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Now! Two types of rubber blankets

X-RAY VIEWS OF (A) Goodyear Electrothermal System employing embedded resistance wires woven in thin
rubber-coated fabric, and (B) Braided leads supplying power to an embedded ply of Goodyear Conductive Rubber.

to "put the heat on" anything

Two types of electrothermal rubber — spearheads of the success of Iceguards by
Goodyear, in protecting aircraft from icing dangers —are now available for many \"‘"’"\

other uses where there is need for “flexible,” foolproof heat sheathing. Goon {F'_ [AR
4F

“Heated Rubber” can be tailored to fit surfaces of any size or shape. Its success

| _ _ ' AVIATION
when applied to external surfaces of airplanes —such as propellers, wings, air PRODUCTS

scoops, intakes and antennas—gives assurance of wider utility for hydraulic heaters,
battery blankets, conductive wiring, heating jackets for mechanical equipment of
all kinds, on the ground or in the air.

New materials and methods for industry—

The result of aviation pioneering
Goodyear Engineers can help you engineer the answer to your heating problems,

including complete control equipment. For full information, write: Goodyear,
Aviation Products Division, Akron 16, Ohio or Los Angeles 54, California.

lceguard—T. M. The Goodyear Tire & Rubber Company, Akron. Ohio



THIS IS

GROUND SUPPORT!

The complex requirements of missile and piloted aircraft mean constantly stricter demands of ground
supporl equipment, In this field, CONSOLIDATED has developed a wide range of single and multi-
purpose units designed for both missiles and piloted aircraft. The compact Model 2100, for example, a
self-propelled multi-purpose unit .. . performs every function of electrical hydraulic and pneumatic
tasting . . is capable of servicing and slarting guided missiles and jet air-craft quickly, surely and under
the most difficult operational conditions . _ . and can be used for heavy duty towing as well. It provides:

WIGGINS COUPLINGS
ST LRIV LS WI6-0-FLEX COUPLING

. ® HYDRAULICS .. .10 GPM, 3000 ¢ A. C. POWER . . . 30 KVA, 400
PS| variable volume, pressure cycles, 3 phase and 10 KVA single
- compensating. phase, close regulated.
e TOWING . .. All wheel drive, over @ D.C. POWER ... 28.5 volts, 500
S000 Ib. drawbar pull. AMP continuous.

flexible vnion for connecting
rigid tubes

Model 2100

FPROVED SUPERIOR FOR FUEL, OliL, AIR

3 OTHER MODELS OF SINGLE AND MULTI-PURPOSE GROUND SUPPORT EQUIPMENT ARE in
E active use with U. 5. Air Force, Navy and Marine Units. . available with any combinations of . . AC
- and DC power . . high pressure air, hydraulics, and low pressure air. . refrigeration and heating.
L

CONSOLIDATED'S resourcefulness in solving the most challenging problems in the design

and manufacture of ground support equipment attests to its ability to develop specialized units
SIXZES: to fit your individual needs.

h
=

CONSOLIDATED

b DIESEL ELECTRIC CORPORATION

ETAMFORD, CONN BRANCHES + DALLAS TEX + DAYTON OHIO « SANTA ANA. CAL & WASHINGTON D C
E. B. WIGGINS OIL TOOL COMPANY, INC.

WRITE FOR FURTHER INFORMATION 3424 Eost Olympic Boulevard, Los Angeles 23, Colifornia 3
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more miles for missiles

Out where the air is thin, where every
ounce of dead weight costs miles, rockets
and qguided missiles are reaching

closer and closer to the fringes of space.
Pastushin Force Ejection—product of
years of specialized research—assures
safe, positive ejection of missile,

rocket, bomb and aircraft components.

:@PASTUSHIN

'x_::'l."{IATIﬂH CORP. Los Angeles, Calif.

RESEARCH+DESIGN - DEVELOPMENT «Fi

NEWS DIGEST

Domestic

Jindivik jet target drone probably will
be bmlt and sold in the Umited States
bv East Coast Aeronauties, Inc., under
license  from  Auvstrahan  government.
The U, §. irm already has signed its
end of the contract, but Aunstralian
sources - Washmegton  reported  |ast
week that theonr ,'___{rr-wnllmnt has not
vet approved the agreement, Tentative
pre-production plans call for Australi
to send East Coast a quantitv of the
¢lectromicallv-gmded  pilotless  mrcrakd
for evaluation, 'I'HELI!_?:1LL"-|]||]II allovs, de
veloped by the American COMpPany, e
expected to find wide use in construc
tion of the drone and mas iI:II]':'rII".l. 18
performance,

Sct'un-{’lu}' strike of 20,000 '|:|[|||;|L1|.'I 1M ]
workers aganst Bendix Aviation L.orp.
was settled Sept. 4. The new contracl
between Bendix and the United Auato
Workers (CIO) guarantecs emploves 60
to 65% of their regular take-home pay
during lavofts, mncluding state unem
plovment compensation, for up to 26
weeks. The agreement also provides
for wage increases of up to six cents
an  hour and wvarious other fringe
benefits.

Twelve Convair 440s were ordered
by Sabena Belgian Airlines, bringing
the total number of Metropolitans sold
so far to 38 (AW Sept. 5, p. 98). Sa-
bena's $9-million contract calls for 44-
passenger  transports, with removable
hulkheads to permit conversion to the
s2-seat configuration. Convair  Presi-
dent Joseph T. McNamev says other
U. 8., European and Latin American
Metropolitan orders are now under
negotiation,

The name Tacan stands for tactical
air communication and navigation, Not
merely tactical air navigation, The sys-
tem 1s expected to be capable of pro-
viding air-to-ground and ground-to-air
data transmission (data link) and possi-
bly voice communication through pulse-
coded modulation. |

Pratt & Whitney Aircraft plans to
double the production space of its
North Haven, Conn., plant. The en-
gine builder expects the addition—500).-
000 sq. ft. of production floor space
and 100,000 sq. ft. of office floor space—
to be ready for occupancy by abont

mid-1956.

Fairchild Engine & Airplane Corp.'s
Engine Division received new sub-
contract orders totaling more than
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Conway Jet Starts Tests

Rolls-Rovee Conway by-pass engine makes its fhrst flight m the Conway-Ashton
testbed aireraft. “The 13,000-1b.-thrust British turbojet powerplant is mounted in a
pod under the high-altitude rescarch plane’s fuselage, The jet and its testbed
appeared at Britain’s SBAC aircraft show in Famborough last week (see p. 12).

54.2 mmllion during August. The con-
tracts were tor large ]J_lm'urpl:lnl comp-
onents—including turbine wheels, tront
and rear engine frames and exhaust
nozzles.

Storm-warning radar, manufactured
by Radio Corporation of Amenca, will
be installed on four Douglas DC-7Cs
ordered by Swissair.  The transports
will be dehvered to the Swiss airline 1n
1956,

Beech Aircraft Corp. has started de-
hveries on a 5750 000 subcontract with
Lockheed Aiarcraft Corp. for wings for
the T2V-1 Navv jet trainer. Produc-
tion at Beechceraft's Liberal and Wichita
ivisions will extend well into 1956.

Financial

Curtiss-Wright  Corp. declared
quarterly dividends of 40 cents on com-
mon shares and 50 cents on Class A
stock, both pavable Sept, 25 to holders
of record Sept. 7.

International

Morane-Saulnier MS 760 was sched-
uled to start tests by the Roval Cana-
dian Air Force last week at Montreal.
\ team of RCAF headquarters and
training officers earlier had made pre-
liminary evaluations of the jet tramer
at Beech Aureraft Corp.’'s Wichita
plant. Beech holds an option from
Morane-saulmier on nights to manu-
facture and sell the MS 760 in North

Amernica,

Domier DO-27, first postwar plane
built by the German airframe com-
pany, made its first flight at Oberpfat-
fenhofen near Munich., The single-
enging two-place arcraft was con-
structed in Spain by Dormier engineers
and technicians and shipped to Ger-
many for test flights.

Canadair Ltd. and its afhhate,
Orenda Engines Ltd., are negobating
a sales agreement with the Venezuelan
sovernment for Canadian-built F-56
Sabres. Exports to Venezuela would
be the first to a countrv outside the
North Atlantic Treatv Organization
for the Canadair fighter and its Orenda
turbojet powerplant.

Four Martin B-57s arrived in Japan
last week and will be used by the U, §.
Air Force for bomber crew traming.
The lead twin-jet bomber made the
2,410-mile trans-Pacihc flight from the
U. S.in 5 hr. 45 min.

New international airport will be
constructed by the Canadian govemn-
ment near Edmonton, Alta. The field
will have at least two 10,000-foot run-
wavs. It will be used by Northwest
Ornent Airlines on flights to Alaska
and the Far East.

Linea Aerea Costarricense 1s being
formed in Puerto Rico to provide
regional air service in Central Amer-
ica. The airline will start operations
Dec. 1 with Convair 340s, flving be-
tween the cities of San Juan and San
Jose.



GIVE YOUR WORK
MORE DRIVE!

"Bet’r-Grip” Screwdrivers |

Only in ProOTO
plastic-handle
screwdrivers do you
get handles shaped to
fit your hand, They
have a large palm
diameter, smaller
diameter for little
finger, dome top, thumb
and forefinger thrust
grooves, deep flutes
and smooth lines.
Distinetive, too, are
Pro10's popular
wood-handle
serewdrivers, noted
for their power-grip
handle and steel

cap. For screwdrivers
that give you more
drive, see your PROTO
dealer. Send 10¢ for
catalog of entire

line to

PLOMB TOOL TOMPANY
2221G Santa Fe Awe.
Los Angeles 54, Calif.

EVERY TYPE AND SIZE YOU NEED!

Long, shert or special lypes—
you'll find them all

among the greal many
models made by PROTO.

|
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AVIATION CALENDAR

sept. 17=Institute of Radio Engineers, Sym.-
posium on Automation, Cedar Rapids.

Sept. 17-18=Antique Airplte Assn, Con-
vention and Fly-In, Ottumwa, lowa,

Sept.  19-21—American  Rocket  Society,
Western Fall Meeting, Los Angeles.

Sept. 2l=Southwest Airmotive Engine
Forum, sponsored by Pratt & Whitney
and Bendix, Melrose Hotel, Dallas.

Sept. 21-22—Amencan Helicopter Society,
second West Coast Forum, Hollvwood-
Roosevelt Hotel, Hollywood, Calif.

Sept. 28-29—American Institute of Electn.
cal Engimeers and Institute of Radio En-
gineers, Fark Sheraton Hotel, Detroit.

Sept, 219-30—Radio Technical Commission
for Acronautics, fall assembly, Hotel Stat-
ler, Washington, D, C.

Oct. 3-5=Eleventh National Electronics
Conference, Hotel Sherman, Chicago.
Oct. 4-6—FEleventh annual Aircraft Spark
Plug and Ignition Conference, sponsored
by Champion Spark Plug Co., Secor

Hotel, Toledo, Ohio,

COet. 5-7—National Business Aircraft Assn.,
cighth annual Meeting and Forum, Sher-
aton-Cadillac Hotel, Detroit,

Oct. 5-7=1955 National Airports Confer-
ence, sponsored by Amernican Association
of Airport Executives and University of
Oklahoma, Norman, Okla,

Oct. 5-9—=World Plastics Fair and Exposi-
tion, National Guard Armory, Los An-
eeles.

Oct. 7=Escape from High Performance Air
craft Symposium, sponsored by Institute
of Transportation & Trafhc Engincenng
Ext. at UCL.A., Aeromedical-Engincer-
ing Assn., Institute of the Aeronautical
sciences, IAS Building, Los Angeles,

Oct. 11-14—=National Association of State
Aviation Ofhcials, annual convention,
Diallas,

Oct. 11-15=Society of Automotive Engi
neers, Golden Anniversary  Aeronautic
Meeting, Aircraft Production Forum and
Aircraft Engineering Display, Hotel Stat-
ler, Los Angeles.

Oect. 18-19=Seventh annual Aerial Dusting
and Spraving Conference, sponsored by
the Washington State Aeronautics Com-
mission and the State College of Wash-
mgton, Wenatchee, Wash,

Oct. 17-21=National Safety Council, 43rd
National Congress and Exposition, La
Salle and Conrad Hilton Hotels, Chicago.

Oct. 17-Z1=International Air  Transport
Assn., 11th annual general meeting, Wal.
dorf-Astoria Hotel, New York.

Oct. 20-21=5ixth annual National Noise
Abatement Symposium, Armounr Research
Foundation, Chicago.

Oct. 24-25—Institute of Radio Engimeers

Professional Group on Electron Devices,

first annual Technical Meeting, Shoreham

Hotel, Washington, ID. C,
Oct. 26-28—Southeastern Airport Managers'

Assn., annual meeting, Greenville, 5. C.
Oct, 31-Nov. l-=Institute of Radio Engi-

neers, 19355 East Coast Conference on

Acronautical and Navigational Electronics,

Lord Baltimore Hotel, Baltimore,

PICTURE CREDITS
12, 14—NACA; El—Harold G. Martin,
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Here’s your answer
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e Low Temperature Flexibility
to —90°F (impact test)

« Flame resistant — ALL SIZES
self-extinguishing in less
than 15 sec.

. High Temperature Stability
up to 260°F.

¢ Completely fungus resistant

There is one perfect answer — one
material to meet the requirements
of all 3 size ranges of Air Force
Specification MIL-I-7T444A(1)
Vinyl Insulation Sleeving . . .
Resinite EP-93,

The quality of Resinite sleeving
is rigidly controlled through meti-
culous compounding, precision
manufacturing, and thorough in-
spection. Laboratory Test Reports
of EP-93 and other Specification
Grades of Resinite Sleeving are
furnished with each shipment at
no extra cost,

One order will show you why
more Resinite Specification Vinyl
Sleeving than all others is used
by the aircraft and electronics in-
dustries. Write for samples and
performance data,

esinite

RESIN INDUSTRIES, INC.
Sanla Barbara, Calil.

SPECIALISTS IN VINYL SLEEVING AND TUBING FOR THE

AIRCRAFT. ELECTRONICS ANMD PHARMACEUTICAL FILLDS
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WHO'S WHERE

In the Front Office

Peter G, Maseheld, chief execuhve of
British European Airways, will resign Okct.
3l to become managing director of Bristol
Aiarcraft, Ltd., a new firm being formed by
Bristol Aeroplane Co.

Adm. Robert B. Camey (USN Ret.),
board of directors of the Fairchild Engine
and Aarplang Corp. Carmnev was formerly
Chief of Naval Operations, member of the
joint Chiefs of Staff, and Commander of
NATO forces.

John Vogeler, engineering consultant,
vice i.'.lrt"‘rjf]l_'llt and general manager of Rol-
iims Electronics Corp., Lewes, Del,

A, E. Van Cleve, vice president, Barinm
Steel Corp.  Van Cleve formerly was vice
president of Crucible Steel Company,

C. Allen Fee, vice president and secre-
tary of ACF Industries.

David T. Marvel, vice presidentsales of
the Metals Division, Olin Mathieson Chem-
ical Corp. Other changes: E. W. Sherman,
sales manager for brass products, H. F.
Devens, sales manager for roll bond prod-
ucts.

R. 5. Reynolds, Jr., chairman of the
board, Robertshaw-Fulton Controls Co.

George G. Stier, assistant vice president
of the plastics division, Nopco Chemical Co.

Rear Adm, Arthur §. Born (USN, Ret.).
assistant to the vice president, research and
development, Collins Radic Co.

Clyde P. Bamnett, acronautics director,
Califormia Aeronautics Commission,

John ]J. O’Neil, executive assistant to the
director, Cornell Aeronautical Laboratory.
Other changes: John C. Kane, personnel
manager; Alvin E. Green, contract man-
ager.

John W. Frazier, staff assistant to the
Ercsidcnt. Bill Jack Scientific Instrument

0.

Brigadier F. C. Wallace, member of the
board, Decca Radar (Canada) Ltd., To-
ronto.  Wallace is president of Canadian
Pittsburgh Industries Ltd. and Smith &
Stone Ltd. and executive vice president of
Duplate Canada Ltd.

Changes

Air  Vice-Marshal Joseph Cox, Senior
Air Staff Officer, Flyving Training Com-
mand, Air Ministry, London, England.

J. E. P. Dunning, Director of Engine
Research and Development 11, Ministry of
Supply, England. Also promoted: R, O.
Freeman, Director of Guided Weapons
Froduction; R. J. Lees, Director of Scien-
tific Research on Guided Weapons,

Frederick H. Greene, Jr., ﬂﬁéuf of pro-
motion and business for Nuclear Energy
Dept, of National Research Corp. '

Walter ]J. Hatcher, personnel adminis-
tration and public relations director, Doman
Helicopters Inc,

B. Paul Blaine, assistant director of
route development, Washington TWA of-
hice,

Elbert Cheyno resigned as assistant to
the president of Allegheny Airlines to ac-
cept a position with Kindred Awviation.

(Continued on page 101)
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‘ INDUSTRY OBSERVER

(Editor's Note: This caolumn was prepared by a team of Aviation Week
editors who attended the National Aircraft Show in Philadelphia, Pa.)

> New model of the Hughes Aircraft Falcon GAR-98 air-to-air missile will
be about 8§ 1b. heavier than the present missile, and the fuselage will be
lengthened. Present missile weighs about 112 1b. USAF is considering
plans to equip day fighters with the Falcon.

» Cause of the X-1A explosion (AW Aug. 15, p. 17) may have been due to
failure of seals near the liquid oxvgen tank.

» Aleksi F. Antonov, engimecr major, Russia’s assistant air attache in Wash-
mgton, who was an interested spectator at the National Aircraft Show, has
3,750 flight test hours.

» Major modification of the Piasecki YH-16, present piston-powered version
of the 40-passenger Transporter, will be replacement of the 3-bladed rotors
with 4-bladed. It is possible that the fuselage will be lengthened to keep the
tore and aft rotors from hitting each other.

> Indicative of the Douglas A4D-1's easy flight handling characteristics is
the plane’s ability to Ay in a level attitude at 90-95 knots at almost any
weight.

» New Westinghouse PD-33, 6,000-1b. thrust private venture turbojet will
be flying next spring in a B-45 testbed, A steel version of the engine already
has undergone a 50-hr. trial, and the combustor section reportedly has been
lab-tested successfully at simulated altitude of 95,000 ft. The PD-33'9
single compressor has 16 stages and unses an airflow pattern similar to that
of a lateemodel Rolls-Royce Avon. Westinghouse has license and informa-
tion interchange agreements with Rolls-Royce. Engine also features two gear
boxes for accessories; a small one under the inlet which is connected by a
shaft to a larger one under the narrower waist section of the powerplant,

> Michael Stroukoff, president and chief engineer of Stroukoft Aircraft
Corp,, W. Trenton, N. ., savs he is working on a new transport that is
larger than the Chase-Fairchild C-123. He also has a small transport design
in work.

> Among the simplihed equipment installed in the lightweight Douglas
A4D-1 Skyhawk is a single-face engine instrument which displays all of the
necessary information on the Wright J65, obviating need for the pilot to
scan several dials,

» Grumman F11F-1 Tiger supersonic fighter is reported to be suffering
from bufteting at comparativelv low speeds.

» Industry sources report that USAF fighter designations have gone at least
as high as F-113.

™ Bell Aircraft's jet VTOL has made several transitions from vertical to
horizontal flight,

» Piasecki Helicopter Corp. has reduced subcontracting on the H-21 from
70 to 25%.

» Most of air-to-air refueling flving boom installed on new Bocing KC-135
jet tanker will be retracted into the plane’s tail, providing much cleaner instal-
lation than present booms on KC-97 Stratofreighters.

» North American F-100Cs in the Bendix Trophy cross-country race carried
1,750 gal. of fuel. Planes can carry an additional 230 gal. in each of two
underwing auxiliary tanks. Super Sabres in the race didn’t carry the drop
tanks. Replacement of braking chutes at fueling stops took approximately
90 seconds. -




Modern personal and execu-

e At cive airplanes have a safety rec-

ord that is superior to that of motor cars
by a ratio of about five to one.

No one who has experienced the pleas-
ure of flying straight to his destination in
a BEECHCRAFT at a speed of from 180
to 215 miles per hour will be content to

fight traffic at 40 or 50 miles per hour on

the ground, around devious routes.

BEECHCRAFTS ARE THE AIR FLEET OF AMERICAN BUSINESS

ncraft

You CAN Afford
Travel Safety

Aunt Mehitabel’s ideas about
“flying machines” are as outmoded as her hats

The cost of a Bonanza is greater than
a top-grade car, but it delivers more miles
per gallon, and owners often depreciate it
over 500,000 miles of use. If usage is rea-
sonably high, the cost per mile is very
little more than that of a fine motor car.

You really can afford travel safety. For
complete details, see your BEECHCRAFT
dealer or distributor, or write to Beech

Aircraft Corporation, Wichita, Kansas.

* ASK ABOUT
BEECHCRAFT'S
NEW EXCLUSIVE

LEASING PLAN.

Politics and Air Power

Political interference with planned Fiscal 1956 expen-
ditures for national defense last week menaced the
U.S. Air Force. but informed Pentagon dbservers
believed the threat could be beaten off.

Reports that the Defense Department had been
ordered to slash about 51 billion from its Fiscal 1956
expenditures (AW Sept. 5, p. 11) were confirmed in
easier language, A Defense spokesman said no top
limit had been set but “exercises” are being held to
explore the possibilitv of getting the overall department
expenditure down to 533 billion. To do this, it was
indicated, USAF would have to absorb about $750
million of the reduction.

Political angles of the situation held topmost interest:

e Goal of a balanced Fiscal 1956 budget is the
prime concern, not of the White House staff, but of
its GOP advisors, who feel they need it as a form of
election insurance in case President Eisenhower decides
not to run for another term.

e The White House favors a balanced budget but
not at the expense of weakened national defense. The
attitude here is that a substantial part of the American
people, shocked by Russia’s air power demonstration
in May and first reported by Aviarion Weex (May 23,
p. 12), prefers a strong USAF to a balanced budget.

e The internal political conflict, if it develops, will
be between Treasurvy Secretarv George Humphrey, who
is strongly conscious of political problems, and Defense
Secretary Charles E. Wilson, who has gone before
Congress as recently as mid-June to seck more money
to accelerate B-52 production. Deacceleration at this
time would be similar to the Louis Johnson “stretch-out”
before the davs of Korea, a program that was fatal to
Johnson's career and reputation.

® Close as Wilson has been to Humphrey, the
Defense chief in recent months has, of his own admis-
sion, learmned much about the importance of Congress-
men. Top threat here is Sen. Stuart Svmington, Mis-
souri Democrat, and former Secretary of the Air Force.
Wilson knows that anv threat to air power will subject
him to a devastating attack on Capitol Hill. Only
unknown quantity: will the Democrats open fire at once
when and if cuts are made, or silence their guns until the
political campaign is under way?

USAF Secretary Donald A. Quarles paid a flying
visit to Wilson at a Michigan vacation spot to discuss
the situation. Presumably, he carned with him details
of where USAF would have to cut if the GOP request
15 met,

Less than a week before Quarles was briefed on this
subject in a two-dav scssion with his top financial and
procurement advisors.

At the Pentagon, it was reported that Quarles “will
not scream until he knows he has been hurt” but it was

I clear that he is “readv to scream if necessarv.”

USAF’'s plans call for expenditure of about $5 billion
for aircraft in Fiscal 1956. There is no doubt that the
politically-minded economy advocates would like to
reduce this hgure.

While Secretary Quarles withheld comment, he gave
a clue to his athitude in a speech at Philadelphia before
the foreign air attaches.

He said: “President Eisenhower is bending every
effort of his Administration toward achieving a proper
balance between the requirements of military prepared-
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Washington Roundup

ness and the long range requirements of mnational
cconomy and welfare . .

“We are proceeding on the assumption . . . that
the American people want an Air Force strong enough
to accomplish its mission , . . Our objective must be

to get the most value for the dollars we spend. This
means not only that we must continue to practice good
management within the Air Force, but even more
important, that we maintain a steady program which
will give the aircraft and electronics industries which
serve us an opportunity to provide the cc{;ﬂpment we
need on an orderly basis without costly crash expansions
or sharp cutbacks.”

New CAB Atmosphere

Recent Civil Aeronautics Board handling of major
route cases gives evidence of some shifts in its approach
to route regulation. Action of the Board in the New
York-Chicago case (see p. 13) and of examiners in the
Northeast-Southwest and Denver Service Cases, shows
a trend toward a gradual overhaul of the present trunkline
route structure. With the Big Four continuing to
expand its dominance, CAB appears inclined to
strengthen the smaller trunks in their various areas
to improve their economic position and make them more
effective competitors.

Capital Airlines and Northwest Airlines became the
first beneficiaries of the new atmosphere with sub-
stantial gains from the New York-Chicago decision.
Adjustments in Capital's system are so extensive that
thev approach the value of new route awards and will
result in a substantially stronger route structure for
the regional carrier.

Shakeup in Navy?

Watch for major shakeup in Navv public information
soon after Rear Adm. Edmund B. Tavlor takes over. His
superior, Adm. Arleigh Burke, new Chief of Naval Opera-
tions, 15 deeplv conscious of present and past weaknesses
and is determined to remedy them. Himself a vichim
of Navy policy in the days when Op-23, which should
have been explained to the public, was kept secret and
therefore sinister, Adm. Burke is not without experience
in the damage that can be done by stupidity in public
relations. An interested spectator at the National Aircraft
Show, Adm. Burke had an opportunity to see his present
publicists in action. Biggest asset to the Navy PIO setup
in Philadelphia was Cmdr. Cook Cleland, 1947 and 1949
winner of the Thompson Trophy, who is back in service,
and the best-informed Navy PIO at the show.

Surface Mail By Air

General Accounting Office has completed an andit
showing that Post Office Department's experiments
the shipment of regular mail by air have been profit opera-
tions. Sen. Styles Bridges (R.-N. H.), though, has ordered
a re-check.

Meanwhile, the staff of House Post Office Committee
is making a studv of the pros and cons of permanently
authorizing the air shipment of regular mail when space
15 available. This would require legislation. Vincent
Burke, Deputy Postmaster General in the Truman Ad-
ministration, has been retained as a committee consultant,

—Washington staff
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RICHARD WHITCOMB, who discovered the area rule concept, with one of the wing-body combination models that verifhied hus taecory.

NACA Formula Eases Supersonic Flight

By David A. Anderton

W m.h:ngtun— revolutionary  con-
cept in supersonic aircraft design that is
mcreasing speeds of U, S, military air-
craft bv as much as 25% was revealed
todav by the National Advisory Com.-

mittee for Aeronautics.
Known as the area rule and developed

by Richard T. Whitcomb of NACA's
I,.mgh:'l. Aeronautical Laboratory, this
concept reduces the once- r:mnplwih,d
procedure for determining mimmum
arrcraft drag conhguration ‘m 1 sumple
graphical procedure.

The NACA area rule has been dra-
matically confirmed in supersonic flight
testing of the following new !_l""]itLT'u.
® IIL_'-:]nl'lr'llr F-102A Delta all-weather in-
terceptor now in production for USAF
at San Diego.

o Grumman F11F-1 carrier-based inter-
ceptor now m production for the Navy
at Bethpage and Peconic River, Long
[sland.

® Chance Vought FS8U-1 carrier-based
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interceptor scheduled to go into produc-
tion soon at Dallas, Tex.

The area rule was discovered by
Whitcomb and his co-workers in the
NACA ecight-ft. transomic tunnel at
Langley Field during 1951 and later
1¢r1ﬁ:,d by rocket-powered model tests
at NACA's Pilotless Aircraft Research
Station at Wallops Island, Va. Arca

rule data was made available to the air-
craft industry in 1952 on a seeret basis.
The first prototype aircraft incorporat-
ing it flew during 1954, Area rule data
was kept under tight military security
until todav—nearly 21 months  after
Aviation WEeek frst learmned of the
concept.

Whitcomb's concept savs that basi-

MODEL of hivpothetical plane vsing area role to compensate for interference drag.
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Area Rule and Coke Bottle

It's unfortunate that the phrase “Coke
Bottle” was given to the fuselage shape
derived from the Whitcomb area rule,
becanse the two are not the same.

During World War 2, the German
acrodynamicist Kuchemann made flow
studies over the wing root of a swept-
back wing and fuselage combination. He
feund that the flow turned in toward the
fuselage, then turned out again; his
reasoning was that the interference of

wing and fuselage at the root would be
minimized if the fuselage were contoured |
to match the flow.

American intelligence teams discov-
ered the development and tagged it with
the name of “Kuchemann Coke-Bottle.”

As far as is known, Kuchemann did
not extend his ideas to any other wing
form than the swept; Whitcomb's area
rule applies to any general shape. While
the two applications on a swept wing
can look alike, in reality they differ be-
cause Kuchemann's is tailored to the
local streamlines of Aow and Whitcomb's
is contoured to maintain an area equiva-
lence based on the entire stream tube.

cally the interference drag—the major
drag component at transonic speed—de-
pends almost entirelv on the distribu-
tion of the airplanc’s total cross-sectional
area along the direction of flight. Inter-
terence drag is caused by the mter-
action of wings, fusclage, tail and other
airplane components, To combat this
Whitcomb found that the lowest draw
in the transonic range was recorded for
a theorctically c}phmum bodv of revo-
lution—a streamlined shape that resem-
bled bombs without fins. The next step
was the discovery that drag in this speed
range decreased in proportion to how
closelv the cross-sectional area of a

winged body resembled that of the opti-
mum body of revolution,

The four steps confronting a designer
in applving the area rule to a new air-
craft are:

e First, the designer plots the cross-
section areas of his first lavouts against
the overall lengths.

® Second, he compares the shape of
those curves with the area distributions
for an “ideal” shaped bodyv of revolu-
tion. The “ideal” shapes have been
derived mathematicallv; one recent
NACA Technical Note (TN 3478: On
Boattail Bodies of Revolution Having
Minimum Wave Drag; bv Keith C.
Harder and Conrad Rennemann, Jr.,
LMAL) gives some specific shapes. The
slimness—or fineness ratio—is  limited
by design considerations. Grumman’s
Tiger was length-limited by carrier
elevator dimensions; its diameter of the
Tiger was determined by size of the
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CONVYAIR F-102 model (left) in its original acrodynamic guise ready for launching. Modifed version (right) resulting from area rule.

Winght-built ]J65 turbojet.

® Third, he reworks the airplane area
distribution until it agrees as closely as
practicable with the “ideal” shape.
Compromiscs may be forced by such
factors as visibility requirements from
the cockpit, or provision for addition
of an afterbumer at some later date.

e Fourth, he converts the new area dis-
tribution plot back to airplane cross-
sections, subtracting wing, tail and
other component arcas from the fuse-
lage cross-section at ecach station. That
area reduction mav be made by a uni-
form change in fuselage radius, or it
mav be made bv local changes on the
fuselage side, as in the Tiger.

The result: an optimum lavout for
minimum transonic drag,

The fnal shape can show the curious
indentation of the fuselage at the
wing which has erroncously been
called the “Coke bottle,” familiar now
because of the Tiger and the F-102A.
In both designs, ﬁ]ﬂﬂ]ﬂgt‘ cross-sections
have been reduced locally in the region
of the wing by the amount of the
wing cross-sections,

But it's not alwavs necessary to take
away area—and therefore usable volume
—from the space-limited designer.
Sometimes, 1t's necessarv to add area.
One cxample is; The tail blister on the

14

-

Convair F-102A, added by scientists
at Wright Air Development Center as
part of the major fix required for that
airplane to fll m the area diagram to
make it match the ideal shape more
closelv. The extended nose of the
F-10ZA and the F11F-1 also improves
the drag bv increasing the fineness
ratio and as a side bencht, thev pro-
duce more useful volume.

Application of the area rule to the
Vought FSU resulted in gains of
valuable volume around and aft of the
powerplant, a space used to great ad-
vantage by the designer.

That's all there 1s to applving the
arca rule to an airplane for the case
of zero-lift drag at transonic speed. But
behind this simple plotting stretches
a long line of ideas, calculations and
tests Armly tied to the development of
the transonic tunnel.

The area rule, like manv othe acro-
nautical advances, originated in one
of NACA's fundamental research pro-
grams. No goal was set up; instead, the
scientists were merelv curious to know
what transonic flow looked like and
how transonic drag was produced,

What was the shock pattern on
simple wing shapes and body forms?

Why did the drag rise occur?

How could airplane drags be com-

puted; could component drags simply
be added together?

The answers had to wait for the avail-
ability of the transonic tunnel.

This unmique tool was developed by
John Stack, Assistant Director of Lang-
lev, and won for him the Collier
Trophy for 1951. Whitcomb directed
this study, which mcluded many pres-
sure distributions and Schlieren photo-
graphs.

The Schhierens were starthng; they
showed the existence of a strong normal
shock behind the trailing edge of the
wing-fuselage intersection, in addition
to the normal shock near the nose.
This shock extended way out into the
stream so that its geometry was large
compared to the size of the wing-body
combination. This was Whitcomb’s
first clue: The transonic drag rise was
caused bv losses from that shock.

Other clues followed from the study.

of the results of the first test. The
shock formations and the drag rise at
zero lift for the wing-body were similar
to the expected shape of shocks around
a modificd bodv of revolution. That
body had a swelling around its middle,
like the egg sack of an ecarthworm; the
swelling represented the additional
cross-sectional area of a wing, wrapped
uniformlv around the bodv. Thus, the
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area change from nosc to tail of a
wing-body combination was duplicated
from the nose to tail by the comparable
bodv of revolution.

While those results were being
studied, a different series of tests was
being made in the transonic tunncl. It
was planned to evaluate the magnitude
of the transonic interference drag, and
the tests were made with swept, un-
swept and delta wings plus bodies with
differing curvature at the wing.

This set of tests showed three major
facts about interference drag:

o Wing-fuselage interference effects are
greatest at transonic speed and may be
ras large as the wing drag alone.

» Fuselage shape changes—even small
ones—produced large variations in wing
and interference drag.

* Wing-body combinations must be
treated as an aerodynamic svstem with
ithe component drags mutually  de-
pendent. Total drag can’t be computed
by simple addition of the drags of wing,
fuselage, tall and other items.

With these conclusions and those of
his own studics as a basis. W hitcomb
reasoned that the interference drag was
the source of the largest portion of the
transonic drag nse. Reduce the inter-
ference dmag, and the transonic rnise is
hiewn, not whittled, down. Then he
went back to the flow studies for a sec-
ond look at transonic Aow.

Flow Review

This is the point at which Whitcomb
had to “see” the air in order to better
mnderstand its flow patterns.  Others
before him had tried a similar attack
on the drag problem; one had an answer
within his grasp, but concluded that
there was no practical value m pursuing
the idea any further. Perhaps the others
never grasped completely ’rlllu fransomie
How picture because their approaches
were mathematical. Thev tried to ana-
lvze the How without also visnalizing
what happened.

The aerodvnamicist works with dif-
ferential volumes of air, with stream-
lines and with stream tubes. 'The
differential volume 1s, as the name indi-
cates, an anfmitesimally smal umt of
air. It moves along a Aow line called a
streamline, If nothing disturbs it, the
streamline is straight. If the air flows
around a wing or body, the streamline
curves, displaced by the intrusion of
the surface in its path.

A bundle of these streamlines is
called a stream tube. A common ap-
proach to the theorctical analvsis of air-
flow problems 1s to 1solate a stream tube
“which contains the object under study,

That's what Whitcomb did: he
visualized two stream tubes. One con-
tained the wing-bodyv combination he
had been stodyving: the other held a
comparable body of revolution.

He chose to observe at a cirenlar
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section, with the circumference outside
the wingtips of the wing-body combina-
tion. Then he mentally looked at the
Aow from station to station along the
length of the bodies. First, the stream-
lines deviated around the nose, then
along the cylindrical body, and over
the wing or the middle bump. Then
the streamlines closed down again over
the rear of the bodv and eventually
came back to the normal path down-
stream. All this variation from the
straight line pattern of streamlines pro-
duces flow distortions m any plane nor-
mal to the centerline of the bodv. But
two factors work to smooth out these
distortions rapidly.

e Pressure changes along the circum-
ference of any stream tube at any plane
normal to the centerline. These
changes, caused by the relative speeds
of adjacent streamlines distorted by the
surface, tend to smooth out the bumps
qlui-':l:l}' by influencing the flow, around
the circumference.

e Rigidity of the outer streamtubes
acting like the walls of a wind tunnel,
these outer streamlines resist displace-
ment, and consequently tend to smooth
out radial deviations m the flow.

Both the circumferential and the
radial flow changes are quickly lost as
the flow gets away from the immediate
vicinity of the bodv. Whitcomb found
that the two kinds of flow—over the
wing-body and over the equivalent body
—were almost identical at only a short
distance from the body.

This was the basis for the area rule.
In March, 1952, shortly atter determin-
ing the rule, Whitcomb presented his
whole program to the Langlev Labora-
torv’s research department. He had
no proof of his ideas, but the research
eroup agreed with his conjectures with
few reservations. They suggested ex-
perimental verification,

Tests of simple wing-bodv combina-
tions and their equivalent bodies began
in April. By this time, Whitcomb had
postulated a corollary to his original
theorem of area equivalence. 'The
corollarv said, in effect, that a wing-
body combination could be made to
have the same area distnibution as a
a minimum-drag ideal body, and would
therefore have minimum drag. Doing
this was simple: The body was merely
robbed of enough of its cross-section
area to compensate for the extra area
added by the wing. This produced an
indented body.

The tests were the final proof; all
Whitcomb's reasoning was justihed in
the pressure distributions, Schlieren
photographs and drag curves that came
out of the transonic tunnel. From now
on, the wing could get a tree nde.

The magnitude of the drag saving
was enormous. For an unswept tnan-
gular wing and for a delta wing, the
drag nise of the wing was reduced by

60 percent. F'or a swept wing, the
drag rise was climinated completely
at Mach numbers up to 1.04, Above
that mark, the effect of the undenta-
tions wore off for zero-hft condibions.

Two Airplanes

By August 1952, things looked black
for the Convair F-102. Intended as a
supersonic airplane, it was stuck at
Mach 9. There were rumors that
USAF would cancel the contract.

Transonic tests at NACA's 8-ft. tun-
nel showed the drag hump at sonic
speed was above the capability of the
airplane. Convair and Langley engi-
neers met at Langlev and decided that
salvation lay in the area rule, The Con-
vair engineers returned to San Diego,
taking their model for rework.

In October, a delegation from Grum-
man came down, wanting to know more
about the area rule. They were coming
up with a new fighter on which a lot of
Grumman's future was riding. By Feb-
ruary 1953, they had made lavouts for
Design 98, Grumman's designation for
the FOF-9, later to be called the F11F-1.
Whitcomb  visited Grumman and
helped work out the Tiger's Anal lines,

Right after this, a modificd model of
Convair's F-102 went imto the transonic
tunnel for evaluation, and again Whit-
comb made the trek to a manufacturer
to discuss final lines with the enginecers.
By July 1953, the layout of the F-102ZA
wis completed.

In the meantime, the transonic tun-
nel had been busy testing the Grum-
man Design 98 model. The results were
good; the Tiger was going to have rela-
tivelv low transonic drag. By August
the tests were completed.

Two months later, the F-102A tests
had ended. The final results smd what
Convair engincers wanted to hear: The
airplane would be supersonic. All that
was necessary now were the flight tests.

As it happened, Grumman got there
first. One vear after the tests in the
tunnel had stopped, the fashy white
Tiger breezed through sonic speed in
level flight without the use of an after-
burner, the frst time this had been
done. Grumman pilot C. H. “Corky”
Mever handled the Rights and the im-
pressive  public demonstration of the
Tiger (A\V Aug. 16, 1954, p. 381) which
followed after the first test runs.

A few months later Convair's Richard
L. Johnson fAew the F-102A out of Ed-
wards AFB and went past Mach 1
while still climbing.

Other designs have since followed,
their bodies indented or bulged by the
area rule for better performance. New
homber designs are also using the area
rule,

Whitcomb's brilliant conjecture and
thoughtful experiments are paving off
in a drmamatic wav in the performance
of the next generation of fighting plancs.
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FAIREY F.D.2, stuted to be Britain's most advanced research plane, shows 60-deg. sweep on leading edges of its delta wings.

By Stafl Correspondent

Farnborough, England—The tuture
promise of two turbojets—the Rolls-
Rovee Conway and the de Havilland
Gyvron—was the brightest spot in the
otherwise dullest Sm.l-::t-. of British Air-
craft Constructors display since 1950.

There were no basicallv new aircraft
designs to demonstrate, no large produc-
tion quantities of in-service arplanes
to point to, no hidden surprise leading
to  brilliantly-conceived  future  tvpes.
More than anv other display before it,
this 16th SBAC show underscored onc
fact: in Britain, powerplants are tech-
nically well ahead of the airframes re-
qum:d to Ay them.

The Conwav, tvpe-tested at a 13.-
000-1b. thrust figure which is well below
its capahilities, was flown in an Avro
Ashton testbed and shown on the Rolls-
Rovee stand.

