type F-11 is

CAATC MNo. IR4-1, De-

livery in 14 or 28 volt

DC models. Write today
for complete details.

Aircraft Radio Corporation

Boonton, New lJersey |

Dependoble Electronic Equipment Since 1928 I
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NAVY XA3D-1 PROFILE=The lean fuselage and large vertical tail of Navy's latest carrier-based jet bomber are highlighted in side
view of the big 70,000-1b. plane. These new exclusive photos were taken as the craft underwent tests near Edwards AFB., Calif.

Douglas Jet Bomber Tries Its Wings
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Cat

FRONT VIEW=XA3D-1 has four-wheel landing gear, including tailwheel to prevent fuselage scraping in high-angle landings and take-
offs. Its two Westinghouse J40 jets are slung under the wings in pods. Main wheels retract into fuselage side behind large, long bomb-bay.

REAR VIEW-=Douglas bomber has new-type cockpit canopy for resisting heat ond stresses of high-speed flight, wing slats to improve
fight characteristics at low speeds. Navy has ordered two XA3D-1 prototypes and 12 production versions to cost some $3,350,000 cach.
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Remington Rand Methods News

Speed Computations
for Determining
Wage Standards

A large supplier for the aviation
industry employs the standard hours
method of wage determination. While
based on the cold facts supplied by
cost accounting, this method also ac-
cepts the variances of human pe form-
ance, fitting them into the control
pattern by means of the efficiency re-
port. But before the final result of a
fair wage is determined there are many
computations to be performed.

For this reason, they have been using
Remington Rand 10-key adding
machines since the late 1930’s. 80 of
them are now in use. These machines
are preferred primarily because of the
speed and accuracy made available
through the touch system of operation,
and the ease and mplclln of learning
with the 10-key keyboard. The com-
plete EIEEII‘II]C:].IJL‘IH uf all feature keys
increases still further the figure output
per operator hour. There's a place in
your organization, too, for the Reming-
ton Rand 10-key Adding Machine. For
further information on this time-saving

equipment, ask for free booklet AD 567.
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AIRLINE INEHE&SEE TYPII"IG PRO-
DUCTION —=DECREASES COSTS —In
these days of heavy schedules, one of
the nation’s largest airlines finds that to
assure peak operation efficiency, they
have to get their paper work done on
time. That’s why they are relyving on
Remington Electri-conomy, Super-riter
and Noiseless typewriters to meet their
typing requirements — to make their
work easier, faster, better — to insure
the continuous flow of records, reports
and correspondence so vital to smooth
airline administration.

Put Remington typewriters to work
for your organization. You'll be amazed
at the resulting savings in time, work
and money. Send for both free booklet

RE 8499, and in=ert RE 8551.
10

FASTEST KNOWN WAY TO PRODUCE PAYCHECKS—The completely
new Remington Rand STUB-CHECK system gives vou new speed . .. new

economy ...

new simplicity., This remarkable plan produces a ecomplete

statement and check and a complete payroll register. STUB-CHECK
pavroll system pays for itself by savings on check forms alone, helps
you eliminate many clerical work steps. Write today for booklet AB 363
for complete details on this amazing new Remington Rand development.

Microfilm Proves the
Answer for Efficient
Interline Billing

Two clerks and a Remington Rand
mierofilm camera now do the job that
previously rw]uucn:l many more clerks
and typists, in new interline billing
operations of one of the world’s largest
airlines.

In this system, interline tickets and
related sales reports are audited, as-
sipned block numbers and machine-
juurmlimd After the tickets are sorted
by carrier, a non-descriptive bill is
Wped Then hill, tickets and other Sup-
porting documents are microfilmed in
that order, the bill serving as an index.
The filming process completed, this
airline now has the whole, compact
record of transaction, and the bill, tick-
ets and other documents are mailed
directly to the issuing carrier.

Find out exactly how the airline set
up this interline billing operation. Ask
for free folder SN775 and for F264A
explaining in detail the operation of
Remington Rand’s new versatile Dual
Film-a-record microfilm camera.

COMPLETE PAYROLL ACCOUNTING
PERFORMED BY PUNCHED CARDS

Pu}rﬂll registers, u:u':lpILtLI} filled out
checks, statistical records, withhold-
ing tax, Social Security and other
deductions, personnel records and
seniority rosters are all done with
Remington Rand punched-card
machines for a I.'I.I:'g[' manufacturer in
the aviation feld. And the amazing
thing is that all these operations are
handled by a small accounting staft
of five. To find out about Remington

Rand’s answer to vour payroll prob-
lems, sk for free folder SN BO7.
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WHO'S WHERE

In the Front Ofhce

Edward Lund has been named president
of the Babb Co,, Newark, N. [. wholly
owned subsidiary of the Atlas Corp. Lund
joined Babb in 1937.

C. W. LaPierre, general manager of Avia-
tion Gas Turbine division, General Electric
Co., has been designated a vice president of
GE. He will continue his responsibilities
at the Evendale, Ohio, jet engine plant.

Wilbur Morrison has been appointed an
executive vice president of Pan Amerncan
World Airways to supervise operations
throughout Latin America from PAA’s UL S,
Ealeways.

C. . Jump has been designated vice presi-
dent-administration and finance for Railway
Express Agency. He has been active m di-
m:tmg the REA's Air Express division.

Peter J. Byme has been promoted to as-
sistant vice president of Emery Air Freight
Corp., freight forwarders. He will continue
his headquarters in Chicago.

IAS Elections

Charles J. McCarthy, vice president of
United Aircraft Corp., has been elected
president of the Institute of the Aeronauti-
cal Sciences for 1953. Named vice presi-
dents: George W. Brady, engineering direc-
tor, Propeller division, Curtiss-Wright
Corp.; Clarence L. (Kelly) Johnson, chief
engineer, Lockheed Aircraft Corp.; James 5.
McDonnell, Jr., president, McDonnell Air-
craft Corp,; and Emest G. Stout, staff engi-
neer, Convair, TAS treasurer for 1953 is
Preston R. Bassett, president Sperry Gyro-
scope Co., Sperry Corp.

Changes

Rollin M. Russell has been designated
executive engmeer in charge of Pacihc Coast
operations for Continental Aviation & Engi-
neering Corp., Detroit, Mich.

Frederick R. Brewster, formerlv with
Pratt & Whitney Aircraft division, United
Aircraft Corp., has joined Sabena Belgian
Airlines to handle advertising and press rela-
tions.

Egan D. Foy has joined Chance Vought
aircraft as assistant project engineer,

Tom Hall Miller has joined North Ameri-
can Airlines as public relations representative
m Washington, D. C., with offices in the
National Press Building.

C. E. Lehman has been named to head
newly orgamized Lighter-Than-Air Produc-
tion division of Goodyear Aircraft Corp.,
Akron, Ohio. Other new Goodyear ap-
pointments: W, D. Burns, manager of Parts
Manufactuning division; Albert Goulding,
manager of Airframes division; R. B, Wil
lett, 1111n1qu of Special Products division,
and C. H. Zimmerman, manager of the

Wheels, Brakes and Rockets division.,

Harold Raynor has been designated ad-
ministrative director for the Missile and

Control Equipment Departments at North
American Aviation’s Downey, Calif,, plant.
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INDUSTRY OBSERVER

» Pentagon officials deny it, but the rumors PEI'SI}_-.IZ that Lockheed waill
modify a Super Constellation as a special “plush” personal transport for
President-clect Eisenhower to replace President Truman's DC-6 “Inde-
pendence.” USAF has a number of Super Connies on order as early-
warning radar pickets. “Ike” used Constellations as personal transports
during his regime at SHAPE in Europe and also did the flving portion of
his Korean trip in a Lockheed transport.

» No decision has been reached vet, but a proposal is circulating around
USAF headquarters to eliminate all but a small part of the Boeing B-52
production program. Feeling in some USAF quarters is that the differ-
ence between B-47 and B-52 performance is not worth the cost of the
latter program. Strategic Air Command also anticipates getting supersonic
bombers soon enough to make the B-52 strictly a short interim measure.

» USAF expects to increase its contracts with private industry for main-
tenance modernization and overhaul by 50% rlurm 1953. USAF now
farms out about 40% of this work to private firms dtld plans to imcrease
it to 60% next year and possibly higher in the future as the full load
of maintaining a 143-wing force is felt (AviaTion Week Dec. 15, p. 13).

> Navy's Bureau of Aeronautics credits the use of non-inflammable
hydraulic fluid with saving more than $15 million in new prototype
aircraft. Both the McDonnell XF3H and the North American XA2]
experienced hydraulic failure that resulted in hydraulic fluid spraving onto
hot areas with no fire resulting during test flights.

> Allison division of General Motors Corp. reports that its ]33 centrifugal-
flow turbojet has been authorized by USAF to go 1,200 hr. between
major overhauls at bases where minor repair facilities are available. USAF
also has the Allison J35 axial-low turbojet up to 800 hr. anthorized
between overhauls. Allison already has begun overhaul work on J35s
under a USAF maintenance contract (Aviation Week Dec. 15, p. 13).

» There still is enthusiasm for the super-giant 75,000-ton forging press
and the 25,000-ton extrusion press, but actual decision on construction
has been deferred although engineering work has been completed. Some
industry opinion believes that, despite the huge cost, these presses soon
would pay for themselves in operation.

» Prelimimary analvsis of 4,000 airborne checks on omnirange accuracy
made in a nationwide Air Transport Assn. survey showed that the com-
hmed airborne and ground equipment errors were less than 3% degrees in
95% ot the stations checked. TWA, United, Delta, "mwn-::an and

Capital pilots co-operated in the ATA survey.

» Princi advantage of Monsanto's new cntry (OS-40) in the non-
inflammable hydraulit: fluid market (Aviation Week Dec. 22, p. 57) is
expected to be its performance at the extremely low temperatures encoun-
tered during high-altitude flight. The latest version of Monsanto-Douglas
Skvdrol is ﬂmgnfd to I'-unu:tmn down to temperatures of —G65F.

» Goodyear Aircraft Corp. plants at Akron, Ohio, and Litchheld Park,
Ariz., will make major components for the Beech twin-engine T-36A
trainer. The Arizona plant will manufacture the complete canopy
assembly, the cabin sechion of the fuselage and the tail cone. The Akron
plant will build trailing edges for wings and flaps, landing gear doors
and access doors and panels for engine nacelles.

» An expert on Redux metal bonding, Dr. N, A, de Bruyne, manager
and technical director of Aero Research, Ltd., Duxford, England, will

~ visit U. S, major airframe companies, technical societies and colleges on

an 8- to 10-week lecture tour during the first three months this vear. He
will speak on application of Redux and development of aircraft with

rivetless structures. The tour is sponsored by Entlsh Ministry of Supply,
with USAF and Navy approval.
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U. S. domestic and international
scheduled airlines set new marks in
safety and traffic in 1952, according
I to Dr. Lewis C. Sorrell, director of
| research, Air Transport Assn.

Last year the air transport mdustry
flew more than 27 nliﬁiﬂn passen-
gers, up 9.7% compared with 1951,
more than 16.6 billion revenue pas-
senger-miles, a gain of 17.3% over
last year, and accomplished this with
only five fatal accidents compared
with 10 a vear ago. Passenger fatality
rate was only 0.9 per million domes-
tic and international passenger-miles,
compared with 1.3 the previous year.
Domestic fatalities were less than 0.4
per 100 million passenger-miles as
against 1.3 in 1951.

New Safety, Traffic Marks

Cargo and mail also showed new
gains: up 2.1% to 400 million ton-
miles for 1952 for cargo and a 7%
increase to more than 97 million ton-
miles for mail. Total revenue ton-
miles were 1,886,000,000, up 14.3%.
Operating revenues climbed 13.8%
to more than $1.2 hillion (AviaTioN
WEeeg Dec. 29, p. 50).

Passenger traffic in 1952 accounted
for 77% of the ton-miles of service
handled and brought in 79% of the
revenues. Passenger gain increment
was much higher than that for mail
and freight.

Sorrell believes that if business ac-
tivity continues at the present pace,
carriers will experience a further

10%-15% growth in 1953,

Airlines Set Safety Record

® Only .38 fatalities per 100 million passenger-miles
on domestic routes last year, CAB summary says.

® Jow-fare coach service is almost doubled in 1952;

government cut airmail

Three “dynamic” airline develop-
ments were reported in a year-end
Civil Aeronautics Board summary as
the most important aviation trends of
1952:

» All-time safety record of the domestic
lines—0.38 fatalities per 100 million
passenger-miles.

e Almost doubling low-fare coach serv-
ice within one year.

® $16-million subsidy cut in mail rates
through downward adjustment for both
domestic and international lines.

Total airline passenger traffic gained
17% over 1951 to 15% billion revenue
passenger-miles. Load factor dropped
cne point, from 66% to 65% of avail-
able seat-miles fAown. Owverall cargo
volume gained 9% . Nonscheduled air-
line business 15 estimated at 1.5 billion
passenger-miles—about 84% of total
scheduled airline volume.

The sharp increase in scheduled
coach travel, which is mostly longhaul,
resulted in a 7% gain in average pass-
enger trip distance—to 572 mi.

» Coach Progress—CAB statistics show
the scheduled airlines” coach business

increased from 15% of total passenger
volume in 1951 to 25% in 1952,
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subsidies $16 million.

Domestic passenger-miles gained 89%
in the one vear to 2.4 hillion, while
first-class traffic increased only 8%. In-
ternational coach increased 67% to 672
million passenger-miles while frst-class
gained only 7%.
> Safety Record—The CAB year-end
summary, prepared before Christmas,
assumes approximate trathc estimates
for the full year and assumes no fatal
airline crashes the last week of the year.
The all-time domestic safety record of
(.38 fatalities per 100 million miles for
scheduled airlines compares with 1.3
in 1951 and 1.1 in 1950, the previous
record year. The international safety
record is not so good: 3.1 fatalities per
100 million passenger-miles in 1952—
highest since 1946. The poor show-
ing results from three major crashes last
winter and spring—a Northwest-oper-
ated DC-4 on the Pacific airlift, a Pan
American DC-4 off Puerto Rico, and a
Pan American Stratocruiser in Brazil.
The nonscheduled airlines had only
one fatal crash during 1952 and there-
tore had a record year for safety, 2.0
fatalities per 100 million passenger-
miles—considerably better than the 7.2
the previous vear and also better than

the international record of the sched-
uled airlines for the year.

Non-aithne flying safety approxi-

mated that of 1951, when 3,824 acc-
dents were recorded. This is a marked
improvement over 1947’s poor record
of 9,253 accidents.
» Mail Subsidy Rate Down—Unit cost
to the government for mail pay was re-
duced about 1496 from the 1951 aver-
age to $1.12 per ton-mile, CAB esti-
mates. CAB adjusted many airlines’
rates downward during 1952. The re-
ductions saved an aggregate of about
§16 million over what the pay would
liave been had 1951 subsidy rates pre-
vailed.

Of the $128 million slated for mail
pay to airlines in fiscal 1953, $70 ml-
lion, or more than half is subsidy, ac-
cording to the Board's administrative
separation of subsidv from compensa-
tory mail pay,

Plane Production

Tops 1,000 Monthly

The rapidly expanded aviation in-
dustry last year sct new production
records that culminated in military
planes coming off the lines at the rate of
1,000-1,100 monthly at the end of
1952, Adm. DeWitt C. Ramsey, presi-
dent of the Aircraft Industrnies Assn.,
reports.

Although the large share of plane
output (estimated at about 95%) went
to defense, commercial transports at
vear's end were coming off the lines at
the second highest rate in history, with
approximately 400 units being delivered
during 1952. Of these, some 240 were
twin-engine executive craft and 160
were 36-passenger or larger types.

Smaller aircraft, of the utility type,
showed production increases of approxi-
mately 339 last year over 1951 to an
estimated 3,200 units.
> Total Employment—A good measure
of the industry’s growth can be found
in employment gains—last vear person-
nel directly connected with aviation pro-
duction had increased to approximatelv
750,000, a three-fold gain since June
1950. Including personnel of major sup-
pliers and subcontractors there were
more than a million persons working on
aircraft production in 1952,

Sales figures for last yvear showed large
gains, more than 509 over 1951 totals.
It is estimated that the 15 largest avia-
tion firms’ 1952 total sales volume will
exceed $4.3 billion as compared with
the previous vear's $2.6 billion. Profits
for the past year are expected to reach
$95 million, but the profits to sales ratio
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of 2.2% will be considerably down from
1951’s 6.2% average for all manufactur-
ing industries.

The helicopter industry, which re-

portedly set new production marks al-
most every month last year, had a dollar
backlog production of well over $500
million.
» 1953 Prospects—The new vear will see
continued acceleration by the industry,
with production, measured by airframe
weight, increasing into the third quarter
of 1953, although military output will
level off at about December 1952’
1,000-1,100 planes monthly, Ramsey re-
ported. Trainers, liaison planes and
other small types will be cut down and
heavier combat aircraft stepped up.

Thus the forecast for 1953 will give
the 15 largest aviation fArms an esti-
mated $5.5 billion in sales, up $1.2 bil-
lion from last vear. Transport output
is expected to be approximately the
same as last year, but utility plane pro-
duction is expected to increase again to
reach the highest level since 1948.

Although it is anticipated that the
1954 fiscal year budget will show some
cuts for aircraft and related procure-
ment, it is not expected that these re-
ductions will have an appreciable effect
on the industry next vear since they will
not be translated into completed aircraft
until 1955 or 1956.

New SAS Service
(McGraw-Hill Warld News)

Johannesburg—Scandanavian  Airline
System is starting direct, 36-hr. service
between Stockholm and Johannesburg
Jan. 8. [Its African terminal will be
the new Jan Smuts Airport, opening
next year. SAS planes will make stUﬁs
at Copenhagen, Hamburg, Zurich,
Rome, Athens, Khartoum and Nairobi.

NEW HANDLEY PAGE CRESCENT-WING JET BOMBER

Handley Page H.P. 80 crescent-wing bomber
designed for the RAF displays its unusual
configuration prior to fust flight Dec, 27.
The H.P. 80 is powered by four Sapphire

jet engines buried in the wings with intakes
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Explosive Seats

® Siratojet now being fitted
with escape devices.

® AF denies charge first
B-47s were death traps.

Boeing B-47 Stratojet bombers now
coming off the production line at
Wichita are fitted with explosive ejector
seats for the crew, and a “retrofit’” is
being made on an undisclosed number
of earlier bombers not so equpped,
AviaTion WEeEek learned last week.

Meanwhile, an Air Force spokesman
denied New York Herald Tribune re-
ports calling the earlier B-47s without
cjector seats “death traps,” and stated
that escape through the hatch at the
bottom of the three-man cockpit has
been demonstrated practical as long as
the airplane is under control. “Under
control,” he said, means if the airplane
can be slowed down for the bailout. He
would not comment on a press state-
ment that the hatch was “smicadal™ un-
less the wheels were retracted and the
bomb-bay doors closed.

It Means Less Fuel-Earlier B-47s
were ordered by the Air Force without
the ejection seats because of the weight
problem, although provision for them
was in the original Boeing plans, Avia-
rioN WEeEk learmed. It is understood
that the explosive seat arrangement adds
approximately 200 1b. to the weight of
the plane for each seat. With a crew
of three this means 600 1b. additional.
or less fuel capacity for the six fuel-
hungry jet engines of the bomber—
when USAF is trying desperately to
stretch the B-47 range as far as possible.

Additional fuel storage on later B-47s
and improved fuel consumption and
power of later engines, plus the develop-
ment of aerial refueling to a more exact
operation, has made it now more feasi-
ble to add the extra weight of the ejec-
tion seats while still achieving the range
necessary for the bomber.

The Air Force spokesman said that
the earlier B-47s5 without ejection seats
can be operated under safety precautions
as training planes, that Strategic Air
Command expects to continue to nse
them, at least until sufhcient new ejec-
tion secat models become available.
~ He said that a search of available rec-
ords of B-47 crashes did not indicate
any case in which the explosive ejection
seats would have saved the crew.

AF Chief Says Reds
Ahead in Air Buildup

Gen. Hoyt S. Vandenberg, Air Force
Chief of Staff, savs Communist Russia
is capable of launching a military air
armada at least five times as large as the
United States.

America has produced only half of the
143-wing Air Force started two-and-a-
half vears ago, Vandenberg says, and
more than 509 of the aircraft still used
by the U.S. Air Force is obsolete,

Vandenberg warns that the Sowviet
Union is far ahead in the race for air
power, despite an estimated 15,000 mili-
tary planes delivered by U. S. aviation
industries to the armed forces.

He says Russia got the jump on the
UU. S. by building up Communist air
power immediately after World War 11
while America “depended for security
upon its short-lived atomic monopoly.”

“During these vears, while America
took a holiday, the Soviets centinued

 — — - v = —1

in the leading edges. Among the noticeable
features are an unusual T-tail and multiple-
wheel landing gear. Crew compartment is of
escape capsule design, The RAF has ordered
the H.P. 80 “in guantity” for Bomber Com-

mand. The maker states that “no other
bomber flics as fast, as far and as high with
as great a bomb load.” No details as to

dimensions or performance have been re-

leased.
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military spending at a rate which was
559 that of their wartime peak.” the
Air Force chief says. “They raced for-
ward i developing advanced militan
aircraft, expanding plane production
facilities and tumning out the thousands
of modern jets which now equip the Red
air force,

“We continued to maintain an in-
suthcient force at a cut-rate price.
Equally dangerous, we were unable to
press torward at a rapid-enough pace
with research and development on new
products.

“Even today, the Russians are equal-
g our output or perhaps bettering it.”

Vindenberg says the U, §S. is enter-
mg a new period of international crisis
now that Russia holds the atom bomb,
a threat that must be countered by meet-
ing in full the American air power goals.

“We must meet our air power goals
. . . to counter the threat against our
national security and peace of the
world,” the AI" Chief of Staff savs.

“® Three

Nonsked Probe

more dismissals

asked by CAB examiners.

® Carriers refuse to give
individual exhibits,

Civil Acronautics Board's investiga-
tion of how to regulate nonscheduled
airlines moves back from Miami to
Washington next week, with hearings
planned for 21 nonskeds. Also on the
agenda is conclusion of some scheduled
airline testimony started last fall before
the hearings moved from Washington
to Miam.

Surprise development at the close of
NViami hearings for holiday recess was
the CAB examiners’ recommendation
that three more nonskeds’ apphications
for certiicates or cxemptions be dis-

1

FIRST LOCKHEED-.BUILT B-47 FLIES

The first Boeing-designed B-47  six-jet
bomber built by Lockheed Aircraft Corp..
Marietta, Ga., is seen (top photo) shorth
after takeoff from adjacent Dobbins AFRB,
Dec. 16, approximately two months ahead of
schedule. Lower photo shows Lockheed's
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B-47 production line which now is almost
completely tooled up for output of the
600-mph. medinm bombers for USAF, Em-
ployment at  Marietta is  approximately
10,500, Lockheed received the initial B-47
contract in April 1951,

missed for failure to furnish individual
written exhibits despite repeated ex-
aminer directives to do so.

Recommended for dismuissal were
apphlications by Argonaut, Continental
Charters, and Miami Airlines. Similar
action on a Peninsular application 1s ex-
pected as soon as the heanings reconvene
next week. A fifth nonsked. Aero Fi-
nance Corp., also was recommended for
dismissal at the start of the Miami hear-
ings for failure of a witness to answer
questions about stock ownership. All
five—Aero, Argonaut, Continental,
Miami, and Peninsular—are believed by
some observers to be linked through
contract arrangements or common
hinancing.

CAB members have not vet acted
upon the examiners’ recommendation
for dismissal of the applications.

Testimony in the nonsked hearings
that started last September now has
reached 9.800 words and the case has
only begun.  After Washington, 1t
moves to Los Angeles, then Seattle.

P Miami Hearing Results—Highlights ot
nonsked testimony at the examiner hear-
mgs in Miami:

e Aero Finance Corp. was told to sub-
mit by Jan. 8 final briefs to the CAB on
the recommendation for dismissal of its
application.

o All-American Airways testimony dur-
ing cross-examination by CAB counsel
brought out certain connections between
the Miami nonsked’s management and
R. Paul Weesner while he was vice presi-
dent of Resort Airhines. Former AAA
president Robert Smitv, who was killed
during a ferry flight delivering Wees-
ner's own C-46, and William Bovd, new
AAA head, were long-time Weesner as-
sociates. Cross-examination attempted to
discover whether Bovd and his wife are
actual or only professed holders of con-
trolling mterest m All-American. Wees-
ner has resigned from the Resort Air-
lines management.

e American Air Export and Import Co.
Testimony  brought out no unusual
events or 'l'L'{."I:'.iIl'Il'I'Ii..'Il{lﬂt]r['!'l'.IE. 4"'4.33:in1+ d
maintenance and parts sales company,
also carries out commercial and military
transport charters. The company has an
individual exemption granted by CAB
[or such irregular air service,

e American Air Transport president,

H. Patterson, proposed that CAB
allow limited route-tvpe operation by
gualified nonskeds. He said 15 trips a
month between CAB-designated pairs of
citics would be a fair vardstick. CAB
revoked AAT's Letter of Registration
this winter for flving more than was
permitted by restrictions on nonskeds.
® Conner Airlines, holding an individual
exemption from CAB, indicated it
would remain a charter operator.

e Argonaunt, Continental, and Miami
presented joint exhibits. They were
recommended for dismissal by the ex-
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aminer for not filing the individual ex-
hibits as requested. Peninsular s
similarly cited, and also may be recom-
mended for dismissal. The joint exhibits
were prepared by Harold Wein, former
Washington consultant and also an as-
sistant to the president of Slick Airways.

Official observers were stumped as to
why the carriers refused to submit the
requested individual exhibits. Counsel
for the carriers, Ben Ivan Melincoff,
said there were good reasons. But he
did not specify them to the satisfaction
of the examiners.

Aero Finance Corp. was linked to this
group when Aero testified that it might
submit an “agreement” with Peninsular
and others at a later date.

Locked Controls
Blamed in Crash

Locked elevator and rudder controls
caused the crash of a Douglas C-124
transport at Larson AFB, Wash., Dec.
20, an Air Force investigating board
found lust week.

The board, headed by Maj. Gen. Vic-
tor E. Bertrandias, deputy inspector
general, said investigation showed that
celevator and rudder control surfaces
were in locked position prior to the
mmpact,

USAF headquarters took two actions
a5 a result of the finding:
¢ All commands operating C-124-type
aircraft  received orders emphasizing
necessity for strict compliance with the
existing requirement that control sur-
faces be moved and checked visually be-
fore takeoff. '
® Air Research and Development Com-
mand received a directive for develop-
ment of a method to prevent the
throttle from being unlocked while con-
trol surfaces are locked.

The board pointed out that one me-
chanical control handle locks four sepa-
rate controls of the C-124—throttles,
elevators, ailerons and rudders—when the
planc is parked on the ground. Maoving
this handle through its complete travel
locks or unlocks all these.

» Throttle Unlocked—Investigation of
the crash indicated that the control han-
dle was moved partly but not completely
through its full travel before takeoff.
Result was that the throttle was un-
locked, permitting full takeoff power to
be applied while the elevator and rudder
locks continued effective.

Three other generals participated in
the mvestigating board, assisted by two
Douglas Aircraft engineers and a Doug-
las test pilot.

USAF headquarters said that almost
200 of the C-124 transports are in oper-
ation and have flown more than 25 mil-
lion miles. Thev have piled up a record
of more than 30,000 takeoffs. In onlv
one of these takeoffs, that at Larson
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AFB, has the locked control caused an
accident.

USAF also reported that the work of
the Ofhce of Flight Safetv Rescarch and
cfforts of all USAF commands to con-
centrate on flving safety in the last two
vears has resulted i continued reduc-
tions in accident rates, and the year
1952 15 expected to be the lowest vet.

Piper Output Upped
To Meet Orders

To meet an unprecedented number
of orders for civihan 'T'ri-Pacers and
Super Cubs, Piper Aircraft Corp., Lock
Haven, Pa., has stepped up its produc-
tion rate to eight planes a day and be-
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Flight test program has been started on the
novel Ttalian Nardi FIN.333 all-metal am-
phibian shown in photo and sketch above.
The three-place plane is designed for private
use and military liaison duties. Two maodels
have been designed: one with a 145-hp.
Continental engine and the other with a
225-hp. Continental engine and hydraulically
folding wings, as in sketch, Note that the

T A el

ginning Mar. 1 will go to 10 daily.
The new schedules are designed to
case the plight of Piper dealers who now
have to quote deliveries as of May 1953,
Majority of the orders are for the four-
place Tri-Pacer, which is popular among
business users, who have been taking
05% of those planes sold, sales manager
|. Willard Piper reports. A recent com-
pany survey  indicates that average
annual use 15 325.24 hr. or 40,000 mu.
The large backlog does not include
orders for military Piper planes:
e PA-18T, a 105-hp. Super Cub tramer
for flight indoctrination of USAF air
cadets, Nearly 300 have been ordered.
e [-21B liaison plane for U. 5. Army.
¢ Super Cub observation reconnaissance
model for NATO nations,
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NEW ITALIAN AMPHIBIAN TESTED

wingtip floats are retractable. An  auto-
matically adjustable pitch pusher prop is
fitted. Span is 32 ft. 9 in., length 23 ft.
11 in,, height 8§ ft. 9 in,, wing area 1453
5. ft. Gross weight with 145-hp. engine is
2,000 1b., empty weight 1,320 1b. Top
speed is given as 156 mph. and maximum
still air range with 450-Ib. payload is 1,000
mi. The company is located in Milan.
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SHOULDER HARNESSES are standard equipment. Also, backs of front seats are padded.
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[-lEJ:E’IE'.ST COMPONENTS, 629 of total weight, are placed as far as possible from cabin.

Twin-Bonanza Built for Safety

Beech executive plane has heavy keel, collapsible nose
and crash cushion designed for passenger survival.

Aircraft’s Model 50 Twin-Bonanza gets
cut in quantity for civilian use within

Wichita—Manufacturers of small air- the next few years.
planes are going to be up against a hard- Unbiased safety engineers who have
to-beat argument-safety—when Beech studied the Twin-Bonanza design told

By Alexander McSurely

AviatioN WEeEk the small transport is
the first U. S. airplane of its size delib-
crately engineered from the drawing
board to incorperate newest approved
postwar safety practices for crash sur-
vival. They forecast an excellent safety
record for the Twin-Bonanza in pre-
venting deaths and serious injuries in
crashes.

This record is expected to show up
positively as the new Model 50 gets out
to civilim consumers beginning this
spring. Of the first 11 pre-production
T'win-Bonanzas, two have been deliv-
cred to Carco Airline; one to Lycoming
division, Avco; four to the U. 5. Army;
one to Brazil; and two are being re-
tained at the Beech plant.

Beech also is getting set for its first
production deliveries of the L-23A mili-
tary Twin-Bonanza, which the Army is
buying for use as “aerial staff cars.” The
military version is expected to give fur-
ther proof of sound safety engineering
in  the Twin-Bonanza during actual
flicht experience.

P Safety Factors—Ralph Harman, as-
sistant Beech chief engineer and proj-
ect engineer on the airplane, sees three
principal safety factors in the Twin-
Bonanza design—plus a considerable
number of details designed for safety.

The main factors:
¢ Designing the airplane to an 8G flight
load safety factor, considerably higﬁcr
than the 5.7G ultimate factor required
by Civil Air Regulations for non-carrier
airplanes., On important structures, the
Twin-Bonanza is beefed up to take a
20% marginal load beyond 8Gs, Har-
man says.
¢ A forward compartment ahead of the
cabin absorbs energy in a crash, and a
heavy keel structure under the cabin
safeguards passengers and crew in event
of an emergency landing.
® Passengers sit on top of the main
weight factors in the airplane because
of a low-wing arrangement with the
engines that puts more than 62% of
the total weight of the Twin-Bonanza
below and forward of the occupants,

The collapsible nose section follows
recommendations by crash injury re-

search at Cornell University for a for-
ward structure that will act as a shock
absorber at initial impact. The Beech
design provides a tightly sealed com-
partment for baggage or equipment,
with a husky baggage door and heavy
lock. Air locked mto the compartment
1s expected to have a powerful cushion-
ing effect in an emergency.

» Tires Cushion Impact—In addition to
the keel structure, protection for a
wheel-up landing is provided by a land-
ing gear retraction arrangement, Wheels
are hauled up into the two nacelles ver-
tically, with about three inches of the
wheel exposed at the bottom of the
nacelle. The inflated tire acts as a
cushion in a wheels-up landing. A
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bumper at the tail also gives protection,
> Keel Proved in Crashes—In two inci-
dents with pre-production Model 50s,
the keel-and-wheel protection has
worked well. In one incident, a nose-
wheel actuator let go and the airplane
nosed over just after landing. The keel
structure protected the passengers and
the airplane against serious damage.

In the second incident, the Twin-
Bonanza slid on its belly down a run-
way after the wheels were retracted in-
advertently just as one engine was cut
during a pilot check out on aborted
takeoff procedure. After the arcraft
was jacked up and its wheels extended,
the fuselage was found unharmed.

Harman says the tire bumper gives

between two and three inches positive
clearance along the airplane’s under-
side. The arrangement was the result
of a series of tests on how far the re-
tracted wheels could extend below the
nacelle without seriously increasing the
drag on the airplane. Bumper blocks
within the nacelle wheel wells prevent
the gear from traveling higher for
more complete enclosure.
» Fire Prevention—Fuel is away from
the passengers in four wing tanks, two
main tanks inboard and two 20-gallon
tanks outboard. These are behind the
protective main wingspar structure and
encased in protective wall structure.

The most protection against engine
fire, in Harman's opinion, is the jet
augmentor tubes for the Model 50’s en-
gines—two Lycoming GO-435-C2 en-
gines of 260 hp. each. The tubes ex-
haust below the nacelles, and Harman
says they are expected to blow an en-
gine fire out if full pumping effect is
used.

In the case of an engine fire, recom-
mended procedure for the Model 50 is
to open throttle to get the maximum
pumping effect.

P Shoulder Hamess—The Beech-de-
signed shoulder harmess is provided as
standard equipment in the Model 50,
The hamess was developed after a series
of tests with a rubber man-sized hegure
that was accelerated and brought to an
abrupt stop in a Beech Maodel 35 Bon-
anza fuselage with a device similar to an
awrcraft carrier arresting gear. The ex-
periments continued under an increasing
series of G loads until the test airplane
was destroyed. Nylon webbing used in
the harness is stressed for 2,000-1b. puli
strength, or 4,000-1b. load in each two-
strap seat belt.

» Other Features—Here are some of the
other details designed for safety in the
Twin-Bonanza:

e The cabin i1s ventilated through an
opening in the nose, away from engine
fumes.

e None of the crew or passengers is
seated in line with the whirling pro-
peller blades.

e Nosewheel stint is inclined forward
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s0 that the nosewheel tire is the farthest
forward part of the airplane, lengthen-
ing the wheelbase to 10 ft. 94 in.
Nosegear piston is the same size as on
the main gear, giving added strength.
e Control wheel 1s the approved curved-
chest protector design advocated by
crash injury research. The wheel is
made of a ductile cast alloy that bends,
rather than shatters, under heavy im-
pact or pressure. It has been tested
with heavy sandbag drop tests.

e Instrument panel has been moved
forward 2 in. at the bottom and 3% in.
at the top from the original design for
more headroom. The panel is made of
ductile metal.

e Front seats are padded in back to
provide protection for backseat pas-
sengers, and the front seats also tilt for-
ward.

CAB Attacked

® S&W chief says Board
retards airfreight.

® Huge increase in cargo
predicted by 1955.

Raymond A. Norden, president of
Seaboard & Western Airlines, attacked
Civil Aeronautics Board last month as
the “greatest and most consistent bar-
rier to the development of trans-Atlan-
tic airfreight.”

Norden told the New York Society
of Security Analysts that commercial
airfreight flown over the North Atlantic
will increase 340% over last vear’s traf-
fic by 1955 despite CAB’s “philosophy
of protecting the grandfather passenger
airlines against competition.”

A total of 160 million ton-miles of
cargo will be flown within the next three
years through use of larger and faster air
transports, he said, and airfreight will
increase 1809 over the 1955 peak to
450-million ton-miles by 1960.

The S&W president said his predic-
tions are based on an industrv-wide sur-
vey of new aircraft scheduled for trans-
Atlantic freight Aights.

Norden said two U.S. certificated
freight lines, Pan American World Air-
ways and Trans World Airlines, flew a
total of nine all-freight trans-Atlantic
flights last year while foreign carriers
made 339 crossings, 639 of the total
airfreight trafhe.

Seaboard & Western, a non-subsi-
dized airline, flew 174 all-freight flights
in 1951, Norden said.
> CAB “Patemalistic”—""The Board is
dominated by a philosophy of protect-
ing the grandfather passenger airlines

against competition, rationalized under

a theory that traffic from all sources—
whether passenger or freight—is con-

stant,” he said. “It is a self-evident truth
that passenger and freight trafhc are
constantly expanding quotients as evi-
denced in the growth of the sum total
of domestic and foreign transportation.”

Norden charged CAB with adcéptiﬂg
a “paternalistic attitude” toward air-
lines given more than $500 million in
subsidy payments since the end of
World War II.

He also accused the Board of taking
longer to hand down a decision on ap-
plications for freight certificate where
no subsidy is necessary than in cases
mvolving  subsidized passenger-mail-
express routes.

S&W applied nearly five vears ago
for a certificate to operate an all-freight
service between the United States,
West Europe and the Middle East,
Norden said, but CAB still has not
reached a final decision on the appli-
cation.

He said they reached decisions in

from 19 to 22 months on applications
which were made by subsidized passen-
ger airlines.
» Super Connies Scheduled for Freight
—Of the increase in trans-Atlantic cargo
traffic, Norden said the boost will begin
this vear with a total of 46 million ton-
miles—upping 1951's airfreight by an
estimated 25%.

Norden said Seaboard’s air tonnage
will be increased in 1954 by the de-
livery of all-freight Super Constella-
tions, which he predicted will add at
least $16 million to S&W’s operating
rEVENUES.