A frantic effort against time got the
DH Gyron tljrﬂugh its first tvpe test
at 15,000-1b. in time to make the an-
nouncement just before the displav. The
test was completed about ten davs ago
at a hgure ot 15,000 1b., which s also
below its potential, Other test Gyrons
have run at thrusts as high as 18,000
Ib., to put that engine in a class only
with the Pratt & W hitney J75 and the
big Russian turbojets that power the
Badger and Bison bombers.

The pilots, as alwavs, provided the
sparkle.

Squadron Leader E. A, Tennant,
I'olland’s chief test pilot, lung the Gnat
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around the sky at the full thrust of its
Bristol  Orphens  engine.  Working
within the area limits of the airheld,

Tennant showed the starthing perform-

ance of the tiny blue fighter in a rock-
cting upward zoom after a flat run that
was as fast as anvthing scen at this vear's
show.

Avro's Roland lalk, flving the sec-
ond production Avro Vulcan delta-
winged bomber, pulled up into a steep
climb after a fast run and rolled the
huge plane. He followed this with a
low-speed run; the Vulean drifted along,
ite engines cut back, at perhaps less
than 150 mph.

Jan Zurakowski, acrobatic specialist
who invented the cartwheel with a
Gloster  Meteor, hauled the Avro
CF-100 up into a stall, spun it for half
a dozen tums, climbed for altitude again
and did a falling leaf to a low-altitude
pull out.

No Surprises

But most of the show was routine.
There were the flving engine testbeds—
Conway  Ashton, FEland Ambassador,
Gvron Sperrin, Olvmpus Canberra—to
emphasize Britain’s lack of high alti-
tude, high-capacity engine test cells.

There were high- apu:l passes bv the
Hawker Hunter, modified to a two-seat
layout pointing to an  allweather
fighter, the Swift modified to a low-
level photo reconnaisance plane, the
DH-100 modified to naval require-
ments,

These modifications and the many

Farnborough Shows British Design Lag

minor  acrodvnamic  changes  visibly
underscored the lack of highspeed and
transonic wind tunnels and the almost
complete reliance of the Bntish in-
dustrv on flight testing to prove out
minor configuration changes m design.

English Electric’s P.1 supersomic in-
terceptor  prototype and  the Farey
delta-winged F.D.2 rescarch plane were
HH: white hopes of the airframe design-

The P.1, arriving late for the hrst
|:Ll]. made a fAat out run over the fheld
before landing; but bv that btime,
almost evervone had long since de-
parted for home.

R. P. Beanmont, English Electric’s
chief test pilot who had a narrow escape
a few davs before the show when the
P.1 canopy blew off, proved the amaz-
ing mancuverability of the P.1 at low
levels.

RAF Joins Show

Fairev's F.ID.2 roared by at obviously
reduced speed during the flights but
showed in its thin wing and needle
nose lavout the promise of an excellent
future fighter— —terceptor.

To take some of the sting out of the
bitter eriticism of its cquipment, the
RAF made a major cffort durning the
displav with a mass flvby of ﬂruupcd
Vickers Valiants and Hunters, Twelve

Valiants from 138 Squadron streamed
hx in pairs at a majestic 287 mph,
Three formations of 16 Hunters each
roared overhead from no less than eight
squadrons of the Fighter Command.

Highpoint th-. RAF demonstra-
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POWERFUL NEW DH GYRON turbojet has produced up to 15,000 1b, thrust during tests.

tion was the Hunter acrobatic team
from 54 Squadron, led by Captain
Richard G, Immig, USAI" exchange
pilot.

Powerplants Dominate

The exhibition tent was dominated
by powerplants. On the de Havilland
stand, the great bulk of the Gyron
dwarfed every other engine in the
show. Short and fat for an axial-flow
engine, the Gyron is designed to the
supersonic  formula with  few com-
pressor stages. Bristol’'s Olvmpus en-
gine, which a few davs before the show
thrust the Olympus-Canberra to a new
official altitude record of 65,876 feet,
1s running at still higher thrust than
the official tyvpe tested and announced
hgure of 11,000 1b,

In contrast to the clean concept of
the twin spool Olympus was a magni-
heent cutaway model of the Proteus
turboprop, with twisted and tortured
passages for the air, a holdover from
the design requirements for the Bistol
Brabazon aithner. Napier, one of the
most under-rated engine companies in
the business, showed its Orvx gas
generator and Eland turboprop, both
to be used in large helicopters. The
company announced its Gazelle gas tur-
bines, slated to power a Bristol twin
rotor helicopter, with 1,260 shp.

SCOTTISH Aviation Twim Pioneer uses small airports.
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Missile Dearth

Missiles were conspicuous by their
absence. Only two or three test vehi-
cles were shown on the first dav, and
there were rumors that one of these
would have to be withdrawn for reasons
of securitv. None showed anything of
a new or different nature; all were ob-

viously ancient test vehicles painted to
look newer than their vears.

These unpressions remain:

e Noise of the jet Gyrodvyne, Fairey's
testbed for an ultimate transport con-
vertiplane with jet-driven rotors. Sound-
ing like a slow-chugging steam locomo-
tive, the Gyrodyne directly overhead
makes a hideous amount of noise, pain-
ful to the ears,

e Sprightly performance of the Wid-
geon, converted Westland-Sikorsky's
5-51 hehcopter demonstrator.  The
Widgeon was banked steeplv and rap-
idly at low altitudes in one of the
better demonstrations of the flight ver-
satility of a rotary-wing craft.

e Formation takeoff by four Short Sea-
mews, three abreast and one trailing,
their Armstrong Siddeley Mamba power
plants whining like a hive of angry
bees. Airborne at low speed, these
simple, functional anti-submarnne air-
craft showed off a large speed range
and short landing and takeoff rolls.

® Rocketing climb of the Gnat, pulled

vertical, shooting up, its bright blue
vivid against the dull grev clouds.

e Speed and agility of the jet Provost,
basic and ugly jet tramer {Iudupﬁ.d by
Huntmg Percival from the Provost pis-
ton-engined trainer standard in  the
RAF.

e Richard Wheldon, an cxcellent arco-
batic pilot, showed the capability of
this simple airplane with fast passes and
tight turns.

Reactions to the entire SBAC display
were  surprising.  British  newspapers,
usually r;rm-.-‘dc.-d with nothing but
praise for the “world’s best mreraft”
had been lambasting the mdustry for
weeks before I*ﬂrnlmr:mgh Air Chicf
Marshal Sir Philip Joubert, quoted
a lengthv newspaper interview, said the
Hunter and the Vahant still were ip
trouble. Joubert placed the blame on
“the vast ganglion” of the Mimistry of
Supplv and said that research and de-
velopment should be taken from them
and placed again under the Air Minis-
trv. It was that organization, he said,
that produced the Hurricane and Spit-
fire.

J. ]. Parkes, president of SBAC, told
that organization’s annual dinner that
Britmin needed now to concentrate on
development, not on production,

Praise Absent

The day after the rehearsal, tradition-
allv the time to praise the performance,

produced only lukewarm comment in
the British press. To an American ob-
server, this display was both disappoint-
mg and sad.

It was disappointing because of the
obvious lack of current applications of
advanced research ideas. Most of the
airplanes this year were the same as last
vear and the vear before.

It was sad, because Britain has con-
tributed so much to air power in the
past, but now she seemed to have
touched bottom. Only the excellence
of her engines stands out above the
low level of airframe development.
These ontstanding powerplants still are
shackled to mediocre airframes, flving
testbeds and static test stands.

HANDLEY PAGE Herald is new 44-place four-engine feedliner.
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Air Show Move to Philadelphia
Results in Record Attendance

Philadelphia—Record-breaking attend-
ance of 289,880 and a perfect safetv
record at the 1955 National Aircraft
show last week justiied Defense De-
partment’s insistence that the spectacle
be moved to a new citv with emphasis
on the progress of America's air
strength.

Unlike recent shows in Dayton and
Cleveland, Ohio, this vear's static and
flving exhibits resulted in no critical
undertones from either military or air-
craft industry representatives.

An |l1lp-nrl‘dnt factor in this was the
opportunitv  given U. S. Navy, an

openly reluctant participant, to play
host to 28,000 visitors aboard the car-
rier Ticonderoga, moored adjacent to
Phihdclphifa International  Aurport.
Navy's flving show included catapault
launching of the McDonnell F2H
Banshee and Chance Vought, F7U
Cutlass jet hghters. Silhounetted against
the skv above the Delaware River,
takeoffs were wvisible from the stands.

U. 5 Air Foree's weather limitation
of a 2,500 ft. ceiling and fve miles
visihilitv  forced cancellation of the
USAF flying demonstration on the
opening dav of the show. Flyby of the
McDonnell F-101 Voodoo and Lock-
heed C-130 Hercules turboprop trans-
port as well as a long list of fighters,
bombers and transports shown in pre-
vious vears clearly impressed the Phila-
delphia crowd on the other two davs.

‘Report to the Taxpayer’

Fastest fivby in air show history was
staged on Labor Dav by Col. Horace
A. Hanes, winner of the Thompson
Trophv, who streaked past the stand at
near-sonic speed. To win the prize he

by Navv BuAer.

Ryan Navigation Unit

Rvan Aeronautical Co. will produce a new automatic, sclf-contained airborne
navigation system, the AN/APN-67, under a 55 million contract recently awarded

had set a record of 5§22.135 mph over
a measured course in Palmdale, Calif.,
flying the North American F-100C,

All USAF static exhibits of aircraft
carried price tags, carrving out the A
Force Eﬂl‘t to make the show a "Re-
port to the Taxpaver.,” In addition, the
USAF script for the flving show con-
tained complete information on the
price of each participating plane.

In a speech before the foreign air
attaches on the eve of the show,
Donald A. Quarles, new Air Force
Secretarv, indicated that his  ofhice
views the air show as a regular exercise.

“This show is designed,” he said,
“as an annual report to the American
people on the status of Amernican air-
power . . . whatever vour political be-
licfs, I am confident that the demon-
strations vou will see , . . can serve to
promote the cause of world peace, if
seen in their true perspective.”

1956 Location Mot Set

Industry comment on the 1955 show
was uniformly favorable. Shift to Phila-
delphia and a new Fast Coast audience
brought out larger and more elaborate
exhibits. Perimeter parking was used,
with bus service to the airport, speed-
ing movement of the crowd and keep-
ing congestion at a minimum.

Fred C. Crawford, board chairman
of Thompson Products and show presi-
dent, said no decision will be reached
on the location of the 1956 exhibit
pending conferences with the Defense
Department., The show management
says invitations have been received
from Minneapolis, Chicago, Ft. Worth
and two West Coast cities.

At the Pentagon it was reported that

Operating without ground-based facilities, such as are required for VOR or Tacan,

the Ryan-developed APN-67 provides continuous information on position, grommd
speed, ground mileage, drift angle and ground track. By sctting in data on the
point of departure and the final destination, the device cin provide the pilot with
a single indication of his devistion from the prescribed course.

The APN-67 presumably could hnd use in civil aircraft and helicopters once
security restrictions are removed. The device consists of a dead reckoning computer

which employs a continuous-wave (doppler) radar to measure aircraft movement
over the earth, (AW Dec. 27, 1954, p. 42). The auto-navigator has undergone
three years of flight testing by Ryan and the Navy.

The Navy reportedly plans to use the new Ryan auto-navigators to explore Ant-
arctic wastes (Expedition Deepfreeze) and to find magnetic compass variations over
the ocean and polar regions (Project Magnet).
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Air Trophy Winners

I Winners of major events at the 1955
MNational Aircraft Show include:

® Thompson Trophy, to Col. Horace A.
Hanes, director of the USAF Flight Test
Center at Edwards AFB, Calif., for fly-
ing a North American F-100C Super
Sabre to a new world speed record of
§22.135 mph. Mark was set at Palmdale,
Cahf., Aug. 20,

® Bendix Trophy, to Col. Carlos M.
Talbott, USAF, of the Tactical Air Com-
mand’s 450th Fighter-Day Wing, Foster
AFB, Tex., who won over hve other
pilots in a speed run from George AFB,
Calif., to Philadelphia, a distance of
2,324 miles. Talbott's average air speed
in his F-100C was 610.726 mph.

® General Electric Trophy, to the Stra-
tegic Air Command’s 320th bomb wing,
March AFB, Calif. A crew headed by
Maj. Leonard J. Stevens flying a Boeing
B-47 Stratojet medinm bomber flew to
Philadelphia from March AFB, 2,337
miles, at an average speed of 589.294
mph. They defeated B-47 crews from
the 26th Strategic Reconnaissance Wing,
Lockbourne AFB, Ohio, and the 306th
Bomb Wing, MacDill AFB, Fla.

® Allison Trophy, to a ground crew from
the Flying Training Air Force, Webb
AFB, Big Spring, Tex., headed by Staff
Sgt. Richard D. Wright. They changed
the Allison J33 jet engine in a Lockheed
T-33 Shooting Star in 10 minutes, 32.2
seconds, defeated five other teams from
their own command and the Crew Train-

ing Air Force, Langhlin AFB, Del Hich_l

Tex.

the Defense Department frst must
decide whether or not military par-
ticipation will be sanctioned next vear.
It was expected that the 1954 debate
will be resumed over the relative merits
of the National Aircraft Show com-
pared with more elaborate Armed
Forces Day programs and a television
presentation of the air I:-m\ er storv,
Other exhibition highlights:

e .S, Army Aviation units repeated
most of their 1954 ]JEEEEHMHHII with
the exception that this vear’s show
featured the Piasecki H-21C Work
Horse. Armv show was chimaxed bv
“Little Peachv,” a simulated atomic
burst that mushrooms 400 fect.
eI.S. Marines demonstrated an
HRS-2  helicopter equipped  with
rocket-on-rotor (ROR) engines to in-
crease takeoff and hift performance.

e Army's 509th Helicopter Company,
Ft. Belvoir, Va.. received a citation
from Armyv Under Secretary Charles C.
Finucane, awarded for the unit's work
flving 189 hours on rescue missions
during the recent floods in the North-

cast states.
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TrﬂVEI POiI]teT: 35 leading airlines on all six continents

now offer you the speed, comfort, and dependability of the Convair!

More airlines have chosen the Convair than any other modern passenger plane! Wherever
you are, you'll find the Convair’s performance is a model of engineering efficiency and dependability!
For your comfort there are built-in steps, self-service luggage racks, and many other
features that are now being planned for the passenger planes of tomorrow.
The Convair offers you these advantages— roday! Ask vour favorite airline
or travel agent to make your next flight a Convair — first choice all over the world!

: CONVAIR

ADIVISION OF GENERAL DYNAMICS CORPORATION

e g M e
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As a frainer, or a fransport for the U. 8. Air Force and Navy, the Convair s setiing new records
—— _ === for versalilily and performance...another evidence of Convair's Engineering fo the Nth Power!
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AERONAUTICAL ENGINEERING

How Russmns ‘Stormed Sonic Barrier’

Ogonyok.,

The article presents the Soviets' modified history of the development
of sweptback aircraft. It does mention the German Me-163, first opera-
tional sweptwing plane, but not its wing form. It says that similar
Western planes all crashed, thereby proving the general lack of knowl-

edge in the West,

Russia,

article’s highlights follows:

To their long list of acronautical acmmpliﬂhmentﬁ-huth real and
imagined—the Russians have added the practical application of sweep-
back as a means of reducing speed drag at high speeds.

The claim came to light through an article in the Red periodical

[t completely denies or overlooks the pioneering work done by the
Germans, North American’s sweptwing Sabre which flew in October
1947, and Boeing’s B-47 which was being designed with sweptback
wings at the end of World War I1.

Even with these important omissions, the story makes interesting
reading. It sets in place the relative state of the art in Russia and es-
tablishes Lavochkin as the piﬂm:tr of the development of sweepback in

Mikoyan and Yakovlev also are credited with designing aircraft |
which *. . . with sweptback wings . . . are now the pride of our aviation.”
Mikoyan’s design is the MiG-15 and its later variants; Yakovlev's speci-
fic design is not known, but the story lends credibility to five-year-old
German reports of a Yak-25 sweptwing fighter. A translation of the

The duel of creative thought and the
battle of technical ideas goes on in the
quict of designers’ workrooms for many
vears. In war and peace there 1s no
letup even for a day in this silent
struggle which has no temporary armi-
stices, no final victories, no uncondi-
tional surrenders.

The designer’s quest is an unending
and troubled one. His mind is eternally

nbsessed with the solubion of one tre-
mendous problem—speed and altitude.

In the Beginning

Not long before the end of World
War 11, the attention of our designers
was drawn to some interesting informa-
tion which came from beyond our
frontiers. In Germany tests were being
carricd on with a new jet fighter—the
Messerschmitt 163, equipped with a
Walter engine.

The mere appearance of a new plane
wasn't surprising. But some of the
things witnessed during the tests were
astonishing. The powerful engine en-
abled the pilot to fly at very high speeds.

However, somewhere btmnd the
speed of 800 kilometers per hour the
hitherto obedient and manageable plane
refused to respond to the pilot’s will.
Classic methods of controlling the air-
craft suddenlvy became worthless. The
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plane spun mto an uncontrollable dive,
and the tests ended in catastrophe. The
Messerschmitt  firm  stubbomly con-
tinued its expeniments. Planes crashed
one after another, but no explanation
was found for the mysterious phenom-
CTid.

At the very same time similar tests
were under way in Great Britain and
with exactly the same results. In test-
ing Spithre fighters the British tried
to reach top speed in a power dive.
But the plane went out of control, It
was necessary to use superhuman ef-
fort to change the position of the ordi-
narily easy-to-move control stick. The
plane acted with menacing strangeness.
Dangerous phenomena such as vibra-
tion of wings, ailerons and the whole
airplane structure were ohserved. And
again catastrophe.

Catastrophe after catastrophe. The
most expenenced pilots perished over
airdromes far behind the front lines.
They had nothing to show for their
deaths, not haung moved aeronautical
science éven one step ahead.

After the end of ‘Wnr]d War II the
United States also became intensivelv
engaged in the solution of these prob-

lems.

The Americans evidently had made
too much haste,  Underestimating the

nature of the phenomena which oc
curred at great speeds and not having
studied the extremely complex proc-
esses that take place in the new feld,
they thought they would succeed in
divining all the mysteries directh
1hmuﬂ'h test flights. They were wrong.

F]mlc- after ]'J]u'u: was built with La-
leidoscope swiftness. The Amencans
changed im:ﬁh_' engines and acrody-
namic groupings of tln‘_ E['.II]I]'JD]'I:E]'If-.
But the pilots and the pfanu were lost,

Newspaper and magazine columns
were filled with heartbreaking accounts
of the tests. Sensation followed sensa-
tion.,

At just that time there appeared
in the American press for the hrst time
two words which made hearts gkip a
beat even in ]:uilr.uts accustomed to {Ilam-
ger.  The two words were “sonic bar-
rier.

Some people hastened to proclaim
a crisis in aviation: other contended that
aviation had run mmto a blind alley.

Soviet Deliberation

Soviet designers didn't rush to build
experimental planes; they didn’t hurry
to get up into the skies until they had
undertaken profound research into the
laws of the new aerodynamics. The
fight for higher speeds was brought into
special scientific-research centers.

Taking the lead in this work was the
largest institute—TSAGI (Central Aero-
Hyvdrodvnamic Institute) founded by
the father of Russian aviation N. Ye.
Zhukovskyv. Ewven before the end of
World War II broad research was car-
ricd out here into the phenomena as-
sociated with high speed and the
search for solutions to the main prob-
lems was begun. . .

(Here the author discusses the nature
of the phenomena encountered at the
“sonic barner.”)

The TSAGI laboratories, under the
cdirection of the voung physicist profes-
sor Viadmmir WVasilevich Struminsky,
carried on intensive research into the
physical picture of air flow around bod-
ies moving at high speeds. The scien-
tists searched for essentially new meth-
ods of removing the difficultics which
anse at sonic speed.

First Breakthrough

The investigations went in a single
direction—toward the p[}mhlhh of re-
ducing drag at the wave crisis (“sonic
harrier”) so that safetv of flight could
be secured. At first there were few peo-
ple who believed in the practical value
of these imvestigations. But skepticism
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was easier to overcome than the wave
crisis. The scientists stubbornly carried
o,

If the old laws of aerodynamics
turned out to be useless for solving
new problems, then it was necessary,
after first comprehending the nature
of the phenomena, to evolve new laws
and create an essentially new branch
of science—aerodynamics of supersonic
speeds. This was the job of a large
group of scientists, engmeers, and de-
signers—a titanic task which marked
the beginning of a new era, a new epoch
in aviation. The theoretical basis of
the amazing phenomena was found (in
the TSAGI laboratories). Now all fu-
ture research rested on a firm scientific
foundation.

In 1946 the group headed by V. V.
Struminsky hailed its frst victory. It
was a day of celebration, but for mil-
lions of people the victory of the scien-
tists passed unnoticed. The NEWSpapers
carmied nothing about it. Such is the
fate of those who work in the advanced
area of technology.

Lavochkin’s Role

Scientist-designer and Hero of So
cialist Labor Semvon Aleksevevich La-
vochkin worked in this advanced area.
In the struggle for higher speeds his
design bureau also went in search of
means of sharply reducmg drag.

At first an attempt was made to find
a solution by decreasing drag in small
amounts: by improving the streamlining
and airtightness of the fuselage and
hv uur‘hmg on the fmsh of ﬂn. SUT-
faces. Then they tackled the wings.
They began to make them thinner and
dev L!Upid new, perfected profiles.

So much was hypothesis, so much
was ideas and so much was disappoint-
ment!

Every new refinement was care-
fully studied. The planes were tested
m wind tunnels and tested in the air.
Success was maodest, and they pro-
gressed slowly, literally fighting for each
additional 10 kilometers of speed.

At one stage the designers thought
they were close to their goal. Having
tried dozens of different variations of
fuselages, wings, tails and groupings of
components and having gathered to-
gether all the accumulated expernence,
they decided to put together in one
mrmer; all the best elements of pre-
vious models.

Outwardly the machine differed
hardly at all from its brothers—the same
straight wings, only thinner; the same
I?uﬁLIngr: nnh more streamlined. In
short it wasn’t a basic solution to the
problem, and the designers didn’t form
any illusions. They didn't even count
on the new plane hLmE: able to fly at
sonic speed, but it could get close to
this speed. The entire factory “lived”

AVIATION WEEK, September 12, 1955

Main entrance to the plant
where more than 2500 Orendas
have been built r'.rj'._ little over
two and one half years.

The skill and ingenuity of Orenda’s engineering
team, the precise workmanship of her production
Jorce, are superbly demonstrated in this working
cutaway showpiece Orenda 11, as shown at the
S.B.A.C, Flying Display and Exhibition,
FARNBOROUGH

In England, in Europe, in Canada, Orenda-powered

Sabres and CF-100's of the Royal Canadian Air Force daily
demonstrate leadership in their respective fields.

Now Orenda Sabre 6's have been chosen for the

South African Air Force *‘after giving consideration to all
the best jet fighters now in production™—another tribute

to Orenda power.
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this machine for several months.  All
the creative energy of the huge working
force was put into this one machine.

Work went forward in the shops.
But to the degree that the plane neared
completion a feeling of dissatisfaction
grew and strengthened inside Lavoch-
kin. He realized that it was necessary
to find some sort of essentially new
approach which would result not in
small decreases in dra%g at sonic speeds
but in immediate sharp reductions.

This thought didn’t leave him at
his workroom, in his car on the way
home, nor late at night,

Enter Sweepback

The TSAGI group headed by V. V.
Struminsky was already busy at this
time with rescarch on the building of
an essentially new type of wing—sagittal
(swept back). According to the scien-
tists' hypotheses, such wings should
once and for all eliminate those diffi-
culties of highspeed flying that up to
this time seemed insurmountable. But
here the scientists ran into  scrious
trouble.

On the one hand, sweepback helped
case the wave crisis. On the other hand,
where there was a large angle of inci-
dence (attack), during takeoff and land-
ing, and particularly while maneuvering,
there were sharply-expressed phenomena
associated with the sweepback. There
was a breaking away of the stream of
air particles which flow around the
wings. The plane lost stability and
controllability. It fell off on the wing

and went into a spin.  1f this happened
at low altitude the pilot couldn’t even
eject himself with a parachute.

TSAGI scientists found a means of
ensuring against such difhculties.

Struminsky was theoretically sure that
nothing unexpected would occur in the
air. But how could he convince the
designers of the correctness of his hy-
pothesis and persuade them to build a
plane with sweptback wings when liter-
ally every test of such craft in the West
ended in catastrophe?

Lavochkin was the hrst to make a
fim and unconditional decision to
build the new plane design in his fac-
tory. Together with his assistants he
used wind tunnels to study a multitude
of models of his future aircraft, perfect-
ing their form and fAnding the best
aerodynamic groupings. And although
construction of a new plane with
straight wings was already nearing com-
pletion in the same shops, he had the
guts to gather his aides together and
tell them frankly:

“We won't contimue in that direction.
\We must skt all over agmin.”

Much courage was necessary to wipe
out at one stroke the results of previous
work and begin from scratch,

Nobody in Russia had yet bult air-
planes with sweptback wings. Nobody
except Struminsky could express con-
fidence that such a machine would
prove itself in the air. Then, too, some
times even the most indisputable hy-
pothesis had turmed out to be worthless
when put into practice. But bgldness

Body Movement Guides KH-15

Test pilot Norman M. Loyd demonstrates stability of rocket-powered Kellett KH-15 by
flying the craft with body movements only (kinesthetic control). The KH-15 was developed

under Office of Naval Research sponsorship to

study stability and handling characteristics

of a small single-rotor helicopter in which signihicant rotor parameters could be modified.
Indications are that the KH-15s gyro stabilizing system can be applied to any type of
helicopter. Powerplants are two Reaction Motors hydrogen peroxide-rocket engines, ane on
each blade tip. Fuel is carried in the two spherical tanks alongside the pilot.
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For research and testing
on rockets, guided mis-
siles and jets. Fifteen

ranges, up to 10,000 P.S.1.

Aircrafr research and test men
have long needed a relemetering
device that was highly sensitive,
durable and yet easily disassem-
bled for clean-out and repairs.
The new Teledyne is the perfect
answer to all these requirements,
Its bonded strain gage construc-
tion makes it insensitive to vibra-
tion or shock. High frequency
response and linear output over
full pressure range. Stainless steel
pressure chamber to withstand
highly corrosive media. Temper-
ature compensared for zero shifc
and sensitivity change.

PLEASE NOTE: Contact us for colibra-
tion service on Frlnum..,!rﬂn:duﬂm
0 to 25,000 P.5.1.

TABER INSTRUMENT CORPORATION
SECTION &%
111 Goundry 5t., N. Tonawanda, N. Y.

Write for Nlustroted
Literature
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VITAL to"Passenger and
e Aircraft SAFETY

REMOTE
INDICATOR

New Self-Balancing Strain Gauge System
With Direct Reading Remote Indicator

MNow, for the first time in aviation history, the pilot can know,
while in flight, the exact load being placed on his aircraft at
strategic points due to severe weather, air shocks, etc. Strain
gauges can be placed on all essential parts of the aircraft, and a
direct reading obtained from the indicator 1n the cockpit.

The maximum deviation of the system from a straight line does
not exceed 0.197 full scale. Overall accuracy is less than 197 under
all conditions and repeatability is within 0.19;, of full scale. Inputs
of 10 to 50 m.v. display full scale deflection.

This system has been thoroughly tested and proven in service—
it is designed to meet military specifications. The total volume
of the entire system 1s less than 125 cubic inches and weight
15 under 10 lbs.

Use of this system will improve safety, reduce maintenance hours
and provide stress or strain nformation prior to structural
failure. Write, wire or 'phone today,

COMPUTER

reenleaﬁ MANUFACTURING COMPANY

7814 Maplewood Industrial Court . Saint Louis 17, Missouri

Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differenticl
Pressure Moch Meters, Air Speed Indicators, Computers, Switches and
an many other precision-built components.
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and daring are always the marks of real
creative genmius, and Lavochkin wath-
out hesitation threw the entire efforts
of his design burcau into construction
of the new plane.

Betore him lav a thick stack of draw-
mgs of Lmllph_t:_h original profles for
a plane, 'There was a narrow, cone-
shaped body, a sharply-tapered nose and
an original tail assembly slanted to the
rear.  But the main thing was the
wings—short and angled backward hike
an arrow. The plane looked like an
athlete ready to jump from a tower.

Thus came into being the frst Soviet
plane with arrow-like wings which
marked the beginning of today’s swept
back aviation. It was a danmg, revolu-
tionary break with established canons,
But the discovery didn’t just fall from
the ceiling. It can’t be explained as a
happy Hmunht which suddenly and ac-
cidentally came to mind or as the re-
sult of the gifted perspicacity of its
authors alone. It was prepared and pre-
destined by all the previous progress
of our advanced Soviet aeronautical sci-
Cnees.

Yes, sweepback radically changed the
amount of drag in flights at sonic 51:-:1::]
[t fnrmcrh drag was designated by the
hgures 7, 10 -.II'II.'.l 14, now it rose only
two or three times at the wave crisis,
This was an entirely tolerable drag
which could be overcome by engine
POWCE, )

Only the Beginning

But solution of the main problem
moved a series of new and associated
onecs in front of the designers, Some
other way of mechanizing the wing,
some other system of controls, different
fuselages and different tail assemblies
were required.

The plane had to fly not only at su-
personic speeds but at the low speeds
necessary for landing.  However, the
laws of airflow at subsonic and SUper-
sonic speeds were different. This meant
that the acrodynamic composition of
the plane had to be such that despitc
the different laws of airflow the crait
would have the requisite stability and
maneuverability under any flight con-
ditions.

There had to be an air-tight cabin
with steadv pressure for the pilot’s
safety. . . . It was necessary to rebuild
the entire system of controls, adding
special apparatus to combat the J’rmng
opposing forces encountered at super-
s0nic ‘-il'.‘ILLE]"'-r and to keep intact the
pilot’s “feel” of the plane. . . .

At last, gleaming under the sun's
rays, the hrst experimental plane with
sweptback wings was smoothly rolled
out onto the airport’s concrete runway.

Struminsky stood alongside Lavoch-
Kin. The pilot fastened the canopy
latch and took off. He confidently
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INSIDE STORY

This is the inside of a creep rupture
machine at Austenal Laboratories.
A bar of ultra-strong alloy is sub-
jected to high stress for many hours
at jet engine temperatures until it
finally ruptures.

The drawing symbolizes determina-
tion of rupture strength of an alloy
to be used in Austenal’s Microcast
process for the investment casting of
high temperature components for jet
engines. This is one of many labora-
tory tests useel to ensure the quality
and dependability of the alloys used.

The alloy wns made in Austenal’s
own alloy plant. Skilled metallur-
gists and chemists produce alloys
to pre-determined specifications and
check and re-check each individual
melttoensure high quality standards.

Quality control is basicin Austenal’s
Microcast process. It is just one of
the reasons why more jet engines
use Austenal components than any
other —and why American industry
depends upon Austenal.

Let Austenal help solve your preci-
sion casting problems. Austenal

Microcast can simplify and improve
yvour entire production picture.

See Avstenal’s original informative

1émm color movie, A Story of Industrial
Progress”. Available without charge.

ustenal

LABORATORIES

L
1

NEW YORK 16,N. Y.
» CHICAGO 37,

I N C

microcas! division

224 EAST 39th STREET -
7001 SO. CHICAGO AVE.
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ALLMETAL'S HEK HEAD STEEI{ spread includes 256 X 3;"15 cap screw |

(1/100 oz.), and 114-7 x 714 bolt ta weighty 3 |bs., 1 0z.). Between these
two Extremes, 407 different hex head bolt sizes are carried in stock.

WORLD'S LARGEST
STAINLESS FASTENER
STOCK AT ALLMETAL

Leading manufacturers launched a switch to a fast growing firm
(specialists in stainless steel) for their fastener supplies. They found
that there’s no stock like the largest, and Allmetal Screw Products |
Company has the largest stock of stainless fasteners in the world.

One significant reason manufacturers find Allmetal stainless
fasteners so fascinating is their hex head bolt stock (see cut). And
talent to follow through with fast delivery of screws, nuts, washers,
rivets, pins, nails, and “AN" fasteners.

Chief cause for Allmetal’s ability to turn out fasteners — and
have them ready for immediate shipment — is their spanking new
plant in suburban New York (Garden City, Long Island). These
added facilities — plus 26 years of specialization in tough alloys —
give Allmetal the combination to supply stainless fasteners when
needed. Stock list brochure available.

MANUFACTURERS SINCE 1929
PALLMETA S
SCREW PRODUCTS COMPANY, INC.
GARDEN CITY NEW YORK
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samed altitude. No, the plane didn't
break apart. It handled excellently and
landed without incident,

Success of the experimental machine
at once dispelled all doubts which still
cxisted with regard to swept back wings.
At the factories directed by designers
A. I. Mikovan and A. S. Yakovley new
military planes with sweptback wings
were built which are now the pride of
Gur aviation.

Lavochkin also built a new plane.
And if the designers formerly were
held back by fear of the unknown, now
they moved boldly. To achieve greater
speed  the sweepback was  increased
another ten degrees.

But even such small changes in air-
craft design required intense research,
care and caution., And the first such
flights didn’t always end well for the
pilots. -

In Moscow cold weather arrived. It
began to snow. Lavochkin shifted his
next tests to the south—on the shore
of the Black Sea. It was then decided
to try to squeeze maximum speed out
of the engine—to try, as they say in the
"n"l.f'cst to crash through the “sonic bar-
rier. A new :mtrumcnt-—-thc Mach-

meter—was mstalled on the instrument
panel. . . .

Supersonic Parade

Thus cverything was ready for the
decisive flight, Test pilot Col. I. Ye.
Fedorov took the plane out on the run-
way without hesitation, took off, made

a farewell circle of the airport and dis-
appeared into the blue sky.

The turbine was working at full
power. The instruments showed an
altitnde of 10,000 meters. The earth
was a light-grey blotch beneath the
shroud of cloud cover. Lavochkin’s

voice could be heard in the pilot’s ear-
phones.

Fedorov carefully banked the ma-
chine and then smoothly sent it into
a dive. The plane shot downward.
The Machmeter needle slowly crept
upward, hesitated slightly at thﬂ mark
and, having passed it, barely moved into
the second circle. The job was done.
I"'edorov pulled back on th-:': stick and
brought the plane out of the dive with-
out difhculty.

He was at 4,000 meters. Pulling off
lns oxvegen mask he prepared to land.
The historic event of conquenng the
“sonic barrier” came off with ridiculous
EHM s o
The E_{hd tidings were flashed to Mos-
cow. And from Moscow to the shore of
the Black Sea came other news: A plane
built by designer Mikovan had over-
come the “sonic barrier” almost simul-
taneously with Lavochkin's, Within a
few more days friends congratulated
designer A. 5. Yakovlev (for the same
achievement).

[The dates of these flights are not
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Greer Hydraulics did ... and
took guesswork out of
aircraft testing operations

When Greer Hydraulies, Ine., called in Miehle-Dexter for
Blowers on their aircraft cabin leakage test stands, the
prime requisite was a lightweight, positive pressure blower
to fit in limited space.

But Greer quickly learned how special Miehle-Dexter
features increase service life and provide efficient per-
formance. For instance, patented rubber-grid seals vqu]
nized to end plates eliminate metal-to-metal contact. And
efficiency is increased by special wear strips locked into
the tips of the rotor lobes. These are the key features that
practically eliminate service worry . .. provide savings in
operating and maintenance costs.

If you have a product or process requiring dependable
movement of air or gas, it pays to call in Miehle-Dexter,
Our engineers will gladly work with you, demonstrate
how Miehle-Dexter positive displacement blowers can
simphify operation and reduce costs for you. Capacities
avatlable: 50-4000 e.f.m. Discharge pressure: Single
stage—to 14 psig. Multi-stage—to 60 psig. Vacuwum:
to 15" h.g. For more complete information, check and
mail the coupon for new ecatalog No. 255

MIEHLE-DEXTER

MIEHLE-DEXTER SUPERCHARGER

Division of Dexter Folder Company
103 Fourth Street, Racine, Wisconsin

|- nn‘nnv POARE s s
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SIREET..ccucavuannnas

Greer aircraft cabin leakage test stands use
Miehle-Dexter Positive Displacement Blowers
for pressure testing cockpit and fuselage. Single
blower integrated into original design provides
400 c.f.m. at 10 psig.
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NO SHOCK MOUNT
rver Hap 11 SO TOUGH

That's why
ALL-ANGL
Barry mounts
are used in

MARTIN’s
MATADOR

Under the cumulative shock of rocket-boosted
zero-length take-off, jet-fighter fAight maneuvering,
and on-target dive that cracks the sound barrner,
the nation’s first operational pilotless bomber relies
on ALL-ANGL Barrymount® isolators to protect
critical electronic control gear.

-
ol
e

Equally effective In
every flight attitude, ALL-
ANGL mounts permit
bulkhead mounting that
saves vital space in this
deadly weapon. And their
proved performance makes
Barry mounts Martin’s
choice for the Matador

Let us show you how Barry's new ALL-ANGL
isolators can lick your tough mounting problems.
Data sheet M-9 gives mechanical and dynamic
specifications. For specific recommendations, call
your nearest Barry Sales Representative.

'I-'--ll.
w . - 5 .

BARRY CONTROLS

INCORPORATED

PHOTOGRAPH Cc

115 PLEASANT ST., WATERTOWN, MASS.
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given. In the U.S., Maj. (then Capt.)
Charles Yeager went through the “sonic
barrier” in the Bell X-1 research lane,
Oct. 14, 1947 .—IEd.]

With the “sonic barrier” done away
with, we began to build newer and
newer planes, each more advanced than
the others. As we did, the top speed
increased by jumps of 200 and 300
kilometers per hour.

Performance of the new machines
was studied at the airport experimental
factories, and the latest improvements
were introduced. Suitable models we:e
prepared for quantity production. Even
here, however, with the basic problem
already solved, everything didn't go
smoothly, Difhiculties still continued
o confront the designers.

Mach Speeds

One of these involved Lavochkin.
Under certain comparatively rare cir-
cumstances dunng tests the structure
of his plane began to vibrate. Test pilot
'edorov easily stopped the vibration by
changing the conditions of flight. He
assured Lavochkin there was nothing
to be concerned about. Lavochkin
wasn't convinced but, try as he might,
he couldn’t find the cause even after
40 flights,

Finally he attached a device to the
control stick which recorded the pilot's
actions. . . . Fedorov took off and soon
experienced vibration difhculties. . . .
Then he heard a sharp crack, and the
plane began to break up. . . . The pilot
bailed out. . . . But the recording in-
strument and its record were found
intact mside the crashed plane and in-
dicated the cause of the vibration.
Lavochkin eliminated the trouble by
adding a kilogram of weight to the tips
of the tail assembly. . . .

Now, with speeds measured in machs,
Soviet designers have run up against
“temperature troubles”—the heat bar-
et . .

At speeds above 2,500 kilometers per
hour the fuselage and wings heat up to
250 degrees Centigrade. That's only
one of many problems. . . .

The search continues.

Lockheed Gives Report
On Half-Year Earnings

Burbank, Calif.—The half-vear eam-
ing of Lockheed Aircraft Corp. were
placed at more than %9 million, or
$3.21 a share, President Robert E.
Gross reported last week.

The fgure represents a slicht drop
from the first six months of 1954 when
ecarmings were placed at 510 million or
$3.85 a share.

Higher retums from expanding com-
mercial production were offset by a re-
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Complex Anti-Icing Duct Problem
Solved with Unique Assembly

> 7 - E

=
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Engineered by Flexonics

. T

A A
Resistance wealding 1o be in occordance with
Flaxanics Proc. Spec, FPS-15 W& or MIL-'W.4B5A.

Flange face to be nermal fo duct center
line within 145" and flar within .03 T.I1.R.

Check FLEXONICS
for any of these

components

FLEXON DUCTING, stand-
ard or high strength corro-
sion resistant steel, is avail-
able in varying wall thick-
ness in light gouges and in
a complete range of sizes,
with or without insulation.
Elbew forming and rib re-
inforced types can also be
supplied,

FLEXON METAL HOSE, cor-
rosion resistant steel, is
manufactured in the broad-
est varieties of sizes ond
types for all aircraft appli-
cations.

FLEXON BELLOWS are
made in an almost unlimited

range of sizes and types to
meet the most advanced
requirements.

Flexonic

Flexen Identifies
pi nfucts of Flezpnlkcy
Corporation that
have served Imdusiry
for mver 53 wyearyp

In €

Intricate forming problems combined
with the high dimensional accuracy
requirements in production created a
tough development problem in the anti-
icing duct assembly sketched above. The
transition-tube shown in cross-section
A-A was inert are butt formed from a
single piece of welded SS 321 tubing
(not two half shells welded together).
The assembly is proof tested at 365 psig
for five minutes. No evidence of leakage,
cracking or deformation is permitted.
Duet operates at 850° F.