“The mmpetus given trans-Atlantic air
trade by use of Super Constellation
equipment will see airfreight increase,
in our opinion, to 160 million ton-miles
in 1955,” he said.

He said airfreight traffic also will be
increased bv improved technical refine-
ments and operating techniques that
will reduce the costs of trans-Atlantic
operations.

Surplus Plane Bids

(McGraw-Hill World News)

Melbourne—The Australian govern-
ment is asking for bids on a quantity of
absolete aircraft, engines and other ma-
teriel.

Already large quantities of such
equipment have been disposed of,
most of it going to U. S. firms and
individuals.

Bids are invited on 26 PBY Catalina
flving boats and 62 P&WA R1530 en-
gines.

In the very near future, the govern-
ment will put up for sale 73 Airspeed
Oxford twin-engine planes, 106 spare
Oxford engines and 35 North American
Mustang fighter airframes. A quantity
of Perspex transparent material and
other miscellaneous products will be dis-
posed of.
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Total Paid In Cash!

Why Investors Turn to Air Shares

They are attracted by regularity of payments, a result

of increased stability, exclusive AW survey shows.

Cash dividends paid to stockholders
by aircraft builders in 1952 were the
highest ever.

Increases in annual dividend disburse-
ment rates were very pronounced. And
where a boost in dividend payments
was not effected, the rate established
during 1951 was maintained with but
one exception. These conditions are
revealed mm an exclusive survey con-
ducted by Aviarion WEEEK, summar-
ized in the accompanying table.

If nothing else, the payments to

stockholders last year further strength-
ened the basis of regular dividend in-
come that is becoming a major attribute
of the aircraft industry.
» As Predicted—This characteristic of
greater stability—regularity of dividend
ncome—was projected here more than
16 months ago (Aviation WEeEK Sept.
10, 1951, p. 60). There is no doubt
that the investment standing of the air-
craft group is being constantly im-
proved by the development of longer
strings of dividend disbursements
among its members.

Past conditions in the aircraft indus-

try had hardly encouraged any expecta-
tions of stability in operations and earn-
ings which could form the basis of
regularity in dividend payments.

During World War II the aircraft
industry submitted to a tremendous ex-
pansion of plant facilities, both govern-
ment-owned and self-inanced.  This
placed a heavy burden on working capi-
tal requirements. Immediately following
the war, many units in the industry pur-
chased government-owned facilities. But
this was accompanied by cutbacks and
reconversions, making for extensive up-
heavals in the corporate affairs of most
aircraft companies.

After this process was completed, a
change in national policy took place
calling for a reversal of the downward
rate of aircraft procurement. This pro-
gram was soon sharply accelerated by
the Korean war.

» Speculative Background—The aircraft
equities found their greatest investor
support from those seeking capital ap-
preciation, giving these stocks a highly
speculative  tinge. Long-range views
were required, which meant evaluating

a company’s ability to keep ahead of
current technological aeronautical ad-
vances, obtain orders, and convert such
business into a proft.

While very much of the same ap-

proach underlies investment thinking
toward the aircraft industry today, con-
stantly mounting airplane procurement
programs have transformed the immedi-
ate outlook for the group.
» Easy Financing—To finance its huge
backlogs, the aircraft industry has found
sufficient accommodations available in
the form of self-liquidating bank cred-
its. Banks have been eager to advance
funds to finance the defense effort and
can avail themselves of Federal Reserve
Bank V-loans with the Air Force or
Navy serving as guarantors. With its
plant and inventory needs thus well
financed, most aircraft manufacturers
have been in a position to make liberal
dividend disbursements in relation to
available earmings.

Uncertainties, such as price redeter-
mination, renegotiation and the con-
tracting nature of the industry, have
not proved as troublesome as expected.
‘h‘lr'itE subcontracting, it has been diffi-
cult to complete deliveries on specihe
contracts to conform with fscal years.
» Shorter Periods—This condition led
many aircraft companies to follow ir-
regular dividend policies. The inclina-
tion was to make the bulk of disburse-
ments to stockholders at the year-end
when results for the past period were
more fully known. Semi-annual pay-
ments were a compromise still followed
in a number of instances. An increas-
ing number of builders, however, have
now adopted quarterly dividend  policies.

The accompanying table reveals the
dividend records for all leading aircraft
builders together with a number of air-
craft accessory companies.

The only company failing to pay any

dividends last vear was the Glenn L.
Martin Co.
» Stock Disbursements—In addition to
increasing cash pavments, a number of
companies made various disbursements
in stock. TFor example, Lockheed,
Northrop and Republic each declared a
10% stock dividend. In addition to
conserving cash, these stock dividends
also serve as a device to increase subse-
quent income payments if the same
dividend rates are maintained.

In any event, current earnings are
materially in excess of dividend pay-
ments, This supports the belief that
liberal aircraft income vields which have
prevailed for years may continue.

[t has been inevitable that improved
dividend vields would attract the atten-
tion of staid, conservative investors.
Small wonder, then, that the country's
largest investment trust recentlv in-
vested more than $2,285,000 in three
leading aircraft enterprises.

—Selig Altschul

AYIATION WEEK, Jonuary 5, 1953

GET HIGH ALLOY PERFORMANCE
WITH LOW ALLOY STEEL FOR

GAS TURBINE PARTS

*17-22-A(S) gz'ﬂes MaxImun? creep resistaice up to 1000°F!
Saves critical ﬂllays /

"017% /1000 Hrs.
(approx)

015 % 71000 Hrs.

(approx.)
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5 60000 psi 027 % /1000 Hrs.
| 50000 psi 023 % /1000 Hrs. |
S
o 002 | i
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Time, Hours

Time-elongation creep curves at 90°F, show high creep resistance of "17-22-A" (§)

O get high alloy performance at low cost in gas
turbine parts that operate at temperatures not ex-
ceeding 1000°F., use low alloy Timken® “17-22-A"(S).
You save strategic alloys because "17-22-A"" (5) con-
tains less than 3% alloys.

Yet you get a steel that's been used successfully for 10

years in refinery and steam power applications where
resistance to creep at high temperatures is essential. The

graph above shows how "17-22-A" (5) retains its creep
resistance under prolonged high temperature and stress.

In additon, "17-22-A"(S) resists heat checking and

thermal cracking. It's easy to machine and weld. It’s
readily workable up to 2300°F. Maximum high tem-
perature properties can be developed by simple air

cooling heat treatment, holding possible distortion
to a minimum.,

For complete information about *17-22-A"(S) and
its companion analysis, “17-22-A", write for Technical
Bulletin, Number 36. And for help with your high

temperature problem, call upon our Technical Staff.
The Timken Roller Bearing Company, Steel and Tube

Division, Canton 6, Ohio. Cable address: “TIMROSCO'!

SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING
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PRODUCTION ENGINEERING

INTEGRAL STIFFENING

WAFFLE & STRIP

Advantages of integral construction are presented by

Lockheed representative; fabrication advances told.

By Irving Stone

The magnitude of Air Force's heavy
press program is unprecedented in any
industry. Coupled with the fact that
the heavy forging and extrusion arts
are stll in their infancy, this produces
a myriad of difficult problems. But the
problems ar¢ being met—and solved.

20

e Know-how is gradually being accu-
mulated in the phase just before actual
operation of the giant presses, which
are scheduled to L‘~.pm|{| the aviation in-
dustry’s potential.
e ‘There is growing understanding and
appreciation of refinement troubles.
Some of industry’s progress was out-
lined by airframe builders, raw material

lowers weight and simplifies construction of components. Lockheed sump tank, left, and
Alcoa-produced wing panels, right, illustrate possibilities of this fabrication method.

patterns have been suggested for integral stiffening of aircraft skin structures. Forging at left was pro-
posed by Lockheed., Experimental panel, right, was forged by Wyman-Gordon on 18,000-ton press.

Experts Analyze Heavy Press Problems

suppliers, forging and extrusion pro-
ducers, and machine builders at the
recent heavy press session for light
metals, sponsored by the American 51::—
cicty of Mechanical Engineers at its
annual meeting in New York. Co-
sponsors of the session included the
Institute of the Acronautical Sciences,
the Society of Automotive Iingineers
and the American Institute of Mining
and Metallurgical Engineers.

» Airframe Factors—l.ockheed Aircraft
Corp.’s production engineering man-
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INTEGRALLY FORGED wing inboard rib of 758 aluminum alloy, shown in this Lockheed drawing, was designed to

ager, George W. Papen, offered examples
of advantages and economies in integral
structures, in which extrusions and forg-
imgs can play a large part,

Papen points out that there are two
ways to boost the load-carrying efh-
ciency of a structural element (with
etheiency being considered as the weight
of maternial required to support a givcu
load):

* Use a higher strength-weight-ratio ma-
tenal.

¢ Obtain more efficient distribution of
the material used.

Progress in metallurgy is affording
continual improvements in the physical
properties of materials, but additional
benehts can be derived through me-
chamical processes. Thus, the use of
larger extrusion press cvlinders and
pressures will afford gru’ft_r reduction

ratios, which have a direct effect on
the final physical properties of an ex-
trusion alloy.

The increased pressures available with
the new giant machines will result in
more efhcient distribution of material
through greater detaill refinement in
both forgings and extrusions, thinner
sections, closer tolerances and less dratt,
Papen says.

These advantages are also available to
reduce weight and cost of smaller forg-
ings and extrusions—an important con-
sideration too often overlooked in the
face of the “more glamorous large ex-
trusions and forgings,” Papen says.

» Integral Makeup—In addition to of-
fering greater structural load capacity,
large forged and extruded elements also
hgure in the method of construction
of aircraft. It appears more advan-
tageous, Papen says, to use a single-
piece, 30-ft, wing beam produced by
extruding or f{}rgmg than by utilizing
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two 15-ft. spliced scctions. And it is
better to mcrease the cross-section of
a beam cap or bulkhead flange by up-
ping the dimensions rather than achiey-
ing the additional area through builtup
structure, It is more economical, too,
to double the size of skin shect and
plate than to obtain this increased sur-
face area bv splicing two or more
pleces.

As an example of savings possible
with integral makeup, Papen cites the
wing inner lower surface of the Super
Constellation. The tabulation on page
23 draws a comparison between the
conventional  bits-and-pieces makeup

replace a complex and expensive assembled structure of machined components.

LONGERON-FUSELAGE F-94
=25 ALUM ALLOY

S|M PLIC'TY of integral design, with its absence of multiplicity of atta-;hmgnﬁ
and detail parts, is shown in this 755 extruded fuselage longeron.

and the mtegrally stiffened structure.

Integral makeup, compared with
standard assembled stiffened-skin con-
struction, offers distinct structural ad-
vantages.

With attached stiffeners, there are
dehinite practical limits to the closeness
of their spacing. As a result, only
about 80% of the skin area can really
be effective in skin gages in customary
use.

With the ntegral type, 100% skin
working area can be obtained, Papen
reports.

Also, there is unavoidable overlap in
stiffener attachment areas and a reduc-
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among 24 nations of the free world.

FORGINGS require raised relief pad.

tion in net areas due to stiffener and
other attachment holes which go along
with assembled construction. This is
climinated wherever integral structure
can be applied.

» Smoothness, Sealing — Acrodynamic
smoothness is proportional to the stiff-
ness of the skin between stiffening ele-
ments, the type of substructure, num-
ber and types of attachments through
the skin and the number of surface
joints.  Integrally stiffened structure
combines the skin with the substrue-
ture, makes possible closer stiffener
spacing, reduces the number of attach-
ments and surface joints, All this cuts

surface irregularitics and promotes an
aerodvnamically smooth surface.

Sealing considerations are also sim-
plified in integral structures. There is
a reduction in the number of joints,
attachments, faying surfaces, in the
amount of sealing materials needed, and
the manhours required to apply the
scalant.

l -H{]W Integral Stiffening Saves

Lockheed 1049 Constellation Inner Wing Lower Surface

KIRKSITE bending die cuts cost.

» Wide Application—The same think:
ing can be applied to beams, spars,
bulkheads, ribs, flooring and other com-
ponents. The structural advantage of
integral makeup, Papen says, is in the
more efficient distribution of material,
fewer splices, less material to be re-
moved for attachment holes—all con-
tributing to less weight.

A section-property comparison of a
forged integral wing beam with a
standard, builtup member of extruded
capstrips and a shear-resistant web of
plate stock is favorable to the former.
Attachment holes of the web assembly
to the capstrip and to the upright
stiffeners can reduce the structural efh-
ciency of the web, Papen reports.

He points out that, in any ::urnparp
son of integral wing beam construction
with the conventional extruded cap-
strip tvpe, it must be remembered that
these extruded, machined, tapered cap-
strips (of the conventional builtup
structure) are in themselves himited

Conventional Integrally Perceniage

Nesign SN Design Savings Savings

Total number of detail parts. . ) 1.580d 334 1,472 81.5%5
Total attachments (rivets, serews, 'hulLH

nuts, ete.). . 41 . 000 7.204 $L,.776 82 4%,
Weight of uanln.nt ”.D'I!'-Er p-n-ttmn ul' "-um:

Y N i i A i o A &l a0 ) 62. 5%,
Total weight of structure ineluding all

parts & sealant, b, .. ..oviiiiiiiians 1736.9 1442 4 204.5 17.0%;
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Street, Burbank, California,
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Burbank = California

REPRESENTED IN CANADA BY:

RAILWAY & POWER EMGINEERING CORPORATION
LIMITED - 3745 51, Jomes Street - Meatreal 30, P. Q.

23



accelerometers

& A d -] .I
bR e .
[.I ‘-.

KELLER DIE-SINKER is one of several installed at Wyman-Gaordon last vear.
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HERE'S DRAMATIC PROOF of the domage an arcing foult can cauvse

A.h‘:: ULAR accelerometers

are made by Statham Lab-
oratories for measurement in

of an aircraft elecirical system, then touched the generator power cable
against a fest airframe. Mote the white-hot glare at point-of-contact!
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ranges as low as = 1.5 radians
per second, per second.

The design permits close
balance against linear
acceleration effects with a
high degree of mechanical
shock resistance and leads to
a damping characteristic
relatively insensitive

to temperature.

The transducer element, an
unbonded strain gage bridge,
provides an electrical output
proportional to applied
angular acceleration for

recording or telemetering in
conventional a.c. or

d.c. circuits.

h“'l—'-'-—""—-'-'l_._'—.' _—— s = = =

SMALL DIE, one of the first used on the Mesta. Die problems are being solved.

examples of mtegral construction, com-
prising up to 90% of the beam cross-
section area.

As a result of the high efhciency of
this type of semi-integral construction,
there is not obtained as sharp a def-
mition of the advantages of the proposed
100% integral construction here, as can

be obtained clsewhere. This 15 particu-
larly true in the 12% thickness wing
and holds down to the thinner wings
approaching about 3% thickness. Here,
genuine  integral construction  shows

overwhelming advantage, Papen con-

tends.
» Production Savings—In addition to
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i in an aircraft. Te gel this picture, G-E engineers arronged a mockup

G-E “PROTECTION RESEARCH”
REDUCES ARC-FAULT HAZARDS IN AIRCRAFT

-~ -

- - i =il ., il e =i -

G-E AVIATION SPECIALIST and customer discuss prolective measures for

commercial air transport. G-E protective systems are now installed on
DC-6Bs, Stralocruisers, the Navy 's new F3H, and Lockhead Constellations,

Each week, G-E engineers at Schenectady, N. Y., are
furthering their “protection research’ on aircraft gener-
ator systems. And a single glance at the above photograph
will tell yvou why.

One serious arc-fault like that shown above, in just one
of your aircraft, could cost more than protective devices
for an entire fleet. That's why today G-E protective panels
e¢nd associated components are being designed to give
cenerator systems maximum protection.

Your planes can now be safeguarded against excessive
overvoltage . . . ground faults . . . undervoltage . . . re-
verse current, And these protective features, in turn, mean
«ceater flight safety for passengers and crew.

Why not look into G-E protective-engineering facilities
for your new aircraft generator systems? In addition to
the a-c and d-c panels and components now being pro-
duced, complete design and production facilities are avail-
able. Contact your nearest G-E Aviation Specialist. Or,
write Section 210-48, General Electric Company, Sche-
nectady 5, N. Y.

‘52/1%' c‘ws-/.:?fd/ ;m.-r-a E’i?,;.-%f?érﬁfﬂf o .
GENERAL ELEGTRIC




The Mavy's Chance Yought F7U-3
"CUTLASS," one of the world's most
advanced carrier based fighters,

equipped with 3 non-inflam-
mable hydroulic fluid,

This plane’s extra safety is no secret...

it’s ®
HOLLINGSHEAD

non-inflammable hydraulic fluid,

now available for commercial use!

“A hydraulic fluid that won’t burn’ was developed

by HOLLINGSHEAD for the Navy to conform to
Specification MIL-F-7083 (AER). Now this extra

safety factor is available for all planes—

E8 non-inflammable hydraulic fluid!

Here, for the first time, is a truly non-inflammable fluid,
which also meets or exceeds the exacting airline

standards set up to insure proper operation and life

of the hydraulic system and its components.

Ask HOLLINGSHEAD to give you the specific data you need!

More Aduuntages_mut necessary to change

“0"" RINGS, SEALS, OR ACCUMULATOR DIAPHRAGMS.

The fluid conforms to Specification MIL-F-7083 (AER).
BETTER LUBRICITY and HIGHER SPECIFIC HEAT

reduce parts wear. IMPROVED VISCOSITY in operating
range from below —60°F. to 160°F. INHIBITED

to protect against corrosion. LOWER COST than

any similar fluid available,

Beoklet contfeing details

send for a copy of this new
booklet which gives o complete
descriplion of[Z¥1, including dola
charts and servicing information,
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WON'T BURN!

CAA tests show safety factor

ORDINARY PETROLEUM-BASE fluid bursts into
flame in test which simulates donger of ruptured

hydraulic line. Spray of fluid is forced under
pressure of 3000 psi through 6300°F. flame.

is proved when no fire results in same test. CAA
Technical Development ond Evaluation Center,
Indianapolis, conducted the tests, and assigned
¥ a flammability rating of zero.

Industrial Division 2 . follissgufieaa’ Corporation

Leoder in Maintenance Chemicols

840 Cooper Street, Camden 2, New Jersey

the feasibility of increased performance
and weight reduction without increased
cost through the use of large integral
pieces, production saving possibilities
appear considerable.

¢ Savings in overall manufacturning time
can be realized.

e Production control, stocking, inspec-
tion, transportation and tool planning
are almost directly proportional to the
number of parts made.

e Assembly labor and assembly toolin

are also proportional to the number o

parts which must be put together.

» Many Ways—Integral structure can
be obtained by rolling, casting, machin-
ing from plate and billet, as well as by
forging and extruding. However, ma-
chining from plate or billet requires
tremendous machines and time, much
of the stock goes into chips, and the
part is not as consistent in physical
propertics as that obtained by forging
or extruding to hnished or nearly fin-
ished dimensions.

Mechanical properties in the center
of a thick plate or billet are question-
able. But a forging has the added ad-
vantage of wvanable grain direction,
which can generally be tailored to the
stress pattern of a specific design, Pa-
pen claims.

Casting materials do not have suffi-
cientlv high physical properties, he savs,
nor have casting techniques been de-
veloped to the point where efhcient
metal distribution and thin sections can
be obtamned.

Castings cannot be considered for
primary structural elements until a cast-
ing technique is developed which will
eliminate the casting design factor now
required, Papen savs. Improvement is
needed in casting alloy physical proper-
ties to values which can absorb this fac-
tor and still compete with the wrought
alloys.

While cach of these forms hts areas

where they have some advantage over
the others, for overall usefulness and
gencral application, the most efficient
structures for lowest cost appear to re-
sult from large forged and extruded
clements.
> Room For Improvement—In kecping
with the trend in aircraft performance,
improvemnents m large forged and ex-
truded parts must be made over those
available today. Papen mentions these
fields where effort must continue:
e Draft angles must be held to a mini-
mum. Practically all material in the
draft reduces section efhiciency. There
are occasions when draft angle can be
used to advantage, but in gencral, as
forgings get larger, continued use of to-
dav’'s percentage of draft matenal,
would mean high overweight. This
must be corrected during the forging
process—not by machining in the air-
frame plant.

Draft angles, too, may intertere with
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Fastener Problem

of the M(mtl_l_

Trim Tab Control Knobs

SOLUTION: ESNA Rollpins,
the pressed fit, slotted, tubular
steel pins with chamfered ends,
were the cost cutting, time sav-
ing answer. One Rollpin, simply
driven through the control
knob shaft, retained the shaft
in the indicator gear housing.
Another Rollpin in the same
shaft made the connection with
the torque rod. Slotting the
torque rod oversize made the
connection possible with no
problem of aceessibility., Also,
matched drilling and close tol-
erance requirements were
eliminated—Rollpins are self-

)
;

PROBLEM: F-51 trim tab
control knobs were originally
attached to their torque rods
with taper pins and lock wire.
Matched drilling and close tol-
erances were, of course, re-
quired. And, with the addition
of another set of trim tab con-
trols (for the two place TF-51),
it was virtually impossible to
install the taper pins through
the small access openings pro-
vided. In trying to set up this
assembly job on a production
basis, Texas Engineering and
Manufacturing Company, Inc.,
faced a serious fastening
problem.

2

retaining in holes drilled to normal production tolerances.

ROLLPINS are available in a variety of lengths and diameters—
and cut assembly time and costs on an amazing number of different
applications. Mail our coupon, for design information on Rollpins—
or for specific help with your fastening problem.

____________________________ -
Elastic Stop Mut Corporation of America |
Dept. N18-122, 2330 Vauxhall Road, Union, N. J. |

Please send me the following free information: }

[1 Rellin Bulletin |

] AN-ESNA Conversion Chart |

] Here is o drawing of our product. |

Whaot fostener would you suggest? ]

Mame I
Firm . ., G E R RS . ROLLPINS I
Streat .. . a variety of lengths |
City .. aond diameters. |
___________________________________ P
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The RING LEADER!

FEATURES:

® Longer life |

® Low Friction

SPIRAL BACKUP RINGS

Roylon Rings are made of Teflon material and
afford the user many definite advantages over
the common types in use, Contrary to leather
rings, the new Roylons are chemically inert and
are unaffected by oils or solvents which assures
longer life and maximum efficiency. A natural
for hydraulic service, they will not harden,
soften, swell or shrink which solves a big
problem in mainteénance and replacement. 'I'h-l;-.
Roylon Rings have been tested and found
superior as a packing in temperatures ranging
from minus 100° F. to plus 480° F. This higher
operating temperature range adds to the long
life and economy of these rings plus the higher
operating efficiency.

ROYLYN AIRCRAFT PRODUCTS

OXYGEN
VALVES

® Greater
Temperature Range

e Chemically Inert
® Easily Installed

® Cﬁmpleie Range
of Sizes

HOSE-COUPLING
ASSEMBLIES - - - Stondard

AM componants are combinad

GQUICK COUPLINGS

A complete range of typet,
tirey and materials for

Every rog wiremant.

Conform 1o and excesd all

MIL-¥-5027,

reguirements of SPEC.

with either apan or self-
sealing Roylyn Quick Coup-
lings.

1

SPECIAL VALVES

-

DuisE | -=0g7

1900 SERIES TUBE FILLER-UNIT

UNION .. 30 1o 40% | ASSEMBLIES

weight saving with reduced . Lightweight and built
1':_uh:||uﬁun and servicing for rough service fo meet
fime, every requirement.

ROYLYN, INCORPORATED
I?’ﬂﬁ Sl'undurd Ave., Glendale 1, Calif.

QUICK COUPLINGS » VALVES & COUPLING VALVES
FILLER-UNIT ASSEMBLIES * TUBE UNIONS * WEG INSERTS * KINMONT POWER UNITS

Write for Folder WR-193

A typical exomple of special-
ized equipment i1 this Tonk
Pretture Reguleting Valve.

- ample mentioned,

| panv's chief metallurgst,

mating surfaces, and it is not economical
to machine inside faces of items such
as bulkhcads and nibs to remove draft
when flat bolt pads are desired. It is not
practical now to cstablish any standard
daraft angle, but those of 1, 3, 5 des.
must be made available.

¢ Tolerance rLEilliILl‘i‘lL]lt‘i are also re-
flected by an increase in weight or ma-
chimng. Draft and tolerances can re
quire Tework of as much as 288 Ib.
from a 400-1b. foreing before it 1s satis-
factorv for aircratt. ‘The greater pre-
cisiton of presses over hammers, elim-
ination of high impact loads, use of
die holders, and close control of tein-
perature by mternal heaters are factors
which promote close tolerances.

In the extrusion feld, bettering tol-
erances 15 prumarily a matter of improv-
ing dic material and die-making pre
cision, and accurate control of the
extrusion operation,

e Section rehnement, Increased pres-
sures and  know-how  advancement
should make available forgings and ex
trustons with thainmer webs, greater ma
tio of scction thickness differences,
arcater rahio of height of stiffener, leg
or protuberance to thickness, and
duced hllets and corner radiuses.

e Procurement time. Large forged and
extruded elements must be designed
mto the prototype of an aircraft.  Ef-
forts to reduce prototype time on ur.nn'
maodels to 15 and 24 months, make
mandatory that forgings and t:-\:trn'-,mm
be available in not more than 6 to 9
months from order placement. It may
be necessarv to establish a die-block
matcrial pool and come up with a solu
tion for the shortage of die sinkers in
traming. Both of these are potential
bottlenccks.

» Forging Ideas—A paper on large torg-
ing press operations and  production

problems was delivered by Wyman-
Gordon Co.'s G. W. Motherwell, vice-

president in charge of manufacturing.
Data on the subject was preparecd by
Motherwell, A. L. Rustay, the com-

and J.
Douslin, plant superintendent.

The forging supplier is cogmzant of
the desire of the airframe designer for
units requiring a mimimum of machin-
ing. This would mean less draft, thin-
ner webs, smaller fillets and radiuses,
closer tolerances. But right now these

| factors can be satished onlv by a com

promise between ultimate requirements
and the practical methods available.
The new, big presses undoubtedly will
open  new []{JIJTE- of achievement: but
even here, operators will have to feel
their wav.

> New Approach—Pressure reliet pads
arc required on some parts to get better
die closure, and these have to be ma-
chined off by the customer. In one ex-
where the mpanel
thickness of the forging is about 0.600

AVIATION WEEK, Jonuary 5, 1953
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The making of Fiber Glass is a precision job . . . one requiring intricate
machinery and many special facilities. Pittsburgh Plate Glass Com.-
pany has all these—plus the experience of 70 years in large volume
glass operations and a record of many notable contributions in
glass research and development,

Today, for example, Pittsburgh’s Hi-Test Safety Glasz is the standard
in many automobiles—the result of exhaustive research which
originated the lamination of glass with an interlayer of vinyl plastic
and devised methods which made volume production practicable.

Now these skills are backing up the production of Fiber Glass,
assuring hoth excellence of pmduLl and the efficient handling of
users’ requirements. If FII’II‘*I‘ Glass is uqf:d in your pruduftq—mthcr
Superfine Insulation or g, & estigate the
advantages which can be obtained h}' EPE[.'ir}'illg "P{'i!'!'.-;Emrg.{fz"—P]‘E
Fiber Glass. Pittsburgh Plate Glass Company, Fiber Glass Division,
632 Duquesne Way, Pittsburgh 22, Pa,

FIBER| | ) [GLASS GLASS - CHEMICALS
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engineering service available

Opportunities for improving products or
production methods involving the use of
PPG Fiber Glass are so great that our
field engineers may be able to contribute
information of value to you. Arrange.
ments for this service, or for obtaining
data on PPG Fiber Glass, may be made
through our executive offices in
Pittsburgh, or our district sales offices
in Detroit, New York, Cleveland, Chicago,
Cineinnati and Washington,

« BRUSHES - PLASTICS

GLASS COMPANY
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NEW PLANE

Carrying More Cargo Carrying More Careers
Parthon & Faster Purther & Facter

OF INTEREST TO:

NEW PLANE

The C-130A is the first Air Force Cargo Plane designed from the outset for Turbo-

. @ Aircraft Design Engineers ® Process Engineers ® Engineering Drawings
Prop puwer—und LOCKHEED did it! ® Production Design Engineers e Service Engineers Checkers _ i
® Structures Engineers e Aerodynamics Engineers ® Many other highly skilled
" . " 5 ua ¢ Weight Engineers e Aerodynamicists classifications
A big program—a long program—is ahead for LOCKHEED'S Georgia Division— e Equipment Engineers e Technical Illustrators

for not only will this C-130A production design job call for and provide new oppor- * Engineers with abilities adaptable to Aircraft Engineering

tunities for all types of highly skilled aircraft engineers and specialists—but the _ )
YOU can find here a wonderful place to live—modern housing, educational and

Georgia Division will continue fo turn out the giant B-47’s for the Air Force. cultural advantages for your family —unsurpassed year-round climate and sports.

YOU can also find NEW OPPORTUNITY for advancement and a new sense of
accomplishment in your chosen field, under LOCKHEED’S Georgia Division
expanded program—for now and for the future.

Wouldn't you like to be connected with an organization combining such abilities

with this foresight and belief in the future of air transportation?

CLIP AND MAIL TODAY! | KRR

Lockheed Employment Manager Please send full details
5941 Peachtree St.. N.E, on MY opportunity
Atlanta, Ga, Dept, AW-1 at LOCKHEED

Here is where ability and ambition can LODCKHEED

HIRCRAFT CORPORAHION

push to new heights. Worth investigating,

isnt it? Just mail the coupon and get full

1 : 1 : N GEORGIA

details. You owe it to yourself ame GRONGIA
GEORGIA

DIVISION Address MARIETTA,

GEORGIA

MARIETTA, City and State

GEORGIA

Job Interested In
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., the pad now required 1s about one
mch thick.

A new approach is being considered,
using a sct of pre-forming dies. This
pre-blocker will forge the web to loss
than the desired thickness at the center,
and the reduced section will be brought
back to the required dimension in the
blocking and finishing operations.

This 1sn’t the answer to all thin web

problems, Motherwell says. Solution
will depend a great deal on the forging
design and the relationship of the web
to adjacent sections.
» Iriction Cut—=[rictional force be-
tween the die and the forging is a big
problem, since much of the available
pressure for flowing stock is used in
overcoming friction between at the die-
metal interface.

There's good news here. A modified
graphitic die-lubricant recently has been
ceveloped that has materially reduced
the number of passes needed to finish
a large forging. Die closure improve-
ment has been outstanding on 4 num-
ber of difficult jobs—particularly those
having a raised parting line where the
stock tends to be trapped in the die
cavity, or where the area is so great
that the available pressure 1s low.

Motherwell reports that on a recent
run, which commonly needed 20%
strikcover to hll, more than 1,200 forg-
mgs were made without a reject tor
underhll.

» Die Factors—Forging dies involve a
combmation of design, die-sinking and
trvout. i3

Thercfore, design and development of
forged parts for a complete plane should
begin well in advance of the required
delivery date, Motherwell contends, be-

N | cause of the many problems in connec-
S tion with achieving the best design, in
material procurement, time for sinking

®
and checking, and finally, die develop-

ment. STOPS C'OSTLY SCRATCHES

Much valuable time is saved, he says,
if information from the customer is
accurate and complete and if the plane

T T Y -

LABORATORIES, FACTORIES

AND TECHNICAL SERVICE

KEYED TO THE JET AGE:

FINISHES

AIRCRAFT

eeoe 4

. . world’s largest

ANDREW BROWN

volume primer of its type.

COMPANY

SN704 Aircraft Primer
warehoused at all factories.
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radar and electronics, magnesium and titanium,

and jets and turbines.
Government specification finishes are

Proven finishing materials for guided missiles,

Costly polished finishes on aluminum, stainless steel,

E designer understands the development plastics, glass . . . metals and materials of all kinds . . .
- < anil _]Jrr_-cluf:t_mn problems of the forger. are easily protected with Mystik Brand Protaoto:M sk
- Particularly in the case of large complex ‘
S | ge comp e
“ forgings, each project introduces its This self-stik “"skin™ applies easily from the roll—
o own development problems and points provides a tough, scratch-prool covering during all
= up the increasing need for close de- i : s
'E siener-producer cooneration. processes . . . fabricating, handhng, shipping, storage.
a. > Today's Delay—There is now a dclay Easv, economical to use—Mys1iK Brand Protecto-Mask
on delivery of die blocks for laree forg- ' d e
s S i luet I l
. : uts costs speeds produc .. . eliminates
S ings, Motherwell savs. Also, there has cuts costs . . . speeds production
E" been auite an increase in s1ze between expensive refinishing and replacements. Write today for
early dies and those used now on Wry- ; ;
| , i ' ation and samples. Mystik Adhesive Produets
- man-Gordon’s 18.000-ton press. Main- information and samp : '
.:. v taining a stock of the large blocks used 2643 North Kildare Avenue, Chicago 39.
= today would not be economical, but
'E that is one possible solution if present
2 procurement time can't be tolerated. | =7~~~ =EEs

On the question of die breakage on
units which take a considerable time
to make. it 15 deemed advisable to have
duplicate die sets on hand. Informa-
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Self-Stik Waterproof Cloth Tapes—14 colors! ¢ New Mystik Thinflex® Masking Tape
Uncoated Cloth Tapes * Mystik Protecto-Mask® » Mystik Spra-Mask® » Mystik Sand-Blast®
Mystik Dri-Pipe® Insulation =  Mystik® Freezer Tapes Mystik® Book Repair Tape

& 1953 Mystik Adbesive Prodocts Trudemark Mystih Hegistered
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tion mdicates that 10 ship sets of parts
will pay for tooling costs of the dupli-
cate sets.

* Extrusion Side=Some of the produc-
tion aspects of the larze extrusion press
were outlined by Aluminum Co. of

ACCELEROMETERS Amenca metallurgist T, I, McCormick.

Linsar Tranamitting I'he extrusion process, he savs, comes
very close to satisfving all the whims

and fancies of the -:imnn engineer,
When properly controlled it gives a
high quality product with nuu{l me-
chanical propertics. Sections may be
simple or complicated, balanced or un-
balanced, svmmetrical or nonsymmetri-

Many
products...

One Standard

4(

AMGULAR TRANSMITTERS
Pitch, Yaw, Pitot Static

cal, solid or hollow.
Alcoa will get a 13.200-ton extruder
—the first of the large presses slated
| to go into operation. This is a big
_ | boost in capacity over the largest avail-
GYROS able now (5,500 tons) and still more so
Free * Rate m companson with a 2,500-ton unit
Vertical » Directional commonly used for producing aircraft
extrusions, _

It will mean a big increase in size of

& light metal shapes and tubes that may o 5 @ @

be L"-:trlld-[,{] And because of the big ' I ' ' d
S| be eruded, A bocsse o the b until you’ve investigate
Low Torque » Many anse, only some of uhLLh can be pre-

i¥pes and resistance dicte [] :
valies » Larger Ingots—With present extru- =

e G T . T e e e S . = S, S S e

sion presses, the bore of the largest cvl-
mder liners will handle ingots about 18 : t
. in. in diameter and 44 in. long. In In the market for rubber parts? Then you'll wantto  lasting rubber parts for applications heretofore
' aluminum alloy such an ingot should investigate the amazing advantages of General  impractical with ordinary elastomers. It means:
gIve a finished extrusion of about 800 AT - - ‘
“pn:s;uu ;;?J;FTEHH' : T, Electric silicone rubber before you buy or specify. @ |ncreased safety factor—vital to aircraft
A0s0inte * ifferentia n . - . .
For aircraft extrusions, cvlinder liners : X 1E - : i
Cage ‘or 4 3, Cylinde Designers find G-E silicone rubber solves prob ® Less replacement cost
htting ingots 11 and 14 m. n diameter | h T \
*Inﬂﬁrument Quﬂlity are used most extensively in the pres- Emﬂj"' ere conventional rubber fails . . . that 1t ® lLess rubber parts inventory
ent presses, although 16-in. diameter does jobs no other rubber can do! ® A mini :
ingots can be extruded into certain minimum of customer complaints due to
: tvpes of sections from the strongest al- For example. G-E silicone rubber remains flexible failure of conventional rubber
PRESSURE TRANSMITTERS loys. The usual limit of extruded shapes ¢ 100 to 500 F and has : 4 gl 1
There is one characteristio common to-all G.-!I'b.mfureﬂ* Differential with present equipment s about 600 rom — (4 ] and has unusual resistance to And . . . G-E silicone rubber can add important
by . age * (Resistance typel b. weather and chemical . Thi ' - “sale es” inacl
Giannini instruments—they are built to G Kieon's: 13 300k0n: 1ess, inside cal attack. This means long sales pluses” to your product lines!

rigid, instrument-quality standards. They
are instruments with an earned reputation
of offering the utmost in mechanical and
electrical fineness—resulting from outstand-

diamcter of cvlinder hners will vary
from 154 to 2"-]'1 in.; it will handle ingot
lengths nf 70 1, Contemplated manu-
facturing limits for solid shapes on this

Get more information! Why not send
today for a free hooklet, “Imagineering
with Silicone Rubber”? It describes

¥

__-__‘_*-*_H-F---q'-h-ﬂﬂ-F-F-_-"-"'"___"'-'_-

; : ? P e e press and its auxiliary equipment have : , , L T I e e i i = R

ing craftsmanship and rigorous calibration, Intermittent Rotary K sslhldiad with " & sy the amazing properties of this material |
p - > . . . : : . i
testing and inspection procedures. Your Power length of 90 ft. of heat-treated alu- and its applications. Find out how [ General Electric Company I
job requirements can be met or exceeded minum alloy extrusion, a1 maximum G-E silicone rubber—now three times | Section 342-1A I
h}' Giannini I Q . weight of 2.300 1b.. _m_[i :]]Lixi]'"]-_jm stronger than early varieties and available : Waterford, New York I
cross-section to At within a 234n.- in many new forms—is more useful | Please send me, free, your new booklet “Imagi |
T : : " ok B * ) =
PRy Sl 0 Y than ever. Just mail the coupon. | ncering with Silicone Rubber.” I am interested in |
: : an 1 S X- S e ;
For catalog and engineering data rsr;rsn:*!u:vz n;*wces Saded. . % G-E silicone rubber for: :
or ni or [ow
on these and other ,,mﬁﬁ.mmm » Stepped Units—Production of stepped s I ( ) Seals and gaskets ( ) Belting |
fine instruments write: extrusions—used extensively for aircraft G-E 5.'.:““&5 I ( ) Wire and cable insulation  { J Boots, sleeves, |
wing spars—is a feature of the large . bellows |
press, McCormick says. A die to pro- ﬁl- in your future I ( ) Tapes and cloths ( ) Hose and i‘
| duce a stepped extrusion is made in TR | ( ) Sponged products ducting |
scveral parts. Some parts mav be re- | |
placed with others to give larger open- [ Name |
ings at one or more stages during ex- | |
rusion. | GENERAL ELECTRIC | sune S
Higher than normal pressure require- I l
ments are dictated to allow extrusion of | City Zone___State. !
G. M. GIANNINI & CO., INC., PASADENA, CALIFORNIA, EAST ORANGE, NEW JERSEY an initial small section and sufhcient ! _!
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TOMORROW’S AIRCRAFT: whﬂt bamm I Wm ?