Here's another example of the kind
of weight-saving and sound engineering
design resulting from vears of practical
experience and the most advanced man-
ufacturing techniques. You can put this
skill to work for vou by sending an out-
line of your ducting requirements.
Flexonics engineers welcome the oppor-
tunity to work with you towards the
resolution of your ducting problems.
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RFA-2F

AIRCRAFT DIVISION

1302 5. THIRD AVENUE # MAYWOOD, ILLINODIS
FORMERLY CHICAGO METAL HOSE CORPORATION

Manufacturers of flexible metal hose and conduil, expansion
joints, metallic bellows ond assemblies of these components.

anoda: Flesonics Corperation of Conoda, Lid., Bramplon, Ontarle
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FA S 3 EMNTGER COMFORT

A NEW CONCEPT

*The seat with the fold-owoy whility toble

. o
.« the z_r.f”af:!{f%d{’ line by
AEROTHERM

Manvfactuvrers » THE
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A S 5 URES REPEAIT
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" Copital Rickines
*Seats by AEROTHERM for the new 'ﬁ’ﬁﬁﬂﬂ“l

BOWERED B

l.._,__

EL SRR

i

Cruising at 25,000 feet, vou sit back and enjov the luxury of a wide, eon-
loured seat that's as comfortable as vour old faverite chair. And as the
miles fly by, at over 300 an hour, you touch a lever and lean back for a
quick nap. There’s plenty of leg room to stretch out. You close your
eves and have that lazy sensation of floating on air.

In fact, that’s just what you're doing when vou ride in the new foam
rubiber cushioned Zephyr Line seats manulactured by Aerotherm,
lor Capital s new Viseounts,

There are many other uniyue fleatures. Exclusive with these seals
i= the personal table that drops into position for mealtime ... or for
r'.'llif']]{t'lj_' up on those letters viou should heve written. Your ride on the
Viseount 1= practically vibrationless . ., and before vou know it, your

trip i= over and vou arrive relaxed and rested in a Zephvr seat.

Project Engineers

THE THERMIX CORPORATION

Greenwich, Conn,

THERMIX CALIFORNIA, INC., 5333 Sepulveda Blvd., Culver City, California
Canadian .ﬁ.f‘ﬂlmlﬂ T. C. CHOWN, LTD., Mnﬁlfuﬂ 25, Quebec

AEROTHERM CORPORATION +« Bantam, Conn.,

duced volume of military sales, Gross
wid, Sales m the farst half of 1953 were
13% higher than the previons six
months, :l]rhmlﬂ']t shightly  lower than
those for the same ]L}ﬁ-} period, The
total sales for the six-months were
$372.751.000,

Lockheed's present backlog stands at
§51.061,077.000, Gross said.

This does not include orders for 24
Super Constellations received in Auw-
erist which totaled approximately 550
million,

Sales to commercial airlines will con-
tinue strong through the year, the com-
pany E}ILHlilLﬂ‘l’ ]JFL[!ILtLd with dollas

value expected to double over any pre-
1954 year.

Super Constellation sales for the fist
six months were within a fraction of
cqualing the 1Z2-month total of more
than %90 million last year.

Substantial mulitary orders for the
I-104A day superiority fighter also are
anticipated.

Employment 15 expected to hold
steadv or increase slightly later in the
vear, Gross said. \Iid vear Lm]":lmant
totaled 52,000, the ]u“]l::'ﬁt i ten years
with the exception of the Korean war
peak of 54,000 in 1953

Gross said working capital at mud-
vear totaled $85,751,000, as compared
with $49,166,000 a year ago. Most of
the increase was due to p::;-c‘n:::ds from
S30-million worth of debentures, At
the same time, Lockheed has cancelled
a4 credit agreement for 530 million with
a group of banks bec LB of 1ts present

“strong cash position.”

f}nm listed this backlog by divisions:

California, $691,108,000: Georgia,
$307.4584.000, and Nlssile  Systems,
525.951.000.

The rapidly-growing Missile Svstems
Division showed six-month sales of
more than 59 million, as compared
with a 12-month total of $7 million last
vear.

The Lockheed president listed this
production picture for his company:

* Two commercial transport models in
quantity prmhmhnn and two new mod-
cls ordered ftor 1957-58, nu’]m;hn‘—‘ the
turboprop Electra. i

e Four U. 8. Air Force maodels in quan-
tity production, with two more just
getting started.

® Three U. 5. Navy models in quantity
production and a fourth near tHw_ pro
duction stage.

* Rapidly- Expandmg missile program
still in the research and development
phase but expected to lead to produc-
tion orders.

¢ Design contracts for a jet tanker and
long range interceptor which may result
in fubure contracts.

« + « « Useful, Complete, Comprehensive . . ..
Aviation Week Buyers’' Guide, Nov. 28
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and Accessories

DEVELOPED IN CLOSE COLLABORATION
with THE AIRCRAFT IN-
DUSTRY, S.S.White Aircraft
Accessories have been tested and
approved for use in practically
every major military and com-
mercial plane. Backed by a
competent staff of engineers,
S.5.White aircraft accessories
have proved to be the answer to
many critical weight, space and
performance problems.

Flexible Shafts

for
Aircraft

FLEXIBLE SHAFTS

¢ For remote control and power drive of in-
struments, parts and accessories.

* A complete range of sizes and types for every
service.

e Fully dependable, long-lasting, easy operating.

ANGLE ADAPTERS

e Designed to facilitate attaching a flexible shaft
to parts where space limitations prevent a
direct connection.

e Available in 907, 135" and straight styles for
remote control and power drives.

PRESSURE BULKHEAD FITTINGS

® For use with radio and compass flexible shaft
controls passing through pressurized cabins.

® Light-weight, excellent pressure-tightness.

— — — —_— = — e ——————

MECHANICAL SCREW JACKS
* For use with flexible shafts to convert rotary
action to lineal motion.

¢ Laboratory-tested to insure safc operating
axial load of 390 lbs,

®* Precision-made, low in weight, minimum end
shake. 1

] | BEE
A Sewd for BULLETINS 5306 and 5403
4 ¢ O | —++ S.S.WHITE INDUSTRIAL DIVISION
M [ II ,[—'—— T 171 10 East 40th Street, New York 16, N. Y.
] 1 |
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EIGHT-PLACE LZ-5 HELICOPTER is playing a leading role in Doman’s plans for ¢xpanded production and sales of commercial crabt.

Doman to Expand Civil, Military Projects

By Erwin J. Bulban

Danbury, Conn.—Doman Helicopters,
Inc., is preparing a major expansion to
meet its planned military and civil ro-
tary-wing aircraft program.

Final decisions on the requirements,
including the additional fnancing
needed, will be made within a month,
Doman company President Donald
S. B. Waters informed AviaTioN
WEEK,

The company’s new activities em-
brace:

e Work on Phase 1 of a fuel tanker
helicopter (FTH) concept for USAF.

® Design of a large tri-engine craft,
which hus been submitted in Royal
Canadian Navy's new anti-submarine

copter competition by the company's
licensee, Doman-Fleet Helicopters,
Ltd., Fort Erie, Ont., which has the
primary responsibility for the project.
Fleet is supplying manufacturing facili-
ties, Doman-Danbury the engineering
backup. Doman-Fleet feels that its pro
duction capability gives it a decided ad-
vantage over other entries, who do not
possess Canadian manufacturing plants.
¢ Study of helicopter all-weather in-
strumentation.

e Preparation for production of its
$120,000 LZ-5 mght place commercial
h::]ir:upi't:r The LZ-5 is expected to
receive its Type Certificate from Civil
Aeronautics Administration within the
next two months, according to Doman
ofhcials.

THREE-TURBINE ASW COPTER is shown in this artist’s drawing of the design study.
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CAA pilots are now flving one of the
two YH- :-I military counterparts of the
I.Z-5 under a Type Inspection Au-
thorization to verify design and perform-
ance data for final approval.

An expected initial purchaser of the
1.Z-5 is Heli-Mex, a Mexican firm that
plans a network of helicopter services
throughout that country. The new
Domans would be used for trunk routes
and light Bells for feeder operations.
Heli-Mex currently is negotiating for
seven LZ-5s with spares, costing ap-
proximately $1 million. Waters said
mitial deliveries can be made six
months after a contract is signed. Do-
man expects to tran Heli-Mex crews
here in Danbury and will assist the com-
pany in setting up service facilities.

Waters said that during a tnp to
Mexico with Giles Montgomery, his
sales manager, he noted “terrific” en-
thusiasm for the helicopter. The gov-
ernor of Vera Cruz pointed out 130
towns on a map of his state where he
said he would provide heliport facilities.
The governor, Waters said, also prom-
1sed tax concessions and other benehits
for the Heli-Mex operations.

LZ-5 output at Danbury literally
awaits the word “go.” Production draw-
ings are completed, tooling require-
ments have been decided upon and
some 150 vendors have been lined up
alrcady, “All we have to do 15 write the
work orders,” a Doman ofhicial said.
An early indication of LZ-5 production

L'ms 15 given in the report that the
rm's engine supplier, Lvcoming, has
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ALL-WEATHER instruments being studied
by Doman for helicopters include Lear Nafli
{I}I and Specialties climb indicator (2). Nafli
remote installation is shown in lower photo.

cooperated in extending tooling costs
for the SO-580 over a spread of 150
powerplants.

.-"uT{!El'Enn.-ll design growth is foreseen
mi the LZ-5's future. IYor example, by
using a monocoque fuselage, assembly
would be eased and the ldilui stream-
lining would increase the copter’s
speed by about 15 mph. Rotor blade
developments may include use of fb-
rous glass reinforced plastics and anti-
wing 15 expected to be included to
enhance all-weather utilitv. Plans also
mclude use of skids or Hoats on the
present four-point landing gear.

Military Work

As part of Water's policy to partici-
sate strongly in defense work, Doman
1as put increased emphasis on new mili
tary projects. The company submitted a
proposal to the Air Force on the use
of helicopters as fuel tankers and then
won a Phase I contract over 13 com-
petitors to work on the study. The ini-
tial phase, slated for completion in De-
cember, involves adaptation of three
current aircraft—the Piasecki H-21, and
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WHEN IS A THERMOCOUPLE

= '\=g—-—:'!i -

EVEN BETTER?

WHEN IT's A
T-E JET-COUPLE.

The intense vibration of

a jet engine can break the
contact of ordinary thermocouple
connectors. Furthermore, the
extreme temperature gradients
across those connectors (frequently
as great as 300°F) can cause
inaccuracies in the readings. However,
T-E's new jet-couples can help

lick those problems.

Jet-couples are T-E thermocouples
combined with unusually rugged and
accurate connectors. The connectors
can be mated quickly and easily,

yet they withstand severe vibration
and high temperatures (1000°F or
more). To prevent errors from
temperature gradients, elements are
made of thermocouple materials—
and, when installed an harnesses and
thermocouples, are polarized to
prevent mis-mating.

Toke your choice of exposed loop or
stagnation jet-couples. If you wish,
T-E will design and produce N
jet-couples 1o meet your specific
engine requirements.

Interested?
Write for Bulletin C.

- g -
R
[ |
R y

Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors
Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels

Thermeoélectric (0. ¢

SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY
| IN CANADA—-THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO
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Sikorsky's H-34 and H-37—to fuel tanker
helicopters.

The FTH concept is planned to
provide greater in-the-field mobility to
Army ground forces by refueling their
vehicles from the air by copters, freeing
the forces from dependence upon slow
and wvulnerable tank trucks which are
committed to using roads. The tanker
copters could also refuel other copters
and Army aircraft in mid-air.

In its bid to enter the Canadian mar-
ket, Doman-Ileet has proposed an anti-
submarine helicopter which would gross
approximately 17,000 1b. and is planned
around three General Electric T58 tur-
bines. The powerplants are nested in

wuenvoureon FIIR S T,

the upper section of the fusclage just
behind the cockpit. Weapons are car-
ried in retractable launchers in the large
cabin. The ASW copter's tail is hinged
so that it folds upward over the fuselage.
The four main rotor blades also fold
to facilitate stowage of the copters
aboard carriers.

The new ASW project is a joint ef-
tort between the Danbury firm and
Doman-Fleet Helicopters, Ltd., Ont.
D-I¥ is at present primarily a manufac-
turing facility but eventually plans to
become a completely-integrated design,
development and production organiza-
tion, The Canadian firm will be re-
sponsible for design, development and

You’ve got to be good!

NIAAFETIFIN SEAMASTER...

g

FIRST

Multi-Jet Attack Seaplane

HARTWELL
FLUSH TOGGLE

HOOK LATGHES...F I R s T_____

to conform to applicable specifications for power packs and nacelle.

Before choosing your flush latches and hinges, just ask yourself one
question...who was on first? HARTWELL equipment is used by every
major aircraft manufacturer because it is designed for application.

.-=7—~_'_'_'_-_-_ . Rt I'_F‘:ﬁ-.

Visible in inset are ten specially designed convex latches mounted on
one of four engine pod cowlings. The toggle mechanism locks in

place and applied load holds the flush lat

and trigger opening action.

closed. Simple tee-bolt

Produced to exacting aircraft requirements and delivered quickly, |

efficiently, and economically.

HARTWELL ;
AVIATION SUPPLY CO. }
9035 Venice Boulevard =

:

|

COMPANY AR
Los Angeles 34, California Rt . :
Branch Offices: Wichita, Kans.; DRESS. —
Fort Worth, Texas CITY. ZONE STATE
L —
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Flush Latches and Hinges,

Fittings and Cable Terminals,
MNew 72 page, 2-color Catalog

illuscrates and gives full derails
of complete line.
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production of the ASW copter if a
sovernment contract is received,

Projections of this design for civil
use have also been laid out. The com-
mercial  version, powered by threc
7'58s, would seat 20 passengers and have
multiple loading, including a ramp un-
der the tail. Another similar configura-
tion 15 planned for tandem rotors.

John Mazur, director of military con-
triacts, said the company 15 not com-
mitted to any particular rotor layout
philosophy. Single or tandem rotors are
both under consideration.

Copter Instruments

To mcrease copter utility and de
velop an allweather capability, Doman
is also doing considerable study of in-
strument requirements for rotary-wing
cperation (AW Sept. 5, p. 65).

Ward Davis, formerly of Lear, who
works in customer refations, 15 evaluat-
ing current equipment in an eftort to
develop a standard blind-flight panel
of the best available mstruments. His
requirement: 1t must be an off-the-shelt
item, in production or going into pro-
duction soon. Among the instruments
Doman currently is studyving is the new
Lear three-in-one Nafli pictorial pres-
entation, which shows dive, climb and
their angle and direction, and angle of
bank and heading on an azimuth scale
(AW June 13, p. 45). Another is an
instantaneous vertical speed indicator,
which is said to sense immediately
changes in rate of change of altitude of
as little as 100 fpm. This instrument 1s
manufactured by Specialties, Inc., Syo-
sett, N. Y.

The mstruments Davis will study in
developing of a standard panel include
attitude and azimuth ndication, air-
speed, instantaneous vertical speed,
vawmeter, magnetic compass, sensi-
tive altimeter and engine mstruments.
A turmn-and-bank indicator will be used
as a standby in event of failure of the
attitude indicator,

Davis would like to see an airspeed
indicator with an expanded scale in the
20-30 mph. range with relatively slow
needle motion during helicopter eruis-
ing speeds. Many current instruments,
which were developed for fixed-wing
aircraft, have too much needle
“bounce” in these low speeds to pro-
vide the necessary accuracy for copter
work, Davis said.

New Aerodex Contract

Acrodex, Inc., has received two USALF
contracts totaling approximately $4 mul-
lion for aircraft engine overhauls at its
Miami plant. One is a follow-on award
for Wright R2600 overhauls through
July 1956. The other, for Pratt & Whit-
ney R2800s, will run during the same
period.
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The demand exceeds the supply. It’s that simple.

There are three engineering jobs available for
every two engineers. As a result, if you are a gradu-
ate engineer, scientist or technologist, some 5,000
companies are bidding for you with offers, immduce-
ments and background music. But don't be mistaken!
Most of today's opportunities are jobs, not futures.

We, too, want engineers. But we're offering no
violin music — only the opportunity for intelligent

violin musicC

and careful evaluation, vou of us and we of you, with
the possibility of yvour joining one of the finest team
operations in the whole new world of flight syvstems
development,

Most of the people on that team are yvoung and
moving ahead fast, in an industry whose future is
unlimited. They weren’t lured here. They found out
—and figured out — for themselves, We hope you will
do that, too.
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THRUST & DRAG

Today’s lesson in Technical English
comes from a recent report issued by a
large Government aeronautical research
establishment. The report is aimed at
the “flving farmer” or the spray-dust
eperators.

The major problem was to find ways
to improve the swath coverage and,
particularly, to make it wider and more
uniform. Following are the conclusions
| of the report with translations into
Ordinary Speech:

1. Greater lateral dispersion of aerial
sprays will result when the position at
which droplets are ejected 15 moved to-

UNCONTROLLED HEAT

A forest ablaze, product of a SPHI']( ward the wing tip, when the mean

diameter of the droplet spectrum 18 re-
unseen . . . UﬂChECl{Ed? creator of fear duced, or when either the airplane lift
and rampant destruction. coefficient or the altitude is increased.

Translation: Move the nozzles out-
board, make them smaller, flv higher
and a little slower. L & & -

2. The uniformity and effective All business 1s SPECIHIIZEd
width of the swath is improved by in-
creasing the mass efflux rate with dis-
tance from the plane of svmmetry. ; e : ‘ .
Translation: Put more nozzles near the ... and nothing specializes on your business like your business paper
. wingtip than you do near the fuselage.

3. As compared with a spray spec-
trum of 300-micron mean diameter, the

| Sy spectrum with a mean diameter Here's a smart business man. He spends his time where That’s help you can't find concentrated into such quick
| ”f,f”ﬂ "_“““""*’I -'T”‘“;‘-‘-' greater flight- every sitzmark parks a prospect at his feet. It’s simple reading time anywhere else! It's help that puts many a man
. "t o b i ¥ . . - % -y | 'l
CONTRGLLED HEAT i-rmlr :ES::;} H';{'Inf:érgi-s:tszc I.:;gc:fc.;”::f sense: He specializes . . . and it pays! out front in his field, as a specialist who knows what’s
Selected wires and insulating fibers, individu- uniformity is less sensitive to changes Your business is speciaiized, t0o0. .. E:I:'ld 50 15 your what today . . . sees what's coming tomorrow. It's simple
ally fabricated into conventional Eiﬂﬂ]ﬂl‘ll’ﬁ or in the spacing of adjacent passes of the business paper. The time you spend with it pays. .. for sense to read every page, every issue.
dﬂ oo e ke oirel half circl airplane, its editors are experts in your specialty. They scout the
odd-shaped units I Ei CIrcies, ‘ Ell FITE.EE* Translation: The smaller the drops, the field report what’s good that's new...find ideas
cutouts or tapers, ranging extensively in size, better.
S ::i:iﬁrf e BHiE d & & % that worked ... suggest methods to keep you a leap This business paper in your hand has a plus for you, because it's
&SP ' | American  Airlines new luggage ahead of competition, a member of the Associated Business Publications. It's a paid
tester (AW Tulv 25, 1955, p. 104) is a The ad pages are as specialized as the editing. They, circulation paper that must earn its readership by its quality . . .
_ * : grand idea. But it is incomplete, and too, tend strictly to business...your business. They And it’s one of a leadership group of business papers that work
Silicone rubber is one of the most versatile types of insulation for IS 0 T - belis esi dita on Few Brodusts. 1oV masnal together to add new values, new usefulness, new ways to make the
~ fif I leani int omuletely vractical. Sa Pve vrepared E Y P ' i lime you give to your business paper still more profitable time.
heat elements developed in the past fifteen years. It vulcanizes nto completely practical. So T've preparec gather in one place a raft of ideas on where-to-buy-what
Tk : : = ; U il-resistant. a modihcation, which 15 offered to the ;
a resilient jacket that is heat-stable, moisture-proof, and oil-resistant | oYt or how to make (or save) a dollar.

For long periods it has excellent stability and flexibility through a

= = : : . It consists of a simple plvwood
temperature range of —80°F to 500°F without deterioration. P

mockun of the space beneath a DC-6

The applications for silicone-insulated heat elements in il:ldllﬂl':f or DC-7 seat. Aloneside it is a mockup
as well as aircraft are almost without number. Some uses include of the lareest piece of “carrv-on” lue- R R A O A T A A e 8 i A s e neeeas AT EE R TR s
g
gyroscopes, servomechanisms, temperature sensing elements, aerial gaee the passenger can take aboard.

A copy of this quick-reading, 8-page booklet is
yours for the asking. It contains many facts on the
benefits derived from your business paper and

Te use it. a passeneer nlaces the
morkun of the luzeaze in the mockup
of the snace. and then tries to ft his
feet in alsn, If this works, the passeneger
I ahead of him 15 allowed to place his

cameras, aircraft spinners, and heaters for missiles, bearings, oil
accumulators, molds, and U.H.F. antennae.

Woven heat elements, pioneered by Safeway, are tailor-made | bag under ! rh:f1 F-E'ﬂi 1LE ﬂ!'hcmiisefl I;T:: ﬁps on how to read more Fll'ﬂﬁi‘ﬂbl}f. Write for the
o meet the most exacting requirements. Diversified needs passencer ahead will have to hold his ; a
may be more effectively satisfied with neoprene rubber or bae in his own lap. ; “"“WHY ﬂnd HOW hﬂﬂkl&i. " Room 271 0-

reinforced plastic insulation. For your copy of a brand new,
face-filled .Jolder, write 10:

This is much more equitable, and T
predict the idea will gain ereat favor
among the longer-legzed air travelers.

e B

The following came from two anony-

Tlmu.f-i—hj.f requﬂsf—r:ngincr:m, It's new to

me, and so we're not going to pass it One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS

McGRAW-HILL PUBLISHING COMPANY
330 West 42nd St., New York 36, N. Y.
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For fast delivery
of ALUMINUM

EXTRUSIONS

.o+ Ctill BRIDGEPORT for service!

Need fast delivery of aluminum extrusions to complete that job on schedule?

Bridgeport is set up to meet your demands! A phone call will put all
our resources behind that special job—or any number of them—to deliver
the shapes you want...when yvou want them.

No limits or short-cuts on quality, either! With over 800,000 sq. ft. of

modern production facilities, Bridgeport can extrude a wide variety of stand-
ard or specially designed shapes in anv extrudable alloy ... to close toler-
ances . ..and to meet your exact requirements.

Bridgeport flexibility is the answer! We have the capacity of the large
producer . . . the flexibility of the small one. Our customers enjoy the benefits
of both.

Take advantage of this important service benefit and Bridgeport’s 90-year
reputation for quality in metals. Join the growing number of aluminum
fabricators who use Bridgeport as a steady, dependable source of supply
for extrusions.

Keep Bridgeport in mind, oo, for die, contour and hand forgings. There's
a Bridgeport Sales Office near you with information on our personalized
service and fast delivery. Call us today.

Take advantage of Bridgeport's
fast delivery of extrusions
within these general limits:

Length—

Maox.—Heot Treatable Alloys 43 f1.
Maox.—Aged 635-T6 45 fr.

Weight per ft.—
Max.—50 lbs.
Hiﬂp—.ziﬂ Ihl

Max. circumscribing circddle—14 in.

@ Bridgeport hos twe lorge tool ond
die shops fully equipped for making
all extrusion and forging dies.

® Complete focilities are availoble for
mechanical, chemical and sonic
testing of aluminum.

Fou the vy {ofest wm
rt BR[DGEPORTAALUMINUM

EXTRUSIONS, DIE AND HAND FORGIMGS

Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut

Cifices in Principal Cities

on. Here's their opus.
Dissertation on the Theory of Mutilation

From the beginning of time, man in his
ungquenchable thirst for knowledge has de-
veloped tools for his trade to help mise him
from the depths of total ignoramce, Cut
of the dark ages, the first flickers of hght
were seen as genins bloomed in the great
minds of Leonardo da Vinei, Newton, and
more recently Einstein. Today, due to the
complexity of modemn problems, the cal-
culus and other classical branches of so-
called hizher mathematics need supple-
mentation to bring them up to date. This
is especially true in aeronantics where each
day the engineer strains to reach new goals
set np by the fertile imagination of the
Sales Department,

After years of research study and un-
biased thinking, a new form of analysis has
been developed. Problems which are not
amenable to differentiation and integra-
tin are now completely subdued by mu-
tilation. This is not to be confused with
interpolation and extrapolation but is closely
related to extravasative substitution which
consists of letting all variables be equal
except troublesome ones which are entirely
omitted since they are not worth even writ-
ing down.

Any engineer who has accumulated much
mileage is familiar with the mutilation of
data (and some hibited characters never
use anything else) but a need exists for a
comeise explanation snitable for on-the-job
training of recent college graduates. This
dissertation is a first attempt at flling this
need.

The essential steps in this process are to
pre-seloct a ball-park number for the result
which is to be obtained from a given
analysis and then to search frantically for
some theory which will zero in on the de-
sired trend and At stondard  drafting
templates.

In this short-hair branch of mathematics

——

u:.r;a

Electric Haberdashery

The Martian device above was designed
by ARDC for the Ground Observer Corps.

Receiver picks up frequency impulses from
radar of low-flying bamber.
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Valve Talk

for WM. R. WHITTAKER CO., Ltd,
by Marvin Miles,
Senior Member, Aviation Writers Assn.

You read a lol about the heat barrier these days and its menace
to structures, performance and pilots. This last I can attest first

hand. Meet a **hot box™ guinea pig!

The oven in which I was roasted was a five-foot metal-sheathed
chamber at UCLA, built for Air Force contract experiments to
determine human reaction to extreme heat.

I was “done” in 20 minutes with a high of 247 degrees —35
points above boiling.

There was no glamour in being a subjeet. They fitted me in
full-length woolen “long johns™ and a maze of wires with various

thermo-couples and electrodes to measure body temperatures
and show heart reaction. A cotton sweat band circled my fore-

head. Shields protected my ears. My feet were encased in heavy
mukluks and my hands in long gauntlet gloves.

Perspiration, they explained, would
enable me to survive the chamber
rather than cook like a side of beef.

In an actual emergency the more
clothes a pilot is wearing, the better
his heat tolerance, but this test was
designed to show reaction under the
most critical conditions, including the
injection of steam into the chamber
for high humidity.

To gauge the effects on my mind,
they introduced me to a modified Link
trainer I would attempt to “fly” in the
hot box (constant airspeed, course and
altitude at level attitude), then they
had me fly the rig outside the chamber
for 10 minutes to give them a base line
of performance for comparison,

Not until just before 1 was to ride
into the chamber on the Link did 1
realize there would be no gradual build-
up of heat. The box was at 247 degrees,
but would “cool” 1o 225 degrees when
the dpur was open for five seconds to
permit my entrance.

Even belore the door locked shut,
the heat hit me like a vast physical
blow, and a sharp sense of suffoea-
tion panicked me for a moment as
invisible lame clutched with inexo-
rable, tightening pressure over my
entire body. Invoeluntarily, I hunched
into a ball in an effort to shield my-
self from the coiling scorch.

Then the sweal started pouring over
my face, soiking my woolens from chin
to feet, an ally fighting back for me,
forcing the heat to dissipate part of its
wriath by turning liquid into vapor. ..
evaporation,

Once over the initial blow of the
heat, I straightened up and started
working the Link's controls, mean-
while peering now and then through
the heavy glass port for reassurance
from the observers butside. By inter-
com they told me the heat was 230 de-
grees and my pulse (a normal 84) up
to 120 — partly from fright, no doubt.

As T got the rig “on course and |

level,” I noticed the oppressive smell
of heat. Or was it just the singed wool
and the stifling, sweating walls of the
chamber?

Breathing through my mouth wasn’t
bad, for the hot air was cooled some
100 degrees in the brief throat passage.
But inhaling through my nose was like
holding a lighted match to my nostrils,
I touched my glove to my cheek and

romptly got burned by the searing
eather.

“When vou've had enough, say 50," 1
wis advised from outside the chamber.
“If you get faint or sick or nauseated,
tell us at once.”

Minute by minute the heat squeeze
increased, and 1 could feel tension
mounting within me as my heart beat
accelerated under the strain, In 10 min-
utes the temperature was up to 238
degrees, my pulse was up to 150,

Until that point, 1 was doing fairly
well with the controls, but then the
needles started slipping off, and 1 found
it harder and harder to correct.

I was overwhelmed by the heat,
my mind numb, my coordination
completely shot. They were wateching
me very closely now, and I realized
dimly that | was gritting my teeth to

keep the tightening tension from
bursting me.

Heat: 247 degrees — Pulse, 171.

I knew I was all but cooked in 19
minutes and asked for one minute
more. They would have pulled me out
in 60 seconds anyway, for my pulse
jumped to 176, just below the maxi-
mum 180 they would permit.

Once again in the blessed cool air
outside, my head ached, my eyes
burned and I talked irrationally. I'd
lost a little better than two pounds,

But someday I can truthfully tell
my grandchildren that at one time

I was the hottest reporter in the
world !
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How Fenwal Thermocouples
add certainty to modern flight
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FOR PROTECTION IN FLIGHT Fenwail Thermoecouples keop jet
]:||||:'_|l_~~~ aceurately informed on heat conditions inside gas turbine
gireraft engines, They are ever alert to indicate and/or control
eritical high temperatures — to protect both pilot and plane
in flight. Fenwal custom-designa a full line of Aircraft Gas
Turbine Thermocouples {or all jet engine needs,
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3, EXCLUSIVE “BELL MOUTH"* within the collar of Fenwal
Thermocouples cushions and spreads vibration strain and
eliminates high point- uI’ stress coneentration. This means longer
Thermocouple life. It is but one of many Fenwal firsts evolved
during Fenwal's :uﬂmn-vn;,sm_ermu‘ of over 40 «j}wmf types ol
thermocouples . . . each precision-engineered to engine manufac-
turers' ﬁﬁE[‘lﬁI{'llli.‘.ll'l*- [or peak performance.

*Pat, panding
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2. X-RAYED FOR QUALITY at crucial stages of production, every
Fenwal Thermocouple also undergoes further exacting tests for
dependability. These include ecalibration inspection against
Government Standards, double-checks for insulation resistance
throughout operiating temperature range, flame tests to assure
fast, accurate response for extra safety in flight.
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4. FOR MORE FACTS about Fenwal Aireraft Gas Turbine Ther-
mocouples see Fenwal's new illustrated brochure. Fenwal —
already a leader in the Aireraft Over-Heat and Fire Detection
field — is fast becoming a leading supplier of custom-designed
thermocouples for temperature indication and /or control in jet
aireraft, Write for your copy of this brochure now to Fenwal Inec.,
Aviation Products Division, 129 Pleazant Sireel, Ashland, Mass.

AIRCRAFT GAS TURBINE THERMOCOUPLES

Sense temperatures precisely . . . fo fit your needs

the rules are quite simple and only the fol-
lowing formalities exist:

l. Use Egduf Factors liberally. Howeves
onlv unscrupulous knaves resort to Back-
wards Egduf Factors (any number greater
or less than one which gives the right an
swer), The distinction here is that B. L.
IFactors give perfect answers according to
standard theories by judicions manipulation
of the raw data, while mutilation is an inter-
mediate operation performed between the
imitial and final steps and the object i
merely to prejudice the results. (The ex-
tension of this process to the treatment of
travel expense accounts is obvions, and the
details are left to the reader.)

2, If any variables in the problem become
I:mubltaum:: divide them by themselves.
T'he shrewd analyst can then elect to cancel
the resulting constants against each other,
two at a time, according to “The Law ol
Perfect Compensation™ provided that he is
in a fire drill—and not more than once in
any analysis.

3. The practice of setting things equal
to zero (as in differentiation) should be
avoided since it can only vield nothing—
and nobody wants nothing. Anyhow, you
never want a Il'l:l]:'.'i'['l'llll'll ] § I'IIiI'Ii‘I:'I.'IIII'I'I'-IiII'I]:-
ophimums.

T'he use of automatic computing Lquq:
ment does not make the process any easies
but it tends to snooker the customer so to
it by all means. A new International Busi-
ness Mutilator is being developed which
will eliminate all but the most trivial solo.
Lions.

> Above all, don't goof. Real gone
111|_|I:|I.1I1t:~n may never win you a marble ash
tiay but failure means professional Hari-
Kari.

6. If at first you don't succeed—iterate.

It has been h-l.lg%-l_ﬁl:l':ﬂ that the operator
i this held be called 4 mutual (hence the
partial operator would be a pari mutuel) in
keeping with the nomenclature of a differ-
ential and an integral. But such discussion
is from nowhere becanse the symbols are
not readily available. The only notation
consists of undecipherable markings in-
serted between other calculations by means
of a soft ]}u:mliI, smudged with the palm
of the hand and tvped over each other in
final reports.

Finally, remember the key phrase: “If i
dounbt, don't differentinte—mmutilatel!”

—DAA

RTCA to Take up
Aviation’s Challenge

The Electronic Challenge in Avi
tion's Advance 1s the theme of the
Radio Technical Commussion for Acro-
nautics’  Washington  meeting  Sept.
29-30.

A status report on Tacan will be
presented by Col. ]. Francis Tavlor,
Ir., director of the Air Navigation De¢
velopment Board. The technical pro
gram will be based on the work of
RTCA's special committees on auto-
matic flight control; course line com

puters; VHF utilization plans; helicopter

alr mavigation. communication, and
traffic control.
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CHARACTERISTICS

2 degraes af freedom
o 3807 in rall, + B2 in pitch

Fepaatability to esloblished vertical
15 Minutes mos, of ¥ cone angla

Unsurpassed

IN PERFORMANCE

Unequalled

IN COMPACTNESS

Free drift rate
o D57 Minute
Erection Time
J mimutfes ot sfarl

Ereclion Raote
.o X minete-Marmal 80" minute-Fasl

Synchre Oulput {eoch axis]
.o 11LB wolts, 400 cycles

— e I O T T T O T

Only Kearfott can offer a Mintature Ver tical gvro with big gyro
Performance., Completely self contained, this gyro requires No
External Evection Amplifrers. A g grav ity sensitive eleetrolvtic device,
within the gyro, directly associated with the torquer motors, pro-
vides the necessary vertical reference.

Hervietically Sealed, illed with a dry, inert gas, Satishes the require-
mentsof MT1L-F 5L3.1-H.[..1|ILI‘---II:H.L test (Procedure L) humidity,
salt spray, fungus resistance, ran, sand, dust, immersion .tI‘H.I
explosion proof.

This gvro duplicates the performance of the Keartott T2108 series
in 28 the voline and weight.

KEARFOTT COMPONENTS INCLUDE:-
Givros, Servo Motors, Svnchros,
Servo amd Magnerie Amphifiers,
Tachomerer (ienerators, Hermetic
Rotary Seals, Aircratt Navigational
Svstems, and other high accuracy
|1;|L'I._'I].'tl'|i1:;1]1 elecrncal and electrome
|:"-I"'|:II-FI'I.-.|I'II'_'|'I.I.-5.
Engineers: Many opportunities in the
above fields are Y. Please write for
details today.,

A SUBRSIDIARY OF GEMERAL PRECISION EQUIPMENT CORMOREATIOMN

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

Soles and Engineering Offices: 1378 Main Avenue, Cliffon, N, J.
Midwest Office: 188 W. Randolph Street, Chicage, lll.  South Central Office: 4115 Denton Drive, Dollas, Texas
West Coast Office: 253 M. Vinedo Avenve, Posodena, Colif.
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PRODUCTION

WIDE VARIETY CF STAMPINGS produced by Templet process is shown in this display.

Steel Rule Technique Cuts
Costs of Metal-Blanking Dies

By Henry Lefer

A cost-cutting, time-saving technique
for making sheet metal stamping dies
and producing stampings is now avail-
able for license to the aviation industry.

The patented technique basically uses
plywood-supported  high-carbon  stecl
rules in conjunction with a steel male
die in place of conventional steel plate
dies.

It was developed by Templet Manu-
facturing Corp., and 15 being marketed
by an oftshoot, Templet “Industrics,
Inc, It has been used to cut aluminum
up to 1 in. thick, varicus grades of
steel, including stainless, and brass, to
tolerances as close as .001 .

Recently "l'emplet has extended the
process to the cutting of titanium
sheet, producing clean pieces free of
burrs.

Republic Aviation has been exper-
menting with the use of steel rule dies
for blanking titantum (AW June 27 p.
), and is reported satished with the
results.

The Templet process produces
results usually obtainable only with
expensive dies, the company clmms.
Shearing, notching, piercing, punch-
ing, extruding and stamping can be
done in a compound operation with one
die. It is possible to cut louvers with
the Templet dies.
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The die structure is flexible enough
to permit working to close tolerances,
even where the level of technique and
skill 15 low. The dies are light and
casy to handle, are quickly mstalled or

—

o

Metals are aluminum, steel, brass, titaniom,

removed from the press. Size of stamp-
ings 15 limited only by the size of the
press bed.

Templet Industrial Process dies made
for blanking aluminum have been used
over and over, set up many times, re-
mained in good running condition after
stamping thousands of Blanks,

The company claims dies for alumi-
num should last indehnitely. Excep-
tionally long life is also claimed for

TYPICAL TEMPLET DIE for .064 aluminum produces various punchouts as it blanks.
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but POSITION always known!

;’ﬁ" .

Thanks/to the NEW (l.ORéL' AUTOMATIC SHORT-RANGE

ROUND

ACCURATE!
INSTANTANEOUS!

Developed Specifically for LIGHT AIRCRAFT
and HELICOPTERS.

A new dead reckoning navigational computer —
AUTOMATICALLY indicating ground position —
derived from airspeed, heading and wind.

TOTAL SYSTEM WEIGHT — 18 LBS.

I.onnl.—ﬁen'ing in AVIONICS

® AIRBORNE NAVIGATIONAL EQUIPMENT
¢ COMMUNICATION SYSTEMS

& RADAR EQUIPMENT

@ TEST EQUIPMENT

OSITION

NDICATOR

LORAL ELECTRONICS CORPORATION

794 EAST 140th STREET

NEW YORK 54, N. Y.

AWS
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Sinclair helps A%A
bite off 3000 Miles

between meals!

Cruising at 365 miles an hour on powerful turbo-compound engines,

American Airlines DC-7's span the continent in such short time that if you wish,

you can have lunch in New York and late dinner in Los Angeles.” The demand for
passenger-space has necessitated additional non-stop flights between New York and

Los Angeles, and between Washington and the coast.

Sinclair Aircraft Oil keeps those mighty engines purring all the way,
for American has depended on Sinclair for reliable engine lubrication for 20 years.
Today, 45% of the oil used by major scheduled airlines in the U. 8. is supplied by Sinclair.

And the millions of miles logged, and the economies totaled up,
are proof positive that you, too, can depend on Sinclair.

SINCLAIR AIRCRAFT OILS

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

*AMost passengers prefer American's delicions meals aloft,
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YOU CAN TELL

what's WORKING

what's NORMAL

what's ABNORMAL

THE KEYSTONE 3-PosiTioN INDI-
CATOR at present is being used on
aircraft to report more than 60 oper-
ating situations. Simple, easy to read,
hermetically sealed, reliable, it will
report any variable that can actuate
a switch mechanism.,

Conforms to spec. MIL-I-6839,
Landing Gear Position Indicator.
Send coupon for complete infor-
mation,

KEYSTONE WATCH CASE ;“KP
& INSTRUMENTS ikl B

THE RIVERSIDE METAL COMPANY
RIVERSIDE, N. J.

l——————l————-

KEYSTONE WATCH CASE & INSTRUMENTS
Riverside, N. J. Depr. AW 9

Please send info. and specifications on 3-
position indicator. Application  haveinmind

15,

Nome

Firm
Address
City Srare

HERE'S HOW

| SPECIAL ALLOYS

3
Q80 q—- i i i i R e
MATERIAL
ALUMINUM B e T T Tl T N

MAGNESIUM e e o N S N P N N S N S s T NN

CRS e N N T e T e N N NN N A — — e —

STAINLESS 21U e o A g™ S S e — — —

A B N ™ M N e e N o e e—m s —

LAYOUT TIME ——
TOOLING TIME  VAWANA
SET UP TIME  '0Bo0

I BUM PER M UNITS = — — |

CHART SHOWS TIMES for layout, tooling, set up and ronning of typical part in various
metals, using Templet steel rule dies, Aircraft part shown is .080-in. stainless steel, 17 in.

in length.

dies cutting other metals.

The TIP dies are adapatable to
standard presses and will run at full
stroke press speed.

Production of dies by the Templet
[ndustrial Process is a fairly simple
matter, and a diemaker can be tramed
in a couple of weeks. Templet offers,
as part ol its hicensing agreements, 120
hours of instruction to the hcensce.
At the end of this time, the trmamce
will be fully qualified to produce TIP
dics, the company savs.

Templet expects this feature of its
process to have great impact on the

metal-working industre, alleviating the
tight supply situation with regard to
cxpericnced  tool  designers and  die-
nukers,

How TIP Die is Made

Bricflv, this is how TIP dies. are
nide: The desired pattern s lud out
on a plvwood block with a sharp
stvlus. A precision-cutting saw s used
to slot the block, following the pattern
lavout, to make room for the steel dic.
This die consists of several strips of
hardened steel, somewhat higher than

e [ 1 o T+ 0 o 0 = (0 e (0 - 0 e 0 8 o 3 G s - s 5 s [ ) . 5 s

c
1 10 &6
Y oo miii

oo Coecoooe Lo OO CED 1

Fo
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r O e f
8 Ijﬂﬂ £

TIP-PRODUCED aluminum panel teok 20 hr, from blueprint stage to stamping.
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Just as the bold, firm signature of John Hancock signifed full acceptance
of the responsibilities contained in the Declaration of Independence,

so does the Rheem signature, on a prime or sub-contract, signify full
responsibility for every commitment to the most minute derail.