“Increased reliability
of mechanical parts
such as compressors”

Westinghouse early recognized the need for extra reliability of
compressor stationary diaphragms. Today, Westinghouse stands
first for their contribution in stationary or stator blade design and
construction. How well they have developed a thoroughly depend-
able shrouded steel stationary blading on the compressor is
dramatically demonstrated by Banshee performance over Korea.
For the fact 1s . . . there has not been a single operational loss of
the Banshee (with Westinghouse J-34 turbojet engines) because
of stator blade damage. Breakage at this point would be serious
of course, ripping out all the other blades in the compressor.
Westinghouse construction avoids a complete break, the blades
may bend if hit, but won’t tear out . . . both ends hold tight to
the shroud.

Lighter, more durable jet engines, like the powerful, new J-40
which recently passed the Defense Department’s grueling 150-hour
qualification test, will aid our country’s defense. Though other
jet aircraft problems remain to be solved, Westinghouse axial-flow
design, proved over Korea, points the way to the solution of
future jet fighter and transport problems.

Westinghouse 1s investing millions of dollars and man-hours
to help build American jet-propulsion leadership. Jet engines are
produced at South Philadelpluia and Kansas City plants by
Westinghouse, America's Jet Engine Pioneer. 3191002

Shown abave s one half of the starionary element of a Westinghouse
jer engine compressor. It comsists af steel-fabricated diaphragms
aisembled in machined grooves in a cast aluminum kousing, The
white arrow above indicates one of the Inner steel support shrowds,

THE SCOPE OF WESTINGHOUSE IN AVIATION

Basic aircraft systems Airborne system components

Turbojet Engines, Fire Control,  Transformers, Rectifiers, Instruments,
Radar, Autopilots, Communication Gyro-motors, Temperature Control
Equipment and Electrical Systems.  Panels, Generating Equipment and
System Control, Circuit Breakers,
Contactors, Motors, Actuators and
Wind Tunnels, Airport Lighting, Hoists, Electronic Tubes, Magamps®,
Industrial Plant Apparatus. Micarta®,

Ground equipment

you caN B SURE...iF 115

Westi nghouse




cylinder size for adequate extrusion ratio
for the larger final section.

» Taper and Tuabes—Extrusions tapered
from end to end have received con-
sideration from several expenimenters,
McCormick reveals. It 1s generally con-
ceded that the best method of produc-
ing tapered sections 1s to group a num-
ber of them n a symmetrical design
around a mandrel contoured to produce
the desired shape, he says.

Production of this hpL of section is
limited with present extrusion presses,
but the verv larze presses will make the
method more attractive.

It 15 now possible to produce cx-

truded tubes to close dimensional tol-
eranccs, where fﬂ.'!T]'l‘.IEI"h' it was con-
sidered necessary to use cold drawing
for a sizing operation. This develop-
ment has markedly decreased the cost
of hight metal tube and pipe,
P Extrusion Ratio—A factor having a
definite effect on the pressure I'LCIlIIl'f.-d
for extruding is the extrusion ratio. This
is the rt:]mnn of the evlinder cross-see-
tional area to that of the extrusion. As
this becomes smaller, less pressure is
required, within limitations.

In usual practice, McCormick savs,
the ratio will vary from a minimum of
10 to more than 100. One of the rea-
sons for the large presses is to give large
extrusions which are mﬁiuunrh worked
to have completelvy wrought structures.
» Stretching  Equipment—Lqu ipment
for wtrc'h_hnw will be a big factor in
supporting the large presses. ‘%hf.h.hmg
relieves internal stress resulting from
heat-treat Ll_'i]'LﬂL]”ﬂE and substantiallv
minimizes distortion in the extruded
part, which may occur in the contour
milling operation,

Largest stretcher now available will

exert a ]:nu'l] of 730,000 lh.—sufhcient
to handle a 738 extrusion with a 15-sq,
im. cross-section.  But complementing
the 13,200-ton press scheduled for Al-
coa’s Lafavette, Ind., plant is a stretcher
with 3,000,000-Th. pull, now under con-
struction.  This puller will straighten
755 extrusions with a cross-sectional
area as high as 60 sq. in.
» Ingot Ouality—A prime consideration
for the production of large, high-quality
extrusions 1s the quality of the ingots.
McCormick savs these must be sound,
have uniform fine-grained structure free
from porosity, segregation and surface
defects. Ingot casting, he reports, has
kept pace with |:!ri'|-|:‘1'|1‘|r:|11cn!’ of the
larger presses.

Kaiser Aluminum & Chemical Corp.
has done some notable work in this
field (Aviariox Weeg, July 21, 1952,
p. 38). Kaiser's director of research,
Paul P. Zeigler, told the meeting that
thL company has cast mgnh of 758 in
32-in.-diameter pieces, 95 in. or more
m length, Facilities for producing 38-in.-
diameter cast mgots already are in the
design stage,

38

Ll

ol e FRRAT AR

=

Fokker’s Play for DC-3 Market

Specifications have been announced
for another possible DC-3 replacement,
the Fokker F.27 Friendship, 28-pas-
senger  twin-turboprop aitliner now
under development by the Roval Dutch
Adrcraft Factories.

Engine is scheduled to be the Rolls-
Rovee Dart RDa. 3, but for customers
who want piston-engine power, alter-
nate powerplant offered s the Wright
Cyclone 955 C9HE2. Another F.27
version also is under consideration—a
cargo plane known as the Freightship.
» Pertormance—For the turboprop-
pmwrtd F.27, takeoft rating at 14,500
rpm. is put at 1,400 shp. plus 365 Ib.
of thrust. At 20,000 ft., maximum speed
5 274 mph., cruising speed 246 mph.
W :}rrm]:mnr.lin" ﬁf'uru for l‘ht.‘ lrulgh
ship at 10,000 ft. are 270 and 225 mph.,
respectively.  Service ceiling 15 33,500

ft. Takeoff and landing distance over
50- H' obstacle (ICAO) s 4,200 and
3,770 ft. respectively, Stage length at
cruise equals 310 mi., while block
speed is 208 mph. (197 mph. for the
FFreightship).

» Dimensions, Weights—Span is 95 ft.,
length 65.5 ft., height 25 ft., wing area
754 sq. ft.

Empty weight is 19.950 1b. (18,860
for Ir{'lghhhipl Load for 28 pas-
sengers, lugegage and  freight totals
',-"'E-:Tf]' 1b. (cargo load for the Freightship
15 tagged at 8,450 1b.). Maximum take-
oft weight equals 31,950 1b. Wing load-
ing, 42.4 Ib./sq. ft.

["'uselage accommodations are ar
ranged in seven rows with two seats
each side of the aisle. Seats face rear-
ward, There is stowage space between
cabin and cockpit and aft of the lava-
torv in the rear. The cabin 15 pres-
surized for 8,000 ft. at 20,000 ft. alti-
tude.

Hydraulic actuation is used for the
tricvele Lilmhn g gear, brakes and flaps.
The F.27 may be built in this country
by Fairchild Airplane & Engine Corp.,
as a Fokker licensee. As such, it may
prove stiff competition for the projected

Canadair CL-21.

| * Powerplants. . ..... . 4 Wright COHE?2 4 Rolls-Roye™
Dart RDa3
* Takeoff power....... 1,525 hp.. . 1400 shp.*
* Propeller din., ft..... 13,. . 125
* Emply weight, 1b. ... 21 '-Tl': [ﬂ ‘H‘H‘I'II 10,950
® Fuel weight, 1b...... 1,050 {1.020)%... 3,375
® Cargoy b, i.... st PEENR ST, £ -
* Max. takeofl '.rt-u:_'h'l
| - T A I 31,400 (same)l.. 31,050
® Max, landing weight,
| R ! 80,050 (same)3. . 1,300
* Wing loading, takeoff,
Ih./ag. ft........ | § PSR, ¢ |
* Wing loading, land-
TN T | ) A r— | A
®* Power loading, 1b./-
Bl e Wi v 10 |
® Spead, mph./altitude,
1 A R 24/15,000, . ... 24,230,000

F. 27 Friendship

(252/10,000)%
* Feonomiral engise
speed, mph, falti-

tode, I}........ .. 245/15,000. . ... 246/20,000
{234,/10,000,1
® Serviee ceding, ft. . .. 25,100 (same)t. . 33,500 |
® Bervice eetling, ft.,
ane engine., .. ..... 900 (same)t, .. 11,800

®* Tokeof distance over
50-ft. ohstacle
(TCAD), iR........ 4,700 (same)t. .. 4,200

* Plus 365 b, jet residual thrusl
+ Data in parenthesis is for non-pressurized F. 27.
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IN EVERY INSTANCE THESE

HEAT TREATING
FURNACES

HAVE INCREASED
PRODUCTION

No matter what the industry may be, if
there is a need for heat treating equipment
DespATCH can furnish it. DESPATCH Furnaces
are engineered to fit the industries they
serve, and to meet highest production
standards 1n all tempering and drawing
operations . . . solution heat treating and
annealing of non-ferrous metals such as
aluminum alloys, brass, copper and bronze
. « » normalizing and stress relieving . . .
aging processes . . . bluing of steel parts,

Dependable Performance Is Guaranteed
with DespATCH Furnaces. You'll find new
design and construction features that give
you better uniformity, greater flexibility, greater speed,
positive accuracy, increased economies and proven
dependability, The DespaTcH Furnaces pictured here,
like hundreds of others on the nation’s production lines,
are daily bringing to pass the realization of the above
advantages. In every instance they have increased pro-
duction for the companies they serve.

Your Heat Treating Requirements Can Be Met with a
DEespaTCH Furnace because DespatrcH designs, builds
and installs just what you need for your particular opera-
tion, There are batch and pot type furnaces, car bottom
type, bottom entry quick-quench type for aluminum,
conveyorized furnaces and all other material handling
designs. Let DESPATCH engineers know about your hear
treating problems. They can help vou solve them. Write
for full informartion to Dept.

__DESPATCH OVEN CO.

Minneapolis Office: Chicago Office:
619 5. E. 8th Street 4554 N. Broadway
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Large DESPATCH car bottem type furnace for stress relieving

huge steel tanks, piping, valves, etc., keeps this heavy pro-
duction maving on schedule.

Sales Offices in u.l:l' Principal Cities
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This DEEF"ATEH carloaded, double-end furnoce it used Ffor
heat treating vehicle frames. Just now it is playing o doubly

significant role in Defense Preduction.

Rigid unifermily ond rapid quench are being achieved in this
aircraft plant with this DESPATCH beottem enfry quick-quench
furnace for aluminum heat treating.

PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY
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INDIANA GEAR
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Indiana Gear fabricated this large steel ring
gear for the main transmission of a racent
model Sikorsky Helicopter without grinding
and without heat treat distortion. Originally,
the helical teeth on this gear were ground, but
a8 necessary power increase overipaded the
part and it failed,

It was assumed to be impossible to success-
fully heat treat the unground teeth, but 1.G.W.
produced the part without distortion and the
gear operated successfully.

WORKS,

Nearly five centuries ago

Leonardo Da Vinct invented
this aerial screw—a forerunner

of the present-day helicopter.

.+ an industry with imagination

To serve this great industry there are many manufacturers
with imagination and vision. Indiana Gear is such
a company—a group of able craftsmen equipped
with the best of tools and machines—producing
the finest in precision parts. At 1. G.W. we accept the
challenge of this and all other precision industries.
We will match their visionary design
with creative production,

EAR

INDIANA

INDIANA

INC. « UNDIANAPOLIS 7,

Glider-Copter-Bike-Plane Planned

(McGraw-11ill World News)

Rome—The latest Italian proposal
for an ultra-light plane—the M.d.B. 52—
combines the features of glider, pow-
ercd aircraft, helicopter and bicycle.

This four-way compromise, invented
by Col. de Bernardi, one-time Schneider
Trophy winner, is, according to him,
about to be built on an cxperimental
hasis.

The plane is to take off nor-
mallv enough, using an engine which

. . . need not exceed 10 hp.,” and at
the desired altitude, the powerplant is
shut down. The pilot then turns his
encrgies to the bicycle pedals which
arc connected to the prop shaft. By
pedaling vigorously, he is able to halve
his usual glide angle and cover greater
distances than under normal glide con-
ditions.

As an added attraction, a rotor is

fitted to the craft and permitted to
antorotate—like an autogyro rotor—in
forward flight. The rotor is iixed during
climb to altitude.

De Bernardi says that the drawings
have been completed and that the cost
of building the two planned prototyvpes
should not exceed three million lire
(about $5,000).

Construction of the little craft 1s all-
wood. Wingspan is 17.9 ft. and rotor
diameter 1s about 10 ft.

Estimated top speed is about 75
mph., with cruising speed calculated at
68 mph. Takeoff distance is given as
about 100 ft. Range is estimated at 2850
miles.

De Bernardi estimates that in high-
volume production his winged scooter
would cost about a half-million lire
($800). For the future, he sees a two-
place tandem model with somewhat
MOIe poOwer.

Rocket Society
Papers Summarized

The American Rocket Society heard
23 technical papers and speeches at its
recent seventh annual convention in
New York. Summaries of six papers are
presented here. The first six were sum-
manzed m AviatioNn Week Dec. 22,
p- 31,

» A Method of Using Small Orbital Car-
riers for Establishing Satellites, Krafft A.
Ehricke, Guided Missile Development
Group, Redstone Arsenal.

Small manned vehicles, capable of attain
ing orbital speeds with a payload of about
11,000 1b., will be available before the con-
struction of large satellite ships. These
small rocket ships can be used as orbital
carriers for establishing and  maintaining
satellites.

Payload of several of these carriers is
transferred—in an auxiliary orbit above the
atmosphere—to a space ferry which moves
between the auxiliary and the satellite or-
bits. The ferry is refueled by orbital car-
riers.

By this method satellites of different size
can be established in different orbits and
supplied with equal efficiency of the supply
ships. The inherently difficult supply proh.

AYIATIOM WEEK, January 5, 1953

lem can thus be solved economically, avoid-
mg the delay and expense resulting from
the development of booster stages for very
large satellite ships. Single orbital carriers
with reduced payload for passenger trans-
port can reach the satellites in direct flight.

» Rockets Behind the Iron Curtain, George
P. Sutton, Aerophysics Lahoratory, North
American Aviation, Inc.

This paper summarizes and interprets a
sct of unclassified references on mn:ilcel: ac-
tivities behind the Iron Curtain, The dis-
cussion 15 very speculative because the data
npon which 1t is based is not reliable and
15 obtained from questionable sources, savs
the author,

Ilvidence of notable Russian rocket work
appeared as early as 1903, During World
War 11, Russian rockets were used in the
ficld prior to the extensive use of rockets
by our armed services.

Recent articles indicate Russian activity
n the development of liquid-propellant
auxihary rockets for installation in jet fight-
ers. These engines may be advanced Ger-
min engines, or recent Russian ones.

With the captured V-2 rockets, the Rus-
sians  undoubtedly have engaged in ad-
vanced pguided-missile development. Re-
ports indicate they have produced a missile
with greater range than V-2. The Russians
also captured two German flak missiles—

Heat freated
alloy steel pin
with malieable
aluminum
collar

REGULAR, CLOSE TOLERANCE AND
INTERFERENCE FIT TYPES
INSTALLED 5 TIMES AS FAST AS BOLTS

Save both weight and time in aircraft
assembly by using Pheoll Hi-Shear Rivets.
These precision made fasteners are easy to
install and provide maximum shear
strength when critical parts are joined.

PHEOLL'S EXTENSIVE MANUFACTURING

FACILITIES provide the aircraft industry
with a constant source for alloy steel,
stainless steel and 758T Aluminum Alloy
Hi-Shear Rivets in all types and sizes.

‘ Partial List of Styies Available

MHAS 177 120" Countarsunk Head
MAS 178 Flat Binding Head
HS 2R7 Closs Tolerance 100" Countersunk
, Heod
| HA A 2RS Stud Rivels
HS 11 Brazier Head
HS 23 Clowe Tolerance 100" Cowntersumk
Head—7 55T Aluminum Alloy
HS 26 Flat Binding Heod—7 55T Aluminum
Allo
| HS 27 CI.H:: Toleronce 100° Countersunk
Head—Closs Tolerance Shank
HS 28 Flat Binding Head—Close Tolerance

HS 37 Cioan Tolerance 100" Countfersunk
Heod—Clote Tolerance Shank—
Minimum Tensile Strength 140,000
pai

HS 38 Flot Binding Head—Clowe Tolerance
Shonk—Minimum Tersila Strength
160,000 p.ai

HS 47 Cloas Tolerancs 100" Cowmtersunk
Head — ntertersnce Fit — Minimum
Tersile Strength 140,000 pa.i

HS 48 Flat Binding Head—Interference Fit ‘

—Minimum Temile Strangth 140,000
Pk

MOTE Other types mada to customer's specifica-
Hons, Ak obout Hi-Shears for industrial wie.

Writs ler Frea Catslag and Englnseriog Dala Sbaats

PHEOLL ey
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All the gadgets or combination tools in the world will not insure
the correct installation of your wire terminations day in, day out,
on the line. It's the extra factor of assurance that counts! AMF tools
and terminals are made to use together. They're made so that
you can be sure that you have a correctly installed termination.
AMP application tools and dies and automatic machines are so
designed that at the point of application you can contrel accuracy
and uniformity within +.003"". Remember: In wire termination
there is no short cut to precision and foolproof production!

Shown below: AMP CERTI-CRIMP* hand tools—will not release
until proper crimping pressure has been reached. (Below right) the
AMP INSPECTO-MASTER* gives continuous inspection at point of
terminal application. Write to AMP for information obout these
and other recent developments in wire termination.

A-MP CONTROLLED
WIRE TERMINATION

YOU CAN
COUNT ON

I" ||II||||II|I

AIRCRAFT-MARINE PRODUCTS, INC.
2100 Paxton Street, Harrishurg, Pa.

Canodian represenfative:
1553 Eglinton Ave. West Office 1-A Toronto, Ontario

AMP Trade-Mark Reg. U.5. Pat. Of.

*“Trade-Mark




Taifun and C2—and it appears that these,
or Russian equivalents, have been adopted
for anti-aircraft defense of Sovict Navy
vessels.

T'wo large, long-range missiles requiring
high-thrust (264,000-1b.) rocket engines,
and a small 40-mi. range tactical missile
reportedly are being developed. There are
indications that Russian interest in rocket-
propelled spaceships has been quite active
recently; Russian articles on travel to the
moon and reported plans for a Soviet moon
rocket may also be significant,

» Application of Analog Technigues to Con-
trol Design for Aircraft Engines, W. C.
shaffer, Wright Aeronautical div., Curtiss-
Wright Corp.

Wright Aeronautical has been develop-
ing analog techniques for the last five years,
and has used analogs extensively for the
solution of control problems for jet engines.
The principal equipment used has been of
the highspeed electronic type developed by
G. A, Philbrick of Boston. Mechanical and
pneumatic analogs have also been used.

The discussion is limited to a resume of
apphcations of the highspeed electronic
analog at Wright.

As a research tool for the mvestigation of
control theory and appiic'ﬂtiun, the analog
reigns snpreme. Also, 1t has been an excel-
lent means for training control engineers.
It has simplfed the design of control cir-
chits.

Analogs investigate the causes for appar-
ent control malfunchion, and have been
vsed by Wright for studv of stress, vibra-

tiott, thermal and trajectory problems. Tech-
nigues currently being developed are demon-
strating great utility and promise even more
for the future.

» Determination  of  the  Pressure-Time
Curve for Motors of Gun-Launched
Rockets, Eric F. Lype, Armour Research
Foundation, Illinois Institute of Tech-
nology,

Gas pressure in the motor chamber of a
gun-launched rocket during its  travel
through the pun is determined by the
amount of gas produced by the burning
propellant in the motor and by the amount
of gas flowing through the orifice of the
motor. This flow is directed first from the
gun barrel into the motor, and later from
the motor into the gun barrel.

Application of the Law of Conservation
of Energy to the gas in the rocket motor
permits, in conjunction with the burning
law for the rocket propellant, the equation
of Aow through the orifice and the equa-
tion of state, establishing the differential
equations for pressure and temperature of
the gas in the motor chamber.

By integration, various types of pressure-
time curves are obtained showing the charac-
teristic appearance of the experimentally ob-
tamned curves,

P Telemetry  Instrumentation  tor Rocket
Flight Tests, R. P. Haviland, Acronantics
and Ordnance Svstems divisions, General
Electric Co.

Instruments for operation with  the
Termes  telemetry  svstem are  described.

(The Hermes system accepts mput sigll;Llﬂ
from 0 to 5 v. d.c. Thirty channels are pro-
vided, of which two are used for recorder
synchronization, and one to three for cali-
bration monitoring. Sampling rate is 33
per second.)

The author describes pressure, accelera-
tion, temperature, posibon and velocity
sensors, and monitors and isolators.

» The Effect of Chemical Reactions Upon
Predicted Performance of Rocket Motors,
Dr. R. L. Potter, Bell Aircraft Co.

It has been shown how the equations
governing steady fluid flow are modified by
chemical reaction. A lengthy method is
outlined for obtaining a complete solubion
to these modifhed eguations.

An approximation is introduced wheih
gives a valid description of events taking
place according to the modified equations
over a part of the rocket nozzle. It has
been shown how to obtain the exact solu-
tion by a repeated use of this approxima-
tion.

It is found that the mass velocity at the
throat of a rocket nozzle 15 the local ve-
locity of sound in a reacting gas mixture.
For given temperature and composition,
the velocity of sound in a reacting gas mix-
ture is less with reaction than without.

A method for computing adiabatics for
the reacting gas mixture i1s given, agam by
using the approximate forms aof the equa-
tions,

Finally, a critérion 15 presented which wall
enable one to see whether chemical equl
librivm in an {r.'-.p;m!-;im: helps i the thriist,
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_ Federal Model AWB-4820 wheel ski on Beaver
DHC-2. 5ki in down position.
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Federal fixed position, wheel replocement ski
installation on Piper Alrplane,
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AVIATION LOOKS TO FEDERAL

FOR ALL-METAL SKIS

For 27 years Federal Aircraft Works has
been the leading engineer, designer and pro-
ducer of aircraft skis. Federal holds more
“Firsts” in successful Airplane Ski operations
than any other manufacturer, Our line in-
cludes all-metal skis to fit all popular aircraft
from light planes to multi-engined passenger,
cargo and military planes, New developments
include combination wheel skis and retract-
able wheel skis with cockpit control. Our line
is the most complete in the industry.

Write for FREE circular and full informa-

tion on your specific ski problems.

SUPPLIERS TO: U.S. Navy . . U.S. Air Forces . .
U.S. Ground Forces . . U.S. Coast Guard . .
U.S. Air Sea and Rescue . . R.CAF., R.C.
M.P., Dept. of Lands and Forests . . Arctic
and Antarctic Expeditions . . Foreign Gov-
ernments . . Major Commercial Operators.

THE FEDERAL LINE OF CAA APPROVED SKIS INCLUDE:
Combination Wheel Skis » Shock Abseorbing Pedesial
Type Skis » Relractable Wheel Skis e Tricycle Gear Skis
* Wheel Replacement Type ® Clamp-On o Tail Skis.

FEDERAL AIRCRAFT WORKS
3456 N. Mississippi Drive Minneapelis, Minnesola

- Master S_ki Builders Since 1925

AIRCRAFT SKIS

Federal refractiable, hydraulically actvated wheel
ski on C-47 (Douglas DC-3, Dakota).

._;'-""_._iﬂ-.: . ™ el o
Federal hydraulically acluated, combination
wheal tki inttallation on Cessna 170.
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ENGINEERED FOR RUGEED ASSIRNMENTSY

DIRECTIONAL
POWER RELAY

Provides absolute protection for
generators and connected loads —

This relay is designed for use on power systems of two or more 208/120, volt, 4
wire, three phase, alternators operating in parallel, Its function is to prote the
system by removing an alternator in the event of a drive failure, @ shuldawn of
the drive without prior disconnection of the alternator, a balanced three phase
fault within the alternator or a high resistance three phase fault between the
relay and alternator. The relay operates if reverse power in any phase ex-
ceeds 1500 watts. It has an inverse time characteristic. At 2000 watts the

relay operates in 0.4 seconds.

Completely environment-proofed
to meet critical requirements —

Designed for critical aviation applications, all components except
the current transformers are mounted on a single shock-mounted
chassis with all items including wiring 100%, potted for complete
immunity te environmental conditions or changes. Rugged cable
connectors permit quick, easy replacement of the entire unit or
current transformers. This equipment is readily adaptable to
power systems of other voltages and frequencies.

Call or Write for New lllustrated Brochure on Gavco's Stand-
ard Aviotion Components—Inguiries on other than standard
equipment will receive prompt attention.

GAVCO CORPORATION

A Subsidiary of General Aviation Corporalion
540 EAST BOth 5T., MEW YORK 21, N. Y. * Tel. TRafalgar 9-8800

CISION ENGINEERED POWER RELAYS, VOLTAGE REGULATORS, FREQUENCY
RONIC EQUIPMENT FOR COMMERCIAL AND MILITARY APPLICATIONS
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FLITE-TRONICS CA-1 AUDIO
DISTRIBUTION AMPLIFIER

gives 7.5 watts of power for really
practical cockpit loudspeaker
operatian in any size aircraft!

gee complete relief from earphone
discomfort with the CA-1 amplifier
"powering”  their loudspeakers.
Reliability, time-delay muting of marker chan-
nel and ease of maintenance make the CA-1 the
logical airline choice!

CORPORATION —
EXECUTIVE PILOTS . . .

audio channel selection. Ample
power wo properly operate loudspeakers in high
noise level areas, rugged construction and space-
saving dimensions are featured,

-, 3

e

BUSINESSMEN —
PRIVATE PILOTS . . .

like the way the CA-1 fits into
formerly unusable space and op-
Erates On minimum current consumption without
penalty to light aircraft power supply. Low cost
and simple installation plus headphones avail-
able, if desired, ar the Aick of a switch, is a
popular feature with all pilots!

FOR COMPLETE INFORMATION on the CA-1 Audie
Distribution Amplifier and the M8.3 Marker Beacon
Receiver, another Flite-Tronics, Inc. produc, wrile us
at 3303 Burton Avenve, Burbank, Califernia.

FLITE-TROVICS, ine.

BURBANK - CALIFORNIA

A6

| pacity to heat-treat aluminum forgings.

praise the CA-1 for offering |
integral single or simultaneous |

ment for Thule AFB, Greenland, from
North Atlantic Constructors, Norfolk,
Va,.

PRODUCTION BRIEFING

» Consolidated Industries, Imc., West
Cheshire, Conn., has installed new ag-
ing furnaces to increase by 100% ca-

» Boeing Airplane Co., Seattle, has
awarded a contract to the division of
industrial research, Washington State
College, to conduct development in
production of precision castings for the

P Thompson Products, Inc., Cleveland, ,
Bocing gas turbine,

is expected to get the go-ahead from
Navy soon to commence construction
of an ultramodern jet engine test labo- » Aviation Products Co., Wichita, has
ratory at Painesville, been appointed representative  of
Transco Products, Inc., Los Angeles, n
Kansas, Missouri, Oklahoma and Texas
for Transco’s motor and manually op-
crated coaxial RIY switches and motor-

 DEAN & BENSON

serves the
aircraft
industry

» Westinghouse Electric Corp. has re-
ceived an order for nearly $100,000
worth of additional electrical equip:

In order to assure our customers of
o minimum of vibration due to im-
balance, each fan assembly is dy-
namically and statically balanced as
shown above.

This is the final operation before
shipment so that each fan assembly
—which is individually boxed—may
be installed directly in the aircraft
as it is unpacked.

These engine cooling fans, engi-
neered and tested by DEAN & BEN-
SON RESEARCH, INC., and built by
THE BENSON MANUFACTURING
COMPANY, KANSAS CITY, MIS-
SOURI undergo many other tests
and inspections in order to insure to
our customers the precision equip-
ment demanded by the aircraft ‘gir leakage’ and re-circulation, thereby
Fﬂdﬂiff{ﬁ increasing the fan efficiency,

DEAN & BENSON FACILITIES ARE AVAILASLE — FOR You

Facilities Available for:
® Fan and Blower Calibration
® Qil Cooler and Carburetor Air Scoop

Development and Testing
® Propeller Spinner and Blade Cuff Research

Another methed used to insure to our
customers a minimum of operational dif-
ficulties.

Each tan is checked for runout at the
hub, the bulkhead and the blade tips, as

shown in the above photograph. By main-
taining close limits of this runout, it is
possible to install the stotor, and variable
inlet vanes when required, within thous-
andths of an inch of the fan to prevent

Fan Resecarch

Engine Cooling Testing

Package Power Plants

Power Plant Cooling Development

DEAN & BENSON RESEARCH, INC.

16 Richmond Street Clifton, New Jersey
Kansas City Office: 1811 Agnes Avenue, Kansas City, 1, Missouri
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actuated and  manuoally operated  mon
and hot air aviation valves

> SPO, Inc., and Shellmold & Machine
Co., Inc., both of New York, have
agreed that SPO’s manufacturing and
chstribution facihties will be available
to Shellmold for production and  dis-
tribution of shell molding machinery
and auxibary equipment.

> Solar Aircratt Co. has retained Paul
Mantz for flight-testing Solar’s  small
airtborne  gas-turbine  driven  auxiliary
power units for USAF in Mantz' con-
verted B-25 medium bomber,
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‘Smear’ Camera Aids |

Spark, Flash Studies

Explosive, flash and spark-discharge
studies can be photographed with a
ncw smear camera developed by Beck-
man & Whitley, Inc, San Carlos,
Calif.

Action of the research tool is based
on a murror, rotating at speeds up to
50,000 rpm., which wipes the test
image onto hlm at a sweep rate of
about hve millimeters per microsecond.

With this arrangement, the sequence
of events taking place is smeared or
spread across the film as a plot against
time. Interpretation of the test pattern
can  be facilitated by using separate
images of the test made with the mir-
ror hixed, This produces a vertical line
on the hlm which serves as a reference
for measurement.

Standard 4 x S5-n. camera film is
used. Lenses are color-corrected for
4,500-Angstrom region, are coated, and
have a resolving power of 30 lines per
millimeter. The stainless-steel rotating
mirror is optically flat to one circular
fringe and can be rotated from 3,000
to 50,000 rpm. Sweep rate is variable
from 0.327 to 5.466 millimeters per
microsecond.
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Pcmred above is the Grumman F9F-6 COUGAR—

the new swept wing jet fighter,
rated in the "over 650 m.p.h.” class.
Special hydraulic applications, essential to its
dependability and ease of control, were developed
through the coordinated technical skills of

Grumman designers and Electrol hydraulic engineers.
Such cooperative eftort on the part of Electrol's staft

has been utilized effectively by

many of America’s leading aircrafc builders.

Electrol

HYDRAULIGS?

P e TSR | 1L,
o {~ KINGSTON, NE W-YORK
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CYLNDERS » SELECTOR VALVES « FOLLOW-UP VALVES
CHECK WALVES + RELIEF VALVES * HAND PUMPS
POWERPAKS » LANDING GEAR OLEOS + SOLENOID
VALVES « ON-OFF VALVES « SERVO CYLINDERS < TRANSFER |, .\ 0 ["ie

ML vALVES « CUT-OUT VALVES = SPEED CONTROL VALVES Liabo dat St

Leller Dewgned Froducls Ue Hlectrol Hyaraudics

e
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V) control is the vital element

There is no safety without control, and the widespread

acceptance of ADEL Aircraft Equipment by private, com-
mercial and military airplane manufacturers 1s the best

possible tribute to its unsurpassed performance.

Built to exacting aircraft standards, ADEL Aircraft
Hydraulic and Pneumatic Control Equipment, Heater,
Anti-Icing and Fuel System Equipment and Engine
Accessories are readily adaptable to any application where
compactness and unfailing dependability are required.

ADEL performance...efficient and safe!

A DIVISION OF GENERAL METALS CORPORATION

BURBANK, CALIFORNIA » HUNTINGTON, WEST VIRGINIA
CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED

ADEL

AVIONICS

LIMIT SWITCHES
PRESSURE CAPSULE

ROTATABLE HEAD

= B = co— e =

BULLET HEAD always points into apparent wind, giving yaw or attack angle.

SERVD

SYNCHRO

MOTOR

2-in-1 Unit for Yaw, Attack Angles

High accuracy and sensitivity when operating over a
wide speed range is claimed for the new device.

By Philip Klass

Rockets launched from fghters and
mterceptors head off at approximately
the same angle of attack and vaw as the
launching airplane has at the instant
of launching, regardless of aiming direc-
tion. For this reason the fighter gun-
sight computer and the interceptor fire
control computer need to know the air-
plane’s angle of attack (A/A) and angle
of yvaw (A/Y. This use of such data is
in addition to previous applications for
cruise control and stall warning.

The fast-growing ficld of devices to
measure and indicate these angles now
has a new entry, a servo-driven, balanced-
pressure type which can measure and in-
dicate both angle of attack and yaw
simultaneously. It is made by the newly
formed Young Instrument Co,

» Performance—Here's what Donald W.
Young, the device's inventor, claims for
the new unit:

® Accuracy. Measures local angle of at-
tack and/or yaw within 0.1 deg.

e Sensitivity. Responds to pressure dif-
ferentials as small as 0.002 in. of water,
® Dynamic response. Qutput signal is
flat within 109 for A/A or A/Y varia-
tions at frequencies up to 4 cps.; a high-
performance version of the device is flat
out to 1.5 cps.
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* Lowspeed operation. Operates at air-
speeds as low as 25 mph., which permits
its use on helicopters.

e Highspeed operation. Has heen fAlewn
at Mach 0.75, and with proper choice
of heads can be used at higher speeds.

e Useful output. Provides either synchro
or potentiometer tvpe output signal, or
both if required.

The new transducer can be furnished
as either a single-function device to
measure either A/A or A/Y, or as a dual
function unit to measure both. For use
with gunsight or fire control computers,
the system consists of a transducer ele-
ment and an amplifier.

If visual mmdication of A/A or A/Y 15

required, a small panel indicator is
added.
» Single-Function Transducer—The sin-
gle-function transducer clement con-
sists of a fixed boom (attached to the
airplane) which supports a pivotally
mounted bullet-shaped head. The
hiead’s mounting gives it freedom to
move verticallv (or horizontally if used
for A/Y measurement) with respect to
the boom. A small d.c. motor in the
boom drives the head to keep it always
pointed into the apparent wind. As a
iesult, the deflected angle of the head
relative to the boom is the desired angle
of attack (or vaw).

T'wo pressure orifices located cqui
distant of and on either side of the
head's center are vented to a small
pressure capsule in the head. Inside the
pressure capsule a set of contacts is
arranged so it will close when pressure

at the top orifice is greater than at the
bottom orifice; the contacts will open
when the reverse is true. The contacts
operate through a separate vacuum tube
ampliher to cause the motor to posi-
tion the head to equalize pressures at
the two orifces.

The same motor drives a small syn-
chro or potentiometer shaft through
an angle proportional to head deflection
to generate the A/A or A/Y signal.
> “Hunting Servo"'—In most servo svs-
tems, the motor stops when the "null”
or desired position is reached. Not so
in the Young device. To obtain maxi-
mum sensitivity, the motor operates
continuously between the contact-open
and the contact-closed positions at a
frequency of 100 to 200 cps. This
lunting frequency is so high, and the
amplitude is so small, that it has no
adverse effect on a gunsight computes
or panel indicator operating from the
device.

At first glance the continuous servo
hunting action would seem to court
contact-life problems. However Young
says the contacts carry only 0.5 ma. cur-
rent.

e adds that the svstem operated

on a B-45 at Wright Air Development
Center for a vear without difficulty.
» Dual-Function Unit=The combined
A/A and A/Y unit 15 essentially a com-
bination of two singlechannel units.
The head 15 gimbaled to permit both
horizontal and vertical motion and 1t
is driven by two separate motors, one
for each axis. The rotatable head has
four orifices, and the amplifier con-
tams two separate channels.

The  single-function  transducer
weighs 1.8 1b.; its amplifier weighs 4.8
Ib. The dual channel transducer weighs
1.3 1b.; its amplifier weighs 5.5 1h.

Young attributes the transducer’s
good dynamic performance to the fol-
lowing design characteristics:
¢ Pressure capsule is located close to
the orifices, thereby climinating pneu-
matic lag.
® Powered servo system cnables the
servo motor, rather than slipstream
forces, to perform the “horsework.”

e Null system permits pressure capsule
to operate in a -‘:mn];arativel}' NATTOW
range, resulting in high sensitivity over
wide range of airspeeds and angles of
attack,

» Other Details— I'hermostatically con-
trolled electrical heater clements are
mcorporated in the transducer head to
prevent binding at low temperatures.
Young says his system has operated at
temperatures of —38F to 120F and that
the pressure capsule has been tested
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IN SHIPPING COSTS

Your aircraft parts ride high, wide and
handsome when they're shipped with
Tekwood® protection.

Tekwood, the paper-and-hardwood
sandwich, is rugged. It's tough. It gives
you more strength ... with less weight.

No wonder the largest manufacturers
of aircraft parts use it to protect their
products. . . and save on shipping costs
at the same time.

Tekwood saves time and labor, too.
It's easy to work and hard to hurt. It
won't buckle, split or splinter. And it
takes stenciling beautifully.

What's more, Tekwood's low in vost,

Investigate all of Tekwood's money
saving features. For sample and de-
tailed information, mail this coupon
.+ today.

Genuine Tekwood is made only by
UNITED STATES PLYWOOD
CORPORATION

Largest plywood organization in the world
53 West 44th Street, New York 35, N. Y.

Manufacturers of Weldwood® Plywood

Tekwood Is a patented product—U. 8. Pat. No, 1907344,
Trade-mark reglstersd.

United States Plywood Corporation
55 West 44th Street, New York 36, N. Y.
. AW-1-5-53

Yes, send me a8 Tekwood
sample and the up-to-the-
minute data.

.........................................
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Boeing (and many other
leading aircraft com-
paniesiuses Telowood
for strong, inex-
pensive contain-
ers to protect
ard ship var-
lous Alr-

plane parts

| at 18017 wath no 1l ettects.

The servo amplificr for each channel
consists of a 65N7 voltage amplifier
and two thyratrons operated push-pull.
The amplifier requires 115 v, 400-c. and
28-v. d.c. power.

» Interesting History—1The new device
was developed by Young for wind-

| tunnel use while he was employed at
| the Wiright Air Development Center

in Davton. The government obtained
a non-exclusive rovalty-free license to
the device but government policy
cnabled Young to retam and exploit
his personal patent rights.

To do this, Young has raised capital
and formed the Young Instrument Co.
ll¢ says that the company is tooled for
production on both single- and dual-
channel units and can offer 90-day de-
liveries.

Company  address: P.O. Box 176,
Station A, Dayton, Ohio,

'PAA Finances

Monrovia TVOR

Pan American World Airwavs  ter-

minal omnirange (I'VOR) station, be-
licved to be the first airline-inanced
installation of its type, is expected to
¢ mto operabion within 60 days at
Roberts I'ield, near Monrovia, Liberia.
The installation is a  high-powered

AERONAUTICAL
OR

ELECTRONICS
ENGINEERS

Unusual positions for graduate aero-
naulical or elecironice engineers in
Flight Operational evalualion and
study work. Opporlunily lo progress
with expanding flight research or-
ganization, primarily engaged in
flight test and development of com-
mercial aircraft Instrumentiation and
flight control equipment.

Position involves intimate association
with all phases of flight test activities,
including preliminary study work,
planning of flight tests and analysis
of results, Unlimited opportunity fer
technical advancement. Location is
al MacArthur Airpert near Sayville,
Long Island, 50 miles eas! of New
York City.

Submit resume to:
Flight Reserach Dept.

SPERRY

GYROSCOPE CO.
Box 218, Ronkonkoma, N. Y.

vorsion: of the TVOI developed  last
spring  under  Air Transport  Assn.
sponsorship.

PAA lost a Constellation at Mon

rovia in June 1951 during an mstrument
approach  using Monrovia's  low-fre-
quency  radio beacon  which  suftered
mterference from the nearby beacon at
Dakar. The new TVOR replacement,
operating in the VHI® band, is expected
to prove a more uscful and dependable
navigation aid, particularly during the
frequent tropical storms.
» High-Powered TVOR—-The PAA m-
stallation is a TVOR in the sense that
it 15 mstalled at the runway intersection,
permitting its use for instrument ap-
proaches as well as for en route naviga-
tion.

The equipment resembles the CAA
omniranges (VORs) in that it has a full
200 watts (compared with 50 watts tor
the regular TVOR.  Another diftor-
ence is that the PAA station will have
dual equipment with provision for auto-
matic switchover in event of failure.
> Alford Antenna—Location of the
TVOR at the runway intersection 1s
made possible by the use of an Alford
slot antenna which keeps total equip-
ment “shack” and antenna height
under 15 ft. A PAA spokesman savs
that the normally exposed antenna slot
has been covered with a plastic maternial
to keep out torrential ramns experienced
in the Monrovia arca.

Wilcox Electric VHI® transmitters
will power the new TVOR; Maryland
lectronics Co. 15 supplving the gonio-
meters. All equipment has been treated
to withstand tropical environment, ac-
cording to a PAA spokesman.

GE Designs Rugged
Radar TR Tube

General Electric has anmounced 2
new tube for X-band airborme radar
whose all-metal construction increases
tube strength and reduces tube weight.

The new tube 15 a TR type. (TR
tubes are used to decouple the radar
receiver from the common transmitting
and receiving antenna dunng  trans-
mission to prevent transmitter output
from damaging the sensitive receiver.,)

Designated the GL-1B24-A, the tube
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All listed diometers
—hex and internal
wrenching types. AN
specifications.

FLEXLOC SELF-

LOCKING NUTS,
REGULAR TYPE

Both stop and lock nuts,

One piece construction, re-
silient segments lock posi-

tivaly with uniform torque,
Aircraft approval, sizes
# 4 to 14" inclusive. Reg-
vlar steel FLEXLOC approved
for temperatures to S50°F.

high strength, flush
head type.

STANDARD NAS NAS INTERNAL
"SIX-DIGIT” SHEAR BOLTS WRENCHING
ENGINE BOLTS Close tolerance, LOCK NUTS

Superior safety
nuts. Sizes from 4"

to 1%2"",

it

NAS INTERNAL
WRENCHING
AIRCRAFT BOLTS

Latest NAS specifi-
cations, Threads are
fully formed by
rolling after heat
treatment.

INFORMATION UPON REQUEST. ADDRESS DEPARTMENT &78.

S

FLEXLOC SELF-
LOCKING NUTS,
THIN TYPE

Less than regular height,
yet conform to occepted
standards. Every thread,
including the locking
threads, carries its share
of load. Have all regular
Fiextoc features, but
sove weight and height.
Aircraft approval, #6
to 1% ",

AIRCRAFT PRODUCTS DIVISION

STANDARD PRESSED STEEL CO., JENKINTOWN 3, PENNSYLVANIA

FLEXLOC EXTERNAL
WRENCHING NUTS

Incorporate famou:
Fiexioc self-locking prin-
ciple and one-piece, all-
metal construction. Lotest
MNAS specifications. Sizes
from %'' to 12" NF
Thread Series. Approved
for temperatures to S50°F,

INFORMATION ABOUT FLEXLOC OMN REQUEST. ADDRESS DEPARTMENT 51,
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PROPULSION

WHAT THIS SIGN MEANS

Symbol of the atom, this sign is also of special significance to your future!

PROJECT

For General Electric is now offering you a career opportunity in the great

new field of the age — atomic power!

WORK ON THE DEVELOPMENT OF ATOMIC-POWERED AIRCRAFT ENGINES

GENERAL ELECTRIC

Here is a yvoung and expanding industry whose possibilities are unexplored. Enormous
challenges still lie ahead. As one of the men who pioneer the industry now with
General Electric, you can look forward to a future of progress and achievement.

Positions are now open with the Aircraft Muclear Propulsion Project in the following fields:

REACTOR DESIGN
TEST EQUIPMENT
INSTALLATION FACILITIES
JIGS & FIXTURES

AIRCRAFT POWER PLANTS
CONTROLS & INSTRUMENTATION

TEST FACILITIES
TOOLS & DIES

G-E BRINGS THE FOLLOWING ADVANTAGES TO YOUR ATTENTION:

e New, progressive community on the outskirts of Cincinnati,
the Queen City of America. Convenient to modern plant.

» Pension, health and life insurance. Company stock bonus plan.

F. E. Reasoner, A.N.P. Project

ELECTRIC

Cincinnati 15, Ohio

Please write for application to:

GENERAL

P.O. Boex 132,
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TO YOUR FUTURE
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s an integral-cavity, tunable tyvpe de-
signed  for pulsed microwave circuits
which don’t require a° hxed electrical
position for the short-circuit.

GEsays the GL-1B24A may be oper-
ated with 100-kw. peak imm.r trans-

mitters and that it has a recovery-time:

of four microseconds, with 3-db. at-
tenuation, at 10-kw. peak. Leakage
power is listed at 30 milliwatts. The
tube weighs ¢ 1Ib. and can be operated
from 8,490 to 9.600 me.

Tube Dept., General Electric, 1
River Road, Schenectady, N. Y.

Input £l ot Coading OiETs

Fast-Acting Clutch
Developed by NBS

National Burcau of Standards has de-
veloped a new fast-actmg magnehc
clutch for instrument servos or control
systems such as are used in highspeed
computers.

It develops its maximum output
torque in less than a third of a milli-
second. The device, called a "loud-
speaker’” clutch because it uses a mov-
ing coil clement similar to a loudspeaker
voice coil, was developed by Jacob Rabi-
now who, several years ago, developed
the fast-acting fluid magnetic clutch at
NBS.

The clutch is a low-torque device.
Rapid clutch response is made possible
by low inertia of the moving element
which engages the mput and output
shafts, and by a compensating coil
which reduces the inductance of the
actuating coil. This permits rapid
build-up of the actuating coil’s magnetic
field, which in turm engages the mag-
netic clutch.

The present experimental NBS loud-
speaker clutch delivers 10 in. oz. maxi-
mum torque. When 300 v, are applied
to the actuating and compensating coils
and to a third coil—the permanent field
winding—the output shaft begins to

move within 0.2 millisecond and |

reaches full speed in 0.3 millisecond,
NBS says. Response goes down L.hghﬂv
with lower field voltages. Tnitially high
hield voltage needed “for fast response
must be reduced immediately atter en-
sagement to prevent burnout of the
coils, NBS warns.
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» Cooling Design  Manuals—Design
manuals to help engineers design ade-
quate heat transfer provisions into elec-

tronics equipment are being prepared
by Comell Aeronautical Lab under

BuShips contract. CAL has made a
nationwide survey of heat transfer tech-
nigues in current use as part of program,

> Airline DME Tests Begin—1TWA,
American, Eastern and United are in-
stalling CAA-loaned DME  (distance
measuring equipment) for operational
tests on the Chicago to New York air-

Factsm_{%

Figure:

This luscious, long-stemmed fgure last

fall earned its owner, Flame-Haired,
Blue-Eved Pat Blake, the title "Miss Lusty
Girl of Texas." Also, the Variety Club voted

hers the Most Beauniful Legs in Dallas, |

a decision backed unanimously by an

informal panel of pilot-judges reviewing |

the case on Southwest Airmotive's front
porch. Pat — all 19 years, 5° 7", and

122 Ibs. of her — joins us in wishing you |
and yours many happy landings in 19531

Fact:

America's leading manufacturers have |

entrusted their distributorships to Southwest

Airmotive Company. They have found |

in SAC an aggressive,
imaginative, square-
dealing teammate.

In this spirit, SAC
proudly — and
completely —

» Antenna ﬂﬂmd:-:un'

witys which are now equipped with
DME ground stations. Each airline re-
ceived two sets, one for use as a spare.

» HHUP-2 To Use M-H Autopilot—
Piasecki has ordered more than 50 of
the new Minneapolis-Honeywell E-12
helicopter autopilots for use on its Navy
HUP-2s. This plus previous $4.5 mil-
lion order from LTS AT for Piasecki H-11
autopilots establishes M-H hrmly in the
new helicopter stabilization field.

v Moves—Dome
and Margolin, a hrm which specializes
m high-frequency antenna development,
P irticul arly for aircraft use, has umvc{l
to a new plant in Westbury, L. I, N. Y.

represents such famous names as ARC, Bendix |

Products Division, Bendix Scintilla, BG,

B. F. Goodrich, Champion, Eclipse Pioneer,

Hamiltgn Standard, Pratt & Whitney Aircraft,

Wright Aeronaunical, and many others, | e
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1934 ... Ford Tri-motor

1953 . .. American Airlines DC-6B Flagship
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Ameriean Arrirnes
Hhase yced sINCLAIR
AIRCRAFT OILS

£xe/¢/:ive(y‘_/

From 1934 €o 1953,

Sinclair Aircraft Qils can prove their guality in vour operations. For full details phone
or write Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y.
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Helicopter Mail Rings Bell in Chicago

® PO shows airmail rise
since service started.

® HAS lauds reliability of
its six 47Ds,

by George L. Christian

Chicago—In three vears Helicopter
Air Service has operated its six Bell 47D
hiclicopters 19,000 hours and flown
over 1,000,000 revenue miles without
scratching a machine. And it has com-
pleted 96% of its schedules—no mean
feat in the Windy City.

The Bell is proving to be a highly

reliable machine, C. W. Moore, HAS'
vice president, operations, says. “We
haven’t lost a mile due to mechanical
failure in at least six months,” he says.
This is particularly significant because
HAS’ Bells, with one exception, are
the oldest 47Ds in operation. Each of
its machines has accumulated over
3,000 flying hours.
» PO Happy—The Post Office is en-
thusiastic about HAS® service. Fdward
P. Freeman, assistant general superin-
tendent for air, 6th Division, told
Aviation WEEk that helicopter service
in the Chicago area has increased air-
mail from suburban post offices 60-65%
since service was inaugurated in August
1949. Evanston, Ill., largest town on
the operator’s route, showed a 93% in-
crease in one vear.

HAS helicopters pick up and deliver
mail thrice daily to 33 cities and towns
which serve 50 post offices. HAS oper-
ates an additional 18 dailv roundtrip
shuttle flights from Chicago’s Midway
Airport to the downtown 13-storv post
office. The copters make the trip in
10 min. (opposed to about one hour on
the ground).

As to the advantages of helicopter

mail delivery, Freeman estimated that
the service expedited morning mail de-
livery some 24 hours. HAS' own esti-
mate was a saving of from six to 36
hours. On special occasions, such as
holiday weekends, two to three days
may be saved.
» Stripped for Action—As HAS began
operating its Bells, it found some
changes and improvements desirable to
make the machines more suitable for
the particular job at hand. These are
some modifications initiated by HAS:
e Enlarged side bins by four inches,
increasing capacity about 30%.
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e Removed co-pilot’s seat, making room
for 100 1b. of mail up front.

e Installed rear bin where another 60
Ib. of mail may be carried.

s Improved the harness. HAS installed
Packard Electric ignition harnesses in
place of the original installation. The
Packard equipment saves about hve
pounds, 509 of hamess weight; it is
easier to maintain, and costs only 25%
as mmch as the oniginal harness.
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GRASSY ERELE above is typical of Helicopter Air Service's suburban heliports.

e
=

o Installed duct zipper to simplify spark
plug removal. Previously a cloth air
duct leading from cooling fan to oil
cooler made removal of three spark plugs
difficult. Better accessibility is particu-
larly important when you remove plugs
every 25 hours, as [TAS is now doing,

e External power supply may be tapped
into an HAS-nstalled electrical plug
for starting the engine.

o Automatic fuel pump switch was in-
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Expanded Production
of Pesco Fuel Pumps...

Today, five factories, in five cities, are devoting all,
or part of their manufacturing facilities to building
Pesco fuel pumps. The result is a three-fold increase
in the production of these vital jet engine and
aircraft parts.

In each of these five plants, Pesco’s rigid statis-
tical quality control, high standards of precision
craftsmanship, and grueling production tests give
complete assurance that these Pesco pumps will
operate more efficiently and more safely over a
longer period of time . . . will not fail when human
lives are depending on them.

Pesco Products Division, Borg-Warner Corporation, 24700 North Miles Road, Bedford, Ohio
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BELL 47Ds, with compact main rotors, do not take up much room in the hangar.

stalled to prevent sudden loss of power
should the main fuel pump fail. Switch
automatically starts the auxiliarv pump
if carburetor fuel pressure drops to 2
psi.

® Heating system for the bubble-en-
closed cockpit was simplified. HAS
ducts the heat rejected by the oil cooler
to an opening in the upper rear of the
cockpit. Heat is also directed upward
on bubble to act as a defroster. A
butterfly valve dumps heat overboard
when not needed. The svstem incor-
porates no motors, has onlv one valve
and weighs one pound.

5 R:})laccd wheels with skids. The
simple skid installation saves 45 lb.;
requires less maintenance becaunse there
are no tires, bearings or shock absorbing
mechanisms to take care of; gives in-
creased safetv in case of a forced land-
ing—wheels dig into pot holes or soft
ground and mayv flip the copter over.

¢ Removed boom covers, lightening the
craft by 20 Ib.

Maintenance

Generally speaking, HAS 1s pleased
with the reasomable maintenance re-
quirements of the Bell helicopter. D. S.
Angstadt, superintendent of mainte-
nance, hke the 47I)'s compact twin-
bladed rotor which takes up onlv 10
feet of hangar room in width, He savs
the machine is straightforward and ac-
cessibility is good.

HAS is very conscious of parts re-
tirement—cach part 15 numbered and
closelv watched to make sure it is re-
tired immediately when its time runs
out,
> Plug Problem—Initiallv, TIAS Tad
chronic spark plug troubles—thev are
responsible tor the current 25-hr. man-
datory plug check. Major problems, ac-
cording to Moore, were missing, back-
firing and plug fouling. '
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These are the steps HAS took to
remedy the problem:
® Winterized the engine bv covering
louvers in the engme compartment
housing. This prevented blower cool-
mg ar from escaping too rapidly and
kept engine warmer.
¢ Changed plugs from RCSSS platinum
clectrode to ACH7 massive electrode
plugs. Considerable improvement was
noted.
¢ Put Shell's anti-fouling  additive,
TCP (tricresyl phosphate), in the fuel.
Program, started last August, calls for
adding TCP in the proportion of one
gallon to 1,000 gal. of fuel. HAS does
its own mixing in its fuel trucks. Ob-
jective of the program is to increasc
spark plug inspection time from 25 to
50 hours. Results to date have been
difficult to evaluate, according to Moore.
One reason is that TTAS had its plug
troubles pretty well licked before the
TCP test started, Moore savs, so there
was little room for improvement.

Moore adds that TCP shows no ad-

verse cifect on engine parts. He expects
that it will be possible to E‘lr'}l[]'I.IHfE
T'CP's cffect on p?ugra after more time
ltas been accumulated.
» Main Rotor—Angstadt is pleased with
the Bell's main rotor.  Units have gone
2,500 hr., a long time for such a unit,
he savs, And the wood construction is
good, because mcipient failures are easy
to detect.

Makeup of the blade, from leading to
trailing edge. is: Jaminated birch over
a steel core, spruce, balsa and a spruce
tratling edge. The spruce spars are
set with grain running at 90 deg. to
cach other. To assure matching of
cach pair of rotor blades, Bell makes
their spruce spars from the same piece
of wood, thus making certain the wood
in each blade has the same specific grav-
itv, water content, cte. Balsa ends at
two-thirds of length of the blade are

replaced by spruce.  The leading edge
15 protected by a stainless steel sheath
and the whole blade is covered with
Fiberglas cloth.

* Tail Rotor—HAS 1s having trouble
with the tail rotor, Main problem is
cracking of the steel leading edges.
OUne rotor, for example, had to be pulled
with onlv 83 hours on it.

Another headache for HAS is cracks
appeanng in plastic bubble and door.
Replacements are expensive,

Communications equipment in the
copters consists of a dual VHF trans-
mitter—one for company frequency, onc
for the tower—and a receiver.

LHIAS trics to keep dual spare units of
all major components, such as power
packs, rotors, cte., for quick replace-
ment in case of failure.

Engine and airframe major overhaul
period now stands at 300 hours.

Operations

HAS operates three routes around
suburban Chicago, in addition to a
shuttle service between airport and post
ofhce.
® Route A stretches north, partially
along Lake Michigan, taking in Evans-
ton and Winnetka, has its northern
terminus at Waukegan, and swings west
as far as Barrington. Total stops—12;
scheduled flying time—2:05 hr.

* Route B, the western segment of
ITAS" route. serves West  Chicago,
Flgin, Geneva and Aurora. Total stops
—12; scheduled flving time—1:55 hr.

e Route C loops south, taking in East
Chicago, Garv, and Joliet. Total stops
—12; scheduled flving time—2:00 hr.

e Shuttle from the airport to Chicago’s
Main Post Office downtown makes 18
roundtnps dailv. Starting at 7:20 am.,
the Bells hop back and forth on a
tight schedule, 10 minutes from point
to pomt and five minutes on the
eround.

FFive of the 15 trips allow longer
turn-arounds for refucling and other
PUTPOSES. '
> Statistics—Ilere are some operating
statistics revealed by TIAS for Sceptem-
ber 1952 and September 1951, The
1951 fgures are in parentheses.

e Pounds carried—270, 824 (240,058).
¢ Revenue hours flown—635:20 (467:
109,

e Miles scheduled—34,901 (26.893),

o Miles flown—34.901 (26.893).

® ¢ performance=100 (96.5).

® Ton-miles carried—2,567.3 (2.100.9),

[elicopter average pavload factor is
about 40% and utilization has moved
up from 2:56 hr, to 3:33 hr, Utilization
15 cut sharplv because there is no night
flving. Each copter averages about 130
hours of fAving a month. One machine
i5 alwavs in the hangar for a major
overhaul,

» Pavload—Maximum  allowable  gross
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THE NEW SIMMONDS PACITRON
ELECTRONIC FUEL GAGE

More than twenty U.S. and foreign airlines are
equipped with Simmonds eleccronic fuel gages.
Now available is the new lightweight Pacitron
system with the miniaturized amplifier-bridge —
lightest and most compact unic of its type avail-
able. The reliability and rugged service which
have uniformly characterized Simmonds gages
have established their leadership in the field of
electronic fuel gaging.

SIMMONDS PRECISION
PUSH-PULL CONTROL SYSTEMS

Simmonds controls
are positive, precise
and versatile, Adaprable

to the most complex require-
ments, such as bends around
obstructions, operation under tem-
perature extremes, precise control
under vibration. Typical applications
are operation of pressurized door controls, pro-
peller governors, parking brakes, etc. Write for
new, complete design manual.

== Maonufacturers of
Specialized Electronic,
Mechanical and Hydraulic

Equipment for Aircraft

MANUFACTURING PLANTS B
BRANCH OFFICES B

As recognized leaders in the design and manufacture of precision elec-

tronic, mechanical and hydraulic equipment, the Simmonds development
group presents a growing line of advanced products, proven to the latest

specifications of the U.S. aircrafr industry.

STRONG LIGHTWEIGHT COWLING LATCH

In weights of only 6 oz. and 8 oz. withstands 7,000 Ibs.
in both tension and shear. Flush-fitting. Cowling pull-

m up adjustment. Simple construction— just housing and

A . toggle. For hinged or detachable panels. Accommo-

8  dates principal cowling curvatures. Send for data
sheet.

HIGH STRENGTH ACCESS LATCH

Weighs only 3.2 ounces, yet takes ultimate load of

2,700 lbs. tension, 5,000 1bs, shear, For panels, cargo
=\ doors, radomes and similar surfaces. Pull-up and ad-
) justment features, Flush when installed; gives positive
lock, yet unlocks with finger pressure. Only two parts,
\.' toggle action.

HYDRAULIC FUSE

This quantity measuring fuse acts as an automatic
shut-off for aircraft hydraulic systems, It closes when-
ever more than a predetermined amount of liquid
' passes through the line.

Look to Simmonds for the Finest

in Advanced Air Accessories

SIMMONDS
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ON ALL AIRCRAFT

REG. TRADE MARK

FLEXIBLE HOSE LINES with detachable, revseable fittings

AEROQUIP CORPORATION, JACKSON, MICHIGAN

SALES DFFICES:

EURBANE, CALIE. = DAYTON, OHIOQ - HAGERSTOWHN, MD. = HIGH POINT, M. C. = MIAM| S5PRINGS, FLA
MINMEAPOUS, MINM, = PORTLAMD, ORE + WICHITA, KAN. + TORONTO, CANADA
AEROQUIP PEODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S A, AND ABROAD
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HAS removes co-pilot seat from 47Ds.

weight of the 47Ds is 2,350 1b. |

HAS figures the crafts’ pavlead this

way: Average ship weighs 1,575 Ib.
empty; two gallons of oil add 15 1b,,
and 33 gal. of fuel another 198 lb.
add the actual weight of the pilot and
subtract the total from 2,350 1b. and
vou have the available payload.
" Since fuel consumption is approxi-
mately 1 1b./min,, the craft’s payload
increases about 60 1b. for every hour
flown without refueling.

From a practical point of view, the
copters have a maximum payload of
about 400 1b. on Routes A, B and C.

This is about all you could squeeze
into the four compartments’ total area
of 45 cubic feet with the average
density of mail of somewhat over 10
Ib. per cubic foot.

Shuttle flights taking off from the
post office are restricted to a maximum
payload of 350 Ib. because of the haz-
ard of a 9foot wall surrounding the
post office roof,

Maximum load on imbound shuttle
flights is fixed at 400 1b. because the
tight schedule does not permit hgur-
ing exact payloads for each trip.

» Demonstration Flight—This reporter
took a nde to the post ofhce in a newly
acquired 47D which still had the co-
pilot's seat in it. We “taxied” from
HAS' headquarters across the airport to
the held post office. "laxing™ was
done at altitudes varying from six to
10 feet. Helicopters maneuvering
around the feld at these on-the deck
altitudes are treated as taxiing aircraft
by the tower. The flight from airport
to downtown took seven minutes. We

flew formation with another HAS ship |

delivering mail.

Cruising altitude was about 800 ft.
and we indicated about 75 mph.
Moore, the pilot, said that the bins

slowed the copters down about 15 |

mph. Landing on the roof, 238 ft,
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COMPLETE
EHGIHEEHIHG SERVICE
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ENGINEERS
AND

SCIENTISTS

You are invited to write regard-
ing long-range projects at North-
rop Aircraft, Inc. Exceptional op-
portunities now exist to join the
company’s engineering and scien-
tihc staft. If qualihed, you may
select important developmental
work, or equally vital production
engineering.
Example of positions open are:
BOUNDARY LAYER RESEARCH
SCIENTISTS

ELECTRONIC PROJECT ENGINEERS

ELECTRONIC INSTRUMENTATION
ENGINEERS

RADAR ENGINEERS
FLIGHT-TEST ENGINEERS
STRESS ENGINEERS
AERD- AND THERMODYNAMICISTS
SERAVO-MECHANISTS

POWER-PLANT INSTALLATION
DESIGNERS

STRUCTURAL DESICNERS
ELECTRO-MECHANICAL DESIGNERS

ELECTRICAL INSTALLATION
DESIGNERS

ENGINEERING DRAWING CHECKERS

Qualified engineers and scientists
who wish to locate permanently
in Southern California are invited
to write for further information
regarding these interesting, long-
range positions. Include an out-
line of your experience and train-
ing, Allowance for travel expenses.

Address correspondence to

Director of Engineering,
Northrop Aircraft, Inc.
1003 E. Broadway, Hawthorne, Calif,
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above the street, was smooth in spite of
gusts ot 4U mph.

From there, the flight went to a typi-
cal HAS heliport in the suburbs. The
heliport is a wire-fence enclosed circle
some 150 ft. in diameter, equipped
with reflectors and a wind Tee, Upon
return to the airport we tried an auto-
rotation landing from about 600 ft,
When power was cut, the copter
dropped at 1,800 ft./min. with 40 mph.
forward .ﬁﬁcmli IFlare-out seemed easily
accomplished and the machine touched
down with an almost imperceptible jar
and practically no forward speed.

» Weather Limits—Weather restric-
tions for HAS operations are: 500-ft.

ceiling and f-mile visibility at the post
ofice. Elsewhere, minimums drop to
300 and 4. In fog and haze, visibility
limit is 3 mile.

HAS has studied the idea of night
flving and come to the conclusion that
night operations arc not practical with
the 47D, Added cquipment would seri
cusly cut into the craft’s payload; elec-
trical svstem would be badly strained to
handle added load of landing lights; ad-
ditional  gyro instruments cost and
weigh a lot. But HAS recognizes that
night flving would be a definite im-
provement in ifs service,

» Larger Copters—The company is seri-
cusly considering  bigger equipment,

From
~ DESIGN
Zo COMPLET

America’s Leading Name in
Aircraft - Jet - Rocket - Guided Missile
and Nuclear Propulsion Tooling.

e JET ENGIMNES—We have been tooling up Jet Engine Blades,
Buckets, Rotors, Yane Wheels, Fuel Nozzles, Fuel Control Units, After-
burner Components, Engine Components—Successfully for yeaors!

o AIRCRAFT—A large group of designers and engineers are ready
to serve you with superior performance in the fields of Airframe proc-
ess engineering, tool designing and tool building. We alse create and
tool up aircrabt tuel systems, hydroulic systems, and systems control-

ling goses and fluids.

¢ ROCKETS, GUIDED MISSILES, MUCLEAR PRO-
PULSIOMN—5orry, information is TOP SECRET.

We hove tockled ond licked maony of the aircraft industries toughest
manufacturing problems. We're certain we could make a lot more
profit tooling up simpler commercial products, but over the years our

work hos become o woy of life—attacking and defeating the

possible”,

e
im-

OUR 6 DIVISIONS ARE READY TO SERVE YOU

Qur representative will be glad to coll to tell you more about our

SErYICES.

[ J
uc&c( TOOL ENGINEERING COMPANY

General Offices —16523 EUCLID AVENUE
CLEVELAND 12, OHIO—Kenmore 1-9300
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Ehi-r::ﬂgﬂ copter routes operated by HAS.

possibly the Sikorsky S-55, a copter now
in service on Los Angeles Airways and
New York Airwavs. Not only would
the S-55 make night flving practical,
considerably improving airmail service
and helping increase helicopter utiliza-
tion, but it would permit route exten-
sion and possible passenger carriage.
None of these developments 1s practical
with the existing Bell because of its
small size, Moore believes.

The availability of larger equipment
which will permit the expansion ot air-
mail deliveries and the carriage of pas-
sengers will govern the growth of copter
service, T. H. Reidy, HAS president
says. He feels that the 8-55 will serve
nicely as an interim machine, but savs
that passenger helicopters must eventu-
ally be twin-engine craft with accept-
able single-engine performance.

» Into the Future—Reidy sketched these
ideas for HAS's future development—
all keved to the availability of larger
cquipment. He intends to apply to the
Cwil Aeronautics Board in the near
[uture for permission to initiate service
in the Detroit and Cleveland arcas,
When these services have been estab-
lished, they will be linked with each
other and with Chicago, fulfilling what
Reidy believes is the ultimate destiny
of the helicopter—area service in large
metropolitan districts and their suburbs,
linked by feeder service. He feels that
similar development will be accom-
plished on the East and West Coasts,

Currently, HAS receives $1.4925 per
mile for hauling mail the first 30,000
miles, then 65 cents for cach additional
mile. (According to CAB Docket
#5514, LAA’s rates are $1.76 for the
hrst 30,000 miles, then 81 cents a mile.
LAA has only recently put its large
5-55s In operation.)

HAS is a small company—total num-
ber of emploves is 47 and average
monthly payroll is about $12,000. But
copters will grow, Reidy savs, and so
will Helicopter Air Service.
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Nﬂ[’lhl‘ﬂp boundary-layer research scientists, like the man above,
are concerned with complex problems aimed at achieving the maximum
efficiency in aerodynamic surfaces at high speed.

Equations are used to solve problems. At Northrop Aircraft, the prime
equation combines teams of administrators, outstanding scientists and
production specialists with modern industrial and research facilities. The
combination efhciently converts imagination and knowledge into
actual matériel of advanced design and incalculable value.

NORTHROP AIRCRAFT, INC.

HAWTHORNE, CALIFORNIA

Pioneer Builders ﬂfhri:gn'ﬂ and ANl Weather F‘Fﬂhrm-ﬂ BALD
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mon tvpe Bendix-Scintilla low-tension

|
0-1245 Gﬂt Sﬂlﬂ[‘ ignition system on all its R2500s,
¢ |TllI'l)i]1E Power Sets The c¢ngine conversion program

ALL-WEATHER
PROTECTION

FULL POWER

A clear inlet for
maximum performance. |

FULL PROTECTION

FULL CLOSING

For maximum range with

engines inoperative. For
ground protection.

AIRCRAFT EXHAUST MANIFOLD SYSTEMS
GAS TURBINE PARTS AND ASSEMBLIES

FERNDALE 20, MICHIGAN
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production order (over 100 units, with
contract price running into seven
figures) for the compact sets.

The units develop 45 hp., weigh
230 1b., measure about two feet to a
side. They arc started with a push-
button. The turbine uses the same fuci
as the plane’s engines.

Designated MA-1 by the Air Force,
the generators will be used to supply
power to opcrate cargo hoists, cargo
doors, etc., avoiding the necessity of
hooking in outside power or running
the main engines. When the planc's
engines are operating too slowly to
give necessary current from main gener-
ators (when taxiing, for instance), or
under emcrgency conditions, the MA-]
will supply power.

Solar says that the turbine is also

being considered for a variety of other
applications, such as power for land and

water vehicles, and as a source of heat.

Western Converts
Convair Engines

Western Air Lines is undertaking a

engines from the CA-18 to the CR-16
configuration installed in airline’s new
DC-6B fleet.

The carrier also is installing a com-

GIANT CHUCK

| Safer machining of jet turbine wheels,

disks and rings, is said to be made possible
with this new giant chuck for rigidly hold-
ing large work picces of small cross section
in place. It is designed to guard these criti-
cal parts against distortion and harmonic
vibrations encountered in highspeed machin-
ing operations. Manufacturer is Cushman

' Chuck Co., Hartford, Conn.
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primarily is a change of the super-

» Reduced number of sparc engines and
cngime parts,

e Increased pavload potential for the
Convair-Liners.

The conversion program is scheduled
for completion in early 1953 when
Western plans to start its DC-6B
SCTVICE.

‘Skygalleys’ For
American’s DC-6As

A new Skvgalley, created for Amer-
ican Airlines DC-6A cargo planes, is
being designed and built for the car-
rier by REF Manufacturing Co. The
galley will serve 12 people. It is 15 in.
wide, 19 in. decp, 58 in. high.

Of alumimum and stainless  steel
construction, the unit will &t on the
forward side of the DC-6A crash bulk-
head without modification to the plane,
It incorporates two one-gallon liquid
contiumers, one of which 1s electrically
heated. Also included are storage space,
a generous size meal carrier, hot food
oven, cup disposal drawer and wastc
bin. Construction is said to be rattle-

address: 395 Jericho Tumpike, Mineola,
fs Lo NLX

Stabilized CB for

Fire Extinguishers

The mmcorporation of a corrosion in- |
hibitor with CB fire extingumisher fluid |

prevents the fluid from corroding alum-
mum, according to the manufacturer,

Wialter Kidde & Co.

Previously, low points in aluminum |

lubing where CB accumulated after
actuation of the plane’s fire extinguish-
ing system might be corroded through
in a tew hours. This necessitated the
use of stainless steel in some parts of
the system, canceling some of the
weight-saving advantages of CB fluid,
The inhibitor chemically stabilizes
the fluid and permits full use of alum-
mum tubing. Since it takes only half

as much CB as CO. to do the same |

job, according to Kidde engineers, the
weight-saving is considerable.
CB fluid has replaced CO, in mili-

tary craft and is gaining favor with |

commercial users, the makers say. The
mhibitor has Wright Field approval,
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THE A new source of auxiliary electrical charger section that permits the engine
power for Douglas C-124 Globemasters to develop full power up to 4,000 ft.
STORY will be an airborne gas turbine-driven [ixpected benefits are:
eenerator set, according to the tur- e Increased maintenance efficieney and
bine’s manufacturer, Solar Aircraft Co. cconomy. ' 0y g8
OF The company says it has received a large e Uniform engine overhaul procedures. AN Flttlngs

Special Fittings

Flexible Metal Hose
Assemblies

Silicone Rubber Hose
Assemblies

We will be pleased to quote
on all AN fittings and special
aircraft components. Write or

phone for further information.

rRcAafT

« DIVISION!
AR KAPPLE

ar $St. Batavia, Ill. Phone Ba

2140 Waestwood Blvd.
Los Angeles 25, Calif.
Arizona 9-2202

10 8. Union 5L 1016 Fisher Building
Bay Shore, N. Y. Datroit 2, Michigan
Bay Shora 6161 Trinity 4-3580

127 Crosby Avenus 1619 Seevers Avenue
Kenmora, New York Dallas, Taxas
Riverside 518G

426 Transportation Bldg.
Cinginnati 15, Ohio
Garfiald 0612

10 High St., Room 506 267 E. Paces Ferry
Boston 10, Massachusetts Road, M.E. Atlanta

Liberty 2-6935 Georgila
Exchange 1494

Woodlawn 1676

217 Ninth Ave,, North
Seattle 9, Washington
SEneca 4948

R defe double-barreled  powerplant  standard- proof, : =
llgg_::'d.hl::l ization program, converting all its Con- The Skvgalley is also adaptable for : 2 ;
agai Lot vair R2800 Pratt & Whitney Aircraft private and executive aircratt. REF's -
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have
you heard
this one

about
TURBINE
WHEEL

BROACHING

Here's an instance
where LAPOINTE
engineering resule-
ed in the saving of
time and money,
tools and machines,
because of an inter-
changeable fixture,

TWO TURBINE WHEELS

with different diameters, with 8-branch
and 4-branch “pine tree” slots, were

BROACHED WITH THE SAME BROACH!

O YEARS IHN BROACHING
We're the oldest in the weorld ,
1902 « GOLDEN ANMIVERSARY s« 1952

Bulletin  AW-10 describes Lapointe
Broaching Machmes, Tools, and Fixtares
that will belp to eliminate production
bottlenecks in your plant,

MACHINE TOOL COMPANY
HUDSOM - MASS - U, = A,

THE WORLD'S OLDEST AMD LARGEST MAMUFACTURERS
OF BROACHING MACHINES AND BROACHES

GG

| and is being incorporated in all CB

fiid now being shipped.
Walter Kidde & Co., Aviation dept.,

Belleville, N. ],

Small Servo Motor

Servo . motors small  enough  and
powerful enough  for aircraft  and
guided missile applications have been
announced by G-M Laboratories, Inc.
The motors are made to fine tolerances,
and are designed to mect rigid militan
specifications with regard to humidity,
altitude, vibration, temperature  and
other demands,

Unit illustrated is 1.7 . in diameter.