In every operation, from preliminary research through precision
engineering to quality-controlled production, responsibility is a sacred
trust at Rheem and is the key factor in Rheem’s enviable record

of low per-unit cost and on-time completion schedules.

The Government Products Division facilities of Rheem are presently in
quality development and production on air frames, missile and jet-engine
components, airborne ordnance, electronics and ordnance materiel.

YOU CAN RELY ON RHEEM

Rheem Manufacturing Company ¢ GOVERNMENT PRODUCTS DIVISION
DOWNEY, CALIF. *» SAN PABLO, CALIF. » WASHINGTON, D.C.* PHILADELPHIA, PA. * BURLINGTON, N.]J.
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ARO lnquitl nygen {un er ifr'

save space and weight . ..

make one tank of liquid de the job of
many tanks of gaseous oxygen! This
imperfant forward step in oxygen supply
is another ARO first!

i % i b

In the specialized sphere of oxygen equipment
and components for high aliitude flight . . .
aviation looks to ARO for leadership!

ARO research and development have pio-
neered and perfected many of the new prod-
ucts to control the vital oxygen supply for the
men who fly "way upsrairs.” Leading aircraft
makers depend on Aro for a growing number
of precision products. For further details write:

THE ARDO EQUIPMENT CORPORATION
BRYAN AND CLEVELAND, OHIO

Aro Equipment of Califarnia, Los Angeles, Calif.
Aro Equipment of Canado, Lid,, Taronta 15, Ontario
Offices in All Principal Cities

AIRCRAFT PRODUCTS

Liguid Oxygen Converfers, Oxygen Regulotors,
Pressure Reguloflors, Contenls Gouges, Relief
Valves, "Ant-G" Valves, Alr and Oxygen Syilem
Accossories, Actuating Cylinders and ather Alr-
craft Accessories,

ELECTRICAL TRANSDUCER
GAGING SYSTEM

An IMPROYED means
for measuring contents
of Liguid Oxygen Con-
verlers ., . provides a
continvous sight-read-
ing ef amaunt of liquid
oxygen remaining in
a fonverler,
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the plywood block. Their widths vary
upward from .042 in., depending on
thickness of and type of material to be
stamped. The strips are cut and formed
to the contours and lengths required
by the pattern and inserted into the
slots in the plvwood block until their
lower edges are flush with the bottom
of the block. The shearing edges extend
above the top of the block.

Where holes are desired in  the
formed part, steel dowels of the desired
diameter are pressed into the block.
Rubber cjector strips are cemented
around the cutting parts.

Lawrence  Rheingold, Templet's
president, savs the dics have been used
for runs up to 100,000 picces and have
been in excellent condition when taken
off. Thev store conveniently in vertical
racks, taking up little room, and are
ready to go back into immediate service
when needed.

The TIP svstem not only produces
dies in a far shorter time than
customary methods, but allows con-
siderable savings in production time.
This is because setup time 1s shorter
and, since resharpening of shearing face
is quick and simple, press downtime
for dic replacement is cut drastically.

Templet says it is rare for total time
from print to first acceptable part to ex-
ceed 35 man-hours, regardless of mate-
rial, tolerances, cte.

Old Carton Trick

The Templet Industrial Process is
an outgrowth of paper carton cutting
practice, with which both of Templet’s
founders, Rheingold and vice president
Milt Berlin, were familiar, It also has
been widely used for cuthing other
non-metallic materials such as rubbes
and leather. Before World War 11,
Rheingold and Berlin had begun to
adapt the process to metal stamping,
blanking out carly parts on a printing
Press,

During the war, Berlin brought the
possibilitics of the process to  the
attention of his supenors in the Armw
and  was eventually  assigned to a
lLockheed Aircraft facility in Fngland
and instructed to set up a shop using
the method. In a short time a crew
of less than 20 had replaced the
original complement of close to 150
and the shop was turning out aircraft
replacement parts in production quanti-
tics, Berlin received a citation from
the Armv Air Forces for this achieve
ment.

Atfter the war, the partners continued
work on the process, refining it and
extending its applications, Now the
]:nr::nf_m'-, 15 ready to go industrially, and

[1. McCaughey, formerly of Kaiser
\Ithll Products, Bristol, Pa., has been
appointed  vice pn.:m:l::nt-s tles  and
service, to market the licensing arrange-
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TIP DIE MOUNTED on press ram. Standing at left is stainless steel part produced.

ment. He had previously been with
Piasecki and Ford.

McCaughey savs the low cost of
Templet dies and the fast time from
blueprint to production has often met
with disbelicf, McCaughey states that
he himself was a scoffer when he was
first introduced to the TIP technique
while project manager of special mibitary
projects at Kaiser-Bristol. However, a
studv of the process convinced him of
its value to the metal-working industry
and he left Kaiser to take np his present
position with Templet.

TIME FROM PRINT to part for this alum-
imum chassis was 31 hr. Two operations

make it: 1) blank, pierce, lance; 2) emboss,

form.

Assisting  McCaughey is Charles
Hazzard, formerly manager of sub-
contracts at Piasecka Hehcopter Corp.

Licensing Arrangements

License fees are tied to gross sales.
The minimum fee is $5,000 a vear
stepping up to 4 maximum  cost of
510,000 for companies domg 51 mul-
lion and over. If the prime licensece
runs a multi-plant operation, he may
get secondary licenses for other tool-
ing or stamping centers at an additional
fee of 259 of the prime license for
cach center.

McCaughey savs the firms which
have expressed interest in the Templet
process read ke a Who's Who of the
metal-working  held. In  addition to
RLputh the aviation industry com-
panies include Ford’s Aircraft Engine

Div., McDonnell, Piasccki, Kaiser-Bris-
tol, RCA, Bendix, Heintz Mfz. Co,
E. G. Budd Mfg. and American Pullev
Co.

The Templet parent company will
continue to operate as a sheet metal
job shop. This is necessarv, Rheingold
savs, to provide licensee trainees the
opportunity of working on actual indus-
trial problems as thev come up. It will
also enable the company to keep abreast
of new requirements in the held, and
adapt the process to them. Templet's
job shop has about 40 industrial presses
of various types.

Templet, has been doing a half-
million-dollar annual business at its
present  plant, 160 Flushing Ave,
Brooklyn, 1"1. Y. Management is now
studying relocation and expansion of its
tacility,
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Navy Contracts

Following 1s a list of unclassihied con-
tracts for 525,000 and over, as released
by Navy Contracting Offices:

Delavan . . . designer and man- &) d BUREAU OF AERONAUTICS, Washington
0%, D, 0.

! 4 o = | Aveo Mig. Corp., Lycoming Div., Sirat-
ufacturer of fuel nozzles for e .- ford, Conm., constant s=peed POWer (rins- t h e Néw B A I.A N c E D = D E s I G N s E R I E s of

Pratt and Whitney Aircraft's missions, I ea., $251,707.

- . e / 3, Greer Hydranlies, Ine., N, Y., Internda-
A y o o tional Alrport, Jamalea 30, X. Y., universal NTR L BEARI N s
151 Tﬂrhﬂl]EL powering the f 4 jet engine fuel control test stands, 1 en.,

£ 2372,285: univerzal linear actuitor test
i van v ] stancds, 3 ea,, $71,864,
ﬂuuglﬂs Hn Ekjlr” HE]E‘ E ’ e o d Aerogonie Instrument Corp., 528 Reading

Road, Cincinnati 2, Ohlo, pressore alti-

has brought unprecedented o | meters. 501 ea.. 523185, A c I F I f 5 "
] [ ey i - 0, 376 ta T .. B r
nozzle performance to the ' l:‘.nlrn.-':: 1|l:.“+"u$., .-}infmu_m.ua.l-;:.-*._- |-;..u.1_f1_ omp EtE ami y 0 SIZBS

e gpites, type O, mark 7, mark 11, mode]l 1,
1 P various, §542,617.
ﬂ”frﬂﬂ' Induslrju ' Wollnrd Alrerafi Service Eguip., Ine,,
Ul N, W. Tith 5t., Miami 47, Fla,, engine
servicing platforms for model R40Q alreraft,
40 ea., $120,800.
| Lornl Electronics Corp., %4 . 140th St
~eWw York o4, N. Y., navigation computers,
electric control amplifiers and related equip-
ment, 344 en., $9.33 'lll'il

Aecroflex Labs., Ine., 34-06 Killman Ave,
Long I=sland Clty 1, XN, 1|'.. ART-14 Torquerol
mounts for gse with CA-12 cameras, 10 ea.,
| £125,000,
haollsman Instroment Corp., S50-08 45th

Designed specifically with bearing ca-
pacity, shank strength, and bolt strength
all in balance, the new Fafnir series of
rod ends 1s the direct result of an NASC
study in which Fafnir engineers partici-
pated. Every member of this rod end
family 1s completely new, carefully
engineered and tested. Together, they

|

!
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T

JYFIRRFIFFTFIRRERIIARIIIREIIPIIII L)

Ave,, Elmhurst 73, N. Y., rate of climb in- .i;_-——'——'- o — . Y renr - : X
| dicators, 1,885 ea., $158,832. f ::___'-* ____- - P esent the first series of rod ends de

veloped with a significant relationship
berween bearing capacity, shank and
bolt strength. What's more, Fafnir Bal-
anced Design Rod Ends are made to
withstand column action under compres-
sion with angularity as high as 9°,

|

Industrinl Engineering Corp., 5325 L.
Woodbine 5t., Louisville B, Ky., universal
rotnry actuntor and power unit test stands,
5 en, 2592 941.

Alreraft Radio Corp., Boonton, N, J.. test

-++--VDELAVAN Mig. Co. Rt

EHAHD AHE- .HD FOURTH ET e “IEST DEE HﬂFHES I“HA | 11 I!Itllrl;‘l- {..I."I-'.'“"I.Tlll.tilll‘l IH'I'-.I 2521 I,
- ‘ Grand Blvd,, Detroit 11, Mich., preparation
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of mastéer shooting scripts and production
of training Hlms, job, £47.4190,

- o - Van Zelm Assoc., Ine, 7508 Pulask] Hwy, ‘ -
Baltimore 8, Md., AT-3 catapults, 7 ea., g -
a4H.71N, :I

STURDY, FAST ACTING e e e, o, 148 Somig ds
RESISTANCE BULBS BY LEW’S lot. matble testing far -uuagigrn_;-;-;li.---: ot

armament equipment, job, 3§

W. L. Maxson Corp., 460 W, 34th 51, Xew
York 1, M. Y., Aero 2D gunsight controllers,
fehd en., FA07,706,

Glenn L, Martin Co., Baltimore, Md., Kils
nf part= to modify Whittaker fue] shut-off
valves, 1,768 en,, $H6.610.

=perry Gyroscope Co., Great Neck, l. 1.,
X. Y., nmplifiers, compensators, controllers,
indicators, flux wvalves, various, 3187 3357
phage adapters, 33 ea., +682.752 ; g¥ro hori-
zon indicators, 1,545 ea., 51.27Z.Da7,

Lockheesd Alrernft Corp.. Burbanlk, Califl,

| THREADED, PROBE TYPE :.I.._r!,1lll'h:!|li}.|!|:;j;;i‘:.-.;‘ﬁngin.l handling dollles, 150
FREE AIR TYPE, M528038-1 MS28034-1 and MS28034-2 S
to MIL-B-B8598 te MIL-B-7990 Caldwall. N. I.. overhaul government-owned

AL

Even the shank threads of the new rod
ends are precision rolled with rounded
roots to assure maximum strength and
fatigue life,
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roller type for
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A Eﬁecinl Bulletin

is available that fully
describes design and con-
structional advantages . .

also shows d:mensmns an-:l
load-life ratings. FOR
PROMPT RESPONSE ask

RAE50=-T5 engines and modify to latext WAl for Balanced Design Rod
— FRACIRERIINR, iy RN AN, End Bulletin. The Fafnir
iy Hewlett=-Packard Co., 275 Page Mill R, Hearing EEIII]}H.I'I}", New

CYLINDER HEAD, ; *alo Alto, Calif.,, frequency converters, 176
] b e =
BAYONET TYPE P et v & o
l | oot o ol naw 'nrp._ FOOTITON, M ol
ANS5546-1 to . preé-production and production models of
MIL-B-5491 | AN/ARM-24 signal genernlors, 36 .,
| ' $210,333.

Genernl Eleetrie Co., 1 River HRHoarl,
Scheneclady, N. Y., TBA MA-1 comjpmss
plectrirnl test hench mockup with comjio-
nents, 45 en., $588,223.

Herrick L. Johnston, Inc, 540 W, Poplar
Ave, Columbus 8, Ohio, comiplete one pEov-

Britain, Connecticut.

Ball bearing
rod ends with
high-strength shanks
for manually operated
control systems

PROBE TYPE,
WITH ADJUST-
ABLE STAINLESS
STEEL STUFFING-

':| lr-|'|-| s b b ™

RRRRRARLY

.:'-.J s ] ?-'.-1 -'-| ¥ Ir rl' T

arnment-owned ex-Air  Forge Ti0-liter
GLAHD liguid hydrogen container for transportation
— gerviee as Td0-liter ligquid helilum container,

AVAANAY

FOR DEPENDABLE TEMPERATURE MEASUREMENTS, USE $35,200. i e s
LEWIS BULBS WITH LEWIS RESISTANCE THERMOMETERS. | o mebmsbinie S g it ot
' and measuring devicez, various, $63,125.

“’]E LE w,s E NG 'H EER,NG COMPA H Y Belmont Iron Works, 22nd and Washing-
| ton Avwve., Philadelphia, Pa., Marnish and
aszemble AMitchell Mobilhangar, job,

- Ff* ™
:':'II-'I.FJ--I

naugatuck,connecsticut
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Ladish pioneering in tremendous closed-impression-die forgings offers engineers
new freedom in extending the inherent advantages of the drop forging process to
intricately shaped parts weighing as much as 10,000 pounds. Drop Forging close-to-
finish dimensions materially reduce metal and machining costs . .. while improvement
in dynamic strength and toughness makes possible substantial reductions in dead
welight ... and higher factors of safety.

A discussion of your products with a Ladish forging engineer will provide spe=
cific data on the ultimate economy and improvement in design you can impart to

WITH CLOSED-IMPRESSION-DIE ,0000
DROP FORGINGS WEIGHING UP TO /8¢

A

DIESEL CRANKSHAFT

107-inch long Diesel engine
crankshaft with 7-inch diameter
journals ond weighing 1772
pounds is onother exomple of
Ladish versatility in heavy drep
forgings. Precise control of
grain flow improves resistonce
to dynomic bending and torsion
loads.

EXTRUDED LANDING GEAR

Developed by Ladish as on extruded
ferging te sove voluoble metal ond

machining time, this 44-inch long
strut hos on extruded hole 36 inches
long, ond o forged waoll thickness
of 1¥2 inches.

TITANIUM PROPELLER BLADE

Agoin Lodish pioneers with the largest known
Titaniuvm forging produced in closed-impression
dies. 40% soving in weight realized by forging
this 100-inch blade in "wonder metal” Titanium.

x
TR

WIND TUNNEL BLADE

2550 pound stainless steel drop forging
measures 70 inches in length. Used in
o wind tunnel fo simulate ﬂighi speeds
for jet aircraft. .

TURBINE BLADES

Forged by Lodish in Ti-
tanivm and Stoinless
Steel Alloys to with-
stand tremendouvs pres-
sures and femperotures |
without delormation. '

oy

LANDING GEAR

Outstonding example of Laodish
heavy drop forgings: 8500
pounds, 132 inthes in length.
Drop Forging soved maoteriol
and machining cost for 5000
pounds of Chremium-Nickel-
Molybdenum alloy steel.

T k|
|

LADISH FORGING ENGINEERS AVAILABLE FOR CONSULTATION
ON USE OF FORGINGS TO IMPROVE PRODUCT DESIGN.

LADISH CO. We're interested.. have Ladish Fﬂrging Engineer call
Cudahy, Wisconsin  to discuss application of forgings in our products.

TQ MARK PROGRESS

' LADISH CO

WORLD’S LARGEST FORGING HAMMER | CUDAHY, (Milwaukee Suburb) WISCONSIN

—

MHame Title

i e e— ——
80,000 MKG :u-unttrbrmfnl lorging hﬂmmlar. the f ﬁ % f _Q ég sl
most powerful known in the world, 15 esli- ' 2% e = =
mated o be equivalent to 100,000 pound one : DROFP FORGINGS UP TO 10000 POUNDS, I ;
wiay steam drop hammer if such were available. \ WELDED AND SEAMLESS ROLLED RINGS UP TO &0.000 POUNDS ' ..l.ddm-r_ g ¢ 3
| 5 - i . - . : City Zone State

' ur Froduch AW
REGARDLESS OF SIZE, CONTOUR OR MATERIAL...YOU CAN DEPEND ON LADISH COMPLETE SERVICE IN FORGINGS e =y
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Let Continental
help you meet
“"air age” production
schedules

.."l-.“-_'-

~= Flaps

Are overloaded shops or
processing problems threatening your
production schedules? Remember,
Continental is equipped and ready to take these worries
off your mind. As producers of a complete line of aircraft
components, Continental has both the skill
and facilities to give you top quality work —on time.

Why not put our skilled technicians,
and production know-how, to work for you.
They're available now. Write, wire or phone
Howard Bilderback, Mgr. Sales Engineering, at address below.

@ CONTINENTAL
CAN COMPANY

PLANT 95 Coffeyville, Kansas

Honeycomb panels
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Three New Regulators
Manufactured by Aro

The Aro Equipment Corp. of Brvan,

Ohio, has announced the production of
three new pressure regulators and a re-
lief valve for aircraft, Thev are:
¢ Absolute pressure regulator. Model
12275, tor clectronic equpment con-
tamers, uses engine-bleed air or other
dry gases. Operating at an mlet pres-
sure of 35 to 250 psi., the mstrument
has a flow of up to 10 liters per min.
and can be calibrated to meet specific
aircraft apphcations.
e Air pressure regulator. Model 15200,
for regulating compressor bleed air to
external fuel tanks, operates without
overboard bleed or external leakage.
Suitable for use with air. it 15 not
affected by fuels MIL-F-3624, MIL-H-
3136, or MIL-F-5571 in anv sequence.
o Pressure relief wvalve. MAodel 133500
maintains external fuel tank pressure
within required limits. Suitable for use
with drv air, it is not affected by fuels
MIL-F-5624, MIL-H-3136 or MIL-T-
5572 in any sequence. Nanufacturer
reports that the valve operates at 50
psi. without external leakage.

New Harness Tester
for Turbojet Engines

The umversal harmess tester shown
above has been placed on the market by
Greer Hydraulics, Inc.,, located at In-
ternational Airport in Jamaca, N. Y.

The tester provides a quick and ac-
curate check of continuity, insulation
resistance, interlead shorts and shorts-

lo-ground in the clectrical control har-

ness of turbojet engines,
The device consists of a low and high

voltage test circuit, switches and con-
trols for applving these potentials to the
cable bemg tested and lights which
indicate proper or faulty operation. 'The
tester uses a 110-v,, 60-cycle, single-
phase power source and has no me-

chamical parts.
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Order vour size of TIMKEN®

52100 steel tubing today—we’ll ship
from mill stock tomorrow!

101 sizes of Timken® 52100 steel tubing are available
in mill stock to rake care of your rush hollow parts
jobs. Order your size in less-than-mill quantities today,
and we'll ship within 24 hours.

Timken 52100 steel bing is excellent for most of
your high quality hollow parts jobs. It's a through-
hardening steel in moderate sections. It can be heat
treated to file hardness and tempered back to any de-
sired point, And it can be used in place of more ex-
pensive steels,

Available in sizes from 1”7 to 10%" O.D., Timken
52100 steel is used for hollow parts jobs like these:

YEARS AHEAD—THROUGH EXPERIEMCE AND RESEARCH

aircraft parts, ball bearing races, pump parts and plung-
ers, collets, bushings, spindles, grinding machine parts,
precision instruments, and dozens of other jobs.

The Timken Company is America's pioneer pro-
ducer of 52100 tbing. And we're the only company
that makes 52100 steel in tubing, bars and wire. Qur
unequaled experience assures you of uniform quality
from tube to tube and heat to heat.

For immediate delivery of your less-than-mill quan-
tity orders, write, wire or phone 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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CLIFTON PRECISION OFFERS A
SIZE 19 SYNCHRO TRANSMITTER

identical to BuOrd type 15CX4a

(44

ACCURACY SPREAD GUARANTEED 10" or LESS

L= ZPCD

LOOK TO CPPC FOR SYNCHRO PROGRESS

CLIFTON PRECISION PRODUCTS CO. Inc.
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2 I3 14 15 & IT 8 19
ERROR SPREAD IN MINUTES

The CG-15-MS-1 transmitter is interchangeable part for part with the U.S.
Navy Bureau of Ordnance type 15CX4a synchro transmitter (Mark 22 Mod. 1)
in every respect.

Because of quality workmanship in this umit we are able to guaraniee
accuracy spreads not to exceed 10°. From the chart it will be noted the
majority of production units have error spreads between 5' and 8 —yet price
remains exceedingly low.

Stainless steel bearings are provided for better environmental resistance.

FOR SALES INFORMATION, CONTACT:

New England: The Darbury Corp., 99 Elm 5t., W. Newton 65, Mass,
Southwest: Ammon & Woods Asso., 4163 Glenwick Lane, Dallas, Tex.

West Coast: Enright Engineering Co., 988 W. Kensington Rd., Los Angeles
Home Office: T. W. Shoop, Sales Mgr., Telephone (Phila.) MAdison 6-2101

CLIFTON HEIGHTS
PENNSYLVANIA

PRODUCTION BRIEFING

» Barry Controls Ine., Watertown,
Mass., has licensed Frtz Brumme,
Hermannstrasse 7-11, Raunheim, Ger-
many, to produce and sell its products.
Among the products to be produced m
Germany are isolators for mobile elec-
tronic instruments and Leveling Barry-
mounts, self-leveling machmery mounts.

» Stratos Div. of Fairchild Engine &
Airplane Corp. will establish a com-
mercial products plant in October in
Babvlon, L. I, N. Y. Products to be
manufactured will include pneumatic
controls, valves.

> Van der Horst Corp. will establish
plant facilities in Chicago. The new
Flunt will provide for a 48,000-amp.
wour plating capacitv. Production is
expected to start early in 1956.

> Fielden Instrument Division, Robert-
shaw-Fulton Controls Co., has opened
a western regional sales engineenng
office at 3101 Imperial Highway, Lyn-
wood, Calif., under the supervision of
Charles J. O'Lone.

» Gordon Enterprises, North Holly-
wood, Calif., has been awarded exclu-
sive representation of Photo-Sonics data
recording cameras. Now used at White
Sands, Naval Air Missile Test Center,
the Air Force Flight Test Center,
NOTS, Invokern and other military ac-
tivitics, the specialized Photo-Sonics
cameras have been used in acronautical
rescarch and development since their
mtroduction a vear ago.

MULTIPLE-SPINDLE semi-antomatic bor-
ing fixture, occupying 12 sq. ft. of Aoor space,
has reduced drilling time on a concave,
dificult-to-machine casting from 10 hours
to 45 minutes at Northrop Aircraft, Inc.
Built to Northrop specifications by the
Angle Computer Co., Glendale, Calif., for
drilling the rocket pod ordice holes for the
F-89 Scorpion, the machine makes both
rough and finish cuts in a single pass of the
boring bars.
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Structural engineers will find real scope and
diversification at Goodvear Aircraft—where com-
pletely new aircraft configurations, utilizing a
host of new weight-saving materials, are among
the interesting assignments.

Here is an opportunity to work with Goodyear-
built plastiec laminates and bonded sandwich
structures — to explore new avenues of approach
to structural design through the services of the
Goodyear-built analog computer laboratory, one
of the largest in the world.
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In virtually any engineering specialty, a challeng-

ing and bright future awaits creative men who
come to Goodyear Aircraft —where missiles, jets,

helicopters, airships and radar structures take
shape.

We invite you to send a resumé or write for an
application blank. Address:

C. G. Jones, Personnel Department, Goodvear Air-
craft Corporation, Akron 15, Ohio,

Plants in Akron and Litchfield Park, Arizona,

GOODSYEAR AIRCRAFT

THE TEAM TO TEAM WITH

N AERONAUTICS
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AUTOMATIC MACHINE locates and trims bo

b
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th ends of forward section to diameter and

length and drills drain hole. Operator may be unskilled; he loads and unloads only.

Tank Line Goes Semi-Automatic

Pastushin Aviation has sct a produc-
tion rate of one jettisonable buel tank
cvery 4 min. for its new Los Angeles
plant.

To achieve this rate, the facility
will make wide use of semi-antomatic
special  tooling, handling  equipment
and gaging and machine controls. Tank
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sections are rolled into conical or cylin-
drical shapes 1 the frst production
operation, then conveved to the line
welder which makes the longitudinal
SCam.

After the weld is rolled flat to
produce uniform thickness, the center
scction goes to a sub-assembly area
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BULKHEADS AND UPPER INTERCOSTAL are assembled on rolling fixtures. Four holes are
accurately drilled simultancously in the assembly to mate with the support casting.
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where bulkheads and mtemnal structures
arc mstalled; taill and nose sechons go
to bulge forming machinces.

Nose and tail skms are tnimmed on
special machines to produce true sur-
faces for the subsequent joinmg opera-
tiomn.

Then sheet metal spinnings for the
nose and taill cones come to the line
where automatic Heliare machines weld
them to nose and aft sections. After
two special welding machines jomn aft
and center sections, tanks are ready for
a pressure check, crating and shipment—
27 tanks to a truck.

Parts such as bulkheads, intercostals
and other sheet metal, cast and forged
parts arc fabricated outside the. specl
assecmbly area and then are stockpiled
in store rooms adjacent to the assembly
lime.

The new assembly facility emplovs
about 50 men, working in a 50x100-ft.
area.

Hydrant System Fuels
B-52s at Seattle

USAL B-52 bombers at Boemng IMield,
Seattle, can be refucled from hvdrants
four at a time in what mav be the
world’s largest and fastest hlling station.

I'uel for the eight-jet bombers 1s
stored in three 40,000-gal. underground
tanks.

Three 75-hp. pumps can push the
jet fuel through hlters and water sep-
arators at 1,200 gpm into a manifold
which serves all the ground-level hy-
drants.

IFfuel Alow, which can be reversed, is
pushbutton controlled. Rows of water-
fog nozzles are set just below the level
of the concrete to prevent the spread of
fire.

USAF Gets First

Supersonic Simulator

The Air Force has gotten its first
nght simulator tor a supersonic plane,
with deliverv to Nellis AFB, Nev., of a
unit for the North American F-100A
Super Sabre, A sccond unit will be
delivered soon.

Several simulators for Convair's su-
personic F-102ZA are slated for carly
nstallation at Tyndall AFB, Fla. (AW
Julv 4, p. 69).

The F-100A simulator was developed
bv Melpar, Inc., Alexandna, Va., un-
der supervision of Wright Air Develop-
ment Center's Equipment Lab.

It required 18 months to complete
the simulator from the mitial design
through final construchion.

The unit’s weight 15 11 tons,

It takes 18.5 kw, of power to run, and
mcludes 4.5-ton air conditioning ca-
pacity,
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NEW SAGINAW b/b SCREW LAUNCHES A

PROGRAM OF UNPARALLELED WEIGHT
REDUCTION AND RELIABILITY IN . ..

EXCLUSIVE FAIL-SAFE
MULTIPLE CIRCUITS

If one circuit
should fail, the
rest will fune-
tion without
inferruplion,
sharing load
between them.

afety
s

CHeAU by

GUIDED

MISSILE

ACTUATION!

Two of the most eritical problems facing
R & D engineers are (1) peeling needless
pounds off hardware .[l.IllF (2) achieving
near-perfect rehiability of gmdance equip-
ment. That’s why they're pﬁnviug more and
more reliance on Saginaw’s Safety ballf
bearing Screw for 1r‘itﬂlgl:l-r:lwa.lir_m johs. Free
from the limitations of both inefficient
Acme gerews and bulky hydraulic systems,

the Safety bfb Serewe will function depend-
ably under "impossible™ conditions.

Units have been built from 1 45 inches to
3914 feet long. Each is individually engi-
neered for its particular application, with
the know-how that only Saginaw, the pio-
neer producer, can offer you. Our engineers
are ready and eager to help solve your
missile actuation problems—now!

WHY THE SAFETY b/b SCREW BELONGS IN YOUR MISSILES:

SPACE/WEIGHT SAVINGS
INCREASE SPEED AND RANGE

":I:hnlll-".l red to elther Aeme serew
ar hvdraulie aetuators, the
Safery bfbh Servw saves signifi=
cant weight and space by per-
mutting the wse of smaller motors
and gear boses; eliminating
pumps, accumulators, paping, ete.

POSITIVE POSITIONING
AND SYNCHRONIZATION

Unlike some other ty pes of actu.
ators, the Safery bJ/b Screw peor-
mits precision control within
thousandths of an inch, plus
pecfect synechronization of two
or more movemenls—a tremen-
dous boon to aireraflt engineers,

DEFPENDABLE OPERATION
DESPITE LACK OF LUBE

Because the Safety b /b Serew in
inherently so friction-free (oper-
ating at 90955 to 9555 efficiency )
it will function with only a small
loss of efficiency even of lubrica-
fion foily or cannot originally be
provided—a vital advantage.

SEND TODAY FOR YOUR
FREE ENGINEERING DATA BOOK

(or see our section in Sweel's Produe! Design File)

PERFECT PERFORMANCE
AT EXTREME TEMPERATURES

Ezhaustive laboratory tests
[ *900°  prave that the Safey b fb Screw
operates dependably ar both
extremely low and high temper-
E 1 atures, ranging from —90% F 1o
4+ F—within limite of mosi
interior missile environments.

FAR LESS DRAIN ON
ELECTRICAL SYSTEM

By requiring onlv 1 /3 as much
torgque ag a eonventional Acme
sorew for the same amount of
lineal ouwtput, the Safety bfb
Serew allows the use of much
amaller motors, which save a
subataptial amount of power,

GREATLY DECREASED
COMBAT VULNERABILITY

By eliminating highly vulnerabls
hyvdraulic lines, accumulators,
eic., the Safety b b Screw makes
guided missile actuation far
muore dependable. It also reduces
maintenanoe doe ta fts de-
creased sensilivity Lo dirt.

Saginaw Steering Gear Divition
General Molors Corporation
Dapt, 108, Soginaw, Michigan

Plecse send your Engineering Data Book 1o

Mame—Titla__ £

""-n..___‘ Firm e
[T Address ="

City Lone State
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Moving the

conference table

800 miles

When the management group of the R. Company
confronts important problems of production at one
of their plants 800 miles away, they go right to
the plant concerned. They can best solve the prob-
lems right on the spot. Their company plane gets
them there fast, comfortably, and free of restrict-
ing schedules.

They will land at one of over 600 Esso Dealer Air-
ports. Their pilot will produce his Esso Aviation

OE AAVILLAWND DOYE

Credit Card, which entitles the company to charge
high quality Esso Aviation fuels and lubricants,
tire and battery service, landing fees, overnight
storage in transit, and minor emergency repairs.

Business and pleasure flyers are learning more
and more to depend on Esso Aviation Products —
used by the world’'s largest airlines and backed by
over 45 yvears of flight testing and research.

AVIATION PRODUCTS

- el

INFLIGHT REFUELING MECHANISM (back) and seal ring and cover (front) for jet

engine components are typical aluminum parts cast by permanent mold process at

Monarch plant.

New Furnace Improves Castings

Continuous automatic in-line melt-
ing of alumimum alloys for casting may
prove to be an important advance in
the permanent mold method of cast-
ing aluminum.

A new tunnel furnace design which
uses racdiant gas burners operating at
high temperatures to effect fast, con-
trolled heat transfer, is said by its man-
ufacturer to eliminate wasteful heating
cf heavy furnace equipment and large
reserves of molten aluminum. The de-
sign has been in operation on a pro-
duction basis for the last vear at The
Monarch  Aluminum  Manufacturing
Co., Cleveland.

John H. Keating, Monarch’s vice-
president in charge of manufacturing,
cites there advantages of the new sys-
tem:
® Quicker start-up. Pouring tempera-
ture can be reached in less than three
hours. Conventional reverbatory fur-
naces of the same capacity (1,500 to
3,000 1b.) take about 24 hours.
® Reduced fuel costs. Performance
records show 1.9 cubic ft. of gas con-
sumed per 1b. of aluminum melted with
the new process against 3 cubic ft. per
Ib. using the old method.
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¢ Better production scheduling, Hot
weather shutdowns are avoided since
heat reduction makes it possible for
a worker to operate fumace indehnitely
without discomfort.

e Less labor turnover and training costs.
Continuous employment and better
working conditions have resulted from
heat reduction.

e Insured quality control. Eustintg of
the same analysis as the ingots from
which they are pourcd are reproducibly
uniform from casting to casting. In-
termediate allovs can be obtained by
mixing ingots of different compositions
or sizes in the same charge.

As apphed at Monarch, the relatively
small tunnel furnace slopes downward
from the imput to the output end.
(Oxide-coating ingots are loaded at the
upper end and automatically pushed
lengthwise under a roof of radiant burn-
ers. The melting rate and pouring tem-
perature are controlled by regulating the
speed of ingots through the furnace
and the fuel input to the burners.

The molten aluminum Aows con-
tinnously through an opening near the
lower end of the furnace directly into
a pouring ladle. The cycle from cold

ingot to liquid takes from Z% to 35U
minutes.

Combustion products provide pre-
heat during the hrst two-thirds of ingot
travel; sixty bumers provide a radiant
roof 10 ft. long and 3 ft. wide over the
final one-third. The short heat cycle
does not hold the aluminum hiquid
long enough for much dross to form
and keeps gas absorbtion at a minimum.

The new type furnace was jointly
engincered by Monarch and the Selas
Corp. of America, Philadelphia heat
processing engineers. Selas will build

continuous melting furnaces for found-
riecs working in aluminum and other

low-melting-point alloys.

USAF Contracts

IFollowing 1s a list of unclassihied con-
tracts for $25,000 and over, as released
by Air Force Contracting Ofhices:

SHELDBY AF DEFOT

Seyvmonr Wallag & Co., 1200 S, Sth St,
St. Louis, coveralls, flying, anti-G, sage
green, type MB-2Z, 1,553 ea.,, (IFB 4i-b02-
06-174B), #35415.

South Western Gear Works, 117 XNorth
Palmer &t., Houston &, Tex., Bar, pry,
wheeled, self-propelled, 28-v. d.e., type
MB-1, 24 ea., bar, pry, wheeled, self-pro-
pelled, 110-v. a.c, type MB-Z, 24 en.
836,015,

Pinseckli Helicopter Corp,, Morton, Pa.,
parts for H-32 acft., (MIPR 6008, 6015,
6772), 1898 ea. $36 3021

Blne Anchor Overnll Co., Ine, 18Z6 E,
Someraet 8t., Philadelphia 34, jacket, fiving
man’'s, intermediate, sage green, 2,200 ea,,
coveralls, Mying man's, sage green, 1,100
ea., (IFB 33-602-55-191RB), %$39,825.

Enstman Atlantic Mfg. Co., 2 16th &
N, Claymont Sts., P. 0. Box 256, Wilming-
tan 99, Del,, parts applicable to E2 and Ed
oxygen servicing trailer; hose assy, high
preszure, 4,760 ea., 1.666 ea,, 3,281 en., (IFIE
31-602-56-1378H), %51, 72,

Colimbus Jaek Corp., 2200 5 Third St
Columbus 7, Ohio, parts applicable E2 and
Ed oxyvgen serviclng traller; adapter-puri-
fler elbow, £26 en., fitting-outlet low pres-
aure, 578 ea., trough-cyl. dup. lwr. outside,
7,335 en., (IFB 33-602-55-13TB), 360,077.

Belleville Shoe Mfg. Co., Main and Wal=-
nut Sts., Belleville, Ill., shoe, flight deck,
man's, ankle high, leather, (IFB 33-602-55-
183RB), $31,781.

Southern Athletic Co., Ine., 111 1T7th St
Knoxville, Tenn., jacket, airecrew man's,
single breasted, 25,000 ea., (IFB 33-602-
A5-1T0OR), $700,000,

HEADQUARTERS, AIR MATERIEL COM-

MAND, Dayton, Ohin.

Utica Div., Bendix Aviation Corp., Utlea,
N. Y. starter assy., 200 ea. (I1FBE MIFR
R-55-61R3-TCAFS-0IC), 356,018,

Red Bank Dilv.,, Bendix Aviation Corp.,
Eatontown, N. J., generators, regulators,
voltage control panels.,, (IFB PR PE-
236861), §1,4580,44%.

Kaiser Aluminum and Chemieal Corp.,
Oakland, Calif., facilities for the production
of extrusions, (IFE PR 148%50), 738,150,

Wright-Aeronautienl Div,, Curtis-Wright
Corp.. Wood-Ridge, N. J., maintenance ani
overhaul toolz, bulk, (IFE MIPR RLH3-3427-
11-AER, Amendment 14), 500,000,

Fhillips Petrolenm Co., Bartlesville, Okla.,
facilities, (IFB PR 14E871), $27,300.

Janck and Heintz, Ine.,, Cleveland 1,
generators, 224 ea., spare parts, 184 ea.,
(IFE PR PE-Z208389), 2154,169,

Sperry Gyroscope Co., Gireat Neck, Long
Island, N. Y. QF-80 drone systems, 6 e,
({IFB PR 457586), $160.264,

Farnhom Manufacturing IMv,, Weisner-
Rapp Co. Ine., 1800 Seneca Sit., Duffalo 10,
N. Y. milling machine, airframe, type A,
17 ea., milling machine, alrframe, type C,
4 ea., milling machine, airframe, type K,
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Hermetically-Sealed

LIMIT
SWITCHES

Only Electro-Snap Hermetically-Sealed Limit
Switches have ALL parts (terminals, switch and
operating mechanism) sealed in a dry, inert gas.
This complete sealing insures dependable op-
eration anywhere—at any altitude, temperature
or humidity. That's why we can say "this switch
is environment-free.,” That's also why Elec-
tro-Snap Hermetically-Sealed Switches are first
choice of leading aircraft manufacturers for
landing gear control and other aircraft switching.
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-7 Hermetically-Sealed
Switches

Used On:

T-37, RB-66, B-66, B-58, TF-102, F8U, F7U, F3H1, F3H2,
F3H3, F-101, B-36, Regulus, F-102, C-122, F-104,
C-130, Seadart, and many other experimental and pro-
duction aircraft.

LANDING

%7 ELECTRO-SNAP

SWITCH AND MFG. CO.
4234 Wusl Lake Sireel, Chicoge 24, lllinols

Two Electro-Snap Hermetically-5ealed Limit Switches provide
pesitive, dependable control on typical landing gear application.

ROCKET safety SWITCH

—Another Hermetically-
Sealed Switch by Eleciro-
Snap, Now used on today's
newasl fighter aircraft for
indicator and sequence cir-
cuits in rocket tubes.

Write for full details in Dato Sheet HM-9.

8 ena,, (IFE PR 205030), $6,083,385.
Onsrud Machine Works, Ine., 3900—32

Palmer St, Chicago 47, milling machine,
alrframe, 18 ea, packaging, 18 ea., ehip
collection, 18 ea., (PR 205080), $4.605. 866,

Hollsman Instrument Corp.,, S50-05 +«5th
Ave, BElmhurst, N, Y, Machmeter, Lype
A=-28, 297 en., (IFB PR 203356), 366,467,

Hoynl Jet, Ine., 1024 Westminister Awve,
Alhambra, Calif.,, tank assys., 1,213 ea,,
(IFE PR 15453%0), $1.448,014.

Airborne Accessories Corp., 1444 Chest-
nut Ave., Hillside 5, X, J., actuator, electro
mechanical, 66 ea, actuator assy., alleron
trim tab., 72 ea., actuator assy., alleron tab,
10 en., (IFE PR SA-b461685, SA-546166 and
SA-G4618T), 534,485,

Eclipse-Ploneer Div,, Bendix Avintion
Corp., Teterboro, N, J., transmitter, rate
of Now, fuel, %185 ea., (IFB PR Z03244),
242,174,

Churles Beseler Co., 219 South 18th Si,
East Orange, N. J,, projector, opague object,
240 ea,, (IFB MIFPR R55-0036-USMC-ENG),
$47,.700,

RKO-Pathe, 1270 Ave. of Amerlea, Néw
York, N, Y. write script, furnish story-
board, and production motion picture for
praject 19167, (IFR RFP HI-600-55-5294
and PR 236062), one, $40.9861.

Sam Orleans nnd Associates, Ine., 211
West Cumberland, Knoxville, Tenn.,, pro-
duction of motion picture, project TF
1-8152, (IFB RFP 33-600-55-52%0 and FR
178772), $25,687.