3 . long. It is available in stainless
steel housing or aluminum, and for
frequencies as high as 800 cycles. Stall
torque is about 2 m. oz. and the out-
put shatt can be supplied with or with-
cut an integral pmion,

(>-M Laboratories Inc., 4300 N,
Knox Ave., Chicago 41, 111

OFF THE LINE

High cost of living shows up in some
hgurcs Northwest Airlines recently re-
lcased that detail the price of fur-
mishings for a modern airhner—in this
case the Boeing Stratocruiser: seat ash

= e—

tray—514.40 (75 per airplane); ash tray
fittings—5116; dnnking glass holders—
$6.77; stairwell retaining rope—5$11;
starrwell  handraill—=S$70.75: seat arm
rest—5192; seat covering—$40; luxury
compartment chair—5%1,192.

Outrigger landing - gear struts tucked
mto  the twin-jct pods of Boeing's
speedy B-47 bomber have a total stroke
of 24 in.—quite a distance for oleos to
travel.

Donglas Aircraft has found that Teflon
hvdraulic system seals are a little hard
to install, especully n larger sizes such
as used on landing gear struts. But with
a little patience, the job can be done
satisfactorily, the company savs.

Vickers, Inc. experiments with 5,000-
psi. aircraft hydraulic systems have suf-
fered development troubles, as might be
expected when dealing with such ex-
treme pressures, but one pump has op-
crated 300 hr. without visible damage,
according to  the manufacturer. No
Vickers 5,000-psi. pumps are vet on the
market, savs the company.

American Airlines has tried adding 5%
dve to its planes’ hvdraulic system
Auid to simplify leak detection, but tests
have been unsuccessful because no dve
trace was left when fluid ran off.

TOPLESS TOWERS

i Dallas Airmotive, Ine.’s new H-shaped en-

gine test building at Love Field, Tex., has
one of these roofless towers at each of its
four comers. Five-inch steel and fiber glass
panels line the walls for sound-deadening,
Each side of the H houses a tunnel 52 ft.
long by 16 ft. high by 16 ft. wide. A large

engine mount is suspended in the center of
cach tunnel by cables anchored in rubber
shock absorbers. Exterior and dividing walls
are of reinforced concrete, 12-in. or more
thick. Engine under test draws air in through
tower at one end of tunnel and discharges it
np the other. Design is by W, P, Ramsey.
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Are there 3, 8, 10 or 14 common
types of bellows and methods of at-
taching end fittings available to you
when you consider bellows for the
job you have in mind? Is stainless
steel, nickel or brass the material
most frequently used? What affects
the choice of material? How can vou
double the flexibility and halve the
spring rate of a bellows? How can
you limit the total pressure gen-
erated by a bellows at a specified

temperature? What are the advan-
tages of a bellows shaft seal? What

of this authoritative, fact-

filled bulletin on "What to
Consider When Selecting A

determines the motion relationship
between two or more bellows when
they are connected together?

These and many other questions
are answered in the informative bul-
letin "What to Consider When Se-
lecting A Metallic Bellows,” fea-
turing an authoritative article which
has appeared in a recent issue of
Propuct ENGINEERING, Written by
engineers at Clifford Manufacturing
Company, bulletin contains a wealth
of up-to-the-minute data on bellows,

oend for your free copy today.

Contains: e Charts e Diagrams
e Applications e Detailed analysis

Metallic Bellows”

of bellows’ construction, materials,
flexibility, filling medium, life

Just mail coupon below.

Clifford Manufacturing Company,
Waltham 54, Mass. Div. of Standard-
Thomson Corp. Sales offices in New
York, Detroit, Chicago, Los Angeles,
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HYDRAULICALLY = FORMED BELLOWS
AND BELLOWS ASSEMBLIES

ALL=ALUMINUM OiIL COOLERD
FOR AIRCRAFT CEHGINES

- S I D ST SRR S e DS D D D DS B N NN DS DS DEET DN BN DO e DS G DR S BEmD D M e L [

: CLIFFORD MANUFACTURING COMPANY, 136 Grove Streel, Woltham 34, MossachuseHs :
F k E £ Please send me my copy of the bulletin "What to Consider When Selecting .

I a Metallic Bellows.” | am interested in the applications checked, I
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An ever-increasing number of manufacturets,
operators and suppliers, with products and
services ranging all industry...from Avionics
to Rare Metals to Precision Components...
have made Aviation, today's No. 1 Market,
their No. 1 Market for 7953.

AVIATION WEEK, read and preferred
throughout the Industty, salutes its 225 new
advertisers for the twelve months of 1952
and bows to its “regulars,” who made possible
a lineage increase of 707 pages over the
same period last year. This represents a 27.6%
increase and an over-all record unmatched
by any other aeronautical magazine. It also
has placed AVIATION WEEK Magazine in the
ranks of the twenty largest magazines in this
country (business and consumer) as based
on its total 1952 advertising volume of

3249 pages. AVIATION WEEK

Member ABC-ABP
McGRAW-HILL PUBLISHING COMPANY, INC., 330 WEST 42 STREET, NEW YORK 36, N.Y.

Other advertising sales offices: Atlonta 3, Ga., 1321 Rhodes-Haverly Bidg. * Boston 16, Mass., 350 Park Square Bldg. * Chicage 11, I, 520
M, Michigan Ave. * Cleveland 15, Ohio, 1510 Hanna Bldg. * Dallas 1, Tex., First National Bank Bldg, * Detroit 26, Mich., 856 Pencbscot Bldg. *
los Angeles 17, Colif.; 1111 Wilshire Blvd. * Pittsburgh 22, Pa., 738-9 Oliver Bldg, * Philadelphia 3, Pa., 17th and Sansom Streets * Son Froncisco 4,
Calif., 48 Post Street * 51, Lovis 8, Mo., Continental Bldg, * London, E.C. 4, England, #3 Farringdon 3t,
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NEW AVIATION
PRODUCTS

Aireraft Motors

Fonr electric motors designed to give
continuous power in general systems
of military aircraft systems have been
developed to Air Force speciheations by
Mission Electric Co., Inc.

The Series 33N motors weigh slightly
more than 15 1lb. and operate on single-
phase, 60-c., 115-v. a.c. current.

Mission Electric Mfg, Co,, 132 W.
Colorado St.,, Pasadena 1, Calif.

Lapping Machine

A machine for rapid lapping of large
metal parts has been developed by the
Norton Co.

The Norton 60 single-face fat-lap-
ping machine is equipped with a seg-
mental, bonded abrasive lap of 60-n.
diameter, and can be used ll‘ur working
metal parts. It produces a smooth sur-
face, free of grit or embedded abrasives.

The finish left by the machine saves
cleaning the machined parts subsequent
to milling or dnlling, Norton savs.
Morcover, the bright finish needs no
polishing to make it suitable as a seal or
wear surface.

Norton Co,, Worcester 6, Mass,

Hot-Cold Test Unit

A series of freezing and cvcling units
for rugged climatic testing of aircraft
parts at low and high temperatures are

AYIATION WEEK, January 5, 1953
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DON'T MISS THIS OPPORTUNITY

Envisioning today the airplanes of temerrew is a
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CONVAIR®

IN THESE FIELDS:

DESIGN

chollenge requiring the combined technological skills of
many engineering branches. Because of Convair's ex-
panding interests in the fields of conventional, uncon. DYNAMICS
ventional, ond nuclear-powered oircraft, exceptional
opportunities exist for experienced fop engineers o
well as young engineering graduates. If you are look- STRUCTURES
ing for an engineering job with a future, mail the
coupon below. If accepted, your travel and moving
expenses will be paid te Fort Worth, where new PROPULSION
residents experience little difficulty in finding suitable

housing.

AERODYNAMICS

At Convair you'll enjoy these benefits: * Paid vaca-
tions * & paid holidoys yearly * Group insurance
including hospitalization for employees and families
* Opportunity for “in plant" graduate and under-
gradvate study * ldeal working conditions in air-
conditioned plant * Excellent advancement oppor-

NUCLEAR PHYSICS

THERMODYNAMICS

tunities.

CONVAIR NEEDS YOUR TALENTS TO

DEVELOP TOMORROW’S AIRCRAFT WEIGHTS CONTROL

SERVO MECHANISMS

 APPLIED MECHANICS
CONSOLIDATED VULTEE AIRCRAFT CORP, .

ATTH. M. L. TAYLOR, ENG. PERSOMNMEL DEPT. &) :
FORT WORTH, TEXAS
As an engineer available for employment now or ]I AUTGMAT!G EDHTH[}LS
in the near future, I'm interested in the oppor- [
iunities ot Convair. Send me odditional information. :
Mg liow of snglosering & ! REACTOR ENGINEERING
i
MY MNAME e == —— =k :
! ELECTRONICS SYSTEMS
MY ADDRESS i
I
M STE____ 1 OPERATIONS ANALYSIS

6%
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AR O 0XYGEN REGULATORS

for Better Performance...
Simplified Servicing!

%C)/\'Sybﬂﬁ/Wﬁ?Qé ARO Two-Stage

Automatic Continuous-Flow Oxygen Regu-
lators meet @/l aircraft requirements, Widely
used , . . ARO-built to provide better per-
formance, simplified servicing.

All models are variants of a basic regu-
lator, Model 10409, and will give specified
performance on inlet pressures of 50-200
p.s.i. These models cover all currently
known installation requirements. Models
can be furnished with outpur performance

according to Civil Aeronautics or specifica-
tion Type A-11.

ARO has modern facilities and years of
know-how in producing high-precision
aircraft products. Adequate facilities for
servicing oxygen equipment are as close as
your nearest phone. Write or call . ..

THE ARO EQUIPMENT CORPORATION, BRYAN, OHIO
Offices in All Principal Cities

OXYGEN REGULATORS

Air & Oxygen System Accessories

Acluvating Cylinders
Vacuum, Fuel & Booster Pumps

being produced by Webber Appliance
Co.

The company has 36 standard
maodels, some capable of droppimg tem-
peratures to — 1651, 'lhe manutac-
turer reports that the low is reached
in a relativelv short period.  Aircraft
parts have been put through a tem-
perature cycle of from 2001° to —50F
m one hour and 45 minutes under
comtrolled conditions, the firm savs.

For freeming treatment, Webber 1s
producing cabinets large enough to
handle aluminum sheet after removal
from heat-treatment tanks to prevent
age-hardening. Smaller units are avail-
able for rivet storage.

The firm claims the cabinets also in-
crease the life of highspeed cutting
tools by 400% through cold treatment.
Webber savs the freczing further hardens
the crvstalline structure of tools after
heat treatment, raising the tensile
strength and virtually eliminating Hak-
ing at the cutting edge.

Webber Appliance Co., Inc,, 2740
Madison Ave., Indianapolis 3, Ind.

: :
Drain Valve

A new drain valve 15 being marketed
by Allen Aircraft Products, Inc., for
close installations i aircraft engines and
operating gear

The valve. designated the 3D100, ex-
tends .531 in. from the boss, weighs
075 Ib. and 15 a little over an inch long.

Allen Aircraft Products, Inc., Ra-
venna, Ohio,

5
X-Ray Spectograph

A new N-rav spectograph has been
developed for rapid and precise meas-
urement and identification of thin de-
posits and hlms on stainless steel and
component metals.

The manufacturer, Research & Con-
trol Instruments Division of North
American Philips Co., Inc., savs the
spectrograph  will make possible 1m-
proved control in applving protective
coatings to metals.

The strument emplovs tungsten
radiation and a special analvzing crystal
with newly developed optics.

The companv claims the spectograph
will give more efhcient solubons to

AVIATION WEEK, January 5, 1953
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TANDEM FLOAT SWITCH

For tip tank applications, this switch is designed for
fuels of two different specific gravilies, ond utilizes
two independent floatfs ond four, levels of indication.
Small tonk opening required increases tank structural
strength,

SENSITIVE LOW PRESSURE
DIFFERENTIAL SWITCH

Utilizes ram-air. For warning device on flap,
londing gear, eand bomb-bay systems; olso
ideal as o safely switch on cobin and de-
icing heaters. Completely self draining.

DIFFERENTIAL, GAGE OR
ABSOLUTE TYPE PRESSURE SWITCH

For use with fuel or hydroulic fluids. Depend.
able fuel pressure waorning device. Extremely
rugged. Withstands high surge pressures.
External adjustment. Available with lapered
or straight threcd ports.

Research and development by Aero-
tec instrument specialists have for a
number of years resulted in scores
of different types of automatic con-
trols to meet specific needs of every
major U. S, aircraft manufacturer.
These devices not only safepuard

operations on military aircraft of
the finest types, but also provide
more complete automatic control on
famous-make commercial planes.
Call on the Thermix aircraflt repre-

sentative nearest you at any time to
help solve your control problems.

AIRCRAFT REPRESENTATIVES

CLEVELAND 29, OHIO GREENWICH, CONN., ROSLYN HEIGHTS, L.1., N.Y, DAYTON 3, OHIO

lay Enainuﬂng Co. John 5., Hammond, Ine John 5. Hammaond. Inc. Jay Enginsering Ca,
5113 Pearl Rd. 45 East Putnam Awve. P. 0. Box 52 1517 East 3rd Street

GLEMDALE 2, CAL. SEATTLE 1, WASH. WICHITA 17, KANSAS
Foranas Engr. Co, John E. Freeman & Assoc, John E. Freeman & Assoe,
o2 W, Glenoaks Blvd, 1528 Bth Si. 8401 E. Keliog

Projecl Engineers

THE THERMIX CORPORATION

Conodion Affiliates: T. C. CHOWRN, LTD. GREENWICH, CONNECTICUT
1440 5t. Catherine 5t. W., Montreal 25, Quebec * 983 Bay 5t., Toronte 3, Ontarie

THE AEROTEC CORPORATION

AIRCRAFT DIVISION GREENWICH, CONNECTICUT

Designers and Manufacturers of Aulomatic Controls— Values: Regulating, Relief
and Check types— Pressure Swilches: Gage, Altitude, Differential and Absolute
Types— Float Switches: Top, bottom or side mounted—Single, Dual, or Tandem.

/1




W ng e Ne s Ne X0 122 24 (268

il :
 EEEIEEEEE

Fui AL T 8l RS eS8 1203 1228 ”qul
"_"_-"_l"-"""_"—"'—l—'—'—'—l—'—l g

gl el T
£ ik LF

a3 T 5 99 1215 26 f

L Wl

'ﬁ- o -I = : !
2-way VHF communications system cuts pilot

strain because it's TWICE AS EASY TO USE

?ﬁ'ﬂf because the 192 channel transmitter lets vou avoid
the usually crowded general tower frequencies.
You select the exact frequency assigned to the

tower—and talk without waiting.

Second hecause you tune without waltching the dial. Just
pull, erank, push. The ervstal calibrated whistle
tells you that vou are on the right I'r'f.'{|11r_-.]|{"1..', You
are safer—because vou can keep vour eves on air
traflic, not on the radio.

Pleca sensitivity and clarity that is absolutely amazing.
The SIMPLEXER reaches out and gets the dis-
tant stations . . . provides you with complete local
weather information for the entire course.

Weighs less than 4 pounds, Fits any panel, because
it is only 6" deep. Use it alone, or combine it with

any other radio equipment. But, for safety’s sake,
get a SIMPLEXER.

Like all Narco flight proven products, the
SIMPLEXER is sold and serviced from coasl to
coast. See vour Narco dealer, or write for the data
sheet that gives the technical facts behind

SIMPLEXER’s superiority.

I SIMPLEX CRYSTAL
TUMNING CONTROLLED
= TRANSMITTER

lq_=- -

NATIONAL AERONAUTICAL CORPORATION
AMBLER 1, PA.

12

machine friction problems, allowing
studies of the transter of metals or the
formation of superficial alloys under
heat and pressure and the degeneration
of bearing surfaces from chemical inter-
action with lubricant elements.

In metallurgy, the instrument will
make possible studies of molecular or
atomic migration between surfaces—
especially between metal lammations.

The firm says the instrument gives
a faster amalysis than chemistry tech-
niques and does not damage hlms or
deposits taken from metals tor analysis.

Research & Control Instruments di-
vision, North American Philips Co,,
Inc.. 750 S. Fulton Ave., Mt Vemon,
N. Y.

Chemical Coatings

Chemical coatings to protect aircratt
mctals from scaling in intense heat and
from water corrosion are being produced
by Markal Co.

‘Markal's S-R heatproof coating s
being used on exhaust stacks, blowers
and  mufflers—protecting  the metals
from scaling and corrosion in temper-
atures up to 1,850F, according to the
manutacturer.

The D-A coating will withstand cor-
rosive conditions caused by steam, salt
spray, hot acids and mild alkalies at
temperatures up to 600F, Markal says.

Both coatings may be applied by
spray, brush or dip.

Markal Co., 3050 W. Carroll Ave,,
Chicago 12, TIL.

ALSO ON THE MARKET

Nu-Cup set screws are said to hold
tighter although screwed mno tighter
than others, giving greater resistance to
shaft reversal, especially where soft
metals are involved. They are designed
to make a fuller contract, with locking
pressure distributed over a wider area
on shaft. Set Screw & Mfg. Co., 679
Main St., Bartlett, Il

50G aircraft relay for 50-1,000-c. ac.

| service and double pole-double throw
| operation is a long-life, subminiature

type weighing only 1.51 oz. It is her-
metically sealed with dry air or inert
gas and is made by Neomatic, Inc,,
9010 Bellanca Ave., Los Angeles 45.

Coded tapes for indentifying fluid lines
in aircraft are being produced to re-
cently revised standards of AND 10375.
They are made of laminated acetate
fiber, high-temperature fiber glass and
flexible vinyl materials which are ap-
plied to the tubing by a special dis-
penser. Printed Cellophane Tape Co.,
521 N. La Brea Ave,, Los Angeles 36.

AVIATION WEEK, Jonuary 5, 1953
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Light Castings . . . These piston
rings are produced in Ni-
RKesist for engines used mn
corrosive service,

Investigate NI-RESIST. ..

No other cast metal provides
such a unique combination of
useful engineering properties

NI-RESIST® is available nationwide in 5 basic types
to meet a variety of industrial demands: resistance
to corrosion, heat and wear; strength and toughness;
good machinability; high electrical resistance and non-
magnetic characteristics . . . as well as heat conduc-
tivity and controlled thermal expansion.

At the present time, nickel is available for the produc-
tion of Ni-Resist and other alloys containing nickel, for
end uses in defense and defense supporting industries.
The remainder of the supply 15 available for some
civilian applications and governmental stockpiling.

Medium Castings . . . Free from

tendencies to corrode, com-
minutor parts cast in Ni-
Resist lengthen life of sew-
age disposal equipment.

Heavy Castings . . . Casing, outer column
and discharge head of this 14-ton
pump are cast in Ni-Resist for re-
sistance to salt water and other cor-
rosive media.

EASTERN SECTION...

Abrasive Alloy Castings Co,
Bridgebora, N. J.

American Abrasive Metals Co,
Irvington, N. J.

American Brake Shoe Co.
230 Park Avenue
MNew York 17, N. Y.

American Brake Shoe Ca.
Engineered Castings Division
10 Mt. Head Blvd.
Rochester 11, N. Y.

American Chain & Cable Co,, Inc.
Acco Casting Division
Reading, Pa.

The Baldwin-Lima-Hamilton Corp.
Eddystone Division

FPaschall P. O.

Philadelphia 42, Pa.

Barnett Foundry & Machine Co.
536 Lyons Avenue
Irvington, N. J.

Curtiss-Wright Corp.
Meatals Processing Division
162 Grider Street

Buffalo 11, N. Y.

Hunt-Spiller Manufacturing Corp.

383 Dorchester Avenue
South Boston 27, Massachusetts

Janney Cylinder Co.
7425 State Road
Philadelphia 36, Pa.

Koppers Company, Inc.
Metal Products Division
Bush & Hamburg Streets
Baltimore 3, Maryland

Kutztown Foundry & Machine Corp.
Kutztown, Fa.

Montague Machine Company
Turners Falls, Massachusetts

Olney Foundry, Lunk-Belt Co.
180 W. Duncannon Avenue

Philadelphia 20, Pa.

The Richmond Foundry
& Mifg. Co., Inc.

Hermitage Road

Richmond 20, Illinois

The Taylor & Fenn Co.
saville Street
Windsor, Connecticut

Weatherly Foundry & Mig. Co.
Weatherly, Pa.

MIDDLE SECTION...

American Brake Shoe Co,
Electro-Alloys Division
1936 Taylor Street
Elyria, Ohio

American Cast Iron Pipe Co.
P, 0. Box 2603
Birmingham 2, Alabama

Baker Perkins, Inc.
1000 Hess Street
Saginaw, Michigan

Carondelet Foundry Cao.
2101 5. Kingshighway
St. Louis 10, Mo,

Chicago Hardware Foundry Co.
2500 Commonwealth Avenue
North Chicago, Illinois

DeZurik Shower Co.
Foundry Division
Sartell, Minnesota

Duluth Brass Works Co.
5002 Ramsey Street
Duluth, Minnesota

SOURCES OF SUPPLY FOR NI-RESIST CASTINGS

The Duriron Co., Inc.
Dayton 1, Ohio

Engineering Castings, Inc.
405 South Linden
Marshall, Michigan

The Fahralloy Company
150th St. & Lexington Ave,
Harvey, Illinois

Frank Foundries Corp.
2020 Third Avenue

Moline, Illinois

The Hamilton Foundry
& Machine Co.

1551 Lincoln Avenue

Hamilton, Ohio

Kingsport Foundry & Mig. Corp.
East Sullivan and Main Streets
Kingsport, Tennesses

Michiana Products Corp.
P. Q. Box 302
Michigan City, Indiana

Michigan Steel Casting Cao.
1999 Guoin Street
Detrait 7, Michigan

Moran Flexible Joint Co., Inc.
215 West Main Street
Louisville 2, Kentucky

Eeda Pump Co,
Bartlesville, Oklahoma

Ross-Meehan Foundries
1601 Carter Street
Chattanooga 1, Tennessee

St. Poul Foundry & Mfg. Co.
500 Como Avenue
St. Paul 3, Minnesota

service Foundry Division
Avondale Marine Ways, Inc.
416 Erato Street

New Orleans 13, Louisiana

Shenango-Penn Mold Co.
Dover, Ohio

Standard Brass & Mig. Co..
P. O, Box 1469
Port Arthur, Texas

The Sterling Foundry Co.
Wellington, Ohio

Texnlnjr Foundry Co.

1407 Hoefgen Avenue
San Antonio 3, Texas

The W. 5. Tyler Co.
3615 Superior Avenue
Cleveland 14, Ohio

Wells Manufacturing Co.
7800 North Austin Avenue
Skokie, Illinois

WESTERN SECTION....

Centrifugal Casting Co.
3245 Cherry Avenue
Long Beach 7, California

Dameron Metal Sales Co.
027 South Sante Fe Avenue
Compton, California

Electric Steel Foundry Co,

2141 North West 25th Avenue
Portland 10, Oregon

Pacific Foundry Co., Ltd.
3100 19th Street
San Francisco 10, California

Stanley Foundries
6009 Sante Fe Avenue

Huntington Park, California

Utility Steel Foundry
3320 East Slauson Avenue
Vernon (L. A.) California

THE INTERNATIONAL NICKEL COMPANY, INC. msssrese
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Speed in getting planes in the air—
off ground or carrier deck — hinges
on fast starting.

It's being solved by extremely
maneuverable units, delivering
power from compact, dependable
J&H generators, controls.

Available soon—a new 30-kva
alternator to supply a-c for ground
servicing of electronic equipment.

Launching an air strike effectively
calls for gspeed and split-second timing.
Dependable starting of jets or piston-
engine planes is at the heart of this
problem. Highly maneuverable, com-
pact ground power units now offer
controlled eurrent ample for starting
and servicing even the largest aircraft.

The development by Jack & Heintz of
aircraft-type generators and control
systems for these applications has
permitted the design of smaller. lighter
and extremely mobile units of both self-
propelled and trailer-mounted types.

Illustrated is a typical sell contained
power unit for use on Navy carriers.
Its jeep chassis equipped with a special
rear wheel mounting provides extreme
maneuverability in driving among
closely parked planes on a carrier deck.

2Ll Jack « HEINTZ

CLEVELAND 1, OHIO

Field Offices: New York City - Washington, D. C.
Dayton » Dallas » Los Angeles = Soaltle
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Fitting into the compaet, rugged
design -:}I' these mobile grnuml power
units are a Jack & Heintz Generator
and Electrical Control Panel, both
offering unfailing performance in
any weather and at temperatures
ranging from -065° F. to +135° F.

The G32-1 Generator illustrated
at right, has a 15 kw continuous
rating, but is capable of 30 kw on an
intermittent duty baziz. The GC23-20
Control Panel. illustrated at right,
offers: protection against reverse
polarity and current; stable, long
life voltage regulators: current reg-
ulation: and accurate paralleling.

Anticipating greatly expanded
power requirements on these mobile

power units, Jack & Heintz recently
made available its Model G39 Gen-

erator. This 1000-ampere, 30v d-c,
4000/8000 rpm generator will supply
30 kw on a continuous basiz—twice
that of the largest previous produe-
tion model, the G32-1 Generator de-
scribed above. The (39, designed
with a high overload capacity, is
self-cooled by means of an integral
fan, E]Iﬂl“tdllﬂﬂ' the necessity for
auxiliary cunlm-f equipment.

J&H also has available 400-am-
pere generators and controls.

Jack & Heintz generators and
control panels are used on mobile

wer units being manufactured by

. E. Szekely 15'1 Associates, Beech
Mrfrdft Gﬂrp .» the Lycoming-
Spencer Division of Aveo '[:urp
am! Continental Motors Corp.

olomotie

J&H Moadel G32-1 Generator—
500 ampere, 30v d-c, 4000 /8000 rpm.

J&H Model GC23-20 Control Panel—
closely regulotes generator output,

J&H looks to the Future

Alternating current requirements
for electronic servicing may be
solved by developments under way
on our new Model G181 Alternator.
This 15 a 30-kva, 3-phase, 120/208
volt, 4800/72000 rpm machine de-
signed toSpecification MIL-G-6099%
It is controlled by our GRI181,
magnetic amplifier type, Voltage
Regulator. This equipment also has
air-borne applications,

() 18563, Jack & Helntz, Inc.

Panelized system control equip-
ment is available to meet the
needs of each of these particular
applications.

For additional information, send
for our new Generator and Alter-
nator Technical Bulletin #1200 and
our Electrical Control Systems
Bulletin #1150-1. Write Jack &
Heintz, Inec.. Department 105.
Cleveland 1. Ohio.

* Wilitary specification number as wsed herein is for
the purpose of produet identification oy, and does oot
necessarily imply speei fication nmfnrmm

EQUIPMENT

Aircraft Generating Equipment—a-c and d-¢c—including Control Systems and Components « Electric
Starters « Actuators and Special Aircraft Motors « Custom-built Commercial Motors « J&H Eisemann Magnetos
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Frankly, working at North American
requires hard thinking and plenty of
vision. Because North American always
works in the future. Yet, if you are
interested in advanced thinking, if you'd
like to work on the planes that will
make tomorrow’s aviation history, vou'll
like working at North American. North
American offers these extra benefits, too

North American Extras—

Salaries commensurate with ability and
experience * Paid vacations * A grow-
ing organization * Complete employee
service program * Cost of living bo-
nuses * Six paid holidays a year » Fin-
est facilities and equipment * Excellent
opportunities for advancement * Group
insurance including family plan * Paid
sick leave® Transportation and moving
allowances * Educational refund pro-
gram* Low-cost group health (includ-
ing family) and accident and life in-
surance * A company 24 years young.

Write Today

Please write us for complete informa-
tion on career opportunities at North
Americian, Include a summary of your
education, background and experience.

CHECK THESE OPPORTUNITIES

st North American

Aerodynamicists
Stress Engineers
Aircraft Designers and Draftsmen

| Specialists in all fields of
aircraft engineering

Recent engineering graduates

Engineers with skills adaptable to 1
aircraft engineering |

l-r--'- —— = =

NORTH AMERICAN
AVIATION, INC.

Dept. 10, Engineering Personnel Office
Les Angeles International Airport

Los Angeles 45, Calif.; Columbus 14, Ohio

Narth American Has Built More Airplanes
Than Any Quher Company In The World
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AVIATION SAFETY

CAB Accident Investigation Report

Details on NEA Flushing Crash

The Northeast Airlines Convair 240
which landed in Flushing Bay, N. Y,
Jan. 14, 1952, when it undershot Run-
way 22 at LaGuardia Field, was making
a visual approach in instrument weather.
All aboard the craft were saved. This 15
CAB’s ofhicial report:

THE ACCIDENT

Northeast Airlines” Flight No. 501 of Jan.
14, 1952, crashed in Flushing Bay, N. Y.,
about 3,600 ft. northeast (short) of Rmmm
No. 22 of LaGuardia Field at about 0903}
Five of the 33 passengers were seriously in-
jured; all others and the three crew members
were slightly injured. The C mn.m',, Model
CV.-240, N 91238, received major damage
by impact, immersion and subsequent sal-
vage operations,

HISTORY OF THE FLIGHT

Flizht 801 orginated at Boston, Mass,,
for LaGuardia Field, nonstop, with a crew
of Capt. A. V. R. Marsh, First Officer Aus-
tin E. Briggs, and Stewardess Carolyn M.
Hull. It departed Boston at 0745, as ‘sched-
uled, in accordance with Instrument Flight
Rules, via Airways Amber 7 and Red 3 to
LaGuardia, Idlewild (New York Intema-
tional) Airport was the specified alternate.
Upon departure from Boston the aircraft's
gross weight was 38,023 lb., with a maxi-
mum allowable weight of 39,650 1b., and
the center of gravity was within prescribed
himits,

The flight proceeded uneventfully at its
assigned altitude of 6,000 ft. MSL in instru-
ment weather with almost continnous rain.
No actual icing occurred although the air-
craft's de-icing equipment was used as a
precaution becanse of the near freczing air
temperatures. All required position reports
were routine. At approximately 0845, the
fight contacted LaGuardia approach control
and advised, “Northeast S01 over New
Canaan—cleared to New Rochelle.” (The
flight had been cleared to New Rochelle by
ARTC.) Approach control then requested
the flight to report over the Port Chester,
N. Y., fan marker, and gave it an expected
appreach  clearance tme of on the hour
(0900), Runway 22, and the 0828 LaGuardia
weather, as follows: “Estimated 3,000 over-
cast, one and one-half miles, rain and smoke.
Wind southeast six, altimeter zero-zero-zero”
(30.00). The Aight reported over Port Ches-
ter at 0849 and was successively cleared to
descend to 4,500-ft., to 3,500-ft., and to
2,500-ft. altitudes. At 0855 it was cleared
to leave New Rochelle, inbound and shortly
was instructed to make a 360.deg. turn to
assure separation from a prut:dmn aircraft.
The fight acknowledged and complied. At
0858 it reported Ir:mmg New Rochelle and

L All times referred to herein are Eastern
standard and based on the 24.hour cloclk,

wils cleared for an approach to Runway 12,

and at 0859 was told that Ground Control
Approach advisories were available on a fre-
quency of 109.9 megacycles. The flight
acknowledged, and then was given the 0900
LaGuardia weather; ceiling 1,700 ft. and
visibility 1% miles. Flight 801 reported
leaving the LaCGuardia I'll!l‘:?E at 0900 and
was cleared to land on Rumw ay 22,

There was no further message from the
flight. At 0903 it struck the water of Flush-
ing Bay some 3,600 ft. from the approach
end of Runway 22. A motorboat operated
by the Edo Corp., docked about one-half
mile away, rl:ﬂchc-d the site approximately
four minutes later. Passengers and crew,
who had climbed out through the emergency
exits and who were standing on and holding
to the fast sinking aircraft, were taken aboard
and then transferred to a tugboat that ar-
rived shortly. All occupants were taken
ashore and ]lmpll‘ﬂutd

INVESTIGATION

The pilots were not seriously hurt and it
wis therefore possible, from their testimony
and that of the passengers, to reconstruct
the flight’s final approach with considerable
JCCTITALCY . ]I]L'I'[.. WICTrS 1o 'I.\L"l.\ Il.'l'll:'.‘E.Sl:'E fn
the accident.

Investigation disclosed that Capt. Marsh,
a company Convair captain and rhuLL pilot,
occupied the right-hand seat during this
flight. His piloting experience was extensive
with a total of nearly 14,000 hours, of which
nearly. 2,400 had been on Convairs. He
testihed that he had made an estimated hve
or six instrument approaches to LaGuardia
cach month during the preceding ten vears.

First Officer Briges was making the ap-
proach. His Hyving experience was also exten-
sive. It meuded 2,800 hours as co-pilot on
DC-3s, 300 as co-pilot on DC-4s, 124 as a
company DC-3 captain, about 500 as a
Navy DC-3 (R4D) captain, and 700 as co-
pilot on Convairs. His total piloting time
was about 5.100 hours. At the time of this
accident he was completing his sixth week
flving as a Convair trainee-captain under
the supervision of Capt. "I.’I'ns]: This was
in accord with the company’s policy of re-
quiring a minimum of one month of such
flving before co-pilots are eligible for upgrad-
ing. Because there was no captain vacancy
immediately available, Briggs had continued
in traming at his own request. He had a
total of §3 hours as a Convair trainee-cap-
tain, of which 66 howrs had been during the
past 30 days. According to the check pilot,
Capt. Marsh, he had satisfactorily mmpktcd
hrt line flight training for Convairs. The
company operation manual requires a mini-
mum of 10 hours specialized training. This
is completed after the required 30 dms line
training. In this instance, the final check
had not been given Co-pilot Briggs but was
to be given him before the company for-
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mally rated him as a Convair captain. How-
ever, he had successfully completed the com-
pam 5 ground l'ﬂmmg program as set forth
in the company’s npemtmlml manual.

The authorized minimums for a straight-in
approach to Runway 22 at LaGuardia for
the subject aircraft are 500-ft. ceiling and
one-mile visibility. The last report given the
flight concerning LaGuardia weather for the
0900 sequence was, “estimated 1,700
broken, one and one-half miles . . .

The standard range approach calls for
passing over the range station, in line with
and located 3.2 miles from Runway 22, at
an altitude of 800 ft. With landing gear
lowered and with wing flaps extended 2115
degrees, the rate of descent would be about
600 feet per minute with the air speed at
140 mph. The imtervening distance from

range to runway is over water. The crew
testified that the range was crossed at S00-ft.
altitude, whereupon the landing gear was
lowered and the flaps were extended 21%2
degrees.

Captain Marsh testified that he first had
visual contact with the lights on the approach
end of the runway at an altitude of 500 ft.,
and so advised Briggs, who was making the
approach on instruments. Briggs testified
that he glanced up, saw no lights, indicated
to the E.l[ll'dln that he had no visual contact,
and continued descent by instrument. Marsh
said that he then checked the flight mstru-
ments, ascertamed that rmdmg; were as they
should be, including an air speed of 140
mph., and then looked again at the runway
lights. This was at an altitude of 420 ft.
:‘Lg;ﬁn he checked the readings of flight in-

SEWING HOT SEAMS THAT ADD MILES
.+« by PASTUSHIN!

Modern, precision methods used by Pastushin Aviation to produce
aircraft components make possible lighter, stronger jettisonable
fuel tanks to increase range and combat effectiveness of Amer-

ica’s fighting aircraft.

AIRCRAFT FUEL TAMNKS * SEATS * LANDING FLAPS
AILERONS * TAIL SURFACES * BOMB BAY DOORS
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ﬂ PAST U SHIN ¢ OTPI;;L? FON

545] West Century Boulevard » Los Angeles 45, Californio
LOS ANGELES INTERNATIOMNAL AIRPORT, LOS ANMGELES, CALIFORNIA

Flight Test

Opportunities
f

o EXPERIENCED FLIGHT TEST
INSTRUMENTATION ENGINEERS

o FLIGHT TEST ENGINEERS

o FLIGHT TEST ANALYSTS
Dealing with

e GUIDED MISSILES
e AIRPLANE SYSTEMS

o AUTOPILOTS

The Missile and Control Equip-
ment Laboratory of North American
Aviation has openings in its flight
test organization to handle flight
testing of guided missiles and elec-
tronic control systems.

Excellent opportunities are of-
fered for experienced engineers and
analysts with airplane and guided
missile flight test and flight test in-
strumentation background.

Outstanding opportunities are
available on a long-range develop-
ment program on basic guided mis-
sile work.

* SALARIES COMMENSURATE WITH
TRAINING AND EXPERIENCE
 EXCELLENT WORKING CONDITIONS

* FINEST FACILITIES
AND EQUIPMENT

Write now.,
Give complete resume of education,
background and experience.

NORTH AMERICAN
AVIATION, INC.

Engineering Personnel Department
Missile and Control Equipment
Laboratory
12214 LAKEWOOD BLVD.
DOWNEY, CALIFORNIA
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f"FOR DOUGLAS

by the
A. W. HAYDON CO.

To top the frontiers of research . . . to do what
man and metal have never done before — these
are never ending challenges of our time. The
sleek Navy Douglas Skyrocket, pushed by roaring
rocket motors, is leading another great advance
towards air mastery . . . for the free world. The
A. W. Haydon Eumpan} 15 proud to have con-

tributed precise timing to the success of this
undertaking . . . proud that timers of the A. W.
Haydon -Eumpany' are on board, ready to perform
their vital functions, every time the Skyrocket
heads for unknown frontiers.

The demands of supersonic flight for precision
timing are many and varied. Before the Douglas
Skyrocket took to the air . . . to smash far beyond
the sonic barrner, Dﬂuglan engineers brought in
the A. W. Haydon Company to solve intricate
timing problems with extremely accurate timers
A wide range of timing problems in military and
civilian aircraft are being solved by the applica-
tion of precise A. W. Haydon timers, designed to
your specialized requirements.

WHEN TIMING POSES A PROBLEM . . .
CONSULT THE A. W. HAYDON COMPANY

Weite for our latest complete catalog

.l"lﬂ'f

\ WY r]AYDON

EUMFAH‘#’

222 NORTH ELM STREET
WA'I'[FrELIF"l' "'El EC}HHEETIEUT

struments and found them satisfactory, in-
cluding an air speed of 140 mph. At 300
ft. he once more checked the runway lights
and noted that they appeared to nse rapidly
and suddenly vanish. Almost simultaneoush
the aircraft was in the water.

Briggs stated that at no time during the
approach did he have ground reference of
any kind. He noted the altimeter indicator

“going through™ 300 ft. and stated that
almost immediately the aircraft struck.
Neither pilot remembers any instrument
reading below 300 ft. Both |1'|Il_:rl;5. testihed,
and the consensus of passengers’ testimony
concurs, that decelerabhon after the aircraft
had conticted the water was uniform and
although strong, was not violent.

Throughout the flight from Boston to the
tine of the crash there had been no mal.
functioning of the aircraft or anv of its
components, |||L]ll{]|1]g both }H‘.u.u_r]:rhllt'-.

Salvage operations were started as soon as
feasible. Thev resulted in recoverv of prac-
ticallv all of the aircraft, with the exception
of both propellers. Divers furnished by the
L. 8. Navy were unable to recover these
propellers, as the bottom of the bay in that
arca was littered with debris, including old
pilings in exceptionally soft. deep silt.

The possibility of a m.llﬁmchnn cans-
ing propeller reversal during the approach

wias considered. As neither propeller was
recovered, it is impossible to preclude abso-
lutely this possibility. However, the testi-
mony of both pilots makes this extremely
remote,

Fxammation of the recovered wreckage
failed to reveal any indication of a structural
failure or defect of the aircraft proper. Ex-
amination of the engines likewise failed to
reveal any suggestion that they had not been
operating properly at the time of impact.
The landing gear was extended and locked
at the time of impact and the wing flaps
were extended to the approach position of
21%2 degrees. The empennage was prachi-
cally mtdct and all empennage controls were
fully operable. All trim tabs were likewise
found intact and operable. All three of those

| trim tabs were deflected, as shown by their

indicators, amounts well within what would
be expected for a normal approach.

Although the underside of the fuselage
was generally collapsed, the forward portion
of this fusclage underside was not compa-
rably damaged, indicating that contact with
the water was made in a tul-low atttude.
The cabin fHoor buckled upward under hy-
dranlic loads,

Both altimeters were found set at 30.00,
the sctting last given the flight. One alti-
meter had been damaged to such an extent
that it conld not be functionally tested; the
other was tested and proved to be within
normal tolerances,

The matter of 1:-ussih1r: albimeter error was
thoroughly explored as a result of this acci-
dent. It was developed that there are eight
possible ways in which an altimeter can be
in error. It is also shown that even if, by
the most remote |]l'.1-'1-‘;lhl1:lth all eight of these
errors had happened simultaneously, and fur-
ther, if they had been additive, also a highly
remote possibility, the total amount of the
albmeter's erroneous indication would be
put in the order of 110 ft.

Both air speed indicators were found to
be within allowable tolerances when func-
tiomally tested. Both the captain and the
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48 Superduty %" Models—8 speeds,
from 500 1o 5000 R.P.M. Choice
of pistol or saw-type grip.

3 Superduty "
Models, 400 1o
1000 R.P.M

3 Superduty V2"
Models, S00 to
500 R.P.M.

Any maintenance or production man will
agree that the right drill for the right job
means three things: better work, greater
efficiency and longer drill life. So why
compromise on a drill that's *“almost”
right?

PET Superduty Drills are available in
54 separate and distinct models. .. the
various speeds and rated power have been
carefully selected on the basis of what in-
dustrial users have needed and asked for.
Result? You get a wide selection ... and
end up getting the drill that's exactly right
Jor your work,

And, a wide selection isn't the only
thing you’ll like about the PET Superduty
line, Just plug in one of these drills: feel
the vibration-free power as it flows from

PET PORTABLE ELECTRIC TOOLS,

One or more of these PET

Superduty Models will EXACTLY
meet any drill user's needs!

a dynamically-balanced armature through
precision-cut gears. Then you will know
yvou've found a drill that will stand up In
rugged service day in and day out—and
still come back for more!

For complete details on the best in elec-
tric drills—sold at prices that will come as
a pleasant surprise—find out the name of
your nearest PET Distributor, Write to-
day, to Portable Electric Tools, Inc., Dept.
AW-13, 320 West 83rd St., Chicago 20, 1L

Be sure to ask for this free catalog!

Compare these quality drills for
yourself. .. model by maodel,
feature by feature. This illus-
trated catalog gives you the com-
plete story. Free copy by return
miail.

320 West 83rd Street, Chicago 20,

In Canada: Portable Electric Tools, Lid., Toronta, Ontario

POWER TOOLS

Wh the complete PET Superduty line
oﬂers you Ihe right drill for YOUR job!

The features you want are the features
you get—in PET Superduty Drills

® Reserve Power; for the exira-tough job

® Heavy-Duly ball and needle bearings

® Precision-Cut, Heal-Trealed Gears; for
smooth, quiet power flow

® Dynamically Balanced Armatures; for
freedom from vibration

® Forced Ventilation; for cool running

® Aluminum Alley Die Castings; for light

weight, easy handling

J/ ® Compact Design; makes hard-le-reach

drilling jobs easier and faster

® Meet U. 5. Gevernmen! and Military

Specifications

INC.

Illinois
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AIRCRAFT AND AERONAUTICAL PRODUCTS

4 FUSELAGES FOR BOEING C-97

RYAN'S AIR-TO-AIR “FIREBIRD" MISSILE 9

&0

- e e e P e n N T T D D S ] e e S e e S S el e e A s e i G T . G e G —

ll-qlnll-l-l——l-rrr-———-———-——l—l—.-'--h—r_.—"-J

|

30 vyears Leadership in
Aircraft and
Components Design
and Production
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Thirty years experience in the aviation industry
has well prepared Ryan for its present activities—
activities that carry into virtually every held of
aireraft development and production. From the
manufacture of airframe components, huge fuel
tanks and executive-liaison airplanes...to elec-
tronic research and development...to high-speed
pilotless aircraft and jet propulsion research,
Ryan activities blanket the aircraft field.

VOLUME PRODUCTION OF AFT FUSELAGE SECTIONS for Boweing's
C-97 Stratofreighter is tvpical of the components manufac-
ruring work carried on for many vears by Byan's Airplane
Division. For the C-97, Rvan also turns out refueling pods,
cargo doors and Hoor beams.

THE FIRST RESEARCH MISSILE OF ITS TYPE to be revealed by the
Air Force was Bvan's "Firebird"” air-to-air guided missile. It
has led Byan into new developments in pilotless aircraft and
electronics research. The XQ-2, now fyving, is Ryvan's new
pilotless jet target plane with hghter plane performance.

-r

AIRPLANE DIVISION

RYAN AERONAUTICAL COMPANY

LINDBERGH FIELD = SAN DIEGO, CALIFORNIA

co-pilot testified that the powerplant set-
tings during the approach were about 2,300
rpm. and 21 in. of manifold pressure, and
that the settings were not changed after
crossing the LaGuardia range. Both also
stated that air speed and rate of descent
were approximately 140 mph. and 600 fpm.,
respectively, during the entire approach.
However, the captain testified that the air-
craft's nose may have been slightly up just
before contacting the water.

Weather reports available to Flight 801
before departure from Boston showed ceil-
ing mostly around 3,000 ft. with other lay-
ers above, light rain and fog at many points,
surface winds mostly southerly and very
light, and winds at the cruising level south-
westerly about 20 to 30 knots. The 0725
weather at LaGuardia was: ceiling estimated

3.000, broken, overcast 6,000, visibility 2, |

light rain and smoke, tempzee A™==8, dew-
point 41, wind SE 5, altimeter setting 29.99.
The 0725 weather at Idlewild, the alternate,
was: scattered clouds at 3,000, overcast with
a measured ceiling of 5,500, visibility 4,
light rain and fog, temperature 41, dewpoint
39, wind N'W5 and altimeter setting 30.00.

Forecasts for the route, available betore
departure, indicated overcast with bases rang.
ing from 2,500 to 5,000 ft., gradually low-
ering in the New York area to 1,500 to
3,000 ft., with tops of clouds ranging from

about 7,000 in the New York area to 18,000 |

at Boston. Visibility was forecast to be gen-
erally 2 miles or better with light rain driz-
zle.

The terminal forecast for LaGuardia was:
from 0800 to 1400, ceiling 2,500, overcast,
visibility 2, smoke, occasional light rain. The
forecast for Idlewild was identical to that
for LaGuardia with the exception that visi-
bility was expected to be three miles.

During the descent and approach to
LaGuardia an observation was taken that
showed the first definite deterioration of
weather and was as follows: ceiling measured
1,700, broken, with an overcast at 2,500,
visibility 114, very light rain and smoke,
wind ENE 4. This was given to the flight
at 0900. Following this the visibility at
LaGuardia dropped to one-half mile at 0909
(six minntes after the accident), and the ceil-
ing was reported to be 600 ft. at 0910

because a low broken stratus layer moved |

aver the held. However, at Idlewild, the
alternate, the ceiling did not drop below
2,700 ft., nor visibility below one mile, up
to and including 0923.

A very low layer of stratus coupled with
poor surface visibility lay north of LaGuardia
at the time of the approach of Flight 801
and possibly before that time.  However,
weather reporting stations were unaware of
this condition, and its presence had not been
reported by any pilot. Surface and low alti-
tude wind at LaGuardia had been light south-
easterly but shifted to ENE at 0900 and
to N by 0910, causing this low stratus to
drift across the airport. It is possible that a
continuous watch by a weather observer

might have revealed the moving in of the |

low clouds a little sooner than was reported,

but probably not in time to have given it |

to the Right. This condition of surface
weather at the time and place of the crash

s well substuntiated by passengers, both
pilots, and rescue personnel. Their testimony
indicates that there was a horizontal surface
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"“Blue-Point Supreme”

Open End
WRENCHES

iF

I‘AL i -

For jobs like this—or where nuts are set in recesses
too narrow for other types of wrenches—Snap-on
open end wrenches are the strongest, safest made.
Every detail of design—the tough alloy steel—pre-
cision machining—heat treatment and finishing—
are highest quality. In the hands of your workers
Snap-on wrenches will contribute greater efficiency
to assembly and maintenance operations.

OE-821-K.
21 WRENCH SET

in kit as illustrated. Con-
tains all standard sizes,
4 to 18", Most sizes
duplicated on different
handles to meet require-
ments of many jobs. Com-

plete set, §52.25.

PWncte fdt Snap-on Industrial Catalog and General
Catalog of 4000 hand and bench tools. Snap-on gives direct
service to industry everywhere through factory branch
warehouses in 42 industrial centers.

SNAP-ON TOOLS CORPORATION

BD20-A 2Bth Avenue, Kenosha, Wisconsin

¥Snap-on is the trodemark of Snap-on Tools Corporation
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* FIRST PRACTICAL....

HOUR ELECTRIC CLOCK

DIRECT READING, SYNCHRONOUS, SELF-STARTING
READS FROM 0001 to 2400 (one minute past midnight | SEEEEEEE
to midnight), FOR 115-VOLT 60-CYCLE OPERATION. et IR

. = == Panel or Cose Mounling
BH==11 4'YH, VW, 44D,

: ] 2-Hole Mig. Rugged, Light-
weighl construction.

Currently in production. ]
Price & Delivery on request

20 cptle matar ond white
rumeily sphanal

Patent Applied for

WOODLAWN 4-4912
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REFUEL WHERE
PRICES ARE LOWEST!

Refuel on the eastern sea-
board in South Carolina where ’ '

retail fuel prices are the low-

est and where airport facilities q
{

and service are unexcelled.

MAXIMUM PRICES
80 oct. 31c
90 oct. 32c¢
100 oct. 33¢

Carolina— "\, =
Midway between
New York

SOUTH CAROLINA
AERONAUTICS
COMMISSION

DESIGN
ENGINEERS

AND

DRAFTSMEN

With Experience on Airirames.
Equipment Instrumentation. Hy-
draulics & Structures

ALS0

TOOL DESIGNERS
and PLANNERS

LOFTSMEN

DESIGN CHECKERS
With Aircraft Experience

® This is a long-term program fea-
turing the design and development

ef advanced JET AIRCRAFT, olfer.
ing recognition of abllity and op-
portunity fo advance. Top salaries.

Air-conditioned oifices. Ideal subur
ban living conditions.

KAISER METAL PRODUCTS, Inc.

Radcliffe 5t.

Bristal, Pa.

visibility of one-half mile or less with no
wind, resulting in an unusually smooth
(glassy) water surface. Pilot reports from
flights operating at LaGuardia shortly after
the accident confinn rapid Auctuation of
weather conditions. One flight approaching
the same romway went to its minimum alti-
tude of 500 ft. and executed a missed ap-
proach because of a local and heavy rain
shower, On the second approach this flight
became contact at 500 ft. and landed at
about 0849, 14 minutes before the accident.

Flight 501 was given advisory reports by
GCA during its approach. Because the di-
rection of this approach is opposite that of
the ILS approach, there is no glide slope
provided. The GCA advisories for the sub-

| ject approach do not include deviation from

the desired altitudes, but merely deviations
of azimuth at Eud distances from the run-
WAV, Gl HSOries are {"I:'I.".T.{Illl.lrll". not

| H:Lu:m]ﬁ{h;ui by the incoming flight. Dur-

ing this approach they were received by the
flight, and appropriate corrections in az-
muth were made by Briggs. Indication of the
aircraft vanished from the GUA scope at a
point about one-half mile northeast of the
end of Runwav No, 21,

ANALYSIS

It was developed during investigation that
this accident was of an operational nature
with no malbunchioning of the aircraft or its
components, or any of the ground aids.
Therefore, the following discussion will be
confined principally to the operational as-
pects.

The operating procedures of this carrier
are set forth in its Operating Manual., The
manual is explicit as to minimum altitodes
during approaches. The minimum altitude
for a standard range approach, as was being
made, at ]_1("}1urd|1 for Convairs of this car-
rer is 500 ft. There is, however, an addi-
tiomal 50 ft. allowed as an operating toler-
ance to take care of certain intangible fac-
tors. When the flight went below an alti-
tude of 450 ft. on instruments, 1t was n
violation of the company's procedure and
-:mmquu:th of the CAA-approved operat-
ing specifications. It was clearly the respon-
sibility of the pilot in command of the flight,
Capt. Marsh, not to allow his co-pilot to go
below 450 ft. unless the aircratt was being
flown wvisnally.

As [‘.uptnin Marsh stated that he had the
runway in sight from 500 ft. on down, it
was his duty to take over the flying of the
aircraft when Briggs indicated to Ium at an
altitude of 500 ft. that he (Briggs) did not
have visual contact, or to instruct him to
start 2 missed approach. To allow the co-
pilot to continue a descent on mstruments
was clearly contrary to the carrier's CAA-
1ppruurr] ul:lu'lhng procedure, because the
meaning of a minimum altitude is that all
flight below that level shall be made exclu-
sively by visual means.

Mention has been made eatlier in this
report of the possibility of altimeter error,
and it was shown how relatively Iltghﬂlhlt
such accumulative error could be. But the
fact remains that once the aircraft was be-
low its specificd minimum, it should have
been flown exclusively by visual reference to
the ground, with little or no aid from alti-
meter readings in making the approach.

Of course there remains the possibility
that the aircraft was being flown visually by
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BY SUPPLYING Finished TURBINE AND COMPRESSOR BLADES

UTica is proud of its part in the forging of turbine
and compressor blades for jet engines. And now a new
step has been added. An important defense task has
been taken from other hard working shoulders — and
the country’s all-important blade production for jet

engines thus speeded and increased.

Urica’s facilities now include an entirely separate
and extensive plant for the finishing of blades. Giant

precision grinders and broaches cut roots into hard-to-
work metal. Automatic polishers bring airfoil character-
istics to perfection. The finest of metrological equip-
ment gauges the finished product.

Our new “File Facts on Pre-
cision Forgings™ outlines Utica's
methods and facilities for preci-
sion forging, now totally engaged
in jet blade production, but ulti-
mate]y generally available.

=
G

UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York

MAKERS OF THE FAMOUS LINE OF UTICA DROP FORGED PLIERS AND ADJUSTABLE WRENCHES
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Briggs. Adding weight to this possibility are |
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a number of facts which are not to be over- T i Nl e S e e Sl '_ FRLLs bt
looked. First is the weather. It has been T ol
shown that it was detenorating rapidly at B
the time and place of the accident. There | /
were clouds and/or fog patches below the |
500-ft. level and in the aircraft’s path. The
nature of the damage to the aircraft, as well 1 for WM. R. WHITTAKER CO., Lid. \
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: ; the water was glassy, limiting its nse as a : P . ) ; e b
with a spring and ball check valve. Tolerances medium of depth perception.’ Fortunately or unfortunately my years are insuflicient to senc
on this complicated assembly had to be held _ An important psychological factor enters | memory back to the era of that memorable December 17, 1903,
within 2 mils to give satisfactory performance E;z“dirgil;':g ;::“ L"'F:Illmﬂ:-"h t;‘“d“ the subject at Kitty Hawk.
: oncerns the erroneous im- o i : —_— ) .
| for at leost 100,000 cycles at 350° F. pression of altitude and is described in “The So perhaps you’ll not mind if, as a Whittaker tribute to avia-
Sensory Illusions of Pilots,” by P. P. Coc- | tion progress, I tip my recollections just into the past twelve
- quvt, chief pilot of Sabena, the Belgian T :
: ’ months. At random, then, and without hoping to touch more
n Pﬂ eum 'ﬂfl ‘ dﬂ m P er s airling, published by the Flight Safety Foun- g SRS : s
dation. oo He wittes. * . . The iaion than a few of the highlights as they impressed me:
of flying horizontally with respect to a land- Watching the sleek, F-86D Sabre F-102, F-103, F-104...the delta F-102
mark when flying more nose up than imag- shatter the world’s speed record, on  ordered as the nation’s first supersonic
ined is dangerous because the pilot believes tl.u: deck, below sea level ... atomic interceptor, possibly the_]aﬁt manned
himself to be higher than he really is. The aircraft and powerplant develop-  fighter before m1ﬁﬂllﬂé _ta]-.e over. i
atisle 2t which ok dheaivis & ot ol ments, with the awesome [I'H.'!.lul].}lhl'tuﬁ The new AFP4D 2 !-.y‘my in spee
G B i L that lie shead...long-awaited first  passes and startling landing attitude . . .
' light an f?‘-’“-‘ horizon d“l“—‘“d{"“ his altitude | flight of the ju'lr'.elinwlikﬁ X-3 super- first flight of the new twin-jet A2J Sav-
and his d'sm“f“:' from the point. Evaluation sonic research plane ... heated argu-  age ... first turbo-prop light plane, the
of that angle is not a matter of mathematics ments over the new phonetie alpha-  XL-19B ... latest in ejection seats,
but is one of feeling (purely subjective). bet, fully automatic parachutes and fantas-
This illusion may sometimes have serious Sabre kills over the Red MIG in  tic seat capsules. The big new trans-
® p ® consequences. In fact if the pilot without Korea rising to a September climax of  ports; plush, sectioned interiors, com-
realizing it changes the angle of his airplane fifteen to one...the nation’s airlines pound engines, more passengers,
with tespect 1o its initial TR for the second successive year exceed-  greater speed. higher efficiency.
litt] I 3 ; ' ﬂ] FISI0n by, Sy ing the country's railroads in first class Rocket sleds testing man up lo
ds JUUE 45 one cogren, Uus enor translates passenger totals...flight of the tiny forty-five G's in deceleration studies
into differences in altitnde of: jet jeep, one-man pulse jet helicopter .., advanced prop design looking
® 17.5 meters for a landmark 1 kilometer | and its antithesis, the gigantic XH-17  toward turbo-prop development up
S ® , @ ’ away. twin-jet Flying Crane. Guarded to speeds of lm::p jm-E-h- . .i"ﬂ]nv}fdﬁ
: _E : announcements on jet transport announcement of the diagonal land-
@ o0 saves cr 'f' cﬂ mn'er'ﬂ s ® 55.0 meters for a landmark 2 kilometers projects, with the majors working like  ing deck upcoming for the Antie- I
ﬂ“’EHF"* | the devil in secret to outrace each other tam, eliminating crash !:mrr'mru A
Many substitute materials and designs were tried with dis- Tolerances on the new damper are large; the cylinder can :“_31'5 meters for a landmark 5 kilometers ﬂﬂglr Ijlﬂ‘fﬂflitkﬂ _lh': E”tlltﬂh-h i o mii-'f'- I_l":l monkeys Il‘ﬂ]’*rl'iﬂl:’:ﬂ.ﬂlﬂli}"-}'
o . " . i f ¢ COOordinaic dildCk O ¢ ad- Mmies Inio Spice . . « ielemeiering 1or
appointing results before one of our technical representatives be out of round; B4 pounds of mild steel displace 199 pounds ® 175.0 meters for a landmark 10 kilometers ministration stretch-out of production  instantaneous grm]md information
: : o e : : : ray.” C 5...10 ing discussi f high speed fhights,
dropped in with samples of Silastic. Using this heat-stable, of brass per 1000 toasters. And the new device works better ﬂ“:i:] a4 ' | E;I:]Egilei:ﬂy inln::i E[r[?:;lgﬁ : ;;?‘E;ﬂgnﬂ?e u-nN ::;w 1.11]:3;1 mif 1p ?Ims A
rubbery silicone product, Toastmaster's research and de- than the more expensive brass assembly. Such performance e illusion cited above must certainly trend toward reduction or simplifica-  higher bomber speeds . .. the massive
: : : be a cause of many aircraft accidents occur- tion—or both . ..a B-50 Superfort, its  size and strike capabilities of the swept-
velopment engineers perfected o very simple and durable proves the usefulness of Silastic as a new engineering material. ring just before the airplane reaches the air- | four props feathered, cruising under wingh B—!]TII inleg-:c:—nlinentﬂl hﬂhcs-mé:-th
: A A . o : - : ) held, especially when no adeguate landmark the thrust of a single J-37 Jet...the ... the all-weather interceptors, Sabre,
damper. It consists of an inexpensive drawn steel cylinder, o It retains its rubbery properties and its good dielectric prop- can bea fguud i::r] the appmae]f::ls (for E;lﬂ“T;]L: ! swept-wing Cougar as successor to the  Starfire, Scorpion, with their enclosed
l-piece connecting rod, and a flat ring-shaped Silastic piston  erties at temperatures ranging from below —70 to above an airdrome located on the edge of the | Hnﬁy’:tslrmglﬁ-w?f[ E‘ﬂ:t‘;: e m Lﬁﬁiﬁﬁ@ﬁ?ﬁﬁﬂ]ﬂ'}i 5%";;!?::“?”:-:':
: o 2 i L | attops o wea ying, - 2 . Iy rosls,
mounted loosely between two metal cup washers with @ 500°F.Itis hlghl‘f water repe"eni‘; shows excellent resistance OFERRD: v s . months, more sorties, more tonnage, 2179309 in 1952 as agninst £26,741
. . . : A . 1 In the above passage the author refers to than any of the carriers in all of for a piston fighter in World War I1.
simple air leak past the shoulder of the piston. to weathering ond to a variety of hot oils and chemicals. a night approach toward a lighted airport, World War I1 . . . industry’s pushing of  Air refueling for Navy carrier planes
ﬂ“':: P“‘"hl_"i‘“]“ﬂ}' wlmlr: this “FP;ITE]] i5 over cost reduction programs on all phases . ..the esoteric and closely-guarded
water. owever, this particular accident of design and manufacture... fully field of guided missiles, the XF-98 Fal-
For more information on the properties or fabricators of Silastic happened under quite similar conditions automatic GCA under test...merger con, XF-99 Bowmark, the Snark, the
S *T. M. Reg. U.5. Par. OF d ]Jl{t its bei &;II ht. Th Lichts rumors . ..the XF2ZY jet seaplane, Loki, Hermes, Rascal, Sparrow, Ter
1 thi : B S PR TS espite its being daylight. i ; Wikh: LAkl SIGLEDRE, SARSGHI,
mail this coupon today or phone our nearest branch office. WETE.' o wnd ﬂ%ﬂ ]z'lsl:gll miliﬂn::r;t?p:ﬁ::ﬁh equipped with water skis, that may rn:;‘d: ; .hlhe myriad pmhrlcn_}s of missile
were over water. Inasmuch as the surface bring back water-based fighters to the  guidance, beam riding, active and pas-
Dow Corning Corporation, Dept. D-1, Midland, Mich. FIRST IN visihility 2t the sirport was hed d Navy...a tiny jet engine that will give  sive homing, command, magnetic field, |
= SILICONES e € aIrport was being reporte additional boost and prolonged life to  automatic celestial navigation.
[] Sastic Ficts 10a, properties and opplications of Silastic stocks and pastes. ATLANTA + CHICAGO as only 132 miles and was much less at the twin-engine cargo ships. These, but a thimbleful of the |
: ' i The airlines’ crackdown on **no  vear's developments, come swarming |
[ List of Silastic Fabricators. ﬁ;ﬁi&g:i * DALAS o o . shows" with a ticket reconfirmation to mind —along with the men and
- : i i i — ’ eaplane an ying t pilots i : ssengers . . . firs ni :
) Whas A Sone" ot v 2 boskiean e rodc ond apptetons. |\ S R ccutts Seie, 8 o ne ahoi'ss | | Bl o Praiest puengers A the Senins the vork courage mnd
MName Title WASHINGTON, D. C. mgfﬁlﬂ%nﬂéii:h uﬂﬁ‘ﬁhﬂﬁgﬁms correspond | 2nextension of T'-hu Navy's punch, The  possible, =
E“HFH HAT“]!" MIDLAND, MICHIGAN to approximately Elﬂ fE":E't at Ghk mih_:. 184 ﬂﬁw stable of Air Force ﬁghter& over- "a.l'td what of 1‘3'_::3 L4
cnmpqn':ll . . B N I II'I clﬂl'hﬂd'ﬂ: fect at twno TT:IE!{-'E-TT afo, i I t E'hu"d rEd I1I-I:'--|-;|.-k+ F'In[L F—Iﬂ] i “IIE‘I‘E h:f' lgﬁﬂf
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crash site, the flight had no adequate ground
reference, merely lights on the approach end
of the runway. Riker's Islind was to the
right and ahead of the aircraft at its point
of contact with the water and only approxi-
mately one-fourth mile away. Capt. Marsh,
| on the right side, stated that he saw the
. near end of this island, but at best he could

Slide rules are great have seen it but vaguely and fleetingly;
—in experienced hands. otherwise, he could have used it as a visnal

: - altitude reference.
Here at Coleman Engmeermg The lights on the approach end of the

. . e [ S " — —

Company is a growing group runway, as reportedly seen by the captain,

of men with long years of can well |:|-L'I::nn!-'.|dl_'n:1:] ag 1 Slll'lgll: visual

< : reference point because of their apparent
know-how in functional systems close spacing from an aircraft an appreciable
EHHiﬂEEFng. The Armed Forces distance awav. Thus, we have a sct of con-

ditions I:,‘]['I'.':i-f_‘lll'_'n' simulating those of the above-
quoted passage. The captain stated that he
projects to Coleman—some of could not dismiss the possibility of having
which are even now in daily ser- had an erroneous illusion of altitude and
: E : distance due to weather.
vice. Perhaps your engineering Strong, but not violent, deceleration as
problem can find its answer here. described by aircraft occupants seems to be
convincing evidence that contact with the
water was at a speed far less than the rec-
ommended approach speed of about 140
mph. In fact, it seems unlikely that a mod-

S e
”~ ~ &
f.-' H"\ r_-ut11 tmnf.'h‘:-nrtq E“Iit-h- 1;I11£}f |11_g g]eéqrhtw:j E[t:;ﬂ::g more frans Iu: en ll- easier § o correct
I i ja:tl lr::l.arrjn 111;_i 3 IIM‘!‘““EH;UEE:-;nd mm: i h h f ' ) | h
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sion. If the air speed had been maintained,
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Typieal af the Loerd Mount-
ings used by the world's
leading Airlines today, ore
the MR-3&J lightweight
Mountings an the new
Convair 340 engines.

Pratt-Whitney R-2800 CB-16 Engines pock
the power—and theie new lightweight,
low-cost Lord Mountings increaie the poy-
lood opproximotely 10 Ib. per engine . . .
pratect the oir-frame from vibratien . . .
give possengers o smoother ride.

Lord Vibration Control Mountings are increasing payloads, pro-
tecting airframes, instruments and accessory equipment . . . adding
to the comfort of passengers on 44 of the World’s Leading Airlines.
Why? Because Lord Engineering experience and manufacturing
capabilities are providing light weight, low-cost mountings which
contribute much to pruﬁtub.fl: airline operation. Lord engineering
capabilities are being used to advantage by design engineers
throughout world industry in their battle to isolate vibration and
shock in a wide diversity of machines. Consult with Lord Engineers
even before design takes shape on the board . . . and in perfecting
machines already operating . . . You will profit.
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293 Souplh Third Streel 413 Fidelity Union 725 Widener Building 410 West First Street
Life Building

DETROIT 2, MICHIGAN NEW YORK 14, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENMNSYLVANIA
7310 Woodward Ave. 280 Madison Avenue 520 N, Michigan Ave. 1635 West 1ith Sireel

LORD MANUFACTURING COMPANY = ERIE, PA.
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teriorate during the next two hours. The
pilot did not request mor was he trans-
mitted directly additional LaGuardia termi-
nal weather while he was en route. The
terminal weather at LaGuardia for 0825
was available to the flight by means of the
0845 broadcast. That report was: ceiling
estimated 3,000 overcast, wvisibility 114,
moderate rain and smoke. After the ﬂ[ghl:
had been cleared for approach to Runway
21 by LaGuardia Approach Control, the
pilot received the 0900 LaGuardia weather,
which was: ceiling 1,700 and visibility 114
miles. The aircraft struck the water in
]"l'll_-ilu'llgr Bay at 0903. The weather reports
show that by 0910 the visibility at La-
CGuardia had dropped to 1% mile and the
ceiling was reported to be 600 ft.

It was self-evident to the pilot that the
weather was deteriorating. However, there
wits no reason for him to believe that the
ceiling was close to minimum until he was
on final straight-in approach. He could, of
course, have asked for and received the
use of the ILS runway. As this report ex-
plains, there was no reason for any ground
personnel to believe this necessary.

The Civil Aeronautics Board has  ini-
tiated action with the proper Government
agencies, i.e., the Weather Burean and the
Civil Aeronantics Administration, both of
the Department of Commerce, and the Air
Navigation Development Board, to improve
and speed up the reporting of weather
conditions on approach paths and at termi-
nals when those conditions are close to
marginal and deteriorating as was the case
in this accident.

FINDINGS
(On the basis of all available evidence the

Board finds that:

1. The carrier, the aircraft, and the crew
were properly certificated.

2. The flight was properly dispatched and
cleared according to Instrument Flight
Kules.

3. Until final approach at the destination,
the flight was routine in all respects.

4. The fight was given, and acknowl-
cdged, the 0900 LaGuardia weather and was
cleared to land on Runway No, 22,

3. The weather data included a ceiling of
1,700 ft. and visibility of 1} miles.

6. Authorized minimum ceiling and visi-
bility for the subject approach were 500 ft.
and one mile, respectively,

7. Instrument weather was encountered
during the approach.

§. The approach was continued visually,
despite the instrument weather,

9. Air speed was decreased and the air-
craft settled rapidly to the water at 0903.

10. There was no malfunctioning or fail-
ure of the aircraft, or any of its components.

PROBABLE CAUSE

The Board determines that the probable
cause of this accident was the failure of the
captain in command to monitor the co-
pilot’s approach and take corrective action
when the aircraft fust went appreciably be-
low a normal approach path.

By the Civil Aeronautics Board:

fsf Oswald Rvan

/s/ Josh Lee

Is/ Joseph P. Adams
/s/ Chan Gumey
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ANNOUNCING...

more power in a smaller package!

Shown Approximately Actual Size

MIDWESTERN MODEL 9 TORQUE MOTOR
A Precision Linear Electro-Mechanical Actuator

Midwestern’s new, powerful linear actuator was
designed primarily to stroke pistons in hydraulic
servovalves. However, it is being enthusiastically
accepted in many engineering fields as a basic
transducer to convert a few watts of power from
an electronic amplifier to a linear mechanical
motion with considerable force. For complete en-
gineering details on this new, small, powerful
Model 9 Torque Motor, write or wire Midwestern
Geophysical Laboratory.

a A DAANNANANANA,

YUy

SPECIFICATIONS

# Midposition Force............. E—. . |-
B SHORE s sse s e 1. I
WsIgh s 1Y
No-Lood Matural Frequency ............... 425 ¢cps
Coil Resistance ................... 3400 ohms (each)
Balonce Current ... 20 ma
Ditferential Current (max.).....c............. 40 oma

3401 5. HARVARD AVE.—TULSA, OKLAHOMA
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FITTINGS

FLARELESS
FITTINGS

BOTH TYPES, FLARED AND FLARELESS,
ARE PRECISION-MADE BY PARKER

Consider vour actual cost instead of price . . . your rejections of
faulty materials. Then you'll discover what other users have
.. that Parker is vour best bet as the one reliable source

for top-quality aireraft fittings!

learned .

Parker AN and MS fittings are precision-machined . . . under
approved quality control manufacture .
specifications of aeronautical standards. You can depend on
Parker, the original aireraft fitting manufacturer.

AN Fitting Catalog 701 and MS Fitting Catalog 4120A1 available
from PARKER Aireraft Co. (subzidiary of The PARKER Appli-
ance Company) 5827 West Century Blvd., Los Angeles 45, Calif.

. «» to meet the exacting

1

Plants in Cleveland « Los Angeles « Eaton, Ohio «

YOU CAN GET

Pﬂrker

AIRCRAFT FITTINGS

IN
BONDED
STOCK

Packaged in source-inspected, ploinly labeled car-
lons, easily identified by the lomperproof tape

D) Grarl=e s

TUBE FITTINGS = VALVES = O-RINGS

Berea, Ky.

AIR TRANSPORT

Airlines Protest ‘Arbitrary’ Regulatmn

® Scheduled and nonsked ecarriers form solid front

against CAB proposal for reserve

“safety’” fund.

® Companies argue that holding back cash may endanger
maintenance and safety expenditures.

Scheduled and nonscheduled airlines
this week will form a temporary, hut
pm’luhh effective, alliance against “
bitrary” government regulation. Th-:j,r
will argue before Civil Acronautics
Board Jan. 8§ against a new “safety” pro-
posal that would force airlines to keep
enough cash available at all times to
carry through a hypothetical two weeks'
operation without income.

The CAB Safety Regulation Bureau
and the Board members themselves
have proposed this rule on the theory
that the less cash a carrier has on hand,
the less safe its operation will be. In
an attempt to set up an exact minimum
vardstick with which the CAA could
administer such a safety principal, the
Board proposed the following (Draft
Release 52-29):

“Applicant (for an air carrier operat-
ing permit) shall show sufficient cash on
hand or credit available to him to in-
sure that for a period of at least two
weeks all current operating expenses
will be met as they come due without
regard to income received during such
period.”

The Board proposes to enforce this
rule continually by empowering CAA
to suspend operation of any carrier
whenever its cash position falls below
the equivalent of two weeks' expenses.

However, the airline industry almaost
unanmmously has come out in opposi-

tion to such a law, and even suggests

that if enforced it would make airlines
less safe instead of safer.

» Industry vs. Government—Air Trans-
port Assn., Air Coach Transport Assn.,
Frontier, Standard Air Cargo, North:
cast, Mohawk, and National airlines al
|L1ch oppose the proposed regulation
officially. Here are major points cited in
their ]Ltl’Lr"-. to CAB:
o ATA. “At its meeting Dec. 9, 1952,
the board of directors . . . unanimously
opposed . . . the ]Jfﬂ]::UELd amendments.
They do not believe . . . the Civil
Aeronautics Act can be read to include
the power to prescribe tests of mini-
mum economic strength as a condition
to the issuance or continual effective-
ness of an air carrier operating certifi-
cate.”
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ATA adds: “Quite apart from .
legal authority, it was the consensus
that the proposed amendments are un-

wise . . . purely arbitrary. . . . A car-
rier . . nnght well forego maintenance
and repair expenses which . . . would

reduce its cash supply below the mini-
mum provided by the proposed regula-
tion.”

e ACTA. Representing a majority of
the mmskcds, ACTA says: “The effect
of . . . this regulation may defeat its
very purme . - « A carrier will be
tempted to husband its cash reserves
lo meet the proposed requirement and
stay in business. . . . Since the very ex-
istence of a carrier may depend on the
keeping of this reserve, (it) . . . may
tend to deter the carrier from making
expenditures ftor satety  purposes,
which otherwise would have been
made.”

ACTA also argues that this would
discriminate against the nonsked, add-
ing that the law would, in eftect, con-
tradict other CAB regulations forbid-
ding nonskeds from offering scheduled
service: "The expenses of an irregular
carrier for any two weeks in the future
are highly speculative from the very
nature of their business .md impossible
of advance determination.”

ACTA argues that this proposal, like
some previous CAB economic regula-
tions placed on nonskeds, divests them
of property without the due process of
law. The present proposal would be a
retroactive condition placed on a non-
sked’s Letter of Registration after it

had been issued, the association reasons.

The federal courts FL'[EEI'EEI this type
CAB move, ACTA adds, in the case
Standard Air Lines v. {:.ﬂt]'}, in which
the court stated: “The government can-
not make a business dependent upon a
permit and make an otherwise uncon-
stitutional requirement a condition to
the permit.”