Cineflfects, Ine., 115 W. 45th StL., Neéew
York, N. Y. write script, furnish story-
board, production of motion picture for
project SFP 366, (IFB PR 178766 and RFP
33-600-55-5282), ¥45,001.

Northrop Alreraft, In¢.,, Hawthorna,
Calif.,, constructlon of a new water line,
job, (IFEB PR 148383), 40,000,

Fletecher Aviantion Corp., Airport, Hose-
meand, l'_Tutir_1 jettizonable fuel tanks, 1,700
gal., 5,551 ea, (IFBE PR 18544%8 and
154665), $13, ]--.~11i-i.

Aluminum Company of Amerien, Pltis-
burgh, Pa., facilities for the production of
aluminum plate, (IFB PR 194006), 5, 700,-
(0.

Boelng Alrplane Co., Seattle, facilities
(IFE PR 1488533), $5.500,000,

Convair Div. General Dynamies Corp.,
San Diego, Calif.,, spare parts, (IFB PR
144023), $510,876.

Reflectone Corp., Post Road, Stamford,
Conn., trainer, N/3 dead reckoning, & #a.,
gpare parts, lot, (IFB PR PA-2IZI5760),
21,501,771,

Allison Division-Aesroproducts Operntions
Genernl Motors Corp., Dayton, prop assys,
installation, 72 ea., prop assys., raining,
4 en.,, (IJIFB MIPHR RG5-2836-13TAer), $1.-
965,080,

Crosles Div,, Aveo Mg, Corp,, 26450 Gilen-
dale-Milford Road, Cineélnndati 15, Ohig,
replenishment spare parts, (IFE FR
401981), FGRT.063.

Fairchild Camera and Instrument Corcp.,
Robbins Lane, Syosset, Long Island, N, Y.
kit, modifieation. 9,563 ea,, (IFE PR 599967
and LGO00967-1), $141,961.

Wiae Engineering Co., 45 South St., Clair
=t Davton, print ¢hopper. 8% ea., (IFEB PR
BOOO12), $44,500,

leentr, Ine., 110 Jonia Ave., NW. Grand
Rapids, Mich., prototype autopilot, 3 ea,,
autopllot, type MC-1, 31 ea,, (IFB PR PE-
177980), ¥1,195,418,

Hoover Electric Co., Z100 5 Stoner Ave,
Los Angeles, Calif,, motor, hydraulic pump,
221 sa., (IFB PR SA-046169), $40.885.

SACRAMENTO AIRE MATERIEL AREA,
Calif.

Frederick J. Chapek, 6050 Fremont Way,
sacramento, Calif., Inztallation of eooling
towers, (IFB 181), job, $28,873.

California Crating Corp., 12604 Chadrow
Ave.,, Hawthorne, Callf., recrating of ex-
terrnipl Jettizonable fuel tanks, job, S$616-
266,

Solar Alreraft Co., 2200 Pacific Highway,
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r _j* A typical
4/ 1. HAYDON INTERVALOMETER

'I'-l

which supplies precision pulses
as shown on Chart below.

THREE TYPES OF OPERATION

The ﬂpﬂl‘atﬁi‘ adjusts a selector switch to determine the type of operation.

OPTION #1. When a starting pulse of 100 Milliseconds is applied, this
Intervalomgter starts up and energizes 15 Pulsing Cirewits at 50 Milli-
second intérvals, Each cireuit is on for 30 Milliseconds. At the end
of the pﬂ‘ihﬂ the unit automatically resets to the starting position.

OPTION | #—2 When a starting Pulse of 100 Millizseconds is applied, this
I'nh:nn]n'.l;nﬂl.nr starts up and energizes 6 Pulsing Circuits, then shuts

down, Wﬁ;ﬂ the next starting pulse is applied, the balance of 9 pulsing
Circuits lmener[l:li&t] The unit then resets to the starting position,

OPTION | #1 When 1st starting Pulse is applied 5 Pulsing Cirenits are
unerg:mdﬁf hen 2nd starting Pulse is applied next 5 cireunits are
energized. :w]m:n drd starting Pulse is applied next 5 circuits are en-

_'l
[

ergized. "_ 1

Write for Gﬂurm'. CATALOG or Submit Drm:feu'. Problem Statement,

AW HAYDON Company

222 NORTH ELM STREET, WATERBURY 20, CONNECTICUT

Design and Manufacture of Electro-Mechanical Timing Devicet
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OPERATIONS ENGINEERS

Concurrent with the establishment of a Milicary
Relations Department at the Fairchild Aircraft Divi-
sion, an Operations Engineering organization has
been established. The purpose of this new group is
to provide technical information for use by Fairchild
Military Relations representatives, as well as by per-
sonnel in Fairchild’s engineering departments. This
new group will conduct studies on specific Fairchild
airplanes, as well as systems studies relating to pos-
sible future Fairchild developments.

The scope of this organization is such

that additional engineers are required in
the following fields:

Aircraft Utilization
Airborne Electronics
Climatology
Economics

Military Operations
Operations Research
Propulsion

The opportunities and salaries associated with the
new positions are in keeping with the responsibilities
of this work. Employee benefits in the form of group
insurance, individual and family coverage for hospi-
talization, retirement plan, sick leave, etc., are also
provided.

Send complete resume of education and expe-
rience, together with salary reguirements to;

EMPLOYMENT MANAGER

ENGIME AMD AIRPLANE CORPORATION 805 PENNSYLVANIA AVENUE

AIRCHILD

Aoorart Divesiont HAGERSTOWN, MD.

ALL REPLIES WILL BE HELD IN STRICT CONFIDENCE.

=an Diego, Calif,, gas turblne tallpipe,
adapter, 665 ea., $40,698.

Segar Hefrigerntor Co., 850 Arcade 5t
=an Dlego, Calif,, brace, mechanism nassy.
& fin assy,, 020 en., $41,593,

Kepublic Aviatlon Corp., Farmingdale,
L. I, N. Y., brace sway, valve assy., fin
assy., +. 840 ez, 109 994,

Morth  American Aviation, Ine,, Los
Angeles Intl, Afrport, Loz Angeles, Callf.,
accomplizhment of T.0O. on IF-8%6-511 on
I#-86F aircraft, 134 ea., £07,502,

DAYTON AIRK FORCE DEPOT, Ohio

Boeing Airplane Co.,, Wichita Div., 38501
=. Oliver, Wichita, Kan., mizcellaneous cable
azgemblies, (IFE RFP 33-604-55-3333), 20
items, 360,918,

Bogue Elee. Mfg. Co., 32 Jlowa Ave,
Paterson 3, X, ., copy =uitable for photo-
lithographic reproduction for handbook of
operdtion and service instructions USAF
Spec MIL-H-7U80A covering nacelle testers
inid calibrators, copy suitable for photolitho-
graphic reproduction for illustrated parts
breakdown USAF SBec, MIL-B-53005A cover-
ing nacelle lestérs and calibrators, répro-
ducible copy for handbook of instructions
and parts breakdown, spec. MIL-H-7293
covering single-phase generator, (IFB RFP
23-A04-55-2925), $54,23%.

Fenwal Ine., Pleasant St., Ashland, Mass,,
miszcellaneous switches, thermostatic con-
trol, (IFB RFP 13-604-00-1945), 4 items,
*oh 882,

General Electrie Co., Schenectady, N. Y.,
tube, electron, recelving, power output,
pentode, type G005/6AQ5W /8085, 40,000 aq,,
tube, electron, receiving, triode, general
purpose, JAN type S67T0WA, 17,000 ea.,
(ITFBE HFP 13-604-55-3197), $142.090,

General Electric Co., Radar & Precipita-
tion Transformer Plant, Holvoke, Mass.,
transformer-assy.,.  oll-immersed hermeti-
cally  sealed modulator blocks, 15 ea.,
(IFE BRFP 33-604-55-3442) %25 748,

Gieneranl Eleetric Co., Hudson Falls, N. Y..
miscellaneous capacitors, 13 ftems, (IFRB
RFP H3-604-55-9657), $2R.288%.

Herbarh and Hedeman, Tne., 1204 Arch
=t., Philadelphia 7, Pa., misceéllaneous tog-
gle switches, (IFB-33-A04-55-114), 22 items,
£47.442,

J-B-T Instrument, Inc., 441 Chapel Bt
New Haven 8, Conn., miscellaneous toggle
switches, (IFB 33-604-55-114), § Iitems,
£33,076.

Leach Relay Co. 53015 Avalon Blvd, Los
Angeles 3, Calif.. mi=zecellaneons  relay,
armature, § Items miscellnneous relays,
solenoid, 3 ltem=, (IFB RFP 33-604-54-
aTOnYy, 225 997,

M. B. Mfg. Co., Inc., 10680 State St., New
Haven 11, Conn., ealibrator, motional pick-
up, AlA-1, 200 ea., (TFB RFP i3-A04-55-
JNGS), £180.850,

Folarad Electronies Corp., 47-20 Thirty-
Fourth St., Long TIsland City 1, N. Y.,
spectrum analveer set AN/UPMI1T,. 136
tn., (IFB RFP 33-604-55-2513), £412,453.

BEaytheon Mfg. Co. Microwave and Poswer
Tube Operation, Waltham 54, Mass., tube,
electron, transmitting, magnetron, USAF
type 2I51A, 750 ea., (IFB BHFP 33-604-55-
A107y, £213,750.

dJames 5. Spivey, Ine, 4008 Hampden
Lane, Whashington 14, D. ., calibrator,
fred., orystal controlled, two output fre-
queéncies 50 Ke. and 1,000 cpz, fixed, 380 ea.,
(IFD RFP 338-604-55-3464), 316,300,

Tung-Sol, Ine., 35 Eighth Ave., Newark,
N. J.. tubes, electron, type RAURWA, (IFR
PR GE-5373126), 43,000 en., $29.500.

Aeromotive Foguipment Corp.,. 1632-8
Central 8t., Kangas City %, Mo, echo box
TS-488A/UP, 61 éa., (IFB MIFR'S: NORD
dall=55, R=05-838413-541368 BuShip=s), $25,0887.

Genlsen Ine., 2288 PFederal Ave., Los
Angeles b4, Calif,, stand assembly, aecel-
erometer test, 12 en., (ITFBE RFP 33-604-55-
2043), §77.895.

Sprague Electrie Co., Marshall St., North
Adams, Mass., mize. capacitors-fixed, paper,
16 [tems misc. suppressors-elee,, noijzs, 3
item=, (IFB RFI' 303-604-55-3005), 225,664,

Hoffman Labs., Ine, 3761 5, Hill 8t., Los
Angeles T, Calif,, simulatorsz-beacon, 178 éa,,
(IFB RFP 34-04-055-3410), $£1,042.134,

United Can Co., /o H. M. Reutlinger &
Associates, Inc., 1512 Hulman Bldg., Day-
tan, Ohio, mize. fiber containers with metal
ends for parcel post packages, 4 items,
(1IFB PR: 4i-25-LP-1512), $29 948,
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The part of Bendix in the technical progress of
aviation is vast and varied. Because Bendix has al-
ways anticipated aviation's next advance, every

plane that flies, in some way, relies on Bendix
Creative Engineering.

Bendix weather instruments provide the vital
; data for flight plans. Bendix filters guard
gan  the fuel used by engines equipped with

Bendix starters, generators, ignition and

fuel systems. Bendix automatic pilots, in-
struments, radio, actuating mechanisms, and other
scientific devices surround planes with safety and
suicle them to port.

Bendix is first in fuel metering systems for
jets, ram jets and turbo-prop engines—a leader in
landing gear—the world's largest producer of
Aviation Instruments and Accessories—the stand-
ard of major airlines in radio and other electronic
equipment.

When you see the name “Bendix Aviation
Corporation” on any product, you can buy that
product with complete assurance that it is the
final word in creative engineering and the last
word in quality.

Bendix

International
Diwisdan of
Eendix Avialan Corparolion
205 Eost 42nd Streel,
Mew Yark 17, N, Y., LL5S.A.
Coble ""Bendizint’™ M. ¥,
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SUSPECT those
mal” tube failures?

You should. .. because the service

life of a tube you now accept as normal

can be greatly extended with IERC

/ | mounting techniques. With other
' methods, high operating tem-
peratures deteriorate the
tube. . . causing those
premature, so-called

1‘- e - -. E
j ;. R \};ﬁh “normal” failures!
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Graphic evidence of IERC's effective tube
cooling is shown in comparison with harmful
temperature increases that occur with use of
JAN type shields. IERC shields are designed
to meat requirements of MIL-5-93728 (USAF),

- —E"--..,.\_

HEAT-REDUCING, VIBRATION-PROOF PERFORMANCE

IERC's complete line of miniature tube shields have
proved so efficient in reducing bulb temperatures and
prolonging tube life that they have become the first
choice of almost every leading manufacturer of air-
craft radio, missiles, radar, computers and other
types of precision electronic equipment!

There is an IERC shield to choose
from for every tube — subminiature,
miniature, octal and power !

Write on letterhead for complete

% qﬂ ﬁ
Patent pending illustrated IERC hrochures

and name of nearest service rep-
[ \\ i resentative, TODAY'!
S O

%
177 WEST MAGNOQLIA BOULEVARD BURBANE, CALIFORNIA

electronic research corporation

e
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AMC Announces
Staff Changes

Dayton—Air Materiel Command has
rcassigned three staft officers and eight
aperational officers in the Directorate
of Procurement and Production,

The staff reassignments are:

e Col. Richard B. Uhle is Assistant
Deputy Director of Procurement, suc-
ceeding Col. Lee V. Fulton, recently
transferred to Baltimore, Col. Francis
Hengegeler sueceeds Col, Uhle as chicf
of the Programs and Analvsis Office.

e Col. John B, Dick is Assistant Deputy
Director of Production, the position
tormerly held by Col. Lows H. Garrett,
who 1s transferring to Middletown (Pa.)
Air Materiel Area as Assistant Deputy
Director of Production,

e Col. Ralph H. Schaller has hbeen
named Deputy Director of Mobiliza.
tion, succeeding Col. Joe Daniel.

The cight operational reassignments
mclude:

e Col. Francis J. Corr, new chief of the
Support Division, came from Head-
quarters, USAL. where he was Deputy
Assistant for Mutual Securitv,

e Col. Philip Kuhl, techmecal assistant
for production engineering in the In-
dustrial Resources Division, comes from
Headquarters, USAF, where he was
chief of the Industrial Equipment
Branch.

e Lt. Col. Desider A. Simcoe, Jr., new
chicf of the Industry Support Section
in the Industrial Resources Division,
has been assigned to AMC since 1951,
He succeeds Col. William J. Adams,
who has transferred to the Philadelphia
Air Procurement District.

e Lt. Col. Wallace S. Martin, chief ot
the Weapon Systems Staff Division, 2
new division that will act as the world-
wide AMC focal point for the Air Foree
and industry i matters pertaming to
weapon  systems  management,  Col.
Martin has been with AMC since Scp-
tember 1953.

s Col, Manford J. Wetzel, chief of the
Bombardment Branch in the Aircraft
Division, comes to AMC from the Na-
tional War College, succeeds Col.
Martin.

e Col. Leonard E. Symorski, chict of
the Nuclear Bomber Branch of the Aur-
craft Division, formerly was a student
at the Naval Air College. He replaces
Col. R. ]. Iverson.

e Col. Henry M. Harlow, chief of the
Missiles Branch of the Aircraft Division,
came to AMC after spending two vears
on Okinawa.

e Col. Isaac M. Larkey, exccutive of the
Aircraft Division. He has been at ANMC
since March 1951,

+ « » » Useful, Complete, Comprehensive . . . .
Aviotion Week Buyers’' Guide, Nov. 28
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A-MP’S

NEW UNIVERSAL
¥  PATCHCORD

%% PROGRAMMING
%i_% SYSTEMS .- designed especially for programming required on

X ® Analog Computers ® Test Equipment
%E"'EZ‘ ® Digital Computers ® Automatic Control Equipment

e ® Data Processing Equipment and similar devices

ST, e

,:_"1;-:.; These units incorporate many new design features that assure reliable
Aoy programming for the most critical applications. They are now available
with 240, 816 and 1632 contacts.

© A-MP ®

AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa.
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada
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SUPER ALLOYS DEMAND SUPER-VISION

Another Example of How

Ryan must peer deep into the “heart” of the
high temperature alloys used in the production
of aviation's most advanced heat engines.
Quarter-million volt X-rays, which can "see"
through 4% inches of steel...ultra-violet
radiation. .. powerful magnetic fields—these are
the “eyes” used to insure that these precision-
built structures are internally sound. Working
with 69 different alloys, Ryan's production
department is virtually a laboratory-controlled
pperation where science and skill merge.

RYAN BUILDS BETTER

Ryan's unique abilities for meeting difficult
production problems are exemplified in the
field of high temperature metallurgy. Here,
Ryan’s specialized knowledge creates parts
which “live longer” in the seething infernos of
jet engines, rocket motors, afterburners and
exhaust systems. Advanced metallurgical
research provides Ryan with intimate know-
ledge of the nature and behavior of even the

AIRCRAFT & AlRDORNE ELECTRGNICS
COMPEDGRHEMTH EQUIFMENT

D it

70

HETALLURGICAL WEAPOHS
ENGINEEMING SYSTEMS

=] (@)

newest, least understood super alloys. Through
close integration between laboratory and faec-
tory, this knowledge becomes a basic part of
aircraft production know-how,

For 32 yvears Ryan has been a leader in air-
craft and component manufacture and design
... and by doing more, because it understands
more, Ryan continues to contribute materially
to America’s air superiority.

AFTERBURNERS & FLOTLESS
JET COMPONENTS JET AIRCRAFT

T i~y

ROCHLYT HSTORE
& WAM JETA

AIRCRAFT EXMALUST
& OUCTING OGYETHEME

A

CAL Works to Adjust

Man to Supersonic

Subisonic man has been thrust into
the supersonic era, and he cannol sur-
vive alone, In an age where the evolution
of the machine has outstripped his own,
man has become dependent upon a new
realm of research and development,
a study-tvpe that has come to be known
a8 human factors engineering.

As the name implies, it is a research
process designed to make man compat-
ihle with the machine. And it has been
up fo the military to take over the
leadership in the field, to provide the
Jundsz, the paper work, the programs
and, finally, the “guinea pigs” to test
the evolved equipment under actual
conditions.

Many of the answers needed to keep
man alive in his new age have been
provided by universities and private re-
search laboratories working under mili-
tary sponsorship. Typical of such work
ts the research being carried an at the
Cornell Aeronautical Laboratory, Ine.,
of Buffalo, N. Y.. a fairly new device
in its own right. A summary of the
laboratory’s work, prepared for Aviation
Week by a CAL staff member, follows:

T'he studies at Cornell Acronautical
Laboratory, Inc., can be divided into
three basic groups: function (of the
pilot), comfort and safetyv, They have
imcluded head 1mpact investigation,
automatic pumchutc releases, super-
sonic cockpit studies, development of
padding matenals, evaluation of human
movements (kinetics) in crashes and
aircraft tire testing.

Basic to human engineering develop-
ment 1s the provision of aircraft “crash-
worthiness,” Obviously, studies of
human factors in fight should begin
with means of saving life and prevent:
mg injury.

Research has shown that three out
of four crash fatalities result from
head njunies. Head impact studies at
Comnell Aeronautical Laboratorv for
the Medical Sciences Division of the
Offhice of Naval Research gave three
definite conclusions:
® The head will be critically injured
in 2 crash against a flat, rigid surface
at an average impact energv of about
600 mn./lb. (60 inches multiplied by
ten pounds).

o If low density, encrgv-absorbing mate-
rials are used as padding materials on
the crash surfaces, the head can take
mmpacts ve times greater than if crash
surfaces are not so padded.

o Surfaces which the head may strike
in a crash should have four characteris-
tics: thev should be flat or with large
radins of curvature, rigid enough to
help support the head but defleet under
contact, smooth with no sharp edges,

AYIATION WEEK, September 12, 1955

deformed so as to provide as large a
contact surface as possible,

To prevent pilots from losing con-
sciousness in a crash, CAL studied
existing helmets and offered a new
design. The beam-pad helmet which
acts as a beam to distribute the force
of a blow over a wide area of the
wearer's head and acts as a soft cushion
for comfort.

A unique feature was a geodetic
suspension system. This consists of a
strap arrangement to cradle the helmet
on the head so that, regardless of the
angle of a blow, the helmet does not
“bottom" against the head in a crash.,

Accident prevention and lessening of
effects when accidents do occur was
another phase of safety research. CAL
engineers used test equpment consist-
ing of a typical, light weight auto and
dummies dvnamically similar to human
counterparts.

A marked similaritv between the
effects of auto and plane crashes had
previously been noted. In most cases,
findings here are applicable to aviation,

Accident Movements

Tests showed that movement of
vehicle occupants imm the front seat
during crashes are predictable. First,

NEVER BEFORE

ATTAINED

eration are limitless!

For infarmafion regording employment, wrile
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HL[ . can be a part of the research and development team
S at Marquardt, one of the nation’s leaders in jet pro-
pulsion. You are not hampered by restrictions necessarily imposed
by larger, more complex organizations. .. at Marquardt, the sky
has no limit! If you're eager to begin creative thinking and doing
.. . if you want to start building the foundations for your castles
in the sky .. .then Marquardt is the place for you!
You will enjoy living in climate-perfect San Fernando Valley—

you will enjoy working with and for people who have their eyes
on the skies of the future, where altitudes, speeds and accel-
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ALAH

Anti=G Svuit Valves

7

FOR THE

4 pilot

Today's supersonic speeds leave no time for
second-guessing . . . or black-outs in power dives
and turns. That's why Alar Pressure Regulating
Valves, for the control of Anti-G equipment, are
recommended for installation in present day

craft. Manufactured in exact accordance with
Defense Department specifications, Alar Anti-G
Valves operate from any compressed gas source,
and automatically reduce the pressure to properly
operate a pilot’s Anti-G svit during periods of
positive accelerations. They “think for the pilot”

at a time when peak alertness is vital. Featuring
direct, in-line action, Alar design completely
eliminates all levers and pivots, to insure absolute
operating dependability. Write for details.

Specialists in
the design and development
of dependable pressure
regulating instruments 7

ALAR PRODUCTS - INC. /

1071 POWER AVENUE < CLEVELAND 14, OHIO

-

—
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torso rotation about the hip joint is
followed by an acceleration of the body
upward and forward at about a 45°
angle to the vehicle,

After the body strikes the vehicle
interior, the next movement depends
on specific test conditions. The driver
consistently suffers a chest blow against
the steering wheel and a head blow
against the upper  windshield or
adjacent moulding,

Knowledge of these motion charac-
teristics in crashes has been a great
aid to engincers in developing safety
devices. However, safety in aviation is
a complex of many factors. Because
takeoffs and landings, for instance, can
be dangerous maneuvers, mechanical
pilot aids, such as the instrument
landing svstem (ILS) are expedient.

CAL, under an internal research
grant, developed a system known as
binaural guidance to be used in con-
junction with ILS. This svstem frees
the pilot's visual attention from his
array of instruments by giving him
some auditory signals through ear-
phones. It can guide him through
vertical and lateral flight, in take-offs
and approaches when the visual strain
15 greatest.

Binaural gwdance conforms with
usunal radio-range guidance svstems in
this respect the 1::1]::-|: flics awav from
the code to reach the beam center. For
mmstance, in binaural lateral guidance,
he turms right when the signal is prom-
ment in his left ear.

Use of binaural system also was
suggested in a study of blind landing
systems  which the laboratory per-
formed. In evaluating needs for an
automatic carrier landing svstem, the
usual  talk-down procedure—coupled
with a simple system of frequent
bimaural systems—was suggested as a
means for the aircraft to approach the
carrier safelv.

Auntomatic carmer landing svstems
used at airports cannot be entirelv ap-
]'Imd to aircraft carriers since the car-
ricr's available landing arca is small
and unstable, This [I'I"n.'ﬂ'-il'J:F;::If::iUIl out-
lined some problems that have to he
considered in  development of auto-
matic carrier landing svstems: Trafhe
patterns, radar equipment, antenna
stabilization, computers, safety devices
and the guidance data technique just
mentioned.

Lessening the effects of acceleration
on the pilot is one of the greatest prob-
lems human engineers must solve. In
1946, one of the laboratorv's  pioncer
cfforts for the Aero-Medical Laboratory,
Wright Field, was the development of
cquipment which would produce ex-
treme forces on the human bodv and
cnable engineers to studv the physio-
logical r actions of the pilot. Known as
a [I["L'L'.‘]Ll'fthﬂ' it was a controlled means
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of simulating crash landings or violent
MANCUVETS.

Comparative  physiological  studies
were possible with  this equipment.
Even facial reactions were recorded by
a high speed camera mounted inside the
test car.

Three vears later, experimental pilot
u[m]:uuuut to produce angular accelera-
tion was developed. The equipment
was chiefly concerned with a cockpit of
moderate size whose rotation about a
fixed axis was to be carefully controlled.

Supersonic Cockpit Study

Another studv of signihicance in the
human engineering held was the super-

sonic cockpit study. The Special De-
vices Center, Office of Naval Rescarch,
contracted with CAL early in 1947 to
look mto human factors in supersomc
cockpit configuration. The result was
a monumental joint effort of the Acro-
Mechanies and Engineering Physics
Departments at CAL and the Cornell
Unnuﬁlt} Medical College in New
York City. The project r{,pnrt written
as a guidebook for aircraft designers, is
a r,mnpllt’fmn of articles and reports
and evaluation of the physical and
psvchological reaction to supersonic
flight.

This project has since been revised
and expanded to include research data

.0 AIRCRAFT £0. ue

FARMINGDALE, NEW YORK
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Brilliant light ot the flip of @ switch. .
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obtammed from current supersonic re-
scarch aircraft, This manual is used to-
day m research departments of most
aircraft and aircraft cuipment manu-
facturers.

Some vears ago aircraft designs were
considered tuh.,qumtc if the pilot re-
turned safelv. Criteria changed as very
high or low temperatures, poor vision,
noise harrassment, lwim‘m' (lack of oxv-
gen) hindered pilot efficiency at high
'-.}'J{..-L{ﬂ and altitudes. Mounting ‘!}]I{lt
complaints finally gave rise to mmp]-:t::
recogmtion of human factors mvolved
in flight.

CAL’s supersonic cockpit report cov-
crs temperature environment, control-
lability of the plane, emergency escape,
cffects of acceleration, noise, cq111p|11c'nt
arrangement, vision, pressure,  Cosimic
ravs, DZONE,

Crouching or straining, two strate
gems emploved to prevent effects of ac-
ccleration, are now believed to cause
ruptured disc or carlv fatigue. Prone or
supine position in VTOL aircraft may
cause brain damage from shocks if
power failure or cabin jettisoning oc-
curs.

An automatic, rotable anti-G seat,
controlled by an electro-hydraulic mech-
anism, was recommended as a possible
answer to the acceleration problem in
the report for the Office of Naval Re-
search.

Parts machined on contract
under STATISTICAL
QUALITY CONTROL

At NON-GRAN we machine parts, in
any metal, under industry’s newest
approach to better products at lower
cost. Isn’t this the wa'],' you want parts

machined for assembly in your prod-
uct? Write us for details!

AMERICAN
Non-GRAN
Bronze Co.
Berwyn, Pa.
Metropolitan Phila.

Write for folder
“"Hetter Production
Clantrol "'

Arranging equipment in a supersonic
cockpit 15 an outgrowth of the accelera-
tion problem. In supersonic fight, the
pilot must assimilate and imtegrate data
from imstruments faster than ever be-
causc greater distances are covered in a
shorter time, However, he may be in an
meonvenient position.

If he 15 in a prone or supine position
to take the stress of high speeds, his
cabin work area may have to be rear-
ranged. Because of reposthoning, n-
struments should take up the least
possible space and still be readable. The
number of mstroments should be mini-
mized, but superimposing several indi-
cators on one dial only makes the
pilot’s job more difhcult.

Also more work on cabin areas is
needed, and the rotatable seat design,
previously mentioned as a means of
helping the pilot stand the effects of
speed, must be given more detailed
study.

The Pilot and Temperature

Another pilot consideration, temper-
ature environment, was studied in two
phases: heat and cold level tolerance
and the pilot’s psvchological and physio-
logical temperature tolerance.

The pilot handles his ship inefh-
cicntlv at a certain level of heat and
cold. even though physically he mav
be able to stand that level. So. con-
sideration had to be given to both
the phvsiological and psvchological
temperature barners.

As flight speeds increase, tempera-
tures rise in the boundarv layer (air
near the plane's surface). Heat flows
to the cabin wall and then is trans-
mitted to the cabin from which is must
be removed or else cooled.

An imtrawall cooling svstem to cir-
culate cooled air through the cabin, into
the space between two lavers of insu-
lation in the wall and then discharging
it to the outside, 15 discussed 1n tlw
report.

[Lmergency escape i1s another complex
problem at supersonic speeds. Para-
chute and ejection seat escape mav
cause a severe opening jolt, lack of
oxvgen, bends or frosthite during
descent.

The extreme air velocitv which hits
the escaping pilot mayv cause him to
lose consciousness. The opening jolt
m a parachute is three and one-halt
tines greater at 40,000 feet than at
10,000 feet. If a man does survive
this mitial shock, he mav either freeze
during the descent or run out of
oxvgen.

These cmergency escape pmh]tma
were considered in an evaluation of a
jcttisonable capsule, such as the cabin
itselt. As long as the cabin wall of
the jettisonable capsule is not ruptured,

| the cabin air will have adequate oxygen,
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Rings welded from

THIS SHAPE

TYPICAL MILL-ROLLED AND EXTRUDED SHAPES
AVAILABLE FROM AMERICAN WELDING

Substitution of a mill-rolled section for a
forging previously used, cut the weight of
a rough ring 114 lbs. Combined material
and machining savings realized in the fin-
ished ring amounted to $200.15 per ring
—atotal of $112,084.00 on a single order.

Economies like this are being effected
every day by roll-forming and flash butt-
welding of special mill-rolled shapes.
Perhaps our Industrial Products Division
can help you reduce production costs on
similar circular components. Write today
for complete information — include blue-
prints — we will be glad to study your
problem.

AMERICAN

Send for Free Catalog of
Production Facilities

Find Out What American
Welding Can Do For You

WELDING

THE AMERICAN WELDING & MFG. CO,
420 DIETZ ROAD *  WARREN, OHIO
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and the cabin itself will prevent exces-
sive and dangerous variations in tem-
perature duning the fall.

Limitations of the capsule also are
discussed: dificulty in clearing the air-
craft on separation, stabilizing the cabin
during descent, decelerating the cabin
before pilot escape or landing,

Air Pressure

Air pressure poses a particular prob-
lem in supersonic flight. Pressure de-
creases with increase m altitude. Man
needs sufhcient pressure to permit oxy-
gen absorption through lung capillarics
into the blood stream. Therefore, some
kind of pressurized cabin to increase
pressure must be used in supersonic
ar high-altitude flight.

However, a completely pressurized
cabin presents the possibility of explo-
sive decompression and a  ruptured
cabin wall. Smce rapid descent to
prevent loss of oxvgen is precluded by
high altitude requirements of super-
sonic plancs and self-sealing walls and
auxiliary air equipment are impractical,
it was concluded that parhally pres-
surized cabins, partial pressure suits and
pressure breathing equipment provide
the best emergency measures.

Many CAL studies have followed
through on the supersonic cockpit pro-
ject.

Controllability, a signihcant part of
the project, today is recognized as a ma-
jor laboratory work.

Aircraft Controls

The first airplane controls were rud-
der pedals and a stick. Today, controls
are highly complex, The laboratory has
deviscd a mcans of linking servo svs-
tems to control systems to ease the
pilot’s burden.

The pilot maintains complete com-
wand of the plane through conven-
tional cockpit controls but, bv means
of highly specialized equipment, con-
trol surfaces move independently and
thercbv mtroduce stability into the air-
plane.

A further development, a knob-con-
trol system, superimposed  on  this
cquipment, adjusts the stick force and
motion to the amount the plot wants
for proper control “feel.” A simple
change of knob settings will vary the
“design” of the plane in flight, and the
cffect of the “design changes” on sta-
bility and control of an aircraft can be
evaluated.

Numerous military pilots have test
fiown the variable stability aircraft to
evaluate the various settings and the
aircraft’s  consequent  behavior, Ul
timatclv, research such as  this  will
enable  designers to build  airplanes
with the optimum in handling char-
acteristics and “feel” for the pilot of
the future.
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Aeroquip’s New 78-Page Catalog Gives You GComplete Hose Line and Coupling Information

It's streamlined! It's different! It's ready for you NOW! Aeroquip’s colorful

new catalog presents complete information on flexible hose, fittings, self- e = -
sealing couplings, and other fluid-line products for aircraft applications. . . —PEEEEEEEe T
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Title _

AEROQUIP CORPORATION, JACKSON, MICHIGAN

L
Company .
Aircraft (ﬂfﬂhg s o AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA
Address = (A subsidiary of Aeroquip Corporation)

MAIl TODAY! Local Representatives in Principal Cities in U.S.A. and Abroad. Aeroquip Products are Fully Protected by Patents in U.5.A. and Abroad.




six-months minimum lease agreement.

Three of the Twin Beeches are vur-
rently working; one is in Canada, an-
other in Guatemala and the third with
a firm handling cargo charter for a
large corporation.
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N.J. Firm Begins New Program
For Leasing Twin-Engine Planes

Ayer Lease Plan Inc., of Linden Air-
port, N. J., recently h-‘:gﬂn a new twin-
cngine aircraft dry-lease plan designed
to it the requirements of small corpora-
tions either unwilling to make heavy
capital mvestments or wanting to ob-
tain practical operating experience be-
fore deciding on ownership.

The initial success of the program,
Aver reports, has been such that several
additional aircraft will be added to the
for-lease roster within the next several
weeks.

Basically, the lease provides for 30-
days use of a Beech C-188 for $S00,
mcluding hull insurance. Other charges
such as pilot’s salary, fuel, maintenance
and liability msurance, are bome by the
leasce. There also 15 a charge of four
dollars per engine hour which s ap-
plied against the cengine overhaul at
GO0 hr.

Another requirement 1s that the cus-
tomer perform 100-hr, checks on the
airplane. During the term of the lease
the customer can fly the airplane any
number of hours or base it at any place
ke chooses without affecting the basic
5800 rate.

The customer is permitted to modify
the airplane’s interior if he desires and
to install additional or supplementary
cquipment which can be removed when
the aircraft is retumed. In some cascs,
Ayer may offer to purchase the installed
cquipment if it enhances the plane’s
leasing value,

[f the lcascc takes a plane for onc
year, a portion of the nct rental—gross
rental minus hull insurance—is applied
to the airplane’s market price, which is
agreed upon when the contract is
signed.

Ired Aver, president of the leasing
firm, told Aviation Week that he un-
dertook the venture after cncountering
stiff resistance in selling multi-engine
cquipment to manv concems, particu-
larly those without corporate aircraft
cxperience.  Such companics want to
feel their way into the operation with-
cut making a heavy commitment for
somcthing thu fear might not work
out. A prnpum] to buv an airplane
might also meet stiff opposition from
the board of directors or stockholders.
However, if an airplanc can be leascd
‘od operating experience gained, the
chance: of an eventual sale are in-
creased.

Other opportunities include the leas-
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ing of plancs to firms with heavy sca-
sonal travel periods and during sales
conventions when some companies have
to move a large number of personnel
from various locations to the mecting
site and then back again.

The leasor currently has five planes
on its list: two Beech C-8Cs, a Con-
tinental-powered D18 which leases for
S1.000 a month, a de Havilland Dove
at 51,750 a month and a Lockheed
PV-1 Ventura for $3,000 a month.

The PV-1 Ventura is being presently
¢ffered by Aver onlv on the basis of 2

Ayer expects to concentrate on the
twin Beech as leasing cquipment and

develop this operation much as Leeward

Acronautical m Miami has specialized
in DC-3s—Leeward reportedly now has
more than two dozen DC-3s on lease—
but the cventual composition of the
Ayer flect will depend upon customer
preferences.

Aver also admits that the venture,
begun in mid-August, is still largely
experimental and that he has much to
learn about the problems involved—the
segiments of industry that will prove to
be the most effective market, how the
customers will handle the planes, the
tvpe plancs they want most and the best
cquipment for the job.

Converted Convair L-13A

I'he cight-passenger Husky Mk, 2 shown above has been converted from a Convair L-13
Army liaison plane by Caribbean Traders for the Societe Aerinne de Transports Guyana-
Antilles Airlines. The Husky can be transformed into a cargo handler by removing the
rear seats. It is powered by a Lycoming R680-13 300 hp. engine.



Landing gear of the new delta-wing Convair F-102A is almost retracted in this test flight tokeoff. The new Air Force interceptor, designed
ta fly day or night — in any kind of weather, exceeded the speed of sound in level flight its second time in the air.

Over 1000 Standard Aircraft Extruded Shapes
Now Being Warehoused

Convair — like many major airframe manufacturers
throughout the country — calls on Pioneer

. | []- i . " "
N . i Aluminum Supply Company for aluminum aireraft extrusions.

Pioneer warehouses over 1000 difterent shapes

of aircraft alloys 2024 and 7075 and all Army-Navy
drawing standards and standard open die extrusions.
This stock, over 800,000 pounds, is the largest

in the aircraft industry.

What are vour aluminum needs?

All extrusions are mointained in stock in an ciled
condition to prevent corrosion and carefully pock-
aged for safe, sure delivery.

Send (o cimﬂﬂlq!

_r"'

Stack records are continually watched and adjusted
as orders are token, or quotations made,

=
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PIONEER
aluminum supply company

5251 West Imperial Highway
Los Angeles 45, California

TWX:INGL 7639 — ORegon B-74821
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Pleasure Flyers Lead
In 1954 Accidents

Pleasure flying accounted for the
greatest number of non-carrier small-
plane accidents in 1954 according to a
detailed Civil Aeronautics Administra-
tion survey.

Of the 3,010 accidents in this cate-
gory, pleasure flvers accounted for 1.-
674—199 of which were fatal and pro-
duced a death toll of 364. The analvsis
does not include agricultural flying ac-
cidents which will be dealt with in a
later study,

Collisions, mostly on the ground,
spins or stalls and ground loops “ranked
as the top three causes of lightplane
accidents last year, according to the
CAA. Thev accounted for 658, 561 and
409 accidents respectively. Spins and
stalls ranked highest as the cause of fa-
talities with 191 deaths or 56.1% of
the total.

Most common cause factor resulting
in accidents and fatalities proved to be
the weather, which took the blame for
897 incidents. According to phase of
operation, accidents during landing to
taled 1.181; in-flight 793; takeoff 666,

and taxiing 197,

Flight Safety Group
To Aid Business Flyers

The Fhight Safetv Foundation is re-
ceiving strong backing from corporate
aircraft users for its new program of pro-
viding techmical guidance and liaison
for business Fern on important opera-
tiomal and safety problems.

Some three dozen corporations al-
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THE BI1-502 f[our seater, above, will become
Germany's first postwar production aircraft,
Tests begin early next year.
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ready have made financial contributions
to help I'SF cxpand its new services,
an  FSF  spokesman told Aviariox
Weexk., The Poundation tentatively
plans to hold its first forum for business
pilots and operators sometime next
month. The meeting place has not vet
been determined but the lcading con-
tenders at present are New York and
Cleveland.

The new department collects infor-
mation from corporations on operat-
ing procedures, maintenance problems,
mechanical troubles and their remedies.
The material 15 correlated and circu-
lated among business flyers for their
euidance. Also FSF, with its numerous

contacts with airlines, industry and
sovernment agencies, can keep mem-
bers posted on “dev clopments relating to
their operations, using material col-
lected as a result of its overall advisory
functions.

A corporation pilot told Aviatiox
Week that there has long been a necd
for such a “clearing house” that would
guide business p]mt users, particularly
in maintenance, safety and operating
procedures. “We used to get a lot of
help from our friends in I:hE airhines,”
he 5111:] ‘but now they are flving newer
and faster equipment and they don't
have the same problems anymore,” He
noted that corporation flvers had tried

Candy Barr is firing a
two-gun salute for a
double-barreled reason:

(1) SAC bear its 150-
day deadline with
USAF jet engine
overhauls and now
is moving ahead
with third-month
production, and

(2) The shop, as usual,
also 1s doing a
great job for piston
engine owners and
Sept. 21 will join
Prate & Whitney
Aircraft in a gala
Engine Forum
at Dallas.

P.5.: Candy will be at the
Forum party — all
green-eyed, blond-haired,
§' 314", 122 lbs, of her!

J==1
Southwest Airmotive

COMPANY

LOVE FIELD o DALLASZS
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SPECIFY SPERRY

Integrated Instrument System

New system provides simpler,
more pictorial cockpit information

MORE FLIGHT DATA, in clearer visual form,
in less space . . . this 1s a modern cockpit
need now answered by Sperry instrument
specialists. With the Sperry Integrated
Instrument System, three new instruments
are incorporated into the basic six now in
common use, giving the pilot more of the
data he needs—simply, conventionally, pic-
torially—without increasing the number of
instruments on his panel.

The Sperry Integrated Instrument System
consists of a more accurate and reliable
primary direction instrument, a combined
flight director and gyro-horizon, and a pic-
torial deviation indicator. Manual control
of higher performance aircraft—through all
phases of vFR and IFR flight plans—can be
an orderly, efficient procedure with these
panel aids.