ACTA concludes that this proposal
s totally impractical, and 1if carried
through in present form would require
a carricr to “freeze a cash reserve prob-
ably equal to as 11111-[]1 as 8% of his
total (annual) expenses.”

e Northeast. This scheduled regional

airline says: “Cash on hand and mainte-
nance E-.ldIlL]..iI(lh have no direct and sim-
ple relationship, Indeed, the proposed
amendment may actually encourage the
very practice 1.1.]11{_]1 it seeks to penalize.”

e Mohawk. “(The proposal) would
place economic controls in the hands of
CAA . . . (and) make it extremely
dificult for local service carriers . . .
to remain . . . operating under a tem-
porary mail rate. . . .” Mohawk also
points to the effect of such insecurity
on stockholders: (It would be) “unfair
to the stockholders of a carrier to
place their company under the constant
threat of revocation. . . . (It is) a serious
imfringement of management preroga-

tive.,”
e National Airhines. “National Airlines
opposes. . . ."

¢ Frontier. “The proposed rule, if at
all legal, is not clear. . . . Adequate pro-
visions are already available as a part
of the economic regulations. . . .”

Frontier also notes that the CAB
Safety Bureau proposal is inconsistent
with subsidy policies of the Economic
Bureaun, which tries to keep carriers’
working capital below three months’
cash operating expense. “Since working
capital consists mainly of accounts re-
ceivable and inventory . . . there is
little leeway left for the accumulation
of large cash deposits.”
® Representatives. Keating, Amold &
Zack, Los Angeles, writes CAB: “We
are wnhng to you on behalt of our
chents in the large irregular carrier in-
dustry to protest. . . ."” The firm adds:
“The fitness . . . of hrge irregular air
carriers . . . will be duly passed upon
by the Board, after each applicant has
had an opportunity to present its case
before the examiner (in the Board's
large wregular carrier economic policy
imvestigation).”

George Berkowitz writes: “Power
would be improperly conferred on the
Administrator. , . ."

e Standard Air Catgu. nonsked pas-
senger division, says: “At the present
time the CAB is so top-heavv with
paper work, it seems illogical that an
unwieldy proposal such as this would
serve the public interest. . . ."”

> A Few for It—Two nonskeds officially
support the proposal. Speaking for
Overseas Nﬂtiﬂml Airways, Attorney
Coates Lear says: “Although there is no
correlation between the size of irregu-
lar air carriers and their financial sta-
hility, there does appear to he a correla-
tion between those companies which



have suffered accidents and their finan-
cial stability.” And Air America, Inc.,
sends a two-line note to the effect that
“We are heartily in accord” with the
Board's proposal.

Ozark, a scheduled local service op-

erator, says that the proposal “appears
to be wise” for regulating nonskeds but
“should not be applied to the certifi-
cated scheduled carriers.”
»CAB Safety Burean View—Safety
Regulation Bureanu Director John
Chamberlain explains the new regula-
tion proposal this wav. The CAB safety
rules always have had an “economic
strength” requirement.

The following was placed in the ori-
ginal “Part 40" before World War 11:
“Applicant  shall show economic
strength and financial strength sufficient
to establish a presumption of ability to
cperate the air carrier with reasonable
safetv as related to the service offered
for a period of at least one vear."” That
rule still stands.

However, when CAB set “Part 41"
in 1944, no such rule was put in those
regulations. At that time, the Board
decided that such economic fitness be-
longs in the Board’s economic—not
safety—regulations, and is not some-
thing for CAA to administer.

Last summer the Board debated this
question and decided at least to “pro-
pose” a new economic strength crite-
rion, and to put it in such concrete terms
that a CAA safety agent could apply
it without having to make subjective
analysis of the carrier’s overall financial
fitness.

Chamberlain and CAB member
Adams told Aviation Week they ad-
mit this specific proposal may be poor,
but they said they want to find some
rule-of-thumb that will serve to prevent
airlines from offering public transporta-
tion when and if they are financially
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unht to provide adequate maintenance.

From the looks of the industry com-
ment, however, it appears they will
search a long time before finding an
acceptable rule-of-thumb for judging
minimum fnancial btness for Sﬂ?ﬂt}'r
capable of interpretation by CAA safety
agents and applicable continually to
various type airlines under various cir-
cumstances.

Need for Twin-Engine
Airline Copters Seen

Civil Aeronautics Board, with more
than 25 applications for metropolitan
and intercity helicopter certificates, is
inclined to agree with American Air-
Imes’ engineering vice president, Wil-
liam Littlewood, that twin-engine
copters are required for safetv over
densely populated areas.

This may mean CAB will certificate
few, if any, more than the three present
metropolitan copter operations in Los
Angeles, Chicago and New York until
later in this decade.

However, another side of the picture
is that CAB is pouring many millions
of subsidy into hxed-wing feeder serv-
ice and only a fraction of that amount
into the three copter operations. The
coming Republican majority on CAB
may try to get more balance in that
subsidy take, especially since the mili-
tary is far more interested in copter
development than in fixed-wing local
service.

Philippine Route
Via Tokyo Opposed

Despite an all-out effort by the Phil-
ippines to get a U. S. permit to fiv a
direct route from Tokvo to San Fran-

il B

PHILADELPHIA INTERNATIONAL’S NEW TERMINAL

Architect’s drawing of the new $8-million
terminal building nearing completion at
Philadelphia International Airport, Pa. The
finger-like structures extending onto the
ramp are of aluminum, steel and glass and

are designed to take retractable gangplanks
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50 that passengers can enter or leave planes
in comfort regardless of weather. Observa-
tion deck features buried piping to melt
snow, Radiant heating is used in lobby and
offices. Architects are Carroll, Grisdale and
Van Alen.

cisco, Civil Aeronautics Board and
State Department refused to grant it.

CAB member Joseph Adams, repre-
senting the Board, and several State
Department officials stood their ground
against this request of Ambassador
Carlos P, Romulo throughout a week's
intensive negotiations.

Talks finally were recessed for the
Christmas holidays without final deci-
sion. The Philippines are expected to
press their attack again this month, but
to little avail.

Philippine Air Lines wants the U. §.-
Philippine Air Transport Treaty of 1946
amended to allow Tokyo as a revenue
stop on its Manila-San Francisco route.
But U. S. carriers—Pan American and
Northwest—argue that this is an en-
tircly new route application in effect.
CAB and the State Department agree.

What rankles the Philippines 1s
watching preparation of former enemy
Japan to serve Tokyo-U. S., while the
Philippines are prevented from serving
that promising trans-Pacific route.

However, this country argues that the
Philippines already have a fair bargamn
from the U, §S., since PAL gains access
to a greater potential market here, on
its present routes, than U. S. carriers get
serving the Philippines.

Seaboard Gets Irish

Atlantic Service

Seaboard & Western Airlines’ activa-
tion of trans-Atlantic coach service for
previously dormant Irish Aer Linte
brings the number of trans-Atlantic com-
petitors to 12. Seaboard’s contract with
the Irish national airline calls for a
minimum of six roundtrips a week next
summer, using DC-4 coaches.

The route will be New York-Boston
Shannon. Service starts Apr. 1. The Sea.
l:oard operating contract runs from then

to the end n? 1956,

S&W will furmish, maintain and fv
the planes. The Irish line will handle
sales and hostess service.

London Heliport Plans
(McGraw-Hill World News)

London—A proposal for a heliport
over the junction of Charing Cross rail-
way bridge and Victoria Embankment
in the heart of London is to be sub
mitted to the Ministrv of Civil Aviahion

Recent tests on the South Bank are
said to have proved this site unsuitable
because of noise disturbances.

Although detailed estimates for the
new proposal have not vet been com
pleted, it is estimated that the copter
station would cost between $11 million
to $16 million. The heliport would
have a platform 100 ft. above street
level, with a lower platform providing
hangar space,
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Here's just about the newest and hottest thing in aircraft heating: 600,000 Btu/hour
Janitrol combustion heaters in wing tip pods on the Douglas C-124A. Four of these
units, and a 200,000 Btu/hour unit total 2.6 million Btu/hour—handle all anti-icing
requirements as well as flight deck and cabin heat—increase capacity by 900,000 Btu, hour
over that of the 12-unit Janitrol installation employed on the early version of this giant
. + . Operational performance is improved: heaters are located at the tip of the wing
where highest temperatures are required and the plane’s service ceiling is upped 1,300
feet by the favorable end plate effect of the pods. This is another good example of
Janitrol's long combustion engineering experience successfully teamed up with aircraft
builders to “raise the ceiling” and "extend the range” of aircraft heater performance
. « » The earlier in the design stage you call in your Janitrol representative on your
heating problems—the better.

AIRCRAFT-AUTOMOTIVE DIVISION = SURFACE COMBUSTION CORPORATION = TOLEDO 1, OHIO

—— -7} 1 7 {/) |

F. H. 5colt, 225 Broadway, New York, N. ¥. = C. B. Anderson, 2509 W. Berey 5t., FL. Worth, Tex. +« L. A, Curtin, 7046 Hollywood Bivd., Hollywood, Calif. +» F. H. Scott
4650 Enst-West Highway, Washingten, D. C. = Phil A, Miller; Frank Deck, USAF Coordinater, Central District Office, 400 Deblln Ave., Colombus, Ohio = Headguarters, Toledo, Ohin
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TWA Pacific Bid

® Airline wants overseas
and inland Asia routes.

® Great traffic potential is
seen in Far East,

By Scott H. Reiniger

Trans World Airlines, making its first
bid in the Pacific, wants to start pas-
SETIEET service between Bombay, now its
eastern terminus, and luLm by next
July.

Route of the proposed service has not
been firmed up, but indications are it
may compete almost stop-for-stop with
Pan American World Airways’ Karachi-
Tokyo operation. TWA intends to re-
quest this eastern extension of its inter-
national network at Civil Aeronautics
Board March hearings on the “Trans-
Pacific Certificate Renewal Case” to de-
termine re-allocation of U. S. air routes
over half the world (Aviarion Week
Dec. 15, 1952, p. 80).

In addition to this new rm.:tu. TWA
wants to retan a parallel “inland”
route—for which it already holds rights
—from Bombay to Shanghai for the d: 1y
when that service can be activated in 2
friendlier international climate. This
route includes stops at Caleutta; Man-
dalay, Burma: Hanoi, Indo-China: and
Canton, China.

FEnIcu!’tﬂ. Stop—The airline mav Iay
claim to Calcutta as a stop for the new

o
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Bombay-lokyo route on the basis it
alreadv has the right to go there by
virtue of its Bombay-Shanghai fran-
chise, which “it has no idea of relin-
guishing.”

While PAA has a much larger net-
work of international routes, TWA has
a vast transcontinental network in the
U.S. to feed its mmternational service.
[f the airline adds the Bombay-Tokyo
segment to its routes, it will be taking
a long step toward establishing a "round-
the-world network with through service
from most major U.S. cities to Europe
and Asia.

No other airline now can give this

direct service.
» North-South Routes—A possible Bom-
bay-Tokyo route, described as “logical”
by a top spokesman of the airlineg,
would fan out initially in two direc-
tions: flights going alternately north
across the heart of India to Calcutta,
and south below the tip of the conti-
nent to Colombo, capital of Ceylon Is-
land, British dominion.

Bangkok, Thailand, across the Bay of
Bengal from India, would be the next
stop, where the route, split between
Caleutta and Colombo, would rejoin.
This would form from Bombay to
Bangkok a huge, diamond-shaped flight
pattern stretched across the Asian sub-
continent,

A weather alternate to Bangkok could
be Rangoon, Burma. -

Next stop after Bangkok could be
H::T!ﬂ Kong and its alternate, Manila.

Faiper, Nationalist China’s u|:ut1l on
l‘'ormosa, appears highlv favored 2
stopover on the last leg of the jt]llrnm'

FRENCH TRANSPORTS ON THE LINE

A group of big SNCASE Armagnac trams-
ports seen in final assembly at Toulouse.
where the last of eight ordered is scheduled
for completion this month. Production
lines utilize U. 5. machine tools obtained
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throngh Mutual Security Agency. The
four-engine 83-ton  transport  cruises  at
270 mph. and can seat 84 passengers. Mili-
tary troop carrier version could seat 156
soldiers with equipment.

to Japan, judging from the interest
shown this city by TWA ofhcials after
a recent visit there. Okinawa might be
the final stop before Tokyo. Lockheed
Constellation 749As would be used
mitially to carry passengers from Bom-
bay to Tokyo. In the northern half of
its route, TWA would be competing
with both Pan American and Northwest
Airlines.

Possible path of the northern route is
indicated l:u. the itinerary of a 30,000-
mi. survey flight to the Far East,
recently l'l:ll:I'I]J]LfLE_I by TWA board
chairman Warren Lee Pierson and
other top executives and advisers of the
Carmner.

Main stops made were Paris, Rome,

Cairo, New Delhi, Bombay, Colombo,
Calentta, Rangoon, Singapore, Bang-
kok, Hong Kong, Manila, Taipei, Oki-
nawa and Tokyvo. The group also
ﬁtﬂppﬂ'd at “ ake and Honolulu during
the 34-day tour, possibly indicating
other T'WA future route hopes.
* Formosa Potential-On his return to
New York, Pierson described stops at
Delhi, Singapore and Manila as cour-
tesy visits to Prime Ministers Nehru of
India, Phibun Songgram of Thailand
(S1am), and President Quirino of the
Philippine Republic, rather than air
trafhc appraisal studies. But in noting
the stopover at Taipei and talks with
I"'ree China Premier Cheng Chen, Pier-
son stressed commercial possibilities of
Formosa and need of improvement of
airport  facilities at Taipei for large
transport activity.

He cited the airports at Rangoon and
Bangkok, which have runways up to
10,000 ft., for strong praise, and said
heavy trade is making Bangkok an
“increasingly important city” that ex-
ports more than it imports.

The potential of Colombo, Cevlon,

as a tourist center also was raised by
the TWA officials. They said Colombo
15 1 an almost straight line with Bang-
kok, Hong Kong, Taipei and Tokyo.
All flights from northern India, the
ﬂﬂ'-lﬂlll‘-n:ﬁild cventually must work south
to byvpass Communist China and hos-
tile ]:nnrtu:r'rh of Indo-China.
» Eager tor U, S, Trade—The reception
given the TWA group by all chiefs of
state and other government offhicials was
highly encouraging, Pierson said, and
“. . . cagemess “of an:rm:-rcnl interests
to do business with the Umte;-:] States
was everywhere apparent.”

Pierson cited these favorable points
tor the northern route:

e[t would open western India to
through flights from Tokvo by U.S.
planes for the first time,

l With China cut off, Japan's commer-
cial interest in India is high.

e India has great potential as an ex-
porter of raw and finished goods if its
manpower is properly dlmcted “par-
ticularly toward light industry.” India

AVIATION WEEK, January 5, 1953

also wants to expand production and
export of pig iron, rather than ore.

But for all this, a “guesstimate™ given
by one TWA executive is that 509 of
the travel in the foreseeable future on
the Bombay-Tokyvo route would be
Americans, 50 expanded have our over-
seas interests become.,

TWA statements indicated 1ts re-
quest for the Far East route will be
based partly on the view that there ™is
more trafthc ]]CI'tLI]tI 1] i this area than
EH}U.IILTL else in the world” and there
15 room for everybody; that European
.ElirImEﬂ are gr:t‘rmg the jump on us and

“stepping up service,” while the U.S.
is “not pushing”; “. . . the apparent
recognition by other airlines in the area
that an additional service would not
result in further dividing existing trathc
but would help stimulate more travel
for all.”

CRAF Officers Are
Called by MATS

Militarv Air Transport Service has
called to active duty for 60 davs kev
reserve officers of the airlines’ Civil Re-
serve Air Fleet (CRAF).

Heading the MATS-airline Military
Transport Operation Planning Com-
mittee 15 Brig. Gen, Henry C. Kristof-
ferson of Pan American World Airwavs.
Other members: Weldon E. Rhoades.
Charlie F. Skannal and Wharton E.
Larned of United Air Lines; Edear B.
Franklin of CAA: Emery M. Ellingson
of Air Transport Assn.: Willlam T.
Arthur of Chicago & Southern, and

Joseph A. McKeown of Airline Engi- |

neering Pilot Consultants,

TIH:'t with regular MATS officials on |
the committee, will review operations |

plans for future airlift eventualities.

French Service to Bogota
(McGraw-Hill World News)

Bogota—Air France has signed an
agreement with the Colombian govern-
ment permitting the former to estab-
lish a fortnightly service between Paris
and Bogota alternating with Avianca’s
similar service in the r.'r’r|1.r_r direction.

Further extension of these services will
be shared on equal basis by the carriers.
Avianca is building a $600,000 hangar
to house two Super Constellations at
Barranquilla, Colombia.

Pilots Seek Pay Raise
(McGraw-Hill World News)

Melbourne—Qantas Empire Airways
pilots are asking that commanders of
Constellations, and later on the Super
Connies on order, be given a special
new grading and maximum salary of

close to $10,000 annually.
This amount will give them ap-
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What's a picture of a submarine doing in AVIATION WEEK? No
good reason except that this latest K-1 killer submarine has better per-
formance and striking effectiveness thanks to development work in
several fields of an extremely advanced nature by Edo engineers. Much
has stemmed from their long experience in developing and improv-
ing Edo seaplane floats,

This picture of the K-1 sub- of projects under way, all of which
marine also points up the great stem cither from superior produc-
diversity of activity at our College tion know-how in precision manu-
Point plant, just a mule across facturing, or pre-eminence in the

Flushing Bay from LaGuardia field of research and development,
Field. —aerodynamic, hydrodynamic, and

For here you find a wide variety electronic.

The net resulc is the appearance of the famed Edo flying fish emblem
on an increasingly wide variety of products—
and the consequent recognition of it by more
and more people as the symbol of superior
design, performance and dependability.
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VW CORPORATION

COLLEGE POINT, NEW YORK

Since 1925

COATED FABRICS

»BRUNSENE

VINYL COATED NYLONS-FIBERGLAS-COTTONS AND
SYNTHETICS. To meet government and aircraft specifications.

rve BRUNSENE co.

Watertown, Mass. WA tertown, 4.0520
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Engineers get ahead at
BOEING

A major guided missile program is
just one of Boeing's many projects-
with-a-future, Other programs, which
ofter you plenty of room to get ahead
in engineering, are America’s first-
announced jet transport project, re-
search in supersonic light and nuclear-
powered aircraft, and development of
the B-47 and B-s2 jet bombers, the
airplanes that have given Boeing more
experience with multi-engine jets
than any other company.

Boeing offers attractive careers of
almost limitless range to men in
urtuul]}' ALL branches of engineer-
ing, for aircraft DESIGN, DEVELOPMENT,
PRODUCTION, RESEARCH aond TOOLING;
and for servo-mechanism and elec-
tronics designers and analysts, and
for physicists and mathematicians.

Em:m% pays you a moving and
travel allowance. You can work in
Seattle, or Wichita. Besides skiing
and mountain sports near Seattle,
bath cities provide fine fishing, hunt-
ing, golf, boating—and plenty of
nppurtuml:}r for specialized advanced
tr:ljmng You'll be pmud to  say,
“I'm a Boeing engineer!”

Write today to address below or use coupon

proximately 51,000 more than the top
rate sought by pilots flying domestic
SETVICES.

Italian Airline Plans
(McGraw-Hill World News)

Rome—Dehnite plans for expansion
of international Italian air services have
been announced by the Minister of
Industry. Italian carriers are to get 14
new four-engine planes and 12 twin-

| engine craft, which will permit them to
| step up trans-Atlantic operations, de-

velop new routes to the Middle East
and India, and cover the inter-European
market.

Here are some of the services being
programmed, according to Minister
Campilli: five flichts weekly to North
America, two weekly to Buenos Aires
from Rome, one weeklv to Caracas,
Venezuela, from Rome, one weekly

| flight Rome-Mogadiscio-Nairobi and

six flights weekly to the Middle East

| and India.

' High-Intensity Lights

(McGraw-Hill World News)

London—Australia is adopting the
Calvert cross-bar  high-intensity  ap-
proach lighting system for its airline
terminal points with expectations that
the lights will reduce diversion of flights
because of bad weather by approxi-
l'ﬂ-t'f_l} 80%.

First of the lighting installations
is expected to be completed in about
six months at F*i'-‘.f:ﬂﬂfm Airport, Mel-

bourne.,

SHORTLINES

» Canadian Pacific Airlines this month
and next steps up Pacific service mn a

buildup for jet Comet service antici-
pated by mid-April. DC-4 service will
be once a week this month. In Feb-
ruary, DC-6B service will begin. DC-
6B and jet service twice weeklv is slated
for April.

» Civil Aeronantics Administration re-
ports that 400 DME ground navization
stations now in process of installation
eventually will reduce flving time and
costs between cities. The stations will
permit use of “curved” airways, short-
cutting present point-to-point ronting,

- CAA says.

> Great Lakes Airlines was denied by
Civil Aeronautics Board order of Dee.
19 the right (requested four months
previous) to fly three roundtrips a week
in the five holidav-rush weeks from
Dec. 14 to Jan. 17 between major U, S.
cities, or to limit its service to unofhcial

military trafhe for a shorter lpr:rm-:l CAB.
says the nonscheduled airline has mot

made a sufficient showing to warrant a
finding that present CAB—placed limits

on business volume *. . . would h-ﬂ an
undue burden on Gn‘rat La]-.cs

> Flying Tiger Line dispensed $250,000
in pay increases at Christmas, subject to
RAWB and union approv: al.

» International Air Transport Assn. 1s
thu:t-::d to revise its European coach
fare program next I‘u:wt:mb_ bv setting
up the coach rate as “standard,” recom-
mending a premium charge f:}r the first-
class service now called “standard.”
This plan was advocated first by KLM
at the recent IATA fares conference.
IATA expects half of the world's air-
line transports will be slated for high-
density seating by April 1, 1954, mean-
ing the bulk of world’s air travel will be
by coach.

> National Airlines president G. T.
Baker, a jet enthusiast, and vice presi-
dent of sales Walter Stemberg in-
spected Mark I Comet plans at
de Havilland but found the economics
still were not attractive enough to war-
rant pressing an order. American manu-
facturers plan to enter the market at
the Mark IV stage of Comet develop-
ment, thev found.

» North Star Aircoach (Airline Reserva-
tions Inc.), is under CAB mvestigation
for possible alleged ticket-sales viola-
tions of the Civil Aeronautics Act, as
amended last June to cover ticket
agents.

» Northwest Airlines reports November
passenger miles increased 18% over a
vear ago to 56.5 million. Load factor
of 599 compares with 1951's 63%.

. Northwest has appointed W. E.
Bertram director of ground safety “in
a move to heighten the emphasis on
safety in its ground service operations.”

»Pan American World Airways re-
placed Constellations with DC-3s on
its Mexico City-Tampico-Brownsville
route Jan. 1. Official reason: lack of
sufficient trafic for the bigger plane.
Flight frequency is being increased to
four a week, however. Another reason
for the change: CAB chastised Pan
American for spending too much money
by over-equipping and over-scheduling
its Latin American division.

» United Air Lines estimates 1952 pas-
senger traffic at 2.43 billion passenger-
miles, up 30% over 1951. Express up
1% at 9,988,000 ton-miles; mail up
15% to 21,871,000, and airfreight up
219 to 27,464,000 ton-miles but still
not quite equal to United’s 1950 freight
record.
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SEARCHLIGHT SECTION

SCIENTISTS

ENGINEERS
DESIGNERS

~Viscon

apply CREATIVEengineering to research, development,

and design ... the KEY to SOLID SUCCESS at

€En
\ GOODYEAR _AIRCRAFT

! \ If yvou are seeking a position where ingenuiti~personal initiative, and ability
count most, investigate the various opportunities dfgred by Goodyear Aircraft.
We have openings for able, experienced personnel in the following fields:

1~ Aerodynamics
L Physics
L Flight Test
L Stress Analysis
L= Dynamics
L= Microwave
L Structures
o Designing in All Fields

L= Tool Degign

L= Tool Plann

L= Tool Processing

p* Industrial Engineer
= Estimation

p Time Study

1 Plant Engineering

In = Electrical Systems
IL = Circuit Analysis
\ = Analog Computers
= Servomechanisms
i| 1 Test Equipment
' = Applied Mathematics
I\ = Electronics

Dp&mngs also exist for welding, civil, and mechanical engineers with experi-
ence in metals fabrication. Needed too are personnel with ability and exp®ri-
ence 1n technieal editing, copywriting, illustration, and photograph

Positions are available at several levels; inquiries ape-also invited from
recent graduates. Liberal salaries are based on eduefition, ability, and experi-
ence, Paid vacations and holidays, sick leave dmSurance, and retirement plans
are added benefits,

Goodvear Aircraft is centrallyTocated in the Great Lakes region,..in the
heart of northeastern Ohio/Akron, a community of 350,000, is a clean and
| friendly home town to thodsands of Goodyear employvees and their families
who enjoy metropolitan ving and fine cultural and educational advantages.
Excellent parks, golf codrses, and inland lakes give active, vear-round enjoy-
| ment, The Aircraft diyision is a full-fledged member of the Goodyear family
... a name famous the world over.

If YOU are interegted in a secure future, write and give full details to
Mr. C. G, Jones, Salary Personnel Department

.___.__-_____

i—
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ENGINEERING
DRAWINGS
GHECKERS

A better job, a better life, a better future can
be yours in Southern California —at Lockheed
Aircraft Corporation.

On the job, you enjoy increased pay; fine,
modern working conditions; association with top
men in your profession—men who have helped
build Lockheed's reputation for leadership.

Off the job, you live in a climate beyond com-
pare —where outdoor living can be enjoyed the
year around,

In addition, Lockheed's production rate and
backlog of orders—for commercial as well as
military aircraft—insures your future.

To qualify, you need aircraft experience in
design or checking.

NOTE TO DRAWINGS CHECKERS WITH FAMILIES:

Housing conditions are excellent in the Los
Angeles area. More than 50,000 rental units are
available. Huge housing developments are being
completed near Lockheed. Thousands of homes
have been built since World War |l. Lockheed
counselors help you get seftled.

The school system offers your children as
fine an education as can be obtained anywhere.
Elementary and high schools are conveniently
located. Junior and major universities abound
—21 are in the Los Angeles area.

Send today for illustrated brochure describing
life and work at Lockheed in Southern California.
Use handy coupon below.

M. V. Mattsen, Employment Manager, Dept. DC-AW-1

LOCKHEED

AIRCRAFT CORPORATION, Burbank, California

Dear Sir: Please send me your brochure describing
life and work at Lockheed.

My name

My occupation

| proficient or interosted in one or more of

My address

My city and state

98

' OUTSTANDING |
ENGINEERING
OPPORTUNITY

Are you a specialist or a recent graduate

the following fields?

Aero-thermodynamics
Internal Aerodynamics
External Aerodynamics
Ballistics

Ram Jet and Turbo Jet Test and
Performance

e & & & @

® Transonic and Supersonic Test
Operations

® Turbine and Compressor Design

Sverdrup & Parcel, Inc. is engaged in the
design of advanced and unusual aeronau-
tical test facilities which require the theory
agnd application of these special fields,
The wide variety of our work, embracing
the design of general industrial facilities
of all types, oifiers challenging problems
and provides excellenl cpportunity for indi-
vidual development and advancemant.
slarting salary and extent of responsibility
agre dependent upon individual ability and
experience. Fringe benefils include: an
unusually attractive Employee Benefit
Plan which furnishes insuronce features
and provides for retirement; pald waca-
tions, holidays and sick leave; overtime
rates: and on employees’ club which oifers
interesiing social and practical values. Two
I agecredited universities offer opportunity
for advanced education.

Your letter of inquiry will receive prompt
agttention ond reply. Pleose write to—

| SVERDRUP & PARCEL, INC.

Consulting Engineers

915 Olive — St. Louis 1, Mo.

| ENGINEERS!

New Aircraft Projects

RYAN

SAN DIEGO

I OPENINGS FOR
Aerodynamicists
Airframe Designers
Stress Analysts

Power Plant Engineers
Draftsmen

Work will be on new Hyan
| aircraft projects

Replies 1o Direclor of
Engineering will be held
in strict confidence.

RYAN

AERONAUTICAL COMPANY

San Diego 12, California
P = e o =———)

OPPORTUNITY

FOR

HYDRAULICS ENGINEER
IN

TULSA, OKLAHOMA

Qualified to Design
and Analyze Aircraft
High Pressure Hydraulics
Systems and Componenis

Administrative Abilities
Desired

Salary Open and Depsndeni
Upon Experience and
Ability

Direct Inquiry to

]. L. JOHNSON
Engineering Personnel Manager

DOUGLAS AIRCRAFT COMPANY, Inc.

Tulsa Division
TULSA, OKLAHOMA

FLIGHT TEST
LIAISON ENGINEERS
SECOND SHIFT

Immediote openings for engineers capable
of assuming responsibility for directing
the incorporation of chonges on expen-
mental test airplanes and test versions of
production airplanes prior to flight re-
lease. Job duties also include ligison be-
tween flight hongor and Engineering De-
partment and determining safety of fligl'!t
production changes necessary in experi-
mental airplanes.

Requirements include an engineering
degree plus @ minimum of six to ten years
oircraft experience.

For o personal interview, submit resume
of experience and education to:

Engineering Personnel

CHANCE VOUGHT AIRCRAFT

P. O. Box 5907 Dallas, Texas
Division of United Aircraft Corporation

With minimum of 2 years oircraft experience,
preferably on aircroft control systems and
electrical systems, Also qualified to make
minor structural onalysis of sheet metal
brackets,

Excellent future due to exponsion in com-
merciol outopilot soles field. Should be
willing to trovel part time. Send resume to:

Personnel Manager

LEAR, INC.
110 lonia, N. W. Grand Rapids, Mich.

AERONAUTICAL ENGINEER |

AVIATION WEEK, January 5, 1953

- iy
r,f*-"l:’r"!!“']r?hnarf."’s more to a job
i at Lockheed than eight
| hours' work a day.
There's the friendly
spirit of progress—of
getting things done—
| that makes work so
| much more stimulating.
There's the better life
you live —just because
you live in Southern
California. There's the
future that offers you
and your family security
and advancement with
the leader in aviation.

New design ideas that spring from
sponlaneous conferences such as these

Ouidoor life prevaoils in Sovthern
Colifornia the year around

Special troining courses
prepare you for promalion

.'..— e e R RS R B NG EEN WS EEEE

e

b

Avtopilet Engineers — With at
least five years' experience in
autopilot design and develop-
ment. This includes experience
with electrical and electronic
networks as well as mechanieal
and hydraulie design problems
that occur in present-day auto-
pilots. You should also be famil-
lar with servo analysis and syn-
thesis procedures, utilizing ana-
log computers, flight simulator
tables, ete.

Ballistics Engineers — Experi-

enced in theoretical ballistics,
caleulations of trajectories,
flight control systems and in the

application of higher mathe-
matics.

Design Engineers

Drawings Checkers

Engineering Technical
Whriters

Flight Manual Engineers
S

lh-_'——I—l—l-—-l-l—n-*-_ —

’

IMMEDIATE OPENINGS FOR &

To forward looking engineers:

Lockheed in California

SEARCHLIGHT SECTION

offers you a better future...
wm a better place to lwe

Betier Working Conditions

On the job, you work in an atmosphere of vigorous,
progressive thinking. Personal initiative, new ideas
are encouraged. Frequent conferences iron out
problems, keep wark rolling smoothly. You work
with top men in your profession —as a member

of the team known for leadership.

Better Living Conditions

Every day, you get a “bonus™ at Lockheed —in the
better living conditions. The climate is beyond
compare. Recreational opportunities are unlimited.
Golf, fishing, the patio life at home can be

yours 12 months a yvear. And your high Lockheed
salary enables you to take full advantage

of the climate and recreational opportunities.

Bet#ter Future

You have a future at Lockheed —not just a job.

For Lockheed is building planes for defense, planes
for the world’s airlines. The planes of tomorrow are
being designed today in Lockheed’s long-range
development program.

Special training courses in management and
various phases of aeronautical engineering help
prepare you for the future and promotion.

Ask any of the 5,000 who wear 10-year pins whether
or not there’s a career and security at Lockheed.

Machine and Equipment
Design Engineers

Manufacturing Engineers

Mothemaotical Numerical An-

alysts-With a degree in mathe-
maties or physics plus a mini-
mum of one year's experience in
mathematical numerical analy-
sis. Your work will involve pro-
gramming for IBM type 604,

Lockheed.

To Engineers with Families:
Housing conditions are excel-
lent in the Los Angeles area.
More than 50,000 rental units
are available in the Los An-
geles area. Huge tracts for
home ownership are under
construction now. Thousands
of homes have been built since
the last war. Lockheed coun-
selors help you get settled.
Educational facilities also are
excellent. The school system
offers your children as fine an
education as can be obtained
anywhere. Elementary and
high schools are conveniently
located. Junior colleges and
major universities abound-=21
are in the Los Angeles area.

Lockheed also offers you:
Generous Travel allowances «»
Qutstanding Retirement Plan
« Vacations with pay « Low
cost group life, health, acci-
dent insurance « Sick Leave
with pay « Credit Union, for
savings and low-cost financ-
ing - Employees” Recreafion
Clubs « Regular perjormance
reviews, (o give you every op-
portunity for promotion - On-
the-job training or special
courses of instruction when
needed.

T . S S S S T T e S N S S S T S T T T T S S e — -——H
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Send today for free illustrated brochure describing life and
work ot Lockheed in Southern Caolifornia. Use this handy coupon,

Mr. M. V. Matison, Employment Manager, Dept. AW-=1

LOCKHEED Aircraft cﬂ'rpﬂrﬂ“ﬂﬂ Burbank, California

Please send me your brochure describing life and work at

My Name

CPC, and stored program calcu-
lators.

Production Design Engineers

Servo Engineers—With at least
three years' experience in servo

My Street Address

analysis, a working knowledge
of differential eguations, gpera-

tional caleulus; Laplace trans-
forms, ete.

Stress Engineers and Analysts

Wind Tunnel Test Engineers
— Experienced in wind tunnel
testing, model design and aero-
dynamics.

My City and State

AVIATION WEEK, Jonuary 5, 1953

My Field of Engineering

Aircraft experience is not necessary for a job at Leckheed. It's your
general engineering background —your aptitude —that counts,

Lockheed will train you to be an aircraft engineer—at full pay.

'

"

S . — ----—-#

/

99



SEARCHLIGHT SECTION SEARCHLIGHT SECTION

& — |
Engineers

and [ Galifornia ﬂl]l]nr[umt! KEY D ESI G N We desire personnel of !;hﬂ highest caliber—experienced in the
, OTHER TECHNICAL PERSONNEL (= | ForAcoustics and Vibration Engineers PO SlTlONS ‘

field of airborne automatic electro-mechanical control equipment.

ENGINEERS DESIGNERS-LAYOUT MEN

=
= To conduct tests and anal
”eeded T I e MECHANICAL DESIGN ELECTRONIC
= vibration fislds related to alr- ENG I N EE RS ELECTRONIC MECHANICAL
= craft and aesociated products. SERVO
D A L L A s T E x A s This work deals with the manufacture and develop-
FOR FLIGHT TEST ENGIMEERS ment of highly complex equipment of the most ad
AERODYNAMICS CONTROLS To engage in planning, testing and vanced type in a new and expanding division of an
POWER PLANT WEIGHT CONTROL analyzing flight test data obtained 3 es established firm with 20 years of successful experience
ELECTRONICS LIAISON on Douglas prototype commercial in the precision instrument field.
STRESS ANALYSTS MECHANICAL and military aircradt. We cite a few of the good reasons why you might like
SERVO MECHANISMS MATERIAL PROCESS Sal il Bk, ob 4% to foin our organization . . .
STRUCTURES LOFTSMEN s o ke ' HEATING AHD VENTILATING SALARY increases are based on merlt @ We have a Junier Enginesring
-. ENGINEERING PERSONNEL SUPERVISOR ' POWER PLANT and initiative—two weeks VACATION, w e man:kﬁ
| DRAFTSMEN HOSPITALIZATION BENEFITS, GM'S come _acquain all phases eof
HOUSING AVAILABLE - TRAINING FACILITIES - PENSION PLAN Contact Mr. W. H. P, Drummond, HYDRAULIC ARE PERMANENT dus m_fm tﬂ:::E S 055 the cenventicin el dheek: i ol
PAID VACATION & HOLIDAYS - GROUP INSURANCE 3000 Ocean Park Boulevard, Scmta ELECTRICAL AND RADIO manufacturing ond developing pro-  engineers in our Enginssring Department,
EXCELLENT WORKING CONDITIONS Monica, California, Phone: Exbrook grams—EXPENSES Incident to Inter. ® have our own model shop whare high.
4-3241, Extension 339 FOR MEN WITH views and moving oll cheorbed By "™ ° pelegps e anier |
AIRCRAFT EXPERIENCE company—HOUSING and LIVING 2 Educations! opportusities for Bdvamces
ATTENTION BOX 6191 POSITIONS OPEN FOR TECHNICAL Sk SE.0E IS X0, AU R, e e
! ENGINEERING DALLAS WRITERS AND ILLUSTRATORS. e i s
PERSONNEL TEXAS Reply to Executive Engineer I
DOUGLAS, AIRCRAFT COMPANY, Inc HAYES GENERAL MOTORS GORPORATION
SANTA MONICA, CALIFORNIA AIRCRAFT CORPORATION 1025 E. EENILWORTH PL. MILWAUEEE 2, WIS.

A Birmingham, Alabama

SUPERVISOR OF

G0t Fberniing

CHANCE VOUGHT AIRCRAFT is looking for a man
who will welcome the challenge of a program that includes
high performance fighter aircraft and guided missiles. He will
of necessity have at least eight years of applicable experience,

Major aircraft manufactur-
ing company has opening for
a highly qualified aircraft

AN 'NVITATI"N engineer capable of origi-
nating and preparing basic
Muu_u_ﬁ_u_ design proposals and devel-

PI.AEES WITH | opment of basic design of

' QUALITY
[:UNTRI][

the most recent in aircraft in a position where he was able to
accepted models or propos- I = demonstrate his capabilities for leadership. Formal engineer-
Roy W. Lessard, As. | ing training is desirable but not essential if ability 1s proven
sistant Chief of Design. AI RCHI LD als. Should also have strong | by past performance.
as had extensive aero- -
| nl:ll?:lllt!ll_.]::lt!s {h::::pﬁ[:]ri:nr:-ﬂ A secure future, exceptional U'El'ﬂd'fﬂﬂn'HI:S hﬂﬂkQTGUHd- | ENG I N EE R CHANCE VOUGHT AIRCRAFT, a leader in naval sir-
||| e iatiaceens | ovRortanities for sdvanzement Qualified men interested in the Tt ghowing Daflae sres, Yom will saloy the mibd climate
. and a high starting salary await S . g =" : 5 ; b :
A Serlef B S you at FAIRCHILD. We have open | | obtaining a position offering — | Position requires heavy ex- that provides year around outdoor activity, recreation, and
2 B beam. ings right now for {[Hd[IﬁE{] el perience in investigation and sports and makes for plEﬂEﬂﬂ_t, hE-.'EI.IthfLII hving. HF]USII‘I'E 15
Ei“ﬂ'ﬂ'rﬂ and dﬂs_ignerg in u]l ud\'uncﬂment Eﬂmmensurﬂte __:_ solution nl quuﬁtr cnn“lnl PlEﬂtifUI HI‘H’J Schﬂ'ﬂljilg fDI‘ Ehlldrﬂﬂ 11_1 _5.11 Eu.rl‘ﬂ-undln_g ETE“ES
phases of aireraft manufactur- - F G —— problems and in general qual- has kept abreast of the demand. Additional information will
ing. with ability are invited to = ity control operations and be sent on receipt of your resume, Write: Chance Vought Air-
Paid vacations, liberal health send in a resume of their T = procedures. craft, Box 5907, Dallas, Texas
_ and life insurance coverage, e . == S — -
| >-day, 40-hour week as a base. quullflcutmns and Slllll‘.ifll"1|lr re- §= meﬂrﬂd H E ‘?
Premium is paid when longer : } = =5 : C OUGHT
| work week is scheduled. l quirements to: E% Please send resume and
' oept. AW S AIRCRAFT
EMGINE AND AIRFLAME CORPORATION ' ,,E.mi::“',mm“ Week %% P-6391 Aviation Week
IRCH I LD jﬁ? ﬁ s 830 W. 42 St., New York 36, N. Y. 1= i 331? \:‘ ;;1 5": ’ n
W ew Yor At vou
wisLor Our employees are aware of ' % “r@
HAGERSTOWN, MARYLAND this opening. Dallas, Texas
DIVISION OF UNITED AIRCRAFT CORPORATION
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ELECTRONICS ENGINEERS
WANTED
SOUTHERN CALIFORNIA

Attractive opportunities offered 1o
Engineers experienced in and quall-
fied to design aircrait flush an-
lennas and radomes.

Complete modern facilities for labe-

ratory lesting and evaluation avail-
able.

Salary dependent upon experience
and ability.

Contact Mr. ]. C. Buckwaller.
Chie! Engineer

A

DOUGLAS AIRCRAFT COMPANY, Inc.

Long Beach, California

SALES REPRESENTATIVE

Hrprisenting a sales, service and manufscturing
organieation coverlng a territory of Easiern United
§ Smmes,  Mosition regolres a fman experienced in
seliciting copntract buslness from  larger alfreraft
manufacturers, ste. Flying background and pilot's |
Heenide essentinl. Personal plane provided, Salass
atl commission, [Meass suibmit complete sluention
and emplicment absteact All replies will T
fremtnd confldenrially,

READING AVIATION SERVICE, Inc.

MUNICIPAL AIRPORT
P. 0. Bax 1201 READING, PENMNA.

PROFESSIONAL
SERVICES

MAX DAGGETT, JR.

Registered Professional Engineer

AERONAUTICAL ENGINEERING
ATRCRAFT OFERATIONS
NEW PRODUCT DEVELOPMENT

Fost Offlces Box 2715 Littis Hock, Arkansass

The 5 K Engineering Company
AIRCRAFT STRESS AMNALYSIS

Any type nircraft, Civil conversions sur specialty,
including shop drawings. shop supervision and re-
ports for CAA approval. Have Designee rating
with CAA entitling us to approve our own reports
& structure. Long distance Jobs handled by mail.

121 Searing Avenue Mineola, M. Y.

INSTRUMENTS |

Authorized Factery Sales
and Service

for

* Eclipse—Pioneer
* Kollsman

*U. S. Gauge

C.A.A. Approved Repair Statien
#3564

Contractors to U. 5. Air Force

Qur stock of instruments is one of the
largest in the East.

IMMEDIATE DELIVERY
CALL ® WIRE ® WRITE

INSTRUMENT ASSOCIATES

Telephone: Great Meck 4-1147
351 Great Meck Rood, Great Meck, N. Y.

Telegraph: WUX Great Meck, N. Y.

—_— —

BEECHCRAFTS

For immediote delivery, four excellent Twin-
Beechcrafts and three like new Bonaonzas.
Guaranteed to be os represented,

— BEECHCRAFT DISTRIBUTORS —

ATLANTIC AVIATION CORPORATION
P. 0. Box 146, Hashrouck Hel M'.I.u"' J.
Tal: HAsbrouck Halghts 8-17

Awocen, pa. WINGS, INC. °""Aarons
AIRCRAFT SALES & SERVICE SINCE 1919

Consult Us with Confidence before
BUYING or SELLING any type aircraft

You Pay Nothing for Qur

EXPERIENCE and INTEGRITY
AMBLER 1800

102

REPLIER { Box Na ) Address 1o oflee nearest you
YEW YiORKE: 330 W, 4%l SF. ( 381
iHICAGO: 580 N. Michipan Ave, (I1)
SAN FERANCISTO: 68 Post St. (§)

POSITIONS WANTED

ATR, PILOT, multl eng. land., Age 35, 10

vre., alrline sxperience DC3E, DC4-ME02, De-
gire first pilot position anywhere, Capablae,
aggreasive, reaponsible and wversatile, Jimmy
Rae, 701 Bae Drive, Mpla 23, Minn. Regent
L

EXPERIENCED AIRPORT Administrator

with aviation, management and engineering
background wishes alrport manager's jfob,
Prefer West, Southwest or South, PW-0420,
Aviation Week.

FERRY AXYTHING (o ar from West coast-—

Mid-West and Alaska next six months, for
plane expense, return only, Comm, pilot all
lamd, sea, rotary, rates. Apt. G0, 536 Geary,
San Francisoo,

POSITION WANTED as kirfport manager or

Mlight school operator. Alrline Captain, col-
lepe education, Aftesn ¥re, experience in all
phases of civilian aviation,. PW-6335, Aviation
Week.

FOR SALE

C185 Conversion Executive Twin Beecheraft.
Dunal panel, Delux chairs. Soundproofed. New
exterior paint job, Now in corporate use. Coms-
plete apec, on redquest. YWrite Atlantie Aviation
Service, Inc., Box 1708, Wilmingtion, Del.

Executive Transport Alreraft
For complete markest report of available multi-
engine airceraft, including Beech, Convalr,

L Curtis, Douglaa, Grummaon and Lockheed

manufactures, write or eall William ©. Wold
Assorintes, 516 Fifih Avenue, New Yorlk 18,
%, ¥T. Telephone MUrras Hill 7-2050,

LODESTARS
2 PLUSH EXECUTIVES

New Custom Interiors
Fully Modified G205A Engines

NGGD CARRIES NEW WARRANTY

Completely Major Overhauled
Call Write Wire

“as’ WINGS INC. %o

LOCKHEED PV-IE

Speed 260 mﬁﬁ /T AS.) - Range 1500 Mi.

We have several Lockheed PVY-1 Venturas thot

are ready for immediate flyaway. They are new

wnconverted. Aircraft are 'I'I!I:I: low time—one
o

having a total of only 440 hours since new.
These ships are in unusvally fine condition.

Will stand rigid inspection.

These Ships moy be inspected
at Fort Woyne, Boer Field

Call ar Write

LEEWARD AERONAUTICAL
Fort Wayne, Ind. Ph. H-2145

| JJ;EIS[}I

Mop 4 be pour moal prosperous

wear, bringing wou rieh dividends

of pood health, and good businezs

hewond wour mopd oplimistic ez-
] pieetal divna,

A. E. ROEAWICK
Pregtadami

IRLINE EQUIPMENT CORP. |

Newark Airport,Newark,N.J.
MARKET 2.0963-4

HYDRO-WYPE SCRAPER RINGS

AN-6231-A

Write for complete catalog
& Department W

M€, 3629 N. Dixie Dr.
Dayton 4, Ohio

FOR SALE
DC-4's—DC-3's
Lodestars—B-25)

Contact us for details.
Mo charge for listing your aircraft
WESTAIR (Dept. AW)

WESTCHESTER COUNTY AIRPORT
White Plains, N. Y.. WHite Plains 6-9720

rWAN TED

AIRCRAFT PARTS WANTED |

Will purchase partial or complete [nventories of
AN parts, instruments, Ttings, condoit, bearings,
hardware—anything for aircraft.

Mo Inventory small—eall, wire, or write.

AIRCRAFT COMPONENTS INC.

Benton Harbor, Michigan
“Aviation's Leading Supply House"" I

AVIATION WEEK, January 5, 1953
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UNUSED AIRCRAFT PARTS

AIRCRAFT ENGINES

WRIGHT

1500 COMPLETE UNITS
OXYGEN BREATHING

EQUIPMENT

For high altitude flying—new surplus—
complete, ready for use. Maonufoctured for
U. 5. MNavy. Available for inspection.
Priced ot a fraction of original cost.

750 OXYGEN and CO. CYLINDERS |

Various Sizes—Shatter Proof
High pressure—with volves

Quantity

1 R1820-52 Low total time since new
16 R1820-54 Low total time since new

Quantity

WHAT DO YOU NEED?

Buy from one of America’s largest stocks of

4 R1820-60 Low total time since new

4 R1B20-62 MTSMN

PRATT & WHITNEY
1 R1830-43 LT50

1 CARLOAD

Miscollaneous Engine Parts

for RAMGER V-770

TURRET PARTS

Manufactured by or for
General Electric
Control units—grips—

moters—Amplidynes, ete.

MISCELLAMNEOUS COMPOMNENTS
(Many items in this group have not been listed in previous ads.)

Quantry Part Mo,
20 36001-0
11 14501-1F-B1
M geaTY13Z7%
40 119846%
10 15401 -1
&6 10078-1 AG
&2 -9
57 MF45-3911-207
327 PF4-713-20BCE
15 1416-12E
14% 28008
45 AMN4103-2
120 MFR-713-15A
550 TFD B&DOD
125 D7818
250 ANL014
1000 AMNSTE0-2
400 AMSTEO-2
115 P4CAZA,
10 AMNITT 3.1
450 A9 (94-322248)
20 JHS50-R
53 AMNAT03-3
140 K14949F
188 EYLC-2334
11 12086-1C
250 S58-1A
100 T16-3A
B9 318
230 2%21-B
o7 &S041H-146A,
b 44 0455-D
&5 ASDCT?
In4 S564-2.4

43 PIECES

2000 OIL COOLER

ASSEMBLIES W/VYALVES

From 53" te 16" dlameter

Manufactured by Horrison Radiater Co.
and United Aircroft Products

We own ond offer aoll parts listed—plus mony thou-

sands more—stocked in our Boltimore worehouse. Write for

Mfg.

Eﬂ:![pu
clipse
Weston
Weslon
Eclipse
Eclipse
Eclipse
B

Vicken
Eclipse
Alresearch
Cliford
_I"l!"h'inltm

ompaon
Adel
Erle Meter
G.E

Weston
Parker
Scintilla
Masco

Jack & Helnz

Description

Compau

Gyro Indicator

il Temp Indicator

Carb. Air Temp Indicalor
Amplifier (PB10)}w/ED3 MOUNT
Gyro Indicator

Cluteh Switch (PB10)

Hydraulic Pump {(3000PSI)
Hydraulic Pump

Starter
Jack (Cowl FLAP)
Brass (Valve #U4785) Oll Coaler
Hydraulie Pump
Fuel Booster Pump
Anti-icer Pump
Wobkle (D-3) Pump
Wheel & Flap Position Indicator
Wheel & Flap Position Indicatos
Primer
lanition Switch
lgnltlinn Switeh
tarter Motor
Accumulator 10°1500 P.S.I.
Windshield Wiper Kit
Contral
Amplifier
Oil Separstor
Elnlﬂlﬂl (NEA.-3A)

LHT
Heaster (200000 BTU)
Relay (B-12)
Oeygen Regulator
Fire Eﬂuﬂar
Oil Separator

ENGINE QUICK CHANGE UNITS Applicable to GRUM-
MAN FM-1 AIRCRAFT. COMPLETE with ACCESSORIES

18 PIECES ENGINE QUICK
CHANGE UNITS APPLICA-

BLE TO CONSOLIDATED
VULTEE B24D

FREE CATALOG

500 LBS

Michrome Alloy Wire .0031
enameled Monufactured by
Driver-Harris Co,

PRATT AND WHITNEY
AIRCRAFT ENGINE PARTS

Quantity Part Mo.
166 1045
500 3506
130 B28A
B14 A15814

48346%
483463
48399
48461
16236
B4989
B4487
g4591(
48350-D
84083
B4084
24085

Description
Beating

nge
Follower An'y
Blower An'y
Shaft
Shaft
Sump
Gear

ear
Bearing

l‘!hu:l.ll'll_f
MNose Housing
Crankecase A’y

Cylinder
Cylinder
Cylinder

CARBURETORS!

MAGNETOS!
SPARK PLUGS!

Quantity Part Mo,
o247 PD12K10

19  1375F
407 SFOLMN-2

(manufacturer's
part Ma, 10-
12453-4 Spec.
AND511)

42 SF5RN-1%2
{manufacturer's
part Mo, 10-
26170-1)

185,000 LS4AD1

Description
Strombers Injection
Carb

uretor
Holley carburetor

Bendix Scintilla
Maaneio

Bendix Scintila
Magneta

Spark Plug (Aero)

SPECIAL GROUP!
Ideal for tear-down for parts

Quantity Part Na.
98 PD12K10
234 PR48-A1

Description
Strombery injection
carburetor

Stromberg carburetor

Please moke your request
on your company letterhead.

COMMERCIAL SURPLUS SALES CO.

4101 CURTIS AYENUE, BALTIMORE 26, MARYLAND

TELEPHONE: CURTIS 3300
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LETTERS

‘Outstanding Job’

The Dec. 15 AviaTion WEEK was of spe-
cial interest to us, because it carried the first
of our series of H-2 advertisements, and be-
cause of George Christian’s excellent report
on the Vickers Transport Hydraulic Aircraft
Conference.

Through some unfortunate experiences
with other publications, we have learned that
accurate and complete coverage of a subject
as controversial as non-flammable hydraulic
fluids is not always easily obtained. There
was a great deal of discussion relative to our
H-2 fluid during this conference, and we
feel that Mr. Christian did an outstanding
job in presenting the facts without any
prejudice or omissions,

On articles of this type, things that are
left unsaid can often be more damaging than
any reported difhenlties or troubles ex-
perienced with the product. Without excep-
tion, the Aviation WEEek story touched at
least briefly on everything that was discussed
during the meeting,

We wanted to bring to your attention the
fact that we feel your publication is superior
in this field of news coverage, and that
Mr. Christian is to be complimented for the
consistently high calibre of his reporting.

W. V. Scnovz
Technical Representative
R. M. Hollingshead Corp.
Camden, N. |.

Doman’s Cost

[ would suggest a correction of the item
printed n vour Industry Observer of Dec,
22, Our established factory price for the
LZ-5 and YH-31 is correctly reported as
being $120,000. However, this price is based
upon a total manufacturing forecast of only
S0 units. The report seems to have misled
s0Mme r{:f:nplu into believing that we have set
a production goal of 100 to justify the price
reduction.

Actually, $120,000 is a moderate price as
compared to manufacturing costs in quan-
tities smaller than 50 and we are banking
only on that quantity although our expecta-
tions are greater. Of course your publication
of this has had a generally favorable effect
but I would appreciate it if vou could clarify
the fact that our breakeven minimum is far
below 50 units,

Grippeny 5. Doaran
Doman Helicopters, Inc.
Danbury, Conn.

Below Sea Level

[t has often been said, jokingly, among
aircraft designers, that the Structures Dept.
should be working on submarines. A recent
Aviation Weex article seems to indicate
that U.S. aerodynamicists also follow the
submarine philosophy. “F-86 sets new speed
record at 240 ft. below sea level at Salton
Sea.”

I have seen several articles by British
authorities, during the past ten years, which
draw attention to the fact that U. 5. hghter

104

designers seem to spend most of their effort
making planes that will break speed records
at sea level, and the trend seems to con-
tinue with higher and higher wing loadings,
which results in airplanes that cannot ma-
neuver or even fly at high altitudes.

[ would like to see the opinions of some
of our current combat pilots on the high-
altitude performance of our planes. Do
they like to fly and fight at altitudes where
the “MiGs"” can fly circles around them and
thousands of feet above them?

Suggestions by pilots that we eliminate
the weight of armor plate, self-sealing tanks,
ete., seem to indicate that they do not.

How long are we going to design and
build below sealevel fighter planes for
50,000 ft combat?

J]. Murray
1398 Route 2
Grand Prairie, Texas

‘More Facts per Word’

In your Dec. 1 issue of AviaTion WEeEK,
Mr. J. W. Lyons wrote about the extent of
foreign coverage in Aviarioy Week, Whilst
acknowledging his point of view, we would
like to add that it is this spirit of interna-
tionalism within the pages of your journal
which makes it the best of America’s aviation
papers.

From our point of view, Aviatiox WEEK
tells us lots about the American industry and
mirrors the British industry with none of the
bias which, in spite of all good intentions,
creeps into native papers, and of course we
hear a great deal about friends in other parts
of the world.

Mr. J. W. Lyons should also realize that
immediately after the Farnborough display,
a great deal of information was bound to
require reporting in aircraft papers; the fact
that Farnborough is in England is irrelevant,
because if a similar display were given in
“Bango Bango Land” the impact would be
the same in aircraft papers.

So as far as we are concerned in the U, K.,
we like Aviation WEEk as it stands; more
facts per word than any competitor.

A. C. Woon

E. C. WHEELER
168 Lewis Buildings,
Walham Green
London S.W.

England

*Cooperation’

The purpose of this letter is to express
our appreciation for the cooperation and
support you have given us during our forma
tive period while we were not in a position
to de any advertising. Your confidence and
help was instrumental in helping us to get
off to a good start, and I just want you to
know that it is appreciated.

CarrL. WooTrTEN, SALES MANACGER
Aero Design Commander

Aero Design and Engineering Co.
P, O. Box 118

Bethany, Oklahoma

STRICTLY PERSONAL

SINISTER PROPAGANDA

Our holidays were nearly ruined by dis-
covery of a fiendish plot by the railroads to
set up a propaganda cell on some of the air-
lines’ most sacred ground—the waiting room
at La Guardia air terminal. We were reading
a paper, waiting for an American Convair to
Washington, when we heard what sounded
like repeated long, low moans of a distant
locomotive whistle. Unbelieving, we st out
to track down the mystery. Gadzooks! There
it was before us: There was a full size Mode!
“O" pauge American Flyer train ripping
around its track, making every curve safely,
its headlight aglow and whistle blowing—the
main attraction of the toy counter. And a
staring group of air travelers stood transfixed
at this sinister demonstration, nst realizing
they were only tools of the Association of
American Railroads. Up to our deadline the
Port of New York Authority said they hadn't
fully decided whether to cancel the toy
shop's lease. The matter probably will come
before the next meeting of the Air Trans-
port Assn, board of directors. Insiders ex-
pect a shakenp in ATA public. relations.

L ] &

THE JOINT 1S DIFFERENT

Hy Sheridan philosophized the other day
while strolling throngh his Dizzy Six that
what the child leams at his mother's knee
these days is how to dodge cigaret ashes.

if W =

NOTE TO BUSY EXECUTIVES

The de Havillaind Gazette notes philo-
sophically that, “If you get up earlier in the
moming than your neighbor and work
harder and scheme more and stick closely to
your job and stay up later, planning how to
get ahead of him while he is snoozing, not
only will you leave more money when you
die . . . but vou'll leave it a lot sooner.,”

i i i

PUBLICITY BACKFIRES

Trans-Canada Air Lines says it got this
letter from a customer: “l note that these
ships have an advertised cruising speed of
306 mph. Tonight we left Montreal 20
min. late and the captain’s report shows our
speed of 225 mph. and an anticipated arnval
25 min. late, . . . If such speed is possible,
why is no effort made to make up time?”

* & &

ALPA WILL STOP THIS SORT
OF THING

Wing Commander R. P. Beamont, who
has established quite a reputation for his
trans-Atlantic commuting in a Canberra and
the hairy perfornances he puts on with the
twin-jet bomber at the Farnborou h shuw:s,
reported to our Bob Hotz that during his
recent roundtrip of 7 hr.,, 56 min. between
North Ireland and Gander, he contacted a
TCA transport pilot doing his regular stint.

Beamont informed the TCA pilot he was
en route from Aldergrove to Gander.

“What are you going to do when you get
to Gander?” the TCA man asked.

“Turn around and fly back to Aldergrove
this afternoon,” Beamont answered.,

“Now isn't that a helluva way te spend a
day!” sighed the TCA lad.

AVIATION WEEK, January 3, 1933

ADVERTISERS IN THIS ISSUL

AVIATION WEEK—JANUARY 5, 1953

ADEL DIV.. GENERAL METALS CORP............ 48
Apeney—The MeCarty Company

AERDQUIP CORPORATION ....ocomnvoansnnrnenes GO
Agency—Hoporalt-Keller, Ine,

AEROTEC CORPORATION, THE........cicucinaa . a1
Apmry—Hening & Co, Ino

AIRBORNE ACCESSORIES CORP......coiveivas0s A
Aprney=—Gray & Rogers Adv.

AIRCRAFT-MARINE PRODUCTS, INC...........32-43

Apunoy—enner Advertising
AIRCRAFT RADIO CORP....ccoicvcvaiiss
Agenoy—DBurke Dowling Adams, Ine

ARD EQUIPMENT CORP......c0c0issvansnnsnpanss 70
Ageney—HBevson - Relohert, Ineo.

BENDIX PRODUCTS DIV. BENDIX

B

AVIATION CORP, ......ccicvivecnecnrae. Third Cover
Apeney—MacManus, John & Adams, Ine,
BOEING AIRPLANE CD........cccucnsssasansssss . 06
Agency—N. W. Awvwr & Sons, Inc.
BRILES MFE. BD...ooivuisonsonssbsdannssdisssssslDS
Ageney—>Mehee-Burns Ady,
BROWN CO., ANDREW......... PR T T -

Ageney—Donald Haven Hall

BRUNSENE COD., THE, DIV, H. M. SAWYER & S0ON 93
Agency—Donald W, Gardner Adv., Ino,

ﬂLIFFan “FEJ nﬂ-I-I.III-IIJIIJ-IIIJIIJJJII-JIIIII ET
Ageticy=—Jdames Thomas Chirurg Co.

COLEMAN ENGINEERING OD....cvorenvsavsinesrs BB
Agency—Yambert., Prochnow, Ine.

CONSOLIDATED VULTEE AIRCRAFT CORP...... fifl
Ageney=Thomas T. Yates Ady. Agency

CONTROL PRODUCTS. INC........ccivivaissinnnas BB
Ageney—>Ueorgn Homer AMartin Assoclaties

DEAN & BENEON RESEARCH, INC.......c.00:.44 46
Agenoy—John Phillips Ady,

DESPATCH OYEN CO.. THE. .. ... ... ccccuccvisnnns 34
Agenecy—Harold C. Walker Adv.

DODW COBRNING CD...ccicivivinnnnisnnnssiisinnss B8
Agency—IDon Wagnltz Advw.

DUNBAR KAPPLE, ING. .......0coissccnasssncsnn 05
Agenoy—Ideas Unlimited

EASTMAN KODAK OD.......cccveussrsnnnasasasns BF
Ageney—J. Walter Thompson Ca.

D DR IR v oo i B i e i e R
Agenev—Davis-Parsona, Ino.

ELASTIC STOP NUT CORP. OF AMERICA. ....... 27
Apgeney—{G3., M. Hasford Co.

LT R NN o inn i e gk wis sk b st bt
Agency—i3, B, Woodin Cao,

EUCLID TOOL ENGINEERING CO.....ccoivuvursn H2

FEDERAL AIRCRAFT WORKS. .....ciconevssssnss 4
Agency—Dwyer & Dovoy Advy.

FLITE-TRONICS, ING, .....cc000sacsnscassssnaanas A6

Ageney-—Javeraflt Co.,
FOODTE BROS. GEAR & MACHINE
B . e R TR T
Agency—Buchen Co., The
GARRETT CORP., THE, AIRESEARCH MFG. CD... &
Ageney—dJd, Walter Thompson Co

cvsess s Fourth Cover

GEMERAL AVIATION CORP....... B R A b 45
Agenocy—George Homer Martin Assoc,

GENERAL ELECTRIC—CHEMICAL DEPT........- a5
Ageney—HBenton & Bowles, Ino.

GENERAL ELECTRIC CD......c0concisscsnnnsirans 23
Ageney—1_0{i, M. Hasford Co.

GENERAL ELECTRIC CO....ccovvienarsssnnrrrosss S8
Ageney—Deoutseh & Shea, Ino.

GIANNINI E CO., INC., B. M....ocvsescssssanssss 3
Agenoy—Wesiern Advertising Agency, Inc.

GILFILLAN BROS., INC......cc.convunisnsnsnnsaas 22
Apency—Erwin, Wasay & Co,, Ine,

GOODYEAR TIRE & RUBBER CO....... Frant Cover
Agency—Rudner Agency, Inc.

HAT‘DHH Eln'"I A'- w ---------- AFEFETAEEEEEEE :l
Apenoy—Cory Enow, Ino

HOLLINGSHEAD CORP., F. M. .....c0:008020:-2:4 9
Agehey—Campbell-Mithin, Ina.

INDIANA GEAR WORKS ... .....civovvncnsssnnnnss 40
Apenoy—A. 1., Perkina & Cao.

INTERNATIONAL NICKEL CO......cocouncaunsavns 73
Agency—Marschalk & Pratt Co.

JACK & HEINTE, INCG.... cccicivivssrerasinsss 475
Agenoy—Fuller & Smith & Ross, Inc

KAIGER METAL PRODUCTS, INC......coinunnsesa B2
Agency—H, K. Davia & Hro.

LaPOINTE MACHINE TOOL CO., THE......c.c... A
Apgrnoy—Wellds Advertising Agency

LOCKHEED AIRCRAFT CORP.....cvoccvnnannn: 30-31
Agpenoy—Donahue & Coa, Ine

LORD MFE. CD......ccccnsnanrnisns LA S AA
Apency—Inavies & MoRinney

MARMAN PRODUCTS CO., INC. .........c0c00:0:. B

Agohcy—Yest-Marqils, Ine

MIDWESTERN GEOPHYSICAL LABORATORY.... BAO
Agency—Wilson Advertising Agenoy

MYSTIK ADHESIVE PRODUCTS. .......ccviucivee 33
Apeney—George H. Hartman Co.

NATIONAL AERONAUTICAL CORP......coccvuves 72
Agency—Geare-AMarsion, Ino.

NEW DEPARTURE DIV.G.M.C..........ccvveivine 3

Agenoy—D, . Brother & Co,, Inc

NORTH AMERICAN AVIATION CD......ov0vue. 677
Agenciy—Hatten, Darton, Durstine & Osborn, Inc.

NORTHROP AIRCRAFT, INC......coiviauinnaass 62, B3
Agency—West-Marquls, Ine.

ONSEUD CUTTER MFG. CD.....cicivnivisinicias BB
Agenicy—Ilolwrt Peterson Adv, Agency

FPARKER APPLIANCE CO.. THE. ... .. ccccccicnres Fli ]

Agency—Fuller & Emith & Ross, Ino.

AVIATION WEEK, January 5, 1953

PASTUSHIN AVIATION CORP.......ccovuvnccases 37
Agency—Lomn-Western, Ine.

PESCO PRODUCTS CO.....ccvcomvinniissssnsnnnns OF
Ageney—Fuller & Smith & Ross, Inc,

PHEOLL MFG. COD..... NP e TR e

Apenoy=The Cramer ]-f:ru.‘q—a;-lr: -E::'I-!.-
PITTEBURGH F'I.ATEIEI.]AEE CORP.

(FIBER GLASE DIV i e ek R e T

Ageney—HRetalinm, Mpeledd & Grove, Inc.

PORTABLE ELECTRIC TOOLSE, INC......cco0vuas . a0
Apmoy—Erwin, Wasey & Co., Ltd

PROTO TOOLE .......cc00 e FLLTTTRTTRTEPETES 4
Ageney—Willard G, Gregory & Co.

REMINGTON RAND, INCG.  ...cciivinvivnnrrransss i
Agenoy—Lecford Adv. Ageney, Ine.

ROYLYM, TNE.  :icusisisibmennmsmnissspssisasass BB
Agency—aAbbott Kimball Co, of Callf,

RYAN AERDONAUTICAL CORP.......o.ccvviiucanns a0

Apency—DBatten, Barton, Dursting & Osborn, Ine.
SEARCHLIGHT SECTION. .97, 88, 88, 100, 101, 102, 103

SIMMONDS AEROCESSDORIES, INC..........0.... 59
Agency—Hurke, Dowling, Adams, Inc.

BINCLAIR REFINING COD.....ccccrcnvcnnnnnanns 54-55
Ageney—Morey, Hunm & Johnstone, Ine,

EMITH MORRIS CD....ciicvsucscssunasnnasrasrssns M|

SNAP-ON-TOOLS CORP. .. by T

Agoney—The Cramer-Krasselt Co,

SOUTH CAROLINA AERONAUTICS COMMISSION. B2
Agency— Henderson Adv. Agency

SOUTHWEST AIRMOTIVE CO.......ccu0eescscsas 53
Agency—Laughlin-Wilson-Basxter & Persons Adv.

SPERRY GYROSCOPE CD......cccccivnnannnnanans 6
Agency—Charles Dallas Heach Co., Inc,

SPERRY GYROBCOPE CD.....ccovvvivinnnsspigasny a0
Ageney—Equily Adv. Agency

STANDARD PRESSED STEEL CO......covcvaveua. 5l
Agoney—OGray & Rogers Ady,

STATHAM LABORATORIES ........ 24

Agency—Western Advertising Agency, Ine,
STEPHEN-DOUGLAS CO., INC., THE.............103

SURFACE COMBUSTION CORP.....cconcsnsassnas 33
Ageney—Odiorne Imdustriatl Ady.

TIMKEN ROLLER BEARING CO........cc000:0:.. 19
Apiney-—Haiten, Barton, Dursting & Csborn, o,

TRANSPORT EQUIPMENT CO...--:-.cccosencannnas 23
Agenoy—Jayeraft Co,

U. 8 PLYWDOD CORP. .....icvpnannsnnanisnannsis 50
Agency—Alnrschialk & Pratt Co

UTICA DROP FORGE & TOOL COBP.......cunss-+ B3
Agoncy-—Wilson, Haight, & Yeloh, Ine,

WESTINGHOUSE ELECTRIC CORP......00004..36=07
Agency—Fuller & Smith & Ross, Ine.

WM. R WHITTAKER CO., LTD . ....ovorcnnnasancns 05

Ageney—Mogge-Privett, Ine,
WICKES ENGINEERING & CONSTRUCTION COD... 52

ZENITH PLASTICE CD....cccanuus
Agency—Fronels D, Gonda Co.

PROFESSIONAL SERVICES .......covvnmsevrary «+ 102

SEAARCHLIGHT SECTION
(Classifled Advertislng)
H. E. Hilty, Mgr.

EMPLOYMENT
Positlons Vacant .........cconvscvinissnsssnsecdr=102
Selling ﬂ#nﬂunltin Ofered. oooovissnvranannsrs R
Potitlons Wanted . ..ccovivistssvisssnnssssinssss B2
PLANES—EQUIPMENT
Used or Burplus New)
L | N e [ S o 2= 03
WANTED
EUUIDREE o viicibissrivaiiinis dbrdibsibtieesedspdss IS
/A %
e tealad (Do
Al INC.
i =1
| I:r ; W
1 ] ?‘
-\'_35::-_ L
P L1l — l:i_

LIGENSED ENGINEERS - R & D SPECIALISTS

2950 NEBRASKA AVENUE
SANTA MONICA, CALIFORNIA
TELEFHONE EXerRooK 3-47BS5

e asssomocond Cover |

N.A.S. 464 nine thru sixteen dia.

AN-9 thrv 16...AN 179 thru
186. We have blanks in stock for

short runs . . . ready to finish ma-
terial on hand for long runs.

1. Aircraft Quality Alloy steel.
2. Cold-Headed—MNo Decarbon-
ization,

3. Threads rolled after heat
treating to make grain flow
follow the thread contour for
greater strength.

4. Precision finished to specifi-
cations.

5. Finished product rigidly in-
spected.

All of this adds up to BOLTS
that will withstand greater
stresses and strains than speci-
fied or required.

Please write for our monthly stock

list. of A.N. and N.A.S. Bolts.
Eastern Rep.: Russell & Co., Bay Shore, N.Y.

COLD HEADED BOLTS
3/16" to 1" Dia,

MANUFACTURING
COMPANY

EL SEGUNDO,
CALIFORNIA

105



EDITORIAL

The Collision Menace

Increasing traffic of all kinds on and across the nation’s
airways is a matter of growing concern in commercial
aviation circles.

Never has the aerial collision menace loomed so large
as it does today.

These are gloomy words for an aviation publication to
disseminate. But publicity of such words will not cost
lives. Failure to heed them will take many. Why do we
fail to take united action against the collision menace?

Crash Causes & Secrecy

The crash of an Air Force Globemaster Dec. 20, cost-
ing at least 86 lives, was the worst aviation accident in
history.

Although various aspects of the catastrophe have been
widely discussed, one has received little attention: The
Air Force revealed publicly its findings of the probable
cause—the failure to release the gust lock.

As we have pointed out on this page repeatedly
through the years, the Air Force has always kept its acci-
dent investigation findings from reaching the press.
Usually, this censorship has been maintained in the guise
of protecting military security. Time after time we and
other inquiring editors and reporters have drawn adamant
refusals from Air Force authorities when we have asked
for officially ascertained probable causes of accidents
which appeared to have a public interest.

As always develops when secrecy and censorship pre-
vail, rumors have arisen, and distrust of Air Force train-
ing, operations and regulations generally have developed,
sometimes unnﬂcﬂssari]y+

Public ::'.lpmmn i5 4 pnwcrful force. The Air Force

admits this in breaking its long secrecy rule in this latest

catastrophe. The public and Congress have reason to
wonder how many other accidents the Air Force has
suffered from preventible causes. In the three weeks to
Nov. 29, the Associated Press counted 198 persons dead
or presumed dead in various USAF air crashes. The
Globemaster fell less than a month later.

In pursuing its hush-hush policy on accidents, the Air
Force does itself no good with the public.

The new administration should divulge the probable
causes of all military accidents which do not directly
relate to highly confidential aircraft. Otherwise the im-
plication is strong that the truth could not stand up
under the spotlight of publicity.

Give the Helicopter Its Chance

The best concise evaluation we have seen of the pres-
ent state of the helicopter, and its commercial outlook,
comes from the assiduous research of L. Welch Pogue,
the well-known and respected counsel for the Helicopter
Council of the Aircraft Industries Assn.

A 32-page, annotated report, delivered by Mr. Pogue
as an address before the National Association of State
Aviation Ofheials, should be distributed widely to help
answer the thousands of questions being asked about
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will bring about.

the helicopter by the public, and by municipal, state and
national government officials everywhere.

The helicopter, Mr. Pogue believes, is the “greatest
advance 1n short-haul transportation since steam super-
seded sail.” Therefore, he advises, we will all be fore-
handed if we review the laws and regulations in their
respective jurisdictions and, in the light of that review,
sponsor and support changes that may be necessary to
build for the future of this versatile servant.

“In order that this be done well, it is submitted that
certain concepts are essential for a proper approach to
helicopter regulation and certain propositions should be
followed in the blueprint if sound building is to result,”

Mr. Pogue told the NASAO.
His concepts are:

1. The helicopter is not an airplane—it is in a class by
itself.

2. The helicopter has plenty of speed now to solve our
most pressing short-haul problems.

3. No particular new regulation should be imposed
unless required; and existing regulations, though required
for airplanes, should be re-examined for non-applicability
to the helicopter.

Mr. Pogue’s propositions are:

1. Except the helicopter from all regulations not
required, after study, to be made applicable to it.

2. Re-examine the airport program for your state and
be sure that the heliport is accorded its proper place in
this field of planning.

3. Let the helicopter have its natural chance to serve
vour people by permitting the establishment of heliports
throughout metropolitan areas, including the city center
location where people come from and go to. Do not
regulate private helicopter landing areas except from the
safety standpoint.

4. Study tht matter of federalstate cooperation in the

field of helicopter regulation to the end that all regula-
tion of this IEI{'EI“}’ operating transportation servant will
meet the local necessities and at the same time not make

uniformity impossible.

In his report, Mr. Pogue makes these broad assertions,
supported by statistical data:

The helicopter is the answer in local and short-haul
trafhc.

Speeds alreadv are adequate for short-haul needs.

Both large and small vehicles are becoming available.

The short-haul inter-city traffic market is huge, and the
large transport helicopter will be able to compete effec-
tivelv for short-haul business.

Ultimately, Mr. Pogue says, small copters will be the
answer for “most” private flying. The helicopter already
can be operated safelv to and from centrally operated
heliports.

* = @

If the advent of the jet engine is really bringing a
revolution in aviation, it is difficult to find a word of
sufficient force to describe the changes that the helicopter

—Robert H. Wood

AVIATION WEEK, January 5, 1953

R -I-J-I..----

Benadiy
Products K

Division




THIS LANDING GEAR ACTUATOR
IS PRODUCED BY FOOTE BROS.

FOR THE BOEING B-47

it takes a strong arm  "Y_/fIIG
& B the landing gear
47> foral85,000 pound

airplane
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FOOTE BROS. GEAR AND MACHINE CORPORATION
4545 SOUTH WESTERN BLVD.,, CHICAGO 9, ILLINOIS