NEW THREE IN BASIC SIX

Model C-6 Gyrosyn* Compass uses a mas-
ter indicator with rRm1 (Radio Magnetic
Indicator) presentation and data transmitters
for providing accurate heading information
to other equipment. A settable course marker
also serves as the heading selector for the
flight director. Model C-6A Gyrosyn Com-
pass is also available with integral switch for
selecting input to radio pointers.

Model HZ-1 Horizon Flight Director 15 a
pictorial horizon with conventional sensing,
effectively combined with the well - known
Sperry Zero Reader* Flight Director. The
non-tumbling horizon is graduated to ==90° in
pitch from level flight and provides pitch and
roll attitude information at all times while

CLEVELAND + NEW ORLEANS + BROOKLYN

flying “zero” on the Flight Director. When
not in use the Flight Director pointers can be
retracted from view.

Model R-1 Pictorial Deviation Indicator
displays aircraft position with respect to
ground radio facilities, It includes a new pic-
torial presentation of the To and FROM zones
of vor, and an omni-bearing selector. On
ILs it provides both glide path and localizer
deviation.

The System also includes a new lightweight,
transistorized computer for more stable cou-
pling to 1LS during manual approaches. This
Model Z-4 Flight Director Computer is com-
pletely free from the effects of cross-winds
and varying pitch attitude resulting from
changes in speed and loading.

The Integrated Instrument System is flex-
ibly adaptable to all types of installations for
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S.A.E. Aeronautical =tandard No. AS278H

present and future aircraft. The Sperry Model
A-12-1 Gyropilot* includes these new panel
instruments and i1s operated from the same
remotely mounted, non-tumbling gyros.

For complete information write our Aero-
nautical Equipment Division.
*T.M. Reg. U. 5. Pat. Of,

GYROSCOPE COMPANY

Great Neck, New York

5 P [H H DIVISION OF SPERRY RAND CORFPORATION

LOS ANGELES = S5AN FRANCISCO « SEATTLE

IN CANADA: SPERRY GYROSCOPE COMPANY OF CAMNMADA. LIMITED, MONTREAL, QUEBEC
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BARBER Aircraﬁ
il Controle

e o » chosen for new
Learstar executive transport

temperature control system

BARBER-COLMAMN HEATER CYCLING
CONTROL SYSTEM COMPOMNENTS

TEMPERATURE
SELECTOR

CONTROL BOX

TEMPERATURE SEMSING ELEMENTS

AERO COMMAMDER CONTROL PAMNEL
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Built entirely to airline standards, the new twin-engine Learstas
offers business firms an executive aircraft with outstanding
speed, range, safety, and comfort fearures. And, as on all lead-
ing commercial airliners and the majority of multi-engine
business aircrafr, an automatic Barber-Colman cabin temper-
ature control system has been selected as standard equipment
for the Learstar. This system automatically cycles the combus-
tion heater to maintain selected cabin temperature within
plus or minus 2% F. Thus, Learstar passengers are assured
comfort aloft . . . just as are the many others who travel via
the hundreds of Barber-Colman equipped multi-engine busi-
ness aircraft operated by some 225 individual firms
throughout the world today.

— ~
=yl -

The complete line of Barber-Colman aircraft controls includes:
Temperature Controls; Actuators, Positioning Controls; Elec-
tric and Pneumatic Air Valves; Thermo-Sensitive Elements;
Sub-fractional hp Motors; Ultra-Sensitive Polarized Relays.
Complete catalog available . . . send for yours. When you
have need for highly dependable controls, specifically designed
for your application, consulc Barber-Colman Company. Engi-
neering sales offices in Los Angeles, Seattle, Baltimore, New
York, Monrreal,

Barber-Colman Company

DEPT. U, 1422 ROCK STREET, ROCKFORD, ILLINOIS

Aircraft Contrals « Automatic Contrals « Industrial Instruments « Small
Motars « Air Distribution Products « Overdoors and Qperators « Molded
Products « Metal Cutting Tools « Maochine Tools « Textile Machinery

unsuccesstully to enlist the aid of sev-

eral organizations in the problem.

When the aviabon manager of a
lige corporation submitted the pro-
posal to the Flight Safety Foundation,
it received immediate and enthusiastic
response from managing director Jerome
Lederer who had been thinking along
the same lines for some time. The job it-
self has been assigned to Randall H.
Carpenter, manager of I'SI”'s Air T'rans-
port Division and on leave of absence
as an American Airhnes captain. The
activity 1s based at the IFoundation’s
headquarters, 471 Park Ave., New York
City.

Carpenter said the activity wall main-
tain a neutral stand on inquirics about
new equipment. It will, however, check
the requirements for such equipment
and pass them along to the potential

user for use n cvaluating available types.

The foundation also can establish
contact with manufacturers for businegss
plane users on special problems, Car-
penter mentioned one case where a
corporation wanted to replace fire de-
tection gear it was using with something
more modermn. However, the tvpe it
wanted was not vet commercially avail-
able.

Through I'SIY, the comporation ob-
tammed the necessary drawings and speci-
fications and had the Ln:[unpunr:ul made
by another firm.

Flight Safety Bulletins

Air safetv bulletins imdex for 1954,
mcluding business pilots notes, is being

issucd by Flight Safetv Foundation
Inc., 471 Park Ave., New York 22 N. Y.

C-123 Begins Suitability Tests

Fairchild C-125 assault h-mﬂpnrt on down-wind landing shaves a 50-ft. barrier marker as
operational suitability tests are begun at Air Force Proving Ground Command, Fglin Air
Force Base, Fla. The C-123 is designed to land and take off in front-line areas on short.
unimproved runways, bringing in supplies and evacnating the wounded.
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rugged,
lightweight,

miniglure

COAXIAL"

mechanism _ ! | MEP-2

An enturely new approach
to the mechanical design
of moving coil mechanisms,
resulting in performance and
durability exceeding that of larger,
heavier mechanisms. Particularly

| guited to aircraft applications, as

| the basic mechanism in indicating
instruments or a companent of
equipment utilizing the moving cail
prmr_qplu Coaxial assembly provides

| | self-shielded, uniform and stable magnetic
field of great strength. Only two fasteners

are used in the tlmrh rigid, interlocked i

assembly. Technical data lor your

applicatien on request. e
*Prademark for o basie Marlon moving

enll meehanbim. Patents pending.
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Speco’s creative engineers have opened
new horizons in precision !

If vou recall the Stoddard-Dayton, then
surely you remember the Jenny — the
sweetheart of World War 1. They were a
couple of kids who “grew up together”
. . . the ear and the airplane. And today
their grandchildren are the mainstays of
our national economy.

We like to feel that our leadership in
precision on a mass production basis has
played a big role in this growth, Our
work in all industries—automotive, avia-
tion, industrial . . . in fact, in all felds of

THE STEEL PRODUCTS
ENGINEERING COMPANY

mechanics and hvdraulics — has made
great contributions. Our team of pre-
cision engineers, toolmakers and machin-
ists makes certain that If We Ship It . ..
It's Right! If you have a job with which
you feel we might help, a short letter or
a telephone call will bring prompt, sound
guidance. Or if you'd like the whole
speco story—from plant to people to
products, send for our new Plant Bro-
chure. The Steel Products Engineering
Company, Springfield, Ohio.

BEAUTIFUL 'I"IiII x H* REFRODUCTIONS OF THIS PICTURE SUITABLE FOR FRAMING WILL BE S8ENT ON AEQUEST—FREE.
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One of our early contributions
fo aviation—this two cylinder,
Opposed Piston Blower Engine
produced by Speco in 1924.

Today we're building precision
mounts for nearly every major
manufacturer of radar equip-
ment—and many other com-
ponent parts.

PRIVATE LINES

Riley '55 twin-engine Navion recently
was ferned across the North Atlantic
by Fleetway Ferrving Service with a
normal fuel load. Only change was the
addition of some low-frequency  trans-
mitting and receiving equipment. The
twin-Navion was purchased by the Oer-
likon Tool & Arms Corp. of America
for a subsidiarv—the Contraves Co., of
Lurich, Switzerland.

Bladder fuel cells in center section
and outer wings and a capacitance-tvpe
gaging svstem are features of a Firestone
Tire & Rubber Co. Lockhecd Lodestar
which was converted by Temco-Green-
ville, Tex. This is the frst of several
Firestone Lockheeds to get the new
features,

Scintillation Counter SCIS88DA for
airborne use i locating uranium fea-
tures dual level discrimination against
high and low energy radiation for lim-
ited spectral selection and svnchronous
logging of absolute altitude and count-
g rate with dual recorder. Rates of
200 counts/sec. per microroentgen /hr.
and higher are stated to be available.

Mt. Sopris Instrument Corp., 1320
Pearl 5t., Boulder, Colo.

North American Van Lines, Inc., Ft.
Wayne, Ind., has purchased a Beech
Super 18 to replace an ecarlier Twin
Beech. Companv President James D.
Edgett savs he flies approximately 3.-
000 mi. a month in the firm's plane
... Harold 5. Vanderbilt has purchased

a 12-place Learstar equipped for trans-
ocean flights.

Radar installation developed for Lear-
star 1s expected to improve the business
plane’s acrodynamic characteristics and
increase cruise speed by several miles
per hour, Lear Aircraft Engincering
Division, Santa Monica, Calif., :r-r.'|1n::-rh;.
Transmitter-receiver is mstalled in ap-
proximate center of radio rack im-
mediatelv aft of the scanner to hold
length of wave-gnide to a few inches
for mintimum signal loss. Lear has two
Learstars in the shops getting the in-
stallation using Bendix RDR-1B X-
Band with Racon Station plotting. In-
stallation is also applicable to Lodestars,
Venturas and Hudsons, Lear notes, and
it expects to make a field kit available
500M.

Airport development plan for Den-
ver's Stapleton Airfield is being studied
by city officials. The proposal asks an
expenditure of 54.5 million by 1960-
$3 million for runwav extensions and
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RATE
GYRO

REGIOMNAL SALES OFFICES:

HEw Model 36128 Rate Gyro is a rugged,

medium size, oil damped unit, designed for air-
craft and missile control or telemetering. This
high accuracy instrument is enclosed in a her-
metically sealed case and is optionally available
with an internal thermostatically controlled heat-
ing element for constant damping over a wide
range of environmental temperatures. The Gyro
operates from a 3 phase 400 cycle power source
(26V. 115V, 200V ), and is available with either
a noble metal precision potentiometer or synchro
pickoff. High level electrical outputs propor-
tional to angular velocity are available from
either pickoff and can be used direetly for record-
ing, control, or indicating purposes, with little
or no amplification. @ This instrument is avail-
able in a wide variety of operational ranges of
from 15 to 250 degrees per second and with
damping ratios between 0.5 and 0.6 of critical.
Built-in mechanical stops prevent excessive gim-
bal over-travel and prevent damage due to velo-
cities bevond rated range. Terminals or plug can
he furnished at either end. Because the inner
mechanism is floated in oil, this Gyro is capable
of operating under extreme conditions of vibra-
tion and shock, Size: 2 in. dia. x 2.5 in. long.

Giannini also manufactures free, directional
and vertical gyros. Write for literature.

DIRECTIONAL GYRO
MODEL 3211

FREE GYRO SET
MODEL 1118

- ® b
'..__.___Glﬂl'll'lll'll AIRBORNE INSTRUMENT DIVISION

EMPIRE STATE BLDG., NEw York 1, N.Y. » CHickering 4-4700

8 S0, MICHIGAN AVE., CHicaco, [LL, * ANpoves 3-5272

918 E. GREEN ST., Pasapena, Cactr, « RYan 1-T152

G.M.GIANNINI & CO.,INC.» PASADENA 1, CALIFORNIA
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|n|.1:|m'l,umuh the remainder for ter-

minal and hangar development. ® SEPARATE COMPONENTS

Simmonds Fuel Gage Systems

New takeoff fces for aircratt not
based at Westchester County Airport

have | fected: 2,500 Ib., S1: 7,500 |
MeaSure a'nd Mana’ge F uez on II:.HH]IL.E’"'LILEL,ELII;D b, $2.50: 20,000
Ib., $3.50: 30,000 Tb., $5; 50,000 Ib.,

£7.50; 75,000 Ib., 510; 100,000 1b., $15;
125,000 1b., $20; over 125,000 1b., $25.

Piper employes returned to work at
Lock Haven, Pa., Aug. 22 following
strike which began Aug. 1. 'uummL
wage increase including emplove bene-

fits amounts to 15 cents/hour. Some m&wwwﬂﬂl“ﬁwm.ﬁ.

1,400 emploves were idled dunng SA“BORH NHM&EWﬂW ﬁmﬂﬂhﬁ? d;ﬁnin
ac « AR aacil i F‘ﬂﬂ_ -

FIP"-.T"I ﬁ[’ﬂ Pﬂﬁ.tiﬁ. ar W alkout L"'Llff_t]t for ﬂE‘EILLﬂGHAPHiE kb, Lo E‘rﬂﬂﬂl!ﬂ_ sly. El s

a one-day stoppage in 1946. At time _w"“m hﬁmﬂﬁ. b

strike started Piper was producing eight RECORDING | uduﬂud: ﬁﬂm:ﬂﬂmﬂﬂh upling

single-engine planes daily and approxi-
mately 35 Apaches monthly,

EQUIPMENT Frequency Deviation, Stab

answers a ﬂthﬂiﬂtﬂnhlﬁm&m_p&mhhdﬂi:m&ﬂ

Lockheed Lodestar conversion by Assemnblies from 1- to ﬂ-:hmmﬂt. with chart speeds from

Wiplinger Aircraft, Fleming Field, S. broad range 0.25 to 100 mm/sec.
St. Paul, Minn., has a true airspeed :
i . of 258 mph. at 700 hp. at 10,000 ft. of recording
Now making headlines are two of I"'uel consumption at this performance roblems
the world’s newest and finest transport s stated to be 105 gph. Planes feature P
aircraft — the VISCOUNTS retractable tail wheels, picture windows

flying for Trans-Canada Air Lines and and pressure-sensitive tape soundproof-

. iy TWA® ing throughout the fuselage. Wiplinger
Capital Airlines, and A's has five Lodestar conversions i its

SUPER-G C{)HETELL&TIDHS.EIMIInfl'.hEHE shops, with one each slated for San.
aircraft are equipped with Simmonds camo Electric Co., Springheld, T11., and
Pacitron Fuel Gage Systems. S. J. Groves & Sons, Minn., the second

for each frm.

flying on more than 90 types of i Centrl Aroraft Sungly Coto, Dé
commercial and military aircraft and on troit City Airport, Mich.

40 domestic and foreign flag airlines; | |
only Simmonds can make this claim to -

2 . . i New Rumanian Routes
being “first in electronic fuel gaging. |
Vienna—=The Rumanian government |

Simmonds Fuel Gage Systems are today
ER 4 New Continental engine distributor
A "component" application

FUUE Model 67-300 DC Amplifiers and o Model 154-100
four-channel Recorder Assembly are integrated with other

equipment aboard @& "“flying geophysical laboratory™ by
FSC Applied Research, Ltd. of Toronto to record data from

dual frequency detector magnetic survey equipment and a

Fﬂ!
Aoy

In addition to dependable fuel has maugurated a number of domestic I N 'Tﬂa:ﬁ'mmw* DI thﬂ;“:“?;;:&:::“fm ul;l.::::
measurement, the Simmonds Pacitron Fuel air routes and reactivated another during e, A N e e s U S e
Gag-': S}’SIEI’H makes pﬂSSib]E the addition H.H: summer months in an Hl]p;:lr::l].l iﬂ" L) Y 2.CHANNEL ‘
of important functions of fuel manage- temnpt to follow the load ‘of the Sovict A

| b ks il tic load Union which recently placed increased
ment and contro , SUCH a5. au 'I:-]]Tlﬂ IC 10a El]l":h;]ﬁi!.‘ on asirline ;_':l.;]];:msinn within its . ca MFLETE SY STEHS A Sanborn “13507 system starts with a choice of an 8.,
limit control, center of gravity control, own borders. &-, d-, 2- or 1-<hannel bosic amembly, to which the

and low level switching. For a record Rumanian routes known to have been :mudd:“ mmhi“ﬁﬂ:::w_inH“:'“mplmm
- I i . O eel | AUmenous Qn ARG retSraing reguiras

of dependable performance that matches ““_“'i'-"rf"'_"lt“iﬁ'““'“gﬂ' ol i ments. Special 8-, 6-, 4+, and 2-channel systems ore
the new high performance aircraft T R T available for recording the output of analog camputess,
. 3 stanza, the major Rumanian port, by the 8- CHANNEL or cthar opplications involving 1 voll/cm sensitivity.

look to Slmmﬂﬂdﬁ-- Rumanian Air ‘['r.,'-.mﬁ.Imrl'_ {:{}[I]l}lﬂﬁnﬂ Added to this application wenatility and cperoting

with dailv runs over the 55%-minute route,

Airlines The new flights are scheduled for the

late afternoon.

® A line between Bucharest and Bra-
sov, now known as Stalin, has been re-
activated. The route was closed last
vear when the joint Soviet-Rumanian
“TARS” airline was dissolved by the two | . ;
countries - | B-CHANNEL

oA nf-.l. connection between Buch- E;:;ﬂfm s A " B o n “
arest, Sibin and Stalin City. | S c o H p A N Y

® A line between Bucharest, Sibin and
Dieva, |

fexibility of Sanborn systems are other adwvantages,
such os inkless recording in frue rectangular coardinates
« » « rgh torgue (200000 dyne em) golvonomeler ., ..
hme and code marking . . . numerous chart speeds.

Lot Sanbern engineers help you selve your record-
ing prablems. Write for complete specificalions
ond performance dofo on any Sanborn component
or system.

Simmonds Acrocessories, Inc.

General Offices: Tarrytown, N. Y. * Bronch Offices: Detroit, Mich. * Dayton, Ohie * Dallos, Texas * Wichita, Kans. * Glendale, Cal. * Sealile, Warh,
Sale Canadion Licensee: Simmonds Aerocesseries of Conada Limited = Monireol

INDUSTRIAL DIVISION

CAMEBRIDGE 39 MASSACHUSETTS
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FROM ““PILOT STAGE"

ENGINEERING ®

Here's how Atlas helps vou develop new
assemblies and components for radar and
sonar systems, computers, and other elec-
tro mechanical devices.

You bring vour designs to us. Atlas
experienced production and methods en-
gineers layout the job using new cost-
cutting methods, improved processing
techniques. Atlas toolmakers build dies
and fixtures to implement these plans.
Atlas skilled mechanics and assemblers
produce prototypes to your exact speci-

" Foort ﬂw Boaid.. « « Lo TProdlecctiorr Leree”

PRODUCTION

OF ELECTRO-MECHANICAL ASSEMBLIES ...

TO PRODUCTION EFFICIENCY

fications. Atlas metallurgical and elec-
tronic technicians test vour product. Your
next step 18 when vour plant or Atlas
takes over for volume production.

Atlas furnishes the practical engineering
step between i1dea and production line.
We've been "precision-eering’”’ on a con-
tract basis for many years. May we work
with you? Write for booklet “Precision-
eering Electro Mechanical Equipment.™
ATLAS Precision Products Co., Phila. 24,
Pa. (Division of Prudential Industries).

@ ASSEMBLY

Congestion at the Gas Station

F9F-8 Navy jet fighters “line up” behind A
Diego, completes its qualification flights in air-to-air refueling.

“Savage” tanker over Pacihe as Squadron 121 based at the Miramar Naval Air Station, San
In qualifying all its pilots in the art of the manenver, the squadron suftered

only one setback. A pilot was refueling his FOF-8 when the hose snapped at a point between the jet and tanker. With 40-ft of hose in

tow, the officer managed a successful landing.

CAA Plans to Give Air Industry
Greater Say in Safety Regulations

Washington—The Civil Aeronautics
Admimistration plans to place additional
responsibility on the aircraft industry
for compliance with safety standards
and regulations and reduce its own
activities in this feld,

The CAA says there is no question
but that some safety promotion and
regulation achivibies can be eliminated,
delegated or transterred to industry with.
out adversely affecting the present high
level of safety.

The future role of CAA is presently
depicted as that of counscling and ad-
vising the industry in good operating
and safety practices while excrcising
only a surveillance svstem of compli
ance by industry.

The CAA proposals to delegate certain
functions in the aviation safety held
to responsible scgments of industry
s now being circulated to industry
groups and trade associations. Industny
representatives have been  asked  to
meet with CAA offhcials for imformal
discussions prior to the submission of
formal comments. This course of action
wias sugeested since the proposed pro-
gram 15 only a basis for discussions with
mdustry,

The program is presented in the
form of a committce report by the

AVIATION WEEK. September 12, 1955

Office of Awiation Safety on “Industry
Safety  Responsibilities.,” This com-
mittee was appointed by Al S. Koch,
Aviation Safety Director, to develop

proposals to Impli:'ll':ult the l’rutdulh
budget message m which the President
said:

“With the increasing maturity of
civil aviation, the federal government
soon should be able to reduce substan-
tially its safety promotion and enforce
present high level of safety. T have
requested the early preparation of a
plan, in cooperation with industry, to
achieve this objective.”

The comnuttee consisted of W, H.
Weeks, Chief, Aircraft Engincering, as
chairman; E. B. Franklin, Cluef, Air
Carnier Safety; E. W. Hudlow, Chief,
General Safety, and Dr. W, R. Stovall,
Chief, Medical Division. A final report
was completed by the Weeks Commit-
tee on June 1% but was held up as
“admimstratively  restricted”  for  two
and a halt months.

The report 1s broken down into four
parts covering activities in each of the
four divisions comprising the Office of
Aviation Safety—Air Carrier, General
Aviation, Engineering and Medical, Tn
cach area, 1t 15 proposed that certain
functions be eliminated, delegated,

transferred or retained by CAA, as the
case may be.

A m.l]nnh of the various changes
would require Civil Aeronautics Hnmd
approval; would necessitate legislation,
while others could be 'rild'ministr'rltix'ul}’
implemented. Recommendations of the
committee are as follows:

Aircraft Engineering

CAA should not continue to make
detailed and routine compliance checks
of aeronautical products. This activity
could be delegated and /for transferred to
an industry which is now largely capable
of making such determinations. Such
action is necessary due to the tre-
mendous growth and increased com-
plexity of the aviation mdustry which
makes a corresponding increase in the
size of CAA in these activibies eco-
nomically impractical.

[t 1s believed that none of the
basic aircraft engincering functions can
be eliminated entirely but that there
15 room for “delegation” rather than
“transferral”  of rupmmh]hh Lead-
ing item of proposed delegation lies in
the area of tvpe turtiﬁ{mnﬂ of new
aircraft.

Here it is proposed that the re-
sponsibility for proving complance
with Civil Air Regulations be delegated
to “manufacturers of proven capabili-
ties.” This would also be true for
engines and propellers.

Other aircraft engineering activities
that it proposes to delegate include:
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® INDUSTRY-DEEP Penetration Through
Aviation Publishing's Largest Circulation

® KEY to the Major Buying Influences in the
Multi-Billion Dollar Aviation Market

November 28, 1955, an all-important, needed publishing
service will be available to the aviation industry . . .
AVIATION WEEK's Annual BUYERS' GUIDE. The
dramatic development of aviation into today's multi-billion
dollar giant—reaching into all phases of manufacturing—
demanding a constant flow of products and materials from
tens of thousands of separate suppliers—has made a com-
prehensive, complete source book of suppliers and manu-
facturers a must for all segments of the Industry.
AVIATION WEEK's BUYERS' GUIDE answers this in-
telligence need with an information service of year-"round
usefulness, placed directly into the hands of some *57,000
key aviation engineers, management men, design and pur-
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chasing personnel—men who make up aviation’s real buy-
ing influences . . . in the industry itself, in the Air Force,
and throughout the Government,

The latest developments in military procurement will be
covered in a special report. Included in the detailed infor-
mation to be presented will be: Air Material Command—
Air Research and Development Command buying prac-
tices, personnel listings—by name, procurement centers, etc.;
All-inclusive listings of manufacturers of aeronautical and
allied products, sectionalized for maximum utility under
six major headings: Aircraft; Airframe and components,
Armament, Fixed Equipment, Landing Gear, Power-
plant. Missiles; Airframe and components, Equipment, in-
cluding ground-handling, Powerplant. Avionics; Commu-
nications systems and eguipment, Radar-fire control
systems and equipment, Instrumentation and controls, Na-
vigation systems and equipment, Components and devices,
Test equipment, Computers and data’ processing equipment
in airborne, ground-based or shipboard applications. Sup-
porting Groups; Data systems, Electrical, Ground equip-

Iu

ment, Hardware, Hydraulics, Instrumentation, Materials—
including fuels, plastics, and chemicals, Tooling. Nuclear
Power Systems; Accessories and components, Design serv-
ices, Reactor fabrication. Airlines and Airports; Scheduled
carriers, Non-scheduled carriers, Cargo carriers, Ground
equipment, Lighting.

Indexing is set up to provide quick, easily referred-to lo-
cators for all products. In addition, advertisements and
product listings will be keyed to each other for ready refer-
ence. AVIATION WEEK's BUYERS' GUIDE also will
carry Trade Name and Distributor listings—making this
publication the most complete single source of buying in-
formation available to the aviation industry today.

Every AVIATION WEEK subscriber will receive the
BUYERS' GUIDE. That’s a market of some *57,000 key
aviation people . . . plus substantial bonus circulation
through the sale of extra copies of the BUYERS' GUIDE
to aviation companies and government agencies (Price for
additional copies is $3.00 each). AVIATION WEEK’s
BUYERS' GUIDE will be read, referred to, and depended

FESRVADL P BAAR El o BN N

upon constantly wherever aviation business is transacted.

Be sure your complete line of products and services is
listed in this basic book of buying information. Special
discounts are offered for multipage and catalog-type ad-
vertisements., Your AVIATION WEEK representative will

gladly help vou plan your advertising to make the most
economical and resultful use of the GUIDE. Call him

today.

* Average net paid circulation, 51,893 (June, 1955 ABC
Statement). Paid circulation of current weekly issues more
than 53,000, Current weekly print order exceeds 57,000.
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Cutler-Hammer

Hermetically

Sealed Relays

Setting new standards

C-H Class B Relay
operates in am-

C-H Class A Relay  oienttempereiures
able with nuuiliur':.r
confacts.

for dependubilify in

operates in om-
bient temperatures
up to 717 C. No
Auxiliary Conlacts.

electrical control

Both Class A and Class B Relays meet the
requirements of "Report of Advisory Staff
for Aircroft Elecirical Systems— April,
1931", Operate at 80,000 feet. Class A
withstands vibrations 10 te 500 eps, 10 g.
Closs B to much higher than 500 cps.
Light weight design. Continvous duty coil,

for aircraft

The new Cutler-Hammer Hermetically Sealed Aircraft
Relays are the culmination of years of intensive
development and research by Cutler-Hammer engineers

in close cooperation with leading aircraft builders. They
meet the present and future need for environment-free devices

for use in higher ambient temperatures with the ability
to better withstand shock and vibration. They offer longer

trouble-free life and contribute directly to increased safety.

Only permanent non-aging materials are used in these
new relays. All metal parts (except those carrying current

or those in the magnetic structure) are stainless steel.
The stainless steel case is covered both outside and inside with
a specially developed blue glass fused thereto at
extremely high temperatures. This glass was developed
to have the same coefficient of expansion as the metal
to which it 1s bonded, is chip-proof under even

rough handling, and has great dielectric strength with
maximum recovery should a flashover oceur, Special
high-strength terminals are used, glass-bonded to case.
Cases are filled with a special inert gas

and are 100% inspection-tested by the mass
spectrometer method for a positive hermetic seal.

These new relays have been standardized to be generally
interchangeable with presently-used unsealed relays.
This Cutler-Hammer line is also being extended
continuously as to types and capacities available.

Be sure you have the latest data and are listed to receive

promptly all new information as it is released.
Write or wire today. CUTLER-HAMMER, Inc.,
1471 St. Paul Avenue, Milwaukee 1, Wisconsin.

1. Low Terminals eut Length and Weight of Lead Wires
—Interchangeoble with Closs 0 Reloys. <« Coil gives
Maoximum Heat Transfer. J Low Center of Gravity.
4. Completely Environmen!-Proof —Mon-Corrosive and
Fungus-Proof. 5. MO, & MN.C. Auxiliory Contacts Avail-
oble, 6. Wide Terminal Spocing. Socket Wrench
Clearance. 7. High Dielectric and Recovery of Glass,
8. Mo, 4 Studs allow Same Lead Wiring as Unsealed
Class O Reloys. 3. Single Pole Reloy Mounting Permits
Easy Replacement of Unsealed Class O Relay with Mew
Design. 10. Operable with Hole in Case. Does Mot
Rely on Artificial Atmosphere,

What you should know
about Cutler-Hammer

Cutler-Hammer has long held the respect of
the aireraft industry because this company
has been part of the aireraft industry for 35
years. It has never been an opportunist
supplier. It has pioneered the designs others
have followed. It has sought to serve, not
merely sell. It has been in the forefront of
all cooperative activity in standardization
and long-range planning. It has supplied
complete lines of equipment, not merely the
1tems of widest use and most profitable man-
ufacture. Today, as for the decades past,
Cutler-Hammerengineersareworkingclosely
with the aircraft industry’s leaders. . . think-
ing ahead, planning, designing and building
for the future. Here is the record:

1920 Cutler-Hammer designed and manu-

factured the first line of switches ever created
specifically for use in aircraft.

1938 Cutler-Hammer designed and manu-

factured the first d-c power relay ever created
specifically for use in aircraft.

1943 Cutler-Hammer designed and manu-
factured the first a-c power relay ever created
specifically for use in aircraft.

1949 Cutler-Hammer started development

of the first environment-free power relays
for use in aircraft.

1953 Cutler-Hammer submitted samples
and certified test reports on the first hermet-
ically sealed power relay to WADC and
Bu. Aer. Cutler-Hammer configuration
adopted as industry standard by ASG.

'HL_

CUTLER-HAMMER

= AlRCRAET CONTROL =
e

¢ Production certification
e Certification of forcign aircraft,
® Approval of design changes.

Those activities that might be trans-
ferred embrace the development of
international airworthiness standards;
aircraft operators and manufacturers re-
porting service difhiculties on a manda-
torv  basis; manufacturers  furnishing
specifications with each aircraft which
would relieve CAA of issuing aircraft
specifications, and for ghders, not used
for hire, development of, and com-
pliance with, standards would be han-
dled by an industry association.

In those safetv arcas, which are the
basic rtesponsibility of industrv, the
role of the air carrier safetv division
should be limited to the surveillance
and evaluation necessary to insure thal
management and personnel are doing
their jobs. Thus, two air carrier safetv
functions could be climinated: (1) in-
spections for reissuance of airworthiness
certificates; (2) observation of electron-
ics equipment tvpe certification tests.

CAA activitics in this ficld which
would be transferred:

* Determination of adequacy of airports
used by carriers operating under Part
40 or 41 certihicates.

e Special flight anthonzations, such as
ferry permits.

¢ Adequacy of weight and balance pro-
cedures,

It is further proposed to dclegate
the authority for examination of apph-
cants for air carrier airman certificates
and for control tower operator certif-
cates. Also, CAA would delegate re-
sponsibility to air carriers for establish-
ing their own overhaul and mspection
time limitations.

In the ficld of general aviation, CAA
sngeests climinating annual 1nspection
of small mircraft, issuance of waivers
to agricultural and industnal operations
and air shows and discontinnance of
airman identification cards. Because of
genera! aviation's continned expansion
and the diversity of new uses, CAA
imtends to meet the complicated prob-
lem of admmistration through the use
of qualified designees. There should
be less cffort on individual cerbification
actions, CAA does not have the limits
and resources to cope with aviation
on an “individual” basis.

The development of medical stand-
ards is regarded as o CAA responsibility,
However, complance with  medical
standards 15 regarded as the responsi-
bility of the individual. Nonc of CAA’s
medical functions were suggested for
climination at the present time.

Initial industry reaction to the spe-
cific proposals for CAA’s shifting re-
sponsibilities in the field of aviation
safety was mixed. The committee re-
port, although not yet an othcial CAA
proposal, is the definite basis for even-
tual changes.
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LETTERS

Republic Modelers

It was with a great deal of interest that
we read the letters concerning airminded
youth (“Models & the McCoy” July 25,
p. 31; “More on Models,” Aug, 15, p. 113},

While it mav be true that the industry
as a whole does not support the efforts
of airminded youth, Republican Aviation
Corp. is playing an active part in promoting
the building and flying of models as a hobby
for yvoung and old.

The Republic Aviation Madel Society (an
AMA chartered organization) is made up
of Republic emplovees (1007, AMA mem-
bership). The aim as desceribed in the
RAMS constitution is to “create under-
standing, promote interest, mvite compe-
tition and aid in the development of the
hobby,” This is adequately illustrated by
the number of events that the RAMS have
conducted. . . .

Probably the best-known is the Annual
Long Island Industrial Championships. This
contest draws entries from Connecticat,
Pennsylvania, New Jersey and this year we
even had a contestant come up from Flonda.
We are all very happy and proud of the
Class B world speed record which was
established this vear at the LIIC by a young:
ster from Brooklyn, New York,

In addihon to the contests we run, there

(Advertisement)

Aero Supply Mig. Co. Inc. of Corry. Pa.,
announces a series of general enginee:r-
ing data bulleling of @ non-adverlising
nature prepared by Aeroc Supply's Re-
search and Developmen! Cenler recent-
ly established in Cleveland. Ohio. The
bulletins consist mainly of technical
data with charts, graphs and other val-
uable information related to the design
of aircrafl, rocket and missile fuel sys.
lems.

The first four bulleling show wviscosity
ve, temperature dala for approximately
120 different fluids and has been pre-

pared lor availability on or aboul Sep-
tember 6, 1955. Subsequent bulletins

will appear ot approximaiely one
month intervals.

For over 39 years Aero Supply Mig. Co.
Inc. has been a leading designer and
manufacturer of [uel system compon-
enis, cockpit conirols and related ar-
ticles for all flight applications. Quall-
' | fied representalives and engineers are
readily available upon request to offer
assistance on specilic engineering and
application problems.

Address Request to

Aero Supply Mfg. Co. Inc,,

! Research and Development Center,
P. O. Box 402, Corry, Pa.

|
I
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FIRST
MK 4 MOD O

EQUIVALENT

SIZE 1

PRECISION INDUCTION

RESOLVER:

.. P

Available Immediately!

i o T

SIZE 11—Mark 4 Mod 0 Electrical

Equivalent, Winding Compensated

Frame Size: 1.062"
Functional Error less than 0.15%

Perpendicularity: less than =5 minutes

SIZE 15—Mark 4 Mod 0 Equivalent with ac-

curacies and phase shift better than specified!

SIZE 23—Exceptionally high functional
accuracy — better than .05%. Perpendicu-

larity better than =3 minutes.

— s . S Y S CE— — — — — — — E— E—

ALSO AVAILABLE —All American Electronic SIZE
11, 15 and 23 Resolvérs may be oblained with:
HIGH IMPEDANCE NETWORK COMPENSATION,
PARTIAL OR COMPLETE WINDING COMPENSATION,
BROAD BAND, HIGH FREQUENCY RESPONSE.

g s et S i i, S i S e P - -

Complote line of SERVO MOTORS, GEARED SERVO
AIOTORS, MOTON TAGCHOMETERS, BRUSHLESS
INDUCTION POTENTIOMETERS, MINIATURE
sYNCHAONOUS smoTons: low and high temper-
afure models.

American Electronic Mfg., Inc.

INSTRUMENT DIVISION OF

A MERICAN

ELECTRONICS INC.

9503 W. JEFFERSON BLVD., CULVER CITY, CALIF.

tatives in 3l Principal Indusirial Areas
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pre-cise (pre-sis), adj.; exactly or sharply defined or stated,
not vague, minutely exact, reliable, not varying in the slightest
degree from accuracy, standard, etc,

A fitting description of Ideal-Aerosmith test equipment. High
engineering standards and rigid quality cmirm} production
methods assure the reliability and minute exactness required
by the industry today.

IDEAL PRECISION BAROMETER-CONTROLLERS PROVIDE AN
ACCURATE METHOD OF CALIBRATION. Furnishing a range from

0" to 100" Hg, Ideal barometer-controllers can be used for
precision calibration of such equipment as absolute or differ-
ential pressure sensing potentiometers; air data computer
transducers; force balance system components; altitude con-
trollers and switches; altitude transmitters; standard pressure
activated aircraft instruments, such as sensitive alimeters: and
in special applications, sensitive or true airspeed indicators and
transmitters, machmeter indicators, machnumber transmitters.

IDEAL PRECISION TEST CHAMBERS FOR A WIDE RANGE OF
APPLICATIONS. Ideal instrument test chambers are equally
suited for use in the development laboratory, production eali-
bration or final test of the multitude of pressure operated
instrument mechanisms used in the latest aircraft and missile
airframes. It is not unusual to see Ideal instrument test cham-
bers being used in the receiving inspection departments of
electronic system feeder plants to check many pressure
operated potentiometers and related components more rapidly
and dependably than ever before possible,

IDEAL PRECISION RATE-OF-MOTION EQUIPMENT BRINGS A NEW
ACHIEVEMENT IN ACCURACY. In the development and manufac-

ture of rate-of-motion equipment for aireraft and other types of
industry, Ideal takes pride in its unusual facilities which per-
mit the production of an extensive line of equipment from rate
tables to tachometer testers, In addition to production of the
many standard designs, Ideal is also prepared to meet the many
unusual demands for special l'-'_'ll'lE'-{‘.I}-n'ltllifﬂH equipment. Here

again, Ideal equipment assures the utmost in accuracy and
reliability.

Qur new pressure instrument brochure is now
available . . . write or wire for your copy today.

IDEAL-AEROSMITH, INC.

Servo-Valve Unit for
Barometer-Controllar

Barometer-Controller
Model 10-64-30

Micro Reader Unit for
Barometer-Controller

Tast Chamber
tModel 16-13-8

Rall-Pitch-Yaw Table
Model 14-11-31

12903 South Cerise Avenue, Hawthorne, California

@ LETTERS

is also a great demand for the demonstra-
tions we give for the vonth orgamzations
on Long Island, . . . Qur annual audience
has been conservatively estimated at 25,000
children, During the summer months we
average three shows a week. The entire cost
of operation 15 paid for by Republic.

The entire organization of the RAMS
15 made up of modelers like myself, and 1
speak for the entire group when 1 say
that we are prond and happv to work for
a company that does realize its mHuvence
on the vonth of the nation,

[t has been noted that there is a need
for good three-view plans of jet models
which could be of use to the voung modeler.
The RAMS are presently engaged in a
project of preparmg a series of brochures
describing the various Republic aircraft and
featuring a set of drawings for use in build.
g a true scale model. The frst of the
series will be the F-84C and is scheduled
for completion in the spring of next year.

I think we are all agreed that industry
shonld do as much as it possibly can to
foster vouth aviation enthusiasm and, there-
fore, sometimes we are prone to castigate
them for not alwavs giving their all to the
model program. We must remember that
industry contributes to a large number of
different tvpes of programs, most of them
related to fostering aviation enthunsiasm.

. + . Increasingly larger sums are being

spent for scholarships and other educational
aids to schools all over the country in the
L'ngini:c-ringi ficld and in other fields and
many local programs are financed in part
or in whole by the different aircraft com-
panies.

[ am certamly not trving to alibi for these
companies, mcluding Republic, but T wanted
to make the point that our model programs,
a5 vital as thev are to the promotion of
aviation, are not the onlv wavs of advancing
the “cause.”

Art Warnerr, President
Republic Aviation Model Society
Farmingdale, L, 1., N. Y.

Poor Airline Service

I would appreciate yvour printing this
letter, even though it has no direct bearing
on any specific recent article, |

[t has been the experience of the writer
that the service being furmished by the air-
lines on runs east of Chicago has deterio-
rated considerably. Whether this is due to
the cmphasis being put on the so-called
“"Champagne”™ fights, or to the increased
load on most airlines, thus necessitating
putting mexpenenced personnel in customer
service locations, 15 not known.

However, the fact remains that on sev-
eral leading airhnes the service is getting
very poor and the customer service agents
are becoming less polite and more inexperi-
enced all of the time.

A recent expenience with a leading airline
in the New York area on a hot night
with the temperatures around 90 degrees:
S0 people were on a Super Cnn::h:-'r%:lti:m
with a ﬁil'f-]mur delay while the airline was
loading haggage. An inguiry by a voung
man whose wife was not feeling well as to
why the air conditioning service was not
attached to this aircraft led to the reply by
the flight attendant that it was “just too
much trouble.”

AVIATION WEEK, September 12, 1955

[ am sure that, if the flight had not been
ready for immediate departure upon  thas
inquiry and if the agent hadn’t closed the
cabin deor in the individual’s face at the
top of the ramp, there would have been
further repercussions from the other pas
sengers in the plane, inasmuch as the agent's
remark could be heard the full length of
the cabin,

This 15 just one of many typical examples
of poor service by the airlines in their ever-
increasing effort to not And competition,
It would seem to me, as an mdividual with a
considerable amount of Hight experience
duling the ?'{.'n-].', civilian Hight and AT Y
thousands of hours of commercial fight,
that it 15 time for the CAB to remove re-
strictions on airlines’ routes. thuos enabling
the airlines to ]:ri{"k their own rouates and

service these routes against whatever com-
petition prevails.

There are many routes where more than
one airline could serve, with added con-
ventence to the costomer and, at the same
time, not be overloading the routes with
aircraft.

It is time the Ciil Aeronautics Board
pulled their heads out of the sand and
evaluated the . . . flight traffic situation and
permitted more carriers to  service more
routes, thus offering necessary competition,

There are too many monopolies on Hight
service between terminal points for the best
imterest of the customers whom the CAB is
set up to represent. | . .

Bannox H. Cresoxs
Sparton Radio-Television
Jackson, Mich.

Sy A GIVE

RIGHT CIRCLES

Boots engineers moved
their thinking well ghead of
the field in producing the new
Boots lock nut gang channel. Air-
craft designs demanded that these sec-

:. tions provide ulmost rigidity for full length,
ted straight application, Furthermore, the same
design must follow sharp contours.

Boots provided more rigidity than ever
s before by incorporating a simple nar-
L row | ; section, providing ample bucking
- bar room and o full 1/32" float of the
b nut in all directions within the channel.
However, there was a question whether
such a design would bend uniformly or
meet minimum radius patterns.

| The new Boots gang channel, "theoretic-
¥ ally™ too rigid to bend, not enly bends
L uniformly and easily, but makes a five
» and one quarter inch radius circle...
1 the smallest that any aircralt specifica-
tions have demanded. It is manulac-
tured in steel, stainless steel and
aluminum,

Many thousands of Bools gang chon-
nels are used in aircraft teday. If
vour requiremenis demand such per-
formance, specily Bools-—and struc-
turally you'll be in the right circles.

PATENTED. PATENTS PENDING.

BOOTS

AIRCRAFT NUT CORPORATION

529 NEWTOWN TURMPIKE + NORWALE, COMMECTICUT

ACTUAL
SIZE




‘Aircraft engine and frame manufacturers
- Up production with . . .

\ multiple diameter tools

FOR MODERN MILLING

Over 50 percent of O K tool business that comes
from the aircraft industry, is for COMBINATION
CUTTERS, tools that execute two, three and four
operations with ONE PASS OF THE TOOL. Work-
pieces vary from stainless steel jet-engine parts to
heat-treated aluminum cylinder heads or chuck
jaws with triple steps, made of high carbon steel.
Carbide, cobalt or high speed steel blades may
be used. Vast strides in production have been
achieved with these modern milling cutters
mounted on modern milling machines, Where
yesterday, five pieces on the floor was considered
a good day's work; today, you count 30 pieces,
inspected and passed.

TYPICAL MULTI-PURPOSE TOOLS

Designed from your blueprints or sample and specifications
COMBINATION BORING, REAMING AND CHAMFERING HEADS
BORING AMD FACIMG MILLS FOR RADIAL DRILLING
PILOTED TREPANNMNING AMD REAMING TOOLS FOR DEEP HOLE WORK
GANG “CUTTERS. FOR SLAB-MILLING
CHROME-MOLY PLATES FOR PROP BLADES

FREE CATALOGS

“iModern Milling Cutters for Modern Milling Machinas®
“America’s First System of Insert Single Point Tools™

THE O K TOOL COMPANY INC.
Milford, New Hampshire
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Il' Multiple tool holder for planning nhimrm--
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WHO'S WHERE

(Continued from page 9)

Dr. Louwis G. Dunn, director of the
Guided Massile Research Division, Ramo-
Waoldridge Corp., Los Angeles, Dr. Milton
U. Clauser, director, Aeronantics Rescarch
Laboratory.

Anthony L. Franzolino, training director
for Times Aircraft Corp., appointed vice
president Region 3 of the American Society
of Training Directors.

Jack K. Switzer, sales director, Allegheny

Airlines. Also promoted: Capt. Harvey M.
Thompson, director of operations; Luke Hil-
liurd, director of mamntenance, engineering
and communications; Elbert Cheyno, special
detail and assistant to president.

John E. Murphy, Gander district opera-
tions manager, Trans World Airlines; Gerald
Wakeham, assistant district operations man-
ager.

gI'er::'.'l: Port, project engineer, reinforced
plastics division, Brunswick-Balke-Collender
Co.. Manon, Va.

Roy J. Herter, Detroit district manager,
Cook Electric Co.

Donald ‘Tuomi, research engineer, Edison
Research Laboratory of Thomas A. Edison
Inc., West Orange, N. |.

Peter Macdonald, manager of Goodvear
Aircraft Corp.’s new Washington office,

Charles D). Greentree, manager-auxiliary
operations, special defense projects depart-
ments General Electric Co., Russell W.
McFall, manager-design engineering.

Carl Holst, operations manager of Lacsa
Airlines,

Charles E. Reddoch, West Coast director
of engineering and research for Umivox Carp.

H. H. Georgens, manager-sales adminis-
tration, Avien, Inc.; John Milbouer, man.
ager-field sales and service.

Joseph Holland, sales manager of military
products, AC Spark Plug Division of Gen-
cral Motors. Other changes: Milton E.
Stratton, chicf inspector; Harry Lisiak, super-
mtendent of inspection.

Donald Herron, Cleveland district sales
manager for Northwest Orient Airlines.

J. M, Dutton, aircraft application engi-
neer, Vickers Ine,

C. 5. Wiedman, manager of carbide
products development engineering, Carbo-
lov Department of General Electric Co.

Francis H. Barmard, controller for Nor-
lhn:rp Aircraft, Inc.

L. L. Jones, assistant to the general man-
ager of the aircraft products division, Ben.
dix-Fclipse of Canada, Ltd,

John P. Fitzsimmons, facilities admin-
istrator of aircraft division, Eaton Manu-
facturing Co.,

J. A. Cairns, sales manager, Allied Re.
scarch Sales Corp.

Richard Franks, manager of the Woest
Coast engimeering field office, Potter Aero-
nautical Co,

Walter D. Sellers, assistant sales man-
ager, Leach Relay Division of Leach Corp.

Russell D. O'Neal, director of weapons
systems planning, Bendix Awviation Corp.

A. E. Ellison, chief designer for develop-
ment of P 1 interceptor fighter, English
Electric Co. Ltd., Warton, Lancashire, Eng-
land; F. D. Crowe, chief designer for the
Canberra,
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Saving
Ideas...

15,000 different types and sizes of LINE SUPPORT CLIPS, LINE SUPPORT
BLOCKS and HARMNESS STRAPS for positive, vibration-free support in aircraft, marine
and industrial installations.

Consider the advantages of standardization — completeness of line — a smaller and
more flexible inventory — quick and easy fraining of personnel — safefy —
durability — inferchangeability — ECONOMY

. « « Specify ADEL

Complete Catalog available upon request

Direct inquiries to Huntington Division
1444 Washington Avenue
Huntington 4, West Virginia

Burbank, California

Canada: Railway & Power
Engineering Corperation, Limited

Have you heard
‘about Permadizing?*

#Stillman’s exclusive Permadizing Process
for rubber-to-metal bonding allows
designers to specify steel-smooth
rubber-to-metal bonded parts under a wider
range of temperature and pressure than
ever before, It's a high-production
process, too, giving consistent, variation-
free results even over the longest runs.

Send for illustrated catalog 5R-2

Stillman Rubber Co.

23525 Lorain Rd., Cleveland 26, Ohio - 5811 Marilyn Ave., Culver City, Calif.
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BENDIX-PACIFIC

HYDRAU

GREATER NULL SHIFT STABIL

Write us regarding

your Servo

LIC SERVO VALVES

ITY AT WIDER TEMPERATURE RANGES WITH EXCEPTIONAL RELIABILITY

PACIFIC DIVISION

“Bendix’ Aviation Corporafion
NORTH HOLLYWOOD, CALIF.

Valve problems.

EAST COAST OFFICE: 475 5th AVE., N.Y. 17 * DAYTON, OHIO-1207 AMERICAM BLDG., DAYTON 2, OHIO * WASHINGTON, D.C.-SUITE 803, 1701 V'K ST,, N.W.

CANADIAN DISTRIBUTORS: AVIATIOM ELE

CTRIC, LTD., MOMTREAL 9*EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd 5T., NEW YORK 17

WHAT'S NEW

Telling the Market

General purpose d.c. power supplies
are described m Bulletin 178, Opad
Ilectric Co., 69 Murray St., New York
7, N. Y. ... "Mallory 1000 Technical
Information Bulletin,” data on high
density metals, P. R. Mallory & Co,,
3029 E. Washington St., Indianapohs
6, Ind. . . . Rotating impact spinner-
riveter hand gun, Bulletin 56P, Lemert
Engineering Co., Inc, 204 . Jefterson
St., Plymouth, Ind.

M-S-A Foille burn kit for treatment
of all types of burns, Bulletin 0402-3,
Mme Satety Apphances Co., 201 N.
Braddock Ave., Pittsburgh 8, Pa. . . .
Indicator pyrometers for wall or pancl
mounting are described in Bulletin
I¥ 6048-1, Barber-Colman Co., Wheelco
Instruments Div., Rockford, I, . . .
Application of Model 2ZB2B dissolved
oxygen analyzer to steam gencrating
plant  operations,  Bulletin  110-A,
Amold O. Beckman, Inc., 1020 Mission
St., South Pasadena, Calif.

Hand and power operated rotary ma-
chines, rolls and accessories are illus-
trated in Bulletin 75-B, Niagara Ma-

chine & Tool Works, 685 Northland
Ave., Buffalo 11, N. Y. . . . Rotary fles
for hard and soft metals, plastics and
wood, catalog, Grobet File Co. of
America, Inc., 421 Canal St., New
York 13, N. Y. ... “AiROYmeilric Pres-
sure Generators Harness Air for Hy-
dranlic Pressure,” Bulletin 755, Milton
Roy Co., Station ], 1300 E. Mermaid
Lane, Philadelphia 18, Pa. . . . “Tool
Steels for the Non-Metallurgist,” book-
let. Crucible Steel Co. of Ameriea, P. O,
Bux 88, Pittsburgh 30, Pa.

Filled thermal systems for indicating,
recording,  controlling,  transmitting,
compensating and  programming  tem-
peratures from —400 to 410001,
Iischer and Porter Co. Hatboro 35, Pa.
.. . Materials handling equipment pack
age, 25 folders, Lewis-Shepard Prod-
ucts Inc.., Watertown, Mass. . . . Flexi-
dyne, dry fluid drive, Bulletin A-640,
Dodge Manufacturing Corp., Misha-
waka, Ind. Fluidmotion wheel
dressers, brochure, J&S Tool Co., 87
Dorsa Ave., Livingston, N. . . . . Speed
sensitive switches and overspeed gov-
crnors for opening and closing contacts
at high speeds, Bulletin 5045, Svnchro-
Start Products, Inc., 8151 N. Ridgeway
Ave., Skokie, I11.

Magnetic nut running and screw-
driving tools which hold nuts and

screws in driving position are described
in Catalog 25, Apex Machine & Tool
Co., 1054 §. Patterson Blvd., Davton 2.
Ohio. . . . Electronic three-phase direct
curtent  welding  machine, Bulletin
332-10, Public Relations, Lept. 1.2,
Sciakv Bros. Inc., 4915 West 67th
St., Chicago, 111, . . . High temperature
applications of arc-cast molybdenum,
booklet, Chimax Molvbdenum Co., 50U
Iifth Ave., N. Y. 36, N. Y,

Gear and axle shaft lines information
imcludes diameter range, diametal piteh
range and maximum face width, bro-
chure. Detroit Bevel Co., 8130 Jos.
Campau, Detroit 11, Mich. . . . Man-
unally operated, semi and fully antomatic
dispensers and specialized taping ma-
chines for pressure  sensitive  tapes,
manual, Minnesota Mining and Muan-
ufacturing Co., Dept. P5-228, St. Paul,
Minn. . . . Silastie, silicone rubber, per-
formance under extreme tomperaturcs,
weathering, compression chemicals and
diclectric service, brochure, Dow Cormn-

ing Corp., Midland, Mich.

Epoxy resin selection chart for im-
pregnating, insulating or potting, 1'u-
rane Plastics Inc., 4516 Brawil 5t., Los
Angeles 39, Calif. . . . Step tapered and
mechanical shaped tubing for bushings,
punches  and  machine  parts, Data

- miles’ of
extrusions!

AVIATION WEEK, September 12, 1935

Our extruders have turned out enough
plastic and rubber extrusions to reach to
the moon and halfway back. In compil-
ing this wvast experience General Tire's
Industrial Products Division has supplied
thousands of original equipment manufac-
turers with just about every known type of
extrusion. No job is too large. too small
or too complicated for our design and
production staff. Perhaps you can benefit
from the fantastic extrusion mileage we've
accumulated down through the years.
For literature or further information
write to The General Tire & Rubber
Company, Wabash, Indiana, Dept. H-2

WABABH - TRDIANG
. ___,-"'

-d--

* Trom Plams 1o Producks
ua Plastics amd Rudbern.”
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ARC COMMUNICATION EQUIPMENT

In addition to the widely used ARC Omni instruments, ARC has
a complete “family” of communication and navigation equipment,
designed to work smoothly together in viarious combinations.

Included are low frequency range and broadcast receivers with
optional loop operation, marker beacon receivers, VHF receivers
and transmitters, conversion units for UHF transmission and re-
ception, the Isolation Amplifier to give two pilots independent
simultaneous use of radio, and 8-watt amplifiers to relieve pilots
of headset discomfort,

All this equipment is made to meet varying needs, from a
minimum number of instruments in planes such as two-place
helicopters to the more comprehensive requirements of consider-
ably larger aircraft, and in more exacting flight plan service.

The outstanding feature of every unit in this flexible “family”
is its complete dependability. Pilots everywhere trust ARC equip-
ment 1o get them where they are going.

Dependable Airborne Elecironic Equipment Since 1928

Aircraft Radio Corporation

Boonton, New Jersey

CONSTANTLY GROWING THROUGH BETTER SERVICE

electrical componenis & sub-assemblies

104

for military aircraft & missiles

All Typos Hornesses & Assemblies
Aireraft Camponent Paris
Co-Axvie! Cable Assembiics
Shieldod Cables

Junrtion Hoxes

Thermocouples

Elecrranic Control Boxes

Tiest Eqguipmit

We are currenily pros
discing parls for numer-
ous military mirerall and
missiles: alse paris and
siilh-assemblies in mans
olther fields. Far top
guality and besi prices—

CONTACT

m engineering corporation
5230 W. 10th St., Indianapdiis, Ind.

Memorandum No. 17, Superior Tube
Co., 1506 Germantown Ave., Norms-
town, Pa.

A Guide to Specialty Steels, book-
let, Carpenter Steel Co,, 3258 W. Bem
St., Reading, Pa. . . . Selected Scientific
and Engineering Tables and Data,
booklet, United States Testing Co,,
Inc., 1415 Park Ave., Hoboken, N, J.
.. . Engineering data on metallic stand-
ard and selfenergized O-rings, bro-
chure, United Metallic O-Ring Dept.,
Box 1035, Dayton 1, Ohio. . . . Operat-
ing advantages of Hyster Monomast
lift truck are illustrated in Catalog
Form No. 1402, Hyster Co., 2902 N. E.
Clackamas St., Portland, Ore., or 10053
Mvers St., Danville, II1.

Products for Plastics Reintorcement,
booklet, Owens-Coming  Fiberglas
Corp., Textile Products Div., 598 Madi-
son Ave., New York 22, N. Y. . . .
Load capacities, design standards and
considerations of Beaver ball screws,
brochure, Beaver Precision Products
Inc.. 651 N. Rochester Rd., Clawson,
Mich. . . . Color Slide Sequences as
Aids in  Business and Education,
Pamphlet No. §5-6, Sales Service Div,,
Eastman Kodak Co., Rochester 4, N, Y.

Publication Received

e Project Skyvfire, Cloud and Light-
ning Observation Handbook—by Paul
B. MacCready, Jr., Vincent ], Schaefer,
John H. Dicterich, J. S. Barrows—Avail-
able from Munitalp IFoundation, Inc.,
630 Fifth Ave., New York 20, N. Y.
17 pp. Cloud-observation techniques.

e Machining Kaiser Aluminum With
Automatic Screw Machines—Pub. by
Kaiser Aluminum & Chemical Sales,
Inc.—Available upon request to Techni-
cal Editor, Kaiser Alummum & Chemi-
cal Sales, Inc., 228 North LaSalle St.,
Chicago 1, IlIL. 52 pp. Technical data
and tooling information.

* Proceedings of the Symposinm on
Printed Circuits—Pub. by Enginecnng
Publishers, GPO Box 1151, New York 1,
N. Y. 55.00, 122 pp. Full versions of
the technical papers presented at the
1955 Symposium on Printed Circuits
sponsored by the Engineering Depart-
mentment of  Radio-Electronics-Tele-
vision Manufacturers Assn. with the
participation of the Protessional Group
on Production Techniques of the In-
stitute of Radio Engincers.

¢ Brazing Manual—Prepared by Ameri-
can Welding Society—Pub. by Reinhold
Publishing Corp., 430 Park Ave., New
York 22, N. Y. 54.75. 193 pp. Hand-
hook of brazing for metal-producing or
metal-using  industrics.
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MISSILE SYSTEMS

LIQUID STORAGE

ELECTRONIC EQUIPMENT ROCKETS

FLYING SUITS

BATTERIES

INDUSTRIAL PROCESSES

Here’s where G-E heating equipment can help you
keep components at operating temperatures

Whenever your equipment, complete
systems, or manufacturing process re-
quires the addition of heat to assure
proper functioning, General Electric
specialty heating equipment can help
you quickly and economically.

Problems of supplying heat at high
altitudes, keeping critical fuels at
correct temperatures, maintaining mis-
sile components in a “ready to fly"
condition, providing the best thermal
environment for manufacturing proc-
esses, reducing dangerous component
icing in fight, helping to keep personnel
comfortable when exposed to extreme
cold, providing the optimum operating
temperature for electronmic and hy-
draulic components, duplicating high-
temperature conditions for structural
testing, and many other special appli-
cations have all been solved by General
Electric specialty heating equipment,

LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM

A General Electric specialty heating ex- any specialty heating problem, contact
pert 15 available to work on your particu- your G-E Apparatus Sales Office or send
lar heating requirement. So, if you have coupon below for more information.

GENERAL &3 ELECTRIC

S eSS ee— el S [

SEND FOR FREE BULLETIN ON G-E SPECIALTY HEATING EQUIPMENT

General Eleciric Company
Secltion A224.8, Schenectady 5, N. Y.

Please send me bullelin GEA-6285, G-E specialty
heating equipment.

[] for immediate preject
] for reference enly

PSRN | | |, (RS
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Pan American Strate<Clipper unloads at Honolulu, Hawaii.
General Eleciric angineered eleciric system on this and
other Pan American Clipper planes plays impertant part in
passenger comfort, and confidence in service.

Located in nose of
protective panel helps
system reliability.

Strate-Clipper, G-E

assure electric

Long life of G-E aircraft generators has

been altained through
riggings and bearings.

improved brush

a = -r I =

Arrangement of G-E circuit breokers shows high ac- At Pan American's service shops, G-E
cossibility—an important part of Pan American’s pro- field engineers assist in helping to im-
gram for easier mointenance of electric systems. prove reliability of eleciric components.

The new Douglos Super 7 Clipper makes maiden voyage for Pan American’s 50,000th trans-Atlantic
crossing, represenling 150 million miles of flight. Airline's success with G-E eleciric systems led to

Pan American specifying G.E. for new fleet of **Super-7's."’

V.S
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ELECTRIC SYSTEM RELIABILITY

G-E design engineering combined with first class field service help Pan
American increase life of power generating systems.

Dependability of Pan American World Airways’ aircraft
generating systemsis the result of a continuous co-operative
effort between General Electric and the airline to increase
the life and reliable operation of the G-E components
which help make up the system,

This rehability 1s essential. Pan American’s flights
travel over jungle, desert, ocean, and rugged mountain
terrain 1n all parts of the world, Any trouble encountered
in the plane’s electric system could mean time-consuming
delays at remote air fields. These could be costly to the
airline and passengers.

G.E. develops protective system

To meet such problems before they occurred, Pan Amer-
ican called in General Electric to work closely with them
and the airframe manufacturers. Conferences were held,
and G-E application engineers designed and demonstrated
a generator protective system which fulfilled all the
requirements. So successful was this system that adapta-

tions were installed on Pan American’s new DC-6B's and
DC-7B's aircraft,

At the same time these engineering strides were being
made, G.E, carried on a continuous field service to assist
Pan American’s overhaul shops in improving the com-
ponent performance of the systems. This field service
assistance with the airline is still operating today. The
result—the G-E electric system has given Pan American
the increased safety protection its service demands, as
well as better operating performance. That's why they
are specifying G-E generator systems on new aircraft
purchases.

Service available to you

(:-E application and field service engineers can help
solve your electric system requirements regardless of
where you are located. For further information, contact
your G-E Aircraft Specialist through vour nearest G-E
Apparatus Sales representative today. General Electric
Company, Schenectady 5, N. Y. 2096
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BOEING B-47, 6-JET BOMBER, at the Georgia Divi-
sion, Lockheed Aircraft Corp., Marietta, Georgia,
serviced by G-E Frequency Changer Package that
supplies ground power for testing of electrical control
and equipment for radar, radio, and electrical systems.

G-E TOTALLY ENCLOSED MOTOR FOR GUIDED-
MISSILE WARHEAD FUZES, rated .0024 hp, 4500
rpm, 24 volts d-c for interrmittent duty is dis-
cussed by (1 to r) Dr. W. W. Eaton, Industrial
Consultant, Dr. C. A. Crowley, Director of
Engineering and Development Division, (Given
Manufacturing Company, and E. Finkle,
Given's Chief Project Engineer, Engineering

LOCKHEED AIRCRAFT CORPORATION REPORTS ...

“G-E GROUND POWER UNITS GIVE

US COMPLETE DEPENDABILITY”

43 G-E FREQUENCY CHANGERS NOW
IN USE AT MARIETTA, GEORGIA PLANT

Four years ago, Lockheed's Georgia Division pur-
chased their first G-E frequency changer. They were
looking for a portable grow..d power unit to furnish
400-cycle current with close voltage regulation and
complete reliability. Results were so satisfactory with
this first unit that they immediately placed an order
for 20 additional units. Since then, General Electric
has delivered 22 more Frequency Changers to Lock-
heed, bringing the total in use at Manetta to 43. They
are used in the laboratory developing and testing
new devices; on the factory floor where manufactur-
ing, assembly, and modifications are in progress; and
on the flight line for checking instruments and elec-
tronic equipment.

V. O. CAMPBELL, ELECTRONIC STAFF SPECIALIST
AT LOCKHEED says, ““We have found in G-E Fre-
quency Changers the high degree of accuracy and
complete reliability necessary in the assembly and
testing of the B-47s which we are building for the
Strategic Air Command of the U.S. Air Force.”

PIONEERS IN DEVELOPING AND MANUFACTURING
aviation equipment and ground power supplies,
General Electric 18 prepared to help solve your
problems. G-E Aviation Specialists are ready to assist
you by specifying standard units which will serve
your needs, or engineering proper equipment for
specific conditions. For further information, contact
your nearest G-E Apparatus Sales Office, or write
General Electric Co., Section 814-3, Schenectady 5,
New York.

GENERAL @3 ELECTRIC

and Development Division.

G.E. adapts motor for missile warhead fuzes,
helps Given Company meet deadline, cut costs

*“When our Company was selected by the Picatinny
Argenal for pilot production of fuzes for guided-missile
warheads,”” says Dr. C. A. Crowley (center), Director
of Engineering and Development, Given Manufactur-
ing Company, ‘‘we were confronted with a design that
called for a specially built motor to be used for the
fuze gear train. Because of previous satisfaction, our
hrst step was to consult General Electric.

“G-E engineers, working in co-operation with our
own engineers, were successful in redesigning an exist-
ing G-E armament motor to our exact needs. This
action not only helped us cut costs, but put us in pro-
duction on schedule. We're sold on service like this,”
concludes Dr. Crowley.

As a component of these guided-mmssile warhead
fuzes, the G-E motor is exposed to extremes of temper-
ature from —65 to -+160F, and must stand severe
vibrations and high humidity. As a part of G.E.'s
development work, these conditions were simulated by
G-E testing facilities, and the motor passed all tests.

TO SERVE YOU, General Electric offers engineering
experience like that provided the Given Engineering
and Development Division—experience gained through
yvears of helping solve hundreds of difficult aircraft
and armament motor problems. Contact your local
G-E Apparatus Sales Ofhice early in your planning. Or
write giving details to Section 704-55, General Electric
Company, Schenectady 5, N. Y.

Frogress [s Our Most Important Prodluct
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AMERICA’S HOTTEST JETS
HAVE HYATTS?®

AVIATION SAFETY

CAB Report on Northeast Airlines’ DC-3 Accident

Faulty ILS Descent Caused Crash

THE ACCIDENT

Northeast Airlines’ Flight 792, a DC-3,
N 17891, crashed during an instrument
&Esccnt to the Berlin, N. H., airport on

Nov. 30, 1954, about 11157

The first officer and a company ﬂlgiﬂ
superintendent, who was on the cockpit jump
seat, were killed. The captain was seriously
iujumﬂ: the stewardess and two of the three
passengers were mminjured: the third pas
senger was later treated for injury.

HISTORY OF THLE FLIGHT

Flight 792 originated at Boston, Mass.,
for Berlin, N. H., with stops at Concord

and Laconia, N. H.
The crew consisted of Capt. W. P. Carey,

1130) he sent a special weather report and
snggested that the flight return to Laconia,

Again there was no reply. (The accident
had already occurred.)

This special weather was: Ceiling esti-
mated 1,500 feet broken., 3,000 feet over-
cast; visibility 2 miles; light smow; wind
northwest 10 (below Berlin minimums).

INVESTIGATION

Secarch activitics were started when it was
evident that the aircraft was down. Con-
tinuing low ceiling and snow squalls ham-
pered search.,

About 0755 the following morning, Dec.
1, a message from the aircraft was heard by
the company’s Berlin station. It was not

clearly or completely understood but indi-
cated that the flight was down approximately
five miles northeast of the ficld on a hill.
The station agent immediately acknowledged
the message (which was not received by the
aircraft) and quickly notified company head-
quarters.

Search by ground parties and from the air
was as extensive as the prevailing bad weather
wonld allow, Late in the aftemoon of the
same dav ceiling and visibility improved and
remained better throngh the night. Air
search of the higher terrain was possible
the next moming, Dec. 2, when a North-
east Airlines DC-3 sighted and identified the
wreckage on the southern slope of Mt. Suc-
cess, 13 miles southeast of the Berlin air-
port.

An Air Force helicopter had been stand-
ing by at nearby Grenier AFB, Manchester,
N. H. It was flown to the crash site and a
doctor was lowered. Survivors and the bodics
of the two crew members were then flown
to the Berlin Airport, one at a time.

In the meantime, Board investigators had
also been airlifted to the scene allowing the
immediate start of an on-the-spot inveshiga-

First Officer George D. McCormick, Stew-
arcdess Mary MecEtrick, and Flight Superin- |
tendent John C, McNulty. |
Departure from Boston was at 0930, ap- |
proximately on schedule, with o company \
|

clearance to Laconia under Visual Flight '
Rules. The fArst two segments of the flight,

Boston-Concord and Concord-Lacon, were |l |
rontine.
Departure from Laconia was on schedule | :
at 1039. The mircraft carmied fuel for abont =
four honrs, its gross weight was considerably |- -‘ o — .y
under the maximum allowable, and its center | : = i
of gravity was located within  prescriberd : xim I
limits, Scheduled arrival at Berlin was 1112, i 2 |
A minute or so abter takeoft the flaght re- — &
When astonished test pilots put the sensational new guested an IFR clearance for the 73-mile : 4 +
; 3 . flicht, which was at once approved by the
Lockheed F-101 through its paces, they promptly nicknamed it “Eu:}.“" d'::h‘ tchr.'rtlt Hf:;tu}ll Rt ‘ ANDOVER 'P ,;":"F
the “i:EE Ir"f1|'5=fr!'!'_.n|1d 1nao “'ﬂ]]-[lg-r! 'ﬂnc ﬂn:r lhE newesl Hl'll.'] H‘Il.'.":'."a "‘-I Air H.ﬂllh. T HH:IIZ' Cﬂllh’ﬂ1 f‘mh BERLIN ﬁ-_,..{['? |
? : _ 65 o i “Boston ATC clears Northeast Flight 792 { AIRPORT | - pe
fastest American interceptors, powered by a J-65 jet engine with for an approach to the Berlin Airport vil et A
a thrust equalling thirteen thousand horsepower, Blue 63 to cruise 5.000 feet.” - a l il .
g At 1103 the Hight called the compam " o = " - g e
it has a reported speed of 1500 mph! station at the Berlin Airport and asked for == ;
: g . . local weather. The station agent immediately £
Naturally, no ordinary bearings could last long in a job like this. zave the 1045 obscrvation: Estimated 3.000 BETHEL {
i 2L 1 B
That's why the designers depend on ffteen precision et e i s | o
HYATT Roller Bearings to help harness those 13.000 horses. not give its altitude and position. {:}#HHEFPEL[} \
- - . i ! - AT : The agent then made a special weather
Onee again, as so often in jet engine history, HYATTS have Hhiﬂ'"r'ﬂtlﬂ?ﬂ at 1110 and l'r‘l:nﬂmth.d the !I-.,___f:nhuhie Course
played a vital role in breaking another “*bearing barrier™ ! following information to the fight: 2,300 I Flight 792
g scattered, 3,000 overcast; visibility 215 miles; M. WASHINETON |
Remeémber, when your design requirements outstrip light snow showers; wind northwest 10; snow = 6288 i
; ) S showers to the north. (This was close to the
the capabilities of ordinary bearings, come to HYATT for help, Berlin mimimums of 2,300-foot ceiling and
i o 2 miles visibilitvy,)
Hyatt Bearings Division, General Motors The ARight’s acknowledgment of this ATTACHMENT A‘"
Corporation, Harrison, New Jersey. transmission was logged at 1114 however, Northeost Airlines, Inc.
the actual time may have been as much as DC-3 N 17891
two minutes earlier as the agent was alone Near Berlin, N.H., Nov. 30, 1954
and busy. There was no further contact, No
position report was received for  North LEGEND
Conway, a companv-required reporting point . City of Gorhom
about midway between Laconia and Berlin. 2. City of Berlin
At 1125 the company's Boston station 3. Berlin Airporl |
HQLLER BE AR.NGS asked by teletype regarding the flight. Ac 4. Crash Site |
cordingly, the Berlin operator called tiu 9 Compuled position of Apoche when ]
ﬂlght at 1128 but received no reply. NI7831 enterad overcost
6. Estimaled position of NITB9| whan
STRAIGHT (] = 1Al times herein are Eastern Standard il enterad overcas! ‘
=T = and are based on the 24-hour ¢lock. -
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o now makes a complete line of Axial
l:llu vers — 16 to 750 c¢fm — powered
|'_"|_':|.’ reliable Pesco Electric Motors.

new Pesco blowers provide unsurpassed
efficiency {In smaller, lighter packages

Efficient axial air flow # quiet, vibra-
tion-free operation ® low power
requirements for high capacities @
thoroughly proved in use @ advanced
space-saving design ® excellent per-
formance under severe conditions @
single and multi-stage types @ for
©-c or d-¢ use,

112

Here is the answer to your toughest air movement
problems—the new PESCO® line of Axial Flow
Blowers. These self-contained umits give you
operating efficiency that no other blower can
match in @ comparable “'package” size!

You can use these PESCO Blowers on all types
of industrial and aircraft applications under the
mosl severe conditions of shock, temperature,
pressure, humidity and duly cycle. Mounting
them right in the duct system saves Space
and conserves power. The internally mounted
PESCO Electric Motor assures dependable,
long-lasting performance with a high rate of

motor cooling.

r.l.-'. ¥ & oy . = .'._.. - '
*"'*-L,-]':'-"!'“n'.l:.i..' pa -5 Nt o e

EG WARNEE

24700 NORTH MILES ROAD

Use these blowers on cooling, heating or venti-
lating jobs requiring intermittent or continuous
air delivery at rates to 750 cfm over a wide pres-
sure range. Designed and engineered by a fore-
most British firm, they are manufaclured by
PESCO under exclusive license. You are assured
of a quality product by the name PESCO—a lead-
ing producer of fuel pumps, hydraulic pumps and
eleclric motors,

If you have an air delivery or exhaust problem,
why not let the engineering mind-power at
PESCO help solve it. You are invited to contact
your local PESCO sales engineer or write:
PESCO, 24700 North Miles Road, Bedford, Ohio,

CORPORATION

F BEDFORD, OHID

® SAFETY

tion, The bare hilltop about one-fourth
mile away afforded a convenient site for
many subsequent flights.

Survivors testified that the seat belt sign
came on scveral minntes before impact and
all oceupants, including the crew, had their
belts fastened. WNo sipnificant injuries were
sustained by the stewardess and the three
passengers in the cabin, However, all three
flight crew members were thrown torward,
and MceCormick and 1'1+IL"""--'||EI!;1n received
fatal mmjuries. Capt. Carey, {Ir.'-.p]{‘- SeVere
imjury, supervised survival activities.

A fire started under the left e nginge monnt
as the aircraft came to rest. 1t was quickly
paut out with snow and a cabin fire ex-
tinguisher.

Survival was the chief concem. Outside
temperature was  far  below fn:a:*.l.iug and
cabin temperature was dropping fast. Occu-
pants huddled closely to conserve body heat,
wrapping themselves with blankets, cabin
insulation, upholstery, curtains, seat cush-
ions, soundproohng material, and clothing
from baggage.

The following morming Capt, Carey man-
.Igcd to send a series of radio messages after
uimrlnu_ntmrr with different frequencies and
improvised circuoits. Only one message, pre-
viously mentioned, was heard. He also
marked his assumed position, some five miles
northeast of the airport, on an aeronautical
chart. It was decided not to trv walking out
because of the lack of proper footgear and
clothing, and also because the captain, the
only one with any knowledge of the local
ge }ﬂ'r“lpll_'!. was Fast losing 1.1['1]11:1..

Late that day the weather improved. Capt.
f_LlrL'l. could see the countryside and realized
that his original lrcmh{m estimate was in
error and Hmt the crash site was southeast
of the airport in the vicinity of Mt. Success.
But the batteries were then depleted and
the radio could not be used. Falling tempera-
ture made survival even more critical that
E'-Pmllg and night. Early the second mom-
ing, the Northeast Airlines’ search aircraft
spotted the wreckage,

The aircraft had struck the wooded and
d-:'E[_il'lr snow-covered southern slope of the
mountain, approximately 100 feet below the
crest, at an elevation of 3,440 feet. Snow was
falling at the time.

Impact occurred while the aircraft was on
a heading of approximately 350 degrees and
nearly |iu:i both laterally and longitudinally.
Airspeed was about 140 knots into 2 wind
that was probably of 40-50 knots making the
ﬁrﬂlllll_!'-r]u't't'] 100 knots or less at impact.
Ahead, the ground sloped up at an angle of
some 10 -:l:rg:ua

The aircraft crashed directly ahead
through timber for only about 100 feet. No
timepieces were impact stopped nor was the
precise time of the crash noted,

Trees tore away the left wing tip, the
left engine, and a large part of the right
wing, The fuselage was bent to the right

at the wing by some 12 degrees so that the
forward portion was at a direction of 2

degrees, with the rear part at 350 degrees.

The cockpit was generally smashed and
telescoped backward 1n-|.'1 1l]1'|.1..ird but there
was relabively little damage to the cabin

+ +» » » Useful, Complete, Comprehensive . . . .
Aviation Week Buyers' Guide, Nov. 28
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Consider the LeTourneau machines shown
here. In each case a team of big electric
wheels does the instant bidding of lintle
electric switches . . . a single operator in the
cab of any one of these giants moves a sim-
ple control and the machine instantly re-
sponds,

Each of the big wheels drives, brakes, and
can be steered — for each is a LeTourneau
Electric Wheel, a new type of power pack-
age consisting of a LeTourneau Electric
Motor and Gear Reduction within the rim
of the wheel. These wheels float on huge,
extra-wide base tires, which provide ground
contact area up to 4 feet wide at each wheel
for greater traction and flotation than ever
before obtainable, making operation possi-
ble 1n deep mud, powdery snow, or loose
beach sand.

All functional operations of this new
LeTourneau equipment are powered by
LeTourneau Electric Gearmotors, and con-
trolled by the machine's single operator
with simple electric controls.

This principle of electric power and con-
trol 15 a great new development which has
Increased mobility for the military and in-
creased production speeds for industry. It is
4 principle which LeTourneau can put to
work for you immediately. May we be of
help? Phone, wire or write today.

lETﬂ'UHHEAU AIRTOW. ':]'IJII:H‘_" SWINngs -I:IHI.'.|
spots big plones vsing infinite power selec-
lion for smooth, powerful staris by four elec-
fric wheels tho! drive, steer, and broke,

L i F S0 HE & D

EQOdiF e § @& 1

lETﬂUHHE.ﬁ.U SNO-BUGGY. Built for -:-Ipll:l-r'
aolion of polar areas, including dry,
powdery snow, Hos huge dual lires on
each eleciric wheel for moximuem flola-
tion and traclion,

LeTOURNEAU SMNO-FREIGHTER. Z4 electric
wheels of this six-section vehicle drive
and broke to corry large lonnages of
cargo inle arclic waslelands.

i R L

LeTOURNEAU C(ORPORAL LOADER for ground
handling the Corporol Guided Missile, This
electric wheel vehicle picks up, fransports
and erecls the missile

r

Monufacturers of BIG Equipment Since 1929

{|R.G.ETOURNEAL [N

2609 S5o0. MocArthur, Longview, Texas G103
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Boeing engineers are kept free for creative assignments

Thanks to draftsmen and engineering
aides, Boeing engineers are free to handle
stimulating projects like this: determin
ing antenna properties in an electrolviic
tank. Results taken with the three-di
mensional plotter will influence the
conhouration of “vears-ahead” Boeing
1tir]:‘1|.'||‘|l_'.-1 and cuided missiles now in the

desion stave,

At Boeinu, encineers have the same
relationship to draftsmen and engineer-
ing aides that doctors have to technicians
and laboratory assistants. The skills of
a Boeing engineer are fully utilized: in
investigating heat, compressibilitv and
other problems of supersonic Hight; in
jet, ram jet, rocket and nuclear power;

114

in electronic control of missiles. and
much more.

This electrolvtic tank is one example
of the superb equipment at Boeing en
aineers’ disposal. Other Facilities include
the world's most versatile privately owned
1.".']'1:1{] t'l.ll'l['ll‘l.. d NeWwW 1'.["'[".'! U:I'H.I{'_'I' COm
struction, capable of velocities up ro
Mach 4, the latest electronic computers.
.“lﬂlj !"-11.|l."|'|1.-]jﬂ;.|.l}' {,'il'l.lli'll'ht'[] ].‘1]‘1r5!‘:'ltn:l“_t' i.]TH.I
test equipment in the new muld-million
dollar Flicht Test Center.

Achievements ot each BDoeing engincer
are recognized by regular, individual
merit reviews, and bv promotions from
within the organization. Boeing offers
exceptional career stabilitv and growth.

IE]E!’- f'l-Lil'l.l-l'H.II!I- t‘ﬁ,l]i.!]'l.i‘l]l]'lﬂ L'-I.II]"I"II::I'J:Il'I'_'L' ER NS
‘L'l'l.'ii'l'll:]:n".'n Imyore [h:!]'l: £y jli,'-l..' il t'l:l..ll,'ljl." 2=
vineers as at the peak of World War 11.

Lo vou want a chance to "spread vour
wings  in a trulv creative job? There
may be a place for vou on one of Boeing's
engineering teams in design, research or
production,

* JOHN C. SANDERS, Staff Engineer— Personnel
-

., Boeing Airplane Co., Dept. C-43, Seattle 14, Wash,
a Please send further Information for my analysis.
» | am interested in the advantages of a career
s with Boelng,

: Name

» Unmiversily or

= college(s) Degree(s) Year(s)

L]

« Address

: Cily fone  State

BOLEING

Aviation leadarthip since 1714

SEATTLE. WASHINGTON WICHITA, KANSAR

® SAFETY

proper, allowing survival of all cabin occu-
pants.

The landing gear had been extended and
locked before impact. Propeller pitch set-
tings were left blades 15 degrees, right
blades 25 degrees,

Pertinent control and  justroment  read-
ings were checked. Both albimeters werne
set to 29.60 inches, the latest altimeter
setting given the Hight, The directional
gvro read 356 degrees. The No. 1 ringe re-
ceiver was tuned to 383 ke, and its volume
was set at approximately 5%. The Omni
(VOR) receiver was set at 117.5 me. and
its volume was 95%:.

I'he No. 2 nnge receiver ADEF umit was
tuned to 250 ke, and its volome was set
at approximately 595, The needle of the
\DF indicator had broken so that it could
swing freely. This No. 2 receiver (the one
being used for ADF) was recovered from
the aireraft und very  thoroughly tested.
o irregularity was found i the amit or am
ol its components, The 280 ke, setting was
practically on the frequency of the Berlin
heacon (281 ke.)., This small difference
wonld have little or no effect.

However, the loop and the loop housing,
monnted on the underside of the foselage.
were knocked off. The loop was not recov-
eredd until May 13, A detailed study ol
damage to ats main drive gear indicated
that the most probable loop direction al
the bme of impact was 344 degrees. This
would correspond, becanse of guadrintal
compensation, to o cockpit indication of
335 degrees.

The H tacility (a nondirechional contin
nons low power radio beacon) on the Ber
lin Adrport was ground checked on the day
of the accident, both before (rounbhine) and
after the crash, and found to be operating
normally, It was fliht checked three days
later when weather allowed, and also found
te be operating normally, This beacon 18
the only radio navigational facility at the
Berlin Airport.

Capt. Carey stuted, in substance, that he
climbed to 85,000 fect albtude, as called
lor in s ¢learance, while en route to Ber-
lim. At this albtude he was above broken
clonds until he was approximately 18 miles
sonth of the airport. Bevond that point he
was above a solid overcast, He had been
using his ADF im obtaining a tail bearing
on the Conway beacon and when about
half-way to the city of Berlin, tuned it to
the frequency (281) of the Berlin Aarport
beacon, The needle swung ahead and he
followed it.

He testihed that he did not stay at 5,000
feet (his assigned cruising altitude and
also the minimum en route altitude for that
segment of the Hight) nntil he overheaded
the Berlin beacon as required in the com.
qany's operations manual and as shown
on his Jeppeson Berlin Plate. Instead, he
started descent before reaching it.

The captam torther testifhed, also in
substance, that he entered the overcast at
an altimde of about 6,000 feet, and thought
that he passed over the beacon, as shown
by the reversal of his ADIY needle, at ap-
proximately 5,500 feet while in clouds;
also, that he immediately started the pre
setfbed  letdown  procedure, taking wup
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| The new B&H TACKAL incor-
porates a refinement of the frequency
meter principle. It operates in the low
(0 to 1000 cps) range, reading the
frequency of the tachometer gener-
ator on a scale calibrated in percent
RPM corresponding to the engine’s
RPM. In addition the TAKCAL
checks the tach system. The TAKCAL
circuit and tachometer are parallel so
that readings can be made simultane-
ously to determine the accuracy (or
inaccuracy ) of the aircraft’s tach sys-
tem. The TAKCAL operates during
the engine run to properly set up
engine controls for maximum econ-
omy and safety.

Originally developed as a compo-
nent part of the J-Model JETCAL
ANALYZER, the TAKCAL is now

—~ HHeads Jet Engine Speed

fo Gunaranteed Accuracy of
10 RPM in 10,000 BPM (=0.1%)

Introducing onother NEW BEH Instrument...

 JAECAL

L

]

available as a separate unit for use
with all earlier models of the
JETCAL TESTER.

The TAKCAL operates accurately
in all ambient temperatures from
—40°F. 1o 140°F. Low in cost for an

instrument of such extreme accuracy,

it 1s adaptable to application in many
other fields.

Explosion-proof TAKCAL for special
applications. Measures 200 to 7500 RPM,
direct reading, with =0.19% accuracy.

For full infermation write or wire . . .

B & H INSTRUMENT Co., Inc.

’ ' 1009 Norwood

7]

. FORT WORTH 7, TEXAS
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ELECTRONIC
ENGINEERS:

AT WESTINGHOUSE
AIR ARM...

EVEN THE SKY IS
NOT THE LIMIT!

There's engineering adventure ot Westinghouse
Air Arm. It's the unlimited type of epportunity
that challenges the most creative abilities and
stimulates the imaginaticon.

Your personal opportunity is unlimited ot Wast-
inghouse Air Arm, too. For income, working
atmosphere, living conditions and employe
benefits, you won't find a better position any-
where! There's o real future, too—because our
business has a future ond becouse our prometion
and management development plan is progressive!

Openings exist for advanced development
and design engineers in the fields of Radar, Fire
Control, Missile Guidance, Computers, Autopilots,
Bomber Defense, Field Service, Technical Writing.

We urge you to contact us today! We will
forward by return mail an illustrated brochure
about our aperations and your place in them.
Confidential interviews for qualified opplicants
will be quickly arranged.

TO APPLY -

Send letter outlining education and esperience lo—

TECHNICAL DIRECTOR, DEPT, 243

WESTINGHOUSE ELECTRIC CORPORATION
2519 WILKENS AVENUE

BALTIMORE 3, MARYLAND

® SAFETY

| heading of 351 degrees and then turning to
25 degrees, rather than 36 degrees as spec-
ified, to allow for a northwest wind,

While reversing his course in the pro-
cedure turn he struck the ground without
seeing it. He experienced sharp turbulence
and one or more severe downdrafts while in
the overcast, one just before impact. Pas
sengers corroborated the rongh air.

Ior many miles surrounding the crash
site the region is sparsely inhabited and
extremely rugzed. But a number of penle
ame forward with statements of sCeing
and/or hearing an airplane in the area about
the time of the crash. Search planes were
in the air spon after the aircraft was known
to be down and these, in all probability,
were the aircraft seen and heard.

T'wo men flying a privately owned Piper
Apache saw Northeast Flight 792 shortly
before it crashed. They were en route from
Plymonth, N. H., to Greenville, Me, This
course is about 50 degrees and passes abount
11 miles to the southeast of Berlin, N, H,

Both men were pilots and one was pri-
marily concerned with navigation, which
he was studying. Their radio compass was
tuned to the commercial broadcast stabi-n
al Berlin. Their cruising altitude was 7,000
feet where they were in clzar weather with
a quite solid overcast about 1,000 feet be-
low them.

In the distance, to their right, they saw
another airplane and as they came approxi-
mately abeam of the city of Berlin, 11 miles
to their left, the other airplans was clase
enough to identify (by its blue and white
tail marl-.mgl as 1 Northeast DC-3.

They watched it start down from their
own altitude of about 7,000 feet and
descend, with wheels down, into the over-
ast at 6,000 feet headed in a northwesterly
direction. As it did so the Apache pilot
retuned his radio compass to the beacon at
the Berlin Airport. The needle swung
nearly abeam to the left pointing at the
Berlin Airport and also at the DC-3, just
then entering the overcast about two miles
from the Apache.

The Apache pilots landed at their desti-
pation and learned that Northeast Flight
792 was missing. Believing it was the DC-3
they had seen, they immediately computed
their position and  the .=|=p1:-m'.uu|tr: time
when they saw it enter the overcast. The
position was 18 statute miles sontheast of
the Berlin Airport; the time was 1105.
(See attachment, p. 111.)

ANALYSIS

Capt. Carcey attributed the accident to
a premature reversal of the ADF needle.
But, as already stated, a detailed study of
the ADF receiver disclosed no malfunction-
ing or irregularity in any of its components
that conld cause a premature reversal, It
is only fair to state, however, that there
have been a few—extremely rare—cases of
mexplaimed premature ADF reversals.

Capt. E’nre:.' testified that he interpreted
his clearance *. . . to cruise 8,000 feet," as
meaning that he could descend from 8,000
- feet before overheading the Berlin beacon
and even po as low as 5,000 feet before

starting his 171-degree approach track toward

the airport.
However, the operations specifications
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Stewart-Warner Electric precision
electronic instruments scramble
the planes . . track the targets

. « » convert exact knowledge into
immediateac-
tion. Stewart-
Warner Elec-
tric produces
a broad range
of electronic
equipment.
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approved by the Administrator for the Ber- | \
lin, N, H., airport and the company’s manual
for guldance of pilots, called for maintain-
ing 8,000 feet until overheading the Berlin
beacon.

It is difficult to understand why Capt.
Carey, in view of his long experience in-
cluding 15 scheduled landings at Berlin, in-
terpreted his clearance to give him anthority
to descend when he did, contrary to com-
pany requirements,

According to the Flight Information
Mﬂnn:ll. the term “cruise” rather than
“maintain” is used in air trafhic clearances
to signify that descent may be commenced
at the pilot's discretion. Its use is normally
confined to relatively short flights under
circumstances permitting the issuance of a
clearance authorizing an aircraft to proceed
to and land at the destination without fur- |
ther clearance. ‘

However, the Fligllt Intormabtion Manual
also points out that “aircraft operated in
accordance with IFR must be flown at not
less than the minimum altitude established
by the Administrator . . . for that portion
of the route over which the operation was
conducted.”

The requirements contained in this type
of clearance are outlined in Civil Air Regula- |

tions 40.409.°

The type of clearance issued to this flight |
was an IFR clearance to cruise at 8,000
feet. An IFR clearance which does not
specify “Over-the-top” requires that an air-
plane shall not descend below the pertinent
minimum altitudes for the initial approach
until arrival over the facility has been defi-
nitely established. In other words, CAR
Part 40.409 applied to the subject clearance.

In this case the minimum en route alt-
tude and the initial approach altitude were
the same, 8,000 feet. Therefore the fight
had no authority to descend below 8,000

| tuhm g— iﬁ' o *r'— '. ic lines in * . | _ " (eet prior to arrival over the H facility.

s . ooy e e Ty SRR ; s LR 1, e Y o
system of mid-air ="'-*..-.-' . wELD tubing is flying in such L Had the flight been cleared to cruise at :
other vital places as h e ":"w afide i s in many ' a higher altitude, say 10,000 feet, it would
different military and civilian aircraft. A e AR have been permissible to let down from

10,000 feet to overhead the station at 8.000

lighter...shorter,
same capacity,
a.c, or d.c.
\

It takes tube mill specialists to produce tubing that confo suct 5400 SN i | N feet on the initial approach. A clearance to | ﬂnly o zﬂng .2 L[JEighS ﬂnly 5 ounces!
rigid quality standards. . . and that’s where the T 1be L * IPRILY. -~ e g ool ' maintain 10,000 feet would require that the | : i
excels. Our entire operation is demtedw quality. £ flight overhead the station at 10,000 fect. Globe . . . pioneer precision motor manufacturers and
tubing mP{;‘:dﬂtlﬂﬂﬂj HIIJ' size Iror % Thrnugh ; usive. - v Ca;tm} [ﬁurﬂ 5 pn:maturi: IE::!Idn““ fTT“ leaders in miniaturization . . . now offers the latest in
h;sum-wel Process we ct 1shed 'I'r“ Il - Roe 115 oot crmsing a titude was the axial blower desi ;b 5 . <
vhich the weld mu{uﬁ]'nrsupermrtu the tube bﬂdy ll'l' BT - A dominant factor leading to the accident. : : s EHEIII A Iurf‘ﬁer rflmmufrfzahﬂﬂ of exist
ﬂfi‘lﬂmgﬂ'l and heaat H,Ild mrrmmn resistant _ . e LR R _ It must be borne in mind that the crash | mE. e:qmprfmnt for high air delivery in smaller space!
properties. Anﬂ imensional thg tuhe is _ sl < Units consist of a Globe sub-miniature a.c. or d.c. motor,
i Al v al® e 40409 Altitude maintenance on Initial a dynamically balanced 2-blade aluminum fan, mounted
ropletely, Unifory, AU D P et approach: o - - -

applica ':“:"1' P ¥ e (a) “When making an fnitisl approach fo in a rigid one-piece aluminum housing.
| '.;! but Trent engineers are well - “ | i e B b L P A.C. blowers are for 400 and 60 cps operation. Other
o i} : : ) . f .. s . ance with the provislons of 40.408 (o), an , fmquentngﬁ ﬂ?ﬂllﬂh]ﬂ. Dic_ hIﬂWEIE- are avﬂilﬁhlﬂ up to

T i * : . 0 nirplane shall not descend below the perti- : - :
‘*IL--Em AUDE NEIP L PP, A . IH."TII.1 !'I'Ii_:lirlil-;l.l.ﬂﬂ t:lHJtm;lP for fnitial approach gu vu:lt ﬂpﬂfﬂhﬂ‘“. A].r ﬁ'ﬂw In a.c. I.TF' to .5{]' l:fm frEE
1 - = Ty e A e i fie r the A inistrato for suct :
”'- e ' 4 N thaliity ustll arvival over the radio faclity: | air. Back pressure up to 0.8" H;0. Both types a.c. or
has been definitely established I d_:_ fﬂ'\l’idﬂ Hir ﬂﬂw iﬂ 'Ei.t x . sy
"“'{b) When mnking an Initlal approach F . ¥ hﬂl’dl[ﬂﬂllﬂl’f, E.I‘ld meet mllllﬂ.l':f
on & flight being conducted in accordance SPEﬂ!ﬁEEltﬂns. Write tﬂdﬂ}' for bulletin 520,

with the provislons of 40.408 {(e), a pllot
shall not commence an Instrument approach
until arrival over the radio facllity has de-
Mnitely been establizshed, In éxecuting an &Lﬂ'BE INDU I n | 4
instrument approach procedure under such E IES' Ll dﬂ'}'fﬂn #’ ohia
clrcumasatances, the airplane shall not be

flown at an altitude lower than 1,000 feet maﬂﬂfﬂﬂtmﬁ"rﬂ ﬂf FTEE.I'EI'{JH Mfﬂiﬂfurﬂ'

s g T [ { : above the top of the lower cloud or the mo 1 y
-""-R L. VLT e L SR minimum altitude specified by the Adminis- motors ﬂﬂd torized dEI'.FII'..'.'EE

BE W . = _-_1'. ol B W = trator for that portlon of the Instrument
| _ o | = R | 4 ; Ll approach procedura being flown, whichever
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SURFACE TO SURFACE [ SURFACE TO AIR

AIR TO AIR

AIR TO SURFACE

Seientific and Engineering Staff

Culver City, Los Angeles County, Callfornia

Nearly all guided missiles require specialized and highly
advanced electronic systems of miniature proportions. These
systems may include servo-amplifiers, microwave receivers
and transmitters and extremely efficient though compact
power supplies. The performance objectives for this equipment
would be difficult in conventional engineering applications.

At Hughes, the achievement of such objectives in the very
limited space and under stringent environmental conditions of
the modern guided missile provides an unusual challenge to
the creative engineer.

Positions are open for Engineers or Physicists with experi-
ence in systems analysis, electronic gumidance systems, infrared
techniques, miniature control servo and gyro systems, micro-
wave and pulse circuitry, environmental testing, systems main-
tenance, telemetering, launching systems and flight test

evaluation.

RESEARCH AND DEVELOPMENT LABORATORIES
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site was nearly in line with the runway of
intended landing, that the direction of im-
pact was extremely close to the direction of
the airport, that ‘the point of impact was
only some 100 feet below the top of a hill
which was the highest land between aircraft
and airport, only 13 miles ahead, and that
the last Berlin weather given the Right was
close to Berlin minimums and becoming
WOTse.

The most probable position of the ADF
indicator, 335 degrees, as mentioned under
the section headed “Investigation,” is 25
degrees to the left of the aircraft's actual
heading at time of impact. Because of many
lnilltglhlu and unknowns entering into a
determination of the probable direction, it
is believed that the indicator may well have
read zero (directly ahead) or close to it at
time of mitial impact, thos lending credence
to the probabilitv of a straight-in ADF ap-
proach.

In reconstructing this short flight from
Laconia (only 73 statute miles) it is evident
that Capt. Carey started his descent too
early and was Jitﬂmptmg a straight-in ap-
proach to the runway, in order to get be-
neath the overcast while short of the airport
and ahead of the weather.

His position, about nine miles to the
right of course, when starting down through
the overcast is believed not to be accidental
due to wind drift, but planned to facilitate
a straight-in approach.

Since Capt. Carey testified that he had
visimal reference to known objects on the
ground up until a very few minutes before
entering the overcast, it can only be con-
cluded that he knew his ground position
when starting his letdown, Moreover, testi-
mony of the Apache pilots gives a clear
time-position  picture of the start of thas
letdown.,

FINDINGS

On the basis of all available evidence the
Board finds that:

1. The aircraft, the crew, and the carrier
u.'wr: currently certihcated.

The aireraft was properly loaded in
e "r|1U.f. to gross weight and location of its
center of gravity.

3. All radio facilities, both ground and
airborne, were functioning normally.

4. The flight was on an instrument clear-
ance,

5. The 1114 company weather message
for Berlin reported marginal weather con-
ditions; this was acknowledged.

6. The pilot started his descent not in
accord with the approved instrument ap-
proach procedure for the Berlin, New
Hampshire, airport.

7. In so doing he struck a hill while let-
ting down directly toward the airport,

PROBABLE CAUSE

The Board determines that the probable
canse of this accident was a premature and
umanthorized instrument descent to an alti-
tude that did not permit terrain clearance.

By the Civil Aeronautics Board:

Joseph P. Adams

Josh Lee

Chan Gumey

Harmar D. Denny
(Ross Rizley, Chairman, did not participate
in the adoption of this report.)
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EMPLOYMENT OPPORTUNITIES

SCIENTISTSES & ENGINEERS

Development

and Experimental
Activities

Now Republic Greatly Expands its

Adding 425,000 sq. ft. of Floor Space

Republic Aviation has undertaken a vital and huge expansion program
for its development and experimental activities. Many new opportuni-
ties at all levels of professional experience are open to scientists and
engineers. If you seek a position where your abilities alone are the key
to success, and where company growth facilitates your advance-
ment, you owe it to your future to investigate these positions with
Republic.

The large, modern building pictured above with 425,000 square feet
adjoining Republic’s Farmingdale plants has just been added, A corps

NOTE THESE REPUBLIC BENEFITS

You'll enjoy a tep salary scale, and impor-
tant personal benefits: life, health ond acci-
dent insurance up to 520,000, company-paid,
plus hospital-surgical benefits for the whole
tamily; and %5 of the cost of collegiote and
groduate study.

MEW ALL - EXPENSE - PAID RELOCATION

of pioneer thinkers is working with minds unfettered by material re-
strictions of any kind, unhampered by hidebound tradition. New ideas
being developed will be as record-setting as Republic’s many past
achievements in aircraft design.

The fast-broadening scope of these operations has ereated a large
number of positions for men with a bent toward development work,
Why not make today a landmark in your career, by checking into
the opportunities open with our staff of development engineers and coast.
scientists? Republic’s benefit program for its professional staff is un-

surpassed; the pay scale is a model for the industry. Relocation

expenses are paid.

POSITIONS ARE OPEN AT ALL LEVELS IN THE FIELDS OF:

physics operational analysis missile armament

mathematics electronics aerodynamics

physical chemistry servo-mechanisms thermodynamics
fire control stress analysis

Convenient interviews will be arranged.

Please forward complete resume to:
Mr. R. L. Bortner, Dept. C
Assistant Chief Engineer
Administration

FARMINGDALE, L. I, N. Y.
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financial worries.

PLAN, for those living outside the Mew York
City and Long lsland area, relieves you of all
The company pays intar-
view expenses for qualified condidates; octual
ond reasonable costs of insured moving of
houvsehold and personal effecls, and whare
necessary, free storoge up to 30 days.
210 par diem up to 30 days, while getting sat-
tled. And of course you'll live and work on
fabulous Long Isltand, playaround of the sast

vibration & flutter

structural and
mechanical design

FTEFEIETANEG AVIATION
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EMPLOYMENT OPPORTUNITIES

- ENGINEERS and DESIGNERS NEEDED
for: s e AT

career-minded engineers:
BOMBING NAVIGATIONAL To car m g

COMPUTER SYSTEMS

AIRBORNE FIRE
CONTROLS

MISSILE GUIDANCE

SYSTEMS PRODUCTS

JET AND TURBO-PROP
ENGINE CONTROLS

Design history

GM CAREER OPPORTUNITIES IN

is being made here

Design Engineering
Product Engineering
Product Evaluation
Field Engineering

Systems Engineering and Analysis
Experimental Engineering
Development Engineering

Project Coordination

AND WE ALSO NEED:
DESIGNERS «+ CHECKERS « LAYOUT MEN

Positions Are Permanent Excellent Advancement Opportunities
Every inquiry treated confidentially and given
immediate attention and personal reply.

WRITE TODAY FOR EMPLOYMENT APPLICATION

Mr. Louis R. Berks
Supervisor of Employment

AC SPARK PLUG DIVISION
Precision Instrument Plant

; GENERAL MOTORS CORPORATION

Milwaukee 2, Wisconsin

r -t

_B_u‘;;_inéss”ﬂyiﬁg_ growth creates need
for Aircraft Designers at Cessna

Demand for business alrplanes plus Cessna
developments in milltary aviation provide
big opportunities for creative engineers.
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Cezssna G20

Clessna 310 Cessnan 180 Cessnan 170

For a brighter future join successful Cessna

Cessna offers competitive salaries; job stability;
filving clubs; and the convenience of living within
15 minutes of work in a friendly city. MOST
IMPORTANT, Cessna offers individual recog-
nition, and new opportunities in both civil and
military aviation, At Cessna, you are an important
person. You will enjoy working here and you
will be given every opportunity to grow.

WRITE: Uessna Aircraft Company, Dept. AWP-19. Wichita,
Kansas. State experience and qualifications.

(?5,53/241,

122

‘

| CHOICE OPENING for

ENGINEERING
TEST PILOT

THIS IS IT . .. a really rare oppor-
tunity in Southern California with
all the benefits Morth American is
famous for. Put in exciting flight
time in associotion with the indus-
try’'s top scientists and enginegrs—
using MNorth American’s most ad-
vanced facilities.

QUALIFICATIONS: Minimum of
2000 hours first pilot time—with
commercial, single and multi-en-
gine land and instrument ratings.
Must hove some jet experience.
Bachelor's Degree in Engineering is
required, M5 is preferred. Engineer-
ing experience oend ATR are desir-
able,

Please send resume to;

P-53523, Aviation Week

1111 Wilshire Blvd., Los Angelea 17, Calif,
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...at Lockheed in California

These Design Engineers are working on the F-104 air
superiority jet fighter.

They are participants in an expanding program that covers
virtually every phase of Aeronautical Design. 46 major proj-
ects are In progress, including 13 different models of aircraft
already on assembly lines. Aircraft in development include the
Electra, first U.S. turbo-prop airliner. Classified activities are
equally significant.

There are sound reasons for these Design
achievements:

Under Lockheed’s Design philosophy, the Design Engineer
makes major decisions on engineering problems. He works in
an atmosphere of pronounced professional freedom. Original
thinking, new ideas are welcomed and rewarded. Moreover,
Lockheed emphasizes Design as a field that grows daily in
importance,

In career terms, Lockheed’s Design attitude and
diversified program mean:

More scope for your ability with so many projects in motion;
more opportunity for promotion because there are more upper

echelon positions; more job security because Lockheed pro-
duces such a wide range of aircraft.

Lockheed offers engineers:

Increased salary and overtime benefits; generous travel and
moving allowances that enable you and your family to move
to Lockheed at virtually no expense; a chance to enjoy life in
San Fernando Valley.

A report on “Maintenance Design of High Speed Aircraft”
taken from one of Lockheed's monthly engineering and
manufacturing forums is available to interested engineers.
Address requests to Forum Chairman J. F. McDonald.

Lockheed’s expanding Design program has created positions
at all levels in mechanical, electrical, hydraulic, power plant,
controls and structures fields. A brochure describing life and

work at Lockheed will be sent you upon request. Address
E. W. Des Lauriers, Dept. DH-3-9,

LOCKHEED

AIRCRAFT CORPORATION « CALIFORNIA DIVISION

BEURBANK CALlFORNIA
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is YOUR FUTURE as promising
as a HELICOPTER'S?

We think the future of the helicopter is virtually
unlimited. Why not make your future just as
promising?

SIKORSKY, pioneer helicopter manufacturer,
needs . ..

WEIGHTS ENGINEERS
ELECTRICAL ENGINEERS
STRESS ANALYST ENGINEERS
AIRFRAME DESIGN ENGINEERS

to do important work in the fascinating and fast-
growing helicopter field. Expanding military and
commercial requirements are a challenge to skilled
men—offer excellent opportunities to further your
professional stature.

Engineers whose abilities or experience qualify them
for these responsible positions will enjoy a well-
rewarded career with a secure future and many
benefits for themselves and their {amilies.

Send a complete resume to R. L. Auten, Personnel Department

SIKORSKY AIRCRAFT

Bridgeport 1, Connecticut

unlimited opportunities for

* Design Engineers e Drawing Checkers
* Draftsmen  Structures Engineers

e Aerodynamicists e Stress Analysts

- -

A

; Investigate the possibilities awaiting you at one of America's
fastest-growing, moit experienced rotary wing manufac-
turers located in an ideal climate and environment on the
West Coast. Military contracts for both production heli-
copters and long range research and development work.

£y
-q..i'- .

Excellent working conditions, over-time pay for ex-
tended work week, paid vacation, employee benefit plan.
Finest educational, cultural facilities, shopping centers,
ample housing. Just 35 miles south of San Francisco,

- Hiller is in the Bay Area's choicest locale for the "Cali-
fornia Way of Living.”

Send resume fo: Engineering Personnel Section

HILLER HELICOPTERS

1350 WILLOW ROAD » PALO ALTO, CALIFORNIA

124

=
I

R e s T IE

ENGINEERS

bRADUATE ENGINEERS

Interested in

Hydraulics?

Pneumatics?

Electronics?
Electro-Mechanical Devices?

LT O AR

|

HEVELOP YoOUR PROFESSIONAL
ShILLE WHILE DEVELOPING
ADVANCED JET ENGINES

in General Electric’s
Aircraft Gas Turbine
Development Department

For an execeptional oenglnesr—uwith the
Flglit combloation of originality and
technleal competencre—thers I3 8 stimu-
lating opporfunity hers. to work with a
small, profesgional group In the fm-
porLant fleld of alreraft englne contrals

test equipment or facllitles develon-
menk.,

General Electrle is well known for s
many divérie research and manofactyr-
ing actlvitles. Advancevent wlll be
rapid, for o talenied man. Specinl op
poriunitles oxist for engineers and
mathematiclans with ndvanced degrees
and pxperience In jet engine Llesting,
Might testing, and analog englne simu
lstors to do advanced research In the
field of engine slmulation and eanirols
ivilems development,

Fledga send complele delaile, in
comfidenee, for

Ak 1, L ROACH
AGT Development Department

GENERAL @B ELECTRIC

UClneliimatl, Dhie
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Aircraft

Engineers

Martin

offers opportunities in the
| following fields: =

o

AIR FRAMES
FURNISHINGS & EQUIPMENT

INSTALLATIONS

- Plegse submit
" confidential resume to h'"nx
’ J. M. Hollyday, The Martin
- ™ Co, Balfimore 3, Md. -~

ALTIMORE
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North American Aviation Has Unequalled Opportunities for

ELECTRONIC, ELECTRICAL, INSTRUMENTATION
ENGINEERS and PHYSICISTS

North American offers you major projects, advanced facilities and experienced organization .

where you can become a key figure in research, design and testing of the electronic and electro-

mechanical components that will form the “brains” for airborne wvehicles of tomorrow.

You can join the leading company in advanced aircraft design and production. To create a
favorable climate for ideas, North American has eliminated the “coordinator.” You work on your
ideas—follow them through to completion. You may gain recognition for your efforts in the form

of Patent Awards and Suggestion Awards.

SPECIAL OPPORTUNITIES:

ELECTRIC MOTOR DESIGN GROUP: A new group is now
being formed to design specialized eleciric motors. This is
an unusual challenge for men with fractional H.P. A.C.
and/or D.C. molor design experience. You'll work with
new metals, new ideas . . . you'll design the elecirical mo-
tors needed for future aircraft designs.

FLIGHT CONTROLS GROUP: A newly formed seclion of
our Flight Controls Group will tackle special problems of
controlling flight stability at supersonic speeds. Openings
exist at all levels of experience, including research-directive
positions. You'll probe the future in acdvanced stages ol
research . . . particularly in the development and testing

ol high response electrical and mechanical closed loop sys-
tems and components . . . in the evaluation ol Mach censors,
gyros, accelerometers, force transducers,

ENGINEERING RESEARCH LABORATORY: New positions

for all types of electrical and eleclionic engineers exist at
all levels ol experience in our Research Laboratery. These
positions have been created by North American’s leadership

in research . . . you will take up where our research has
led. You'll work closely with the world-recognized engi-
neers . . . on the team that's engineering ahead for a better
lomorrow.

Write todaoy:

Engineering Personnel Office, Attention: Mr, L. W. Stevenson, Department 56-AW, Laos Aneelena 45, Califernia

ENGINEERING AHEAD FOR A BETTER TOMORROW

MORTH
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AMERICAN VIATION, INC.

NORTH AMERICAN AVIATION HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD
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EMPLOYMENT OPPORTUNITIES

" RAPIDLY EXPANDING COMPA
NEEDS

Aerodynamics, Heat Transfer
and Huid Mechanics
Engineers

in our
| Development Programs

in Hypersonic Missiles |
and

Research Programs
Hypersonic Fluid Mechanics

' and Heat Transfer

We are looking for engineers who
have experience in:

@ Supersonic and Hypersonic fluid |
mechanics

® Supersonic Wing Theory

® Missile Dynamic and Control
Analyses

® Missile Trajectory and Disperson
Analyses

® Acrodynamic Heating

® Heat Conduction

® Ballistic-range or Free-flight

Research Technigques
I ® Basic Research in Fluid Mechanics

Encouragement will be given to Engineers
| who can initiate and conduct research
progroms in the field of Hypersonic Fluid
Mechanics. Openings are availoble for
| graduate Engineers with advanced de-
grees and/or experience.

Write to: Personnel Manager I

| AROPHYSICS DEVELOPMENT
CORPORATION

(Subsidiary of Studebaker-
Packard Corp.)
| P. O, Box 949 Santa Monica, Calif. I

.
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q uu!it}' control

STSTEMS £
com pD”E”f dES.lgn

cﬂurdmatmn

NGINEERING

Rogaridiess of which 1s8 your oltlmate ohjective the
broad practlcal sxperlence you get In FIELD EXN-
GINEERING will supplement sour theoretieal
tminlng, prepars you to mesat the challengs of tha
future and put you years ahead!

RAYTHEON FIELD ENGIMEERING

I diraralfied. Nadar, Sonsr, Goided Missller. Com-
paters, Microware and other speclalizsd ecqulpments

afer nn oulstanding opportunity to qualified men
in earm excellent salaries while working among
authorlties In these flelds. Your performance regu-
lates your progress, Liberal Insuranee and retire-
ment plans. Generous traval allowanees and other
beneflts. CGrow with a growing organization. Wrile
MW £

RAYTHEON MFG. CO.

Government Service Department
100 River Street

Waltham 54, Massachusetts

126

TSSO

MECHANICAL ENGINEERS

Development Work on

Aircraft Gas Turbine
Engines and Controls

Creative minds thrive in the flne
professiona]l working climate pro-
vided by this department of Gen-

ofal Eleciric. Work calls for en-
glnrers to =nter flelds of research.
only llghtly oxplored heretofore,

Prodects are handled by small, &f-
fective, professlononl groups, and
ovory GE onglineer iz regarded as
an individual—given a chanea o
develop his own fdeas,

A high salary séale and many ém-
ploye benefltz add to the atirae-
tivensss of these opportuandties,

FOSITIONS OFEN AT ALL LEVELS:

Mechanical Design
& Development

Compreéssors, turblnes, combastion
chambers, exhaustz, accessories,
conteols, high-spesd, high-temperatura
minting turbo machinesy, lubrieated
parts, rofatlng and statlonnry parts,
other components.

Tests & Evaluation

Engine compapents or completa
davelopment cnglne to determine
parformance cnaracieristics,

Basic Rescarch

Aerpdynamile, Thermodynamie, eom-
bustion systems or over-sll prellminary
enging developnent,

Enfoy family Uving in Clncinnati,
noted for its ouliure and advanced
isducational opportunities.

FPleare send complate defalle,
in coenfidence fo;

AR, J. L. ROACH
AGT Development Depariment

GENERAL &3 ELECTRIC

Cinclnnatl, Ohila,

THE APPLIED PHYSICS LABORATORY
OF THE JOHNS HOPKINS UNIVERSITY

offers an exceptional opportunity for
professional advancement in a well-
established Laboratory with a reputa-
tion tor the encouragement of indi-
vidual responsibility and self-direc-
tion,

Our program of

GUIDED MISSILE
RESEARCH and
DEVELOPMENT

provider such an opportunity
for men in:
SUPERSONIC MISSILE DESIGN
WIND TUNNEL TESTS AND
DATA ANALYSIS
RAMIET DESIGN AND AMALYSIS
MISSILE SYSTEMS DEVELOPMENT
DESIGN AND LAYOUT OF
MISSILE COMPONENTS
RESEARCH AND ANALYSIS IN
AERODYNAMIC STABILITY &
CONTROL
Please send resuwmie to:

Professional Stalf Apporntmenis

Y111 X R R I NN YRR ENRNNRRENYIY
IR XX REERRIRRRNRRRR AR RN RRRRTERTNT

APPLIED FH’fSiEE LABORATORY
THE JOHNS HOPKINS UNIVERSITY

8615 Georgio Avenue
"\__ Silver Spring, Maorylond

L

ELECTRONIC
INSTRUMENTATION
ENGINEERS

Beechcraft hos immediate openings for
Electronic  Instrumentation  Engineers.
Three to five years experience in experi-
mental research testing of high speed air-
craft or missiles required. Knowledge of
instrumentation and telemetry coupled
with ability to instrument, record and ano-
lyze is essential. Graduates with E.E. de-
gree preferred. Excellent opportunity with
o0 progressive company.
Please address inguiry with resume
of past experience to

ROY F. KUNL
EMPLOYMENT DEPT.

BEECH AIRCRAFT CORPORATION

WICHITA, KANSAS

eechcraft|

s ssssiEesssEssss Ess s

ST TR R T

PROJECT ENGINEER

Aircralt Controls Field
$8,000-$10,000

A well established, midwestern company
would like to add a graduate mechanical
or eleciro-mechanical engineer to the engi-
neering team, He should have a back-
ground in the design ol hydraulic or
pneumaltic eguipmen!t such as valves,
pumps, accumulalors and actuators., Prol-
ect engineer will be responsible for layout
work. delailing ond testing. Reports di-
rectly to Chiel Engineer. There iz ample
n;pnrtunihr for advancemen! in this rap-
idly expanding company. Age 28-38. He-
plies handled in strict confidence. Include |
business experience, oducation and pres-
en! compensaiion.

Write: F=T008, Aviatlon Week |
K20 N, Michigan Ave., Chieago 11, IIL

ADMINISTRATIVE
ASSISTANT

Prominent Director of Research of stable
major company in electro-mechanical fields
needs capable administrator, age 30 to 40.
Must have sound educational background,
ability and experience in electronics, phys-
ics, math, chemistry, mechanics, or @ good
combination. Excellent permanent position
with expanding company. Stimulating at-
mosphere, diversilied programs, congenial
associates, excellent living condifions.
Want an outlstanding man who feels his
future is in adminisiraglive maonogement.
This olfers a prominen! and challenging
position in an ouilsionding company. Loca-
tion—upper midwestl. HReplies will be held
in siricl confidence, Send resume 1o

P=-T048, Aviation Week
B30 No, Michigan Ave,, Chicago 11, I, I

—
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NORTH
AMERICAN
AVIATION

OFFERS CAREERS IN
Design &

DEVELOPMENT
of

AIRBORNE VEHICLES
of the future

Your experience ond ftraining will gain
fullest reward and opportunity at Morth
Americon Aviation . Builder of maore
pirplones than any -n-lhﬁl' company in the
world . . . Leader in the design of air-
barne vehicles of the future. Investigote
MOW!

ENGINEERS

Enginearing degrees required for all apen-
ings below. Positions to match your ex-
perience — from beginning to senior in
aircraft, or even if your engineering ex-
perience haos been QOUTSIDE of the aircraft
mdusiry—

Electrical

Design

Power Plants

Research

Aerodynamics

Structures

Vibration & Flutter

Controls

Electronics

Heat Transfer

Instrumentation '

Servomechanisms

Dimensional

Mathematics
Computer Programming
Weight Control

Testing

ADMINISTRATIVE PERSONNEL

Technical Writers
Technical Artists |
Technical Illustrators
Design Illustrators
Artists

(Layout & Advertising)
Draftsmen

CONTACT
BOX A-L1
NAA ENGINEERING PERSONMEL ‘

Los Angeles 45, Calif.

NORTH |
AMERICAN
AVIATION

LOS AMGELES (45), CALIF.

AVIATIOM WEEK, September 12, 1955

EMPLOYMENT OPPORTUNITIES

TO THE FINE ENGINEERING MIND
SEEKING THE CHALLENGING PROJECTS IN

CONTROL SYSTEM DESIGN

CONTROL SYSTEM DESIGN ENGINEERS will find exceprional career
opportunities now at Convair in beautiful San Diego, California. Men with
understanding of dynamic performance design criteria and capability of
trsmsl.lrmg these criteria into actual hardware design through dﬂtgn analy-
sis and integration are especially needed. Included are engineers with
backgrounds in Dynamic Analysss, Electronics, Servomechanisms, Hydran-
lics, Stability Augmentation Systems, and Antomatic Flight Control Systems.
Projects will embrace (1) Establishment of design requirements working
from performance criteria (2) Control system operational evaluation (3)
Conrtrol system design analysis and synthesis (4) Organization of control
system test programs (3 ) Reliability studies of systems, sub-systems and
components and (6) Component evaluation. Unusual opportuniries also
exist for Control System Design Engineers experienced in control system
design integration with related items of equipment such as Fire Control,
LS, Automartic Navigarion and Automaric Landing Systems.

CONVAIR offers you an imaginative, explorative, energetic engineering
depurmem to challenge your mind, }uur skills, and your abilities in solv-
ing the complex problems of vital, new, immediate and long-range pro-
grams. You will find salaries, facilities, engineering policies, educational
opportunities and personal 1dwmmg&s excellent.

Generous travel allowances to engineers who are accepted. Write at once
enclosing full resume to:

H. T. Brooks, Engineering Personnel, Dept, 109

CONVAIR

A Division of General Dynamics Corporation
3302 PACIFIC HIGHWAY SAN DIEGO, CALIFORNIA

SMOG-FREE SAN DIEGO, lovely city on the coast of Southern California, offers
you and your family a wonderful new way of life...a way of life judged
by most as the Nartion’s finest for climate, natural beauty and casy (indoot-
outdoor) living,
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EMPLOYMENT OPPORTUNITIES

| CHIEF ENGINEER
ELECTRO-MECHANICAL

Direcl! the design and development programs for leading., well-established manu-
facturer of aoronoutical accessories and eleciro-mechanical components. Man
selected for this outstanding opportuninty will be a@ graduate E.E. with closely
related experience. Salary is open. Age 32 1o 45.

In first reply please give all pertinent information including age. experience. edu.
cation and salary, All replies confidential. Our employees know of this ad.

| P-757%6, Aviation Weak
1111 Wilshire Blvd,., Lios Angelasa 15, Callf.

SALES MANAGER
SOUTHERN CALIFORNIA

Aeronautical accessories distributed by leading, well-established company. Super-
vise nation-wide marketing program including direct represeniation and manufac-
turers’ representatives. Excellent stock option, pension, and profit sharing in
addition to top salary. Man selected will be between 35 and 45 with broad market-
ing background in the electro-mechanical or aeronautical accessories fields.

In first reply please give all perlinent informalion including age, experience, edu-
calion and salary. All replies confidential.

Write

P-755%3, Aviatlon Weelk
1111 Wilshire Blvd., Los Angeles 17, Callf,

STRUCTURES ENGINEER

® Opportunity 1o pioneer in wing de-
sign for acerodynamic heating.

® Development program for wing siruc-
tures of high performance aircrafl.

® Association wilh scientists and engi-
neers in a small, aggressive com-
pany engaged in advance research
and development programs lor guid-
ed missiles,

Write to: Personnel Manager

AEROPHYSICS DEVELOPMENT
CORPORATION
(Subsidiary of Studeboker-Packard Corp.)

P. 0. BOX 949
SANTA MONICA, CALIF.

SPECIAL SERVICES

TO THE

AVIATION INDUSTRY

OVERHAUL &

MAINTENANCE

ONLY 112 HOURS FROM N. Y,
PORTLAND, ME.

QUICK SERVICE ON
100 HOUR INSPECTION

Repaoir S5tation
Complete Faocilities
CAA Inspectors on Field

Specializing in Twin Beech, Grumman
Widgeon, Beech Bananza, Mavion,
all other light aircraft,

NORTHEAST AVIATION

Partland Mun. Airport Portlond, Me.
Milton V. Smith, Gen. Mgr.
Phone: Portland 40309

WE’HE. gEnWIuﬁ

WE MEED o project engineer for
direction of current projects. De-
sire an individual with aircroft
aerodynamics or preliminory de-
sign experience who wants to ac-
cept responsibility for complete
pl‘l:lgﬂ]l'l'ls,

WE MNEED competent imaginative
engineering designers for design of
ageronautical facilities such as large
flexible nozzle trisonic wind tun-
nels.

These positions will challenge you and
provide excellent compenzaotion.

FLUIDYNE

Engineering Corporation
425 No. 7th Street, Mpls. 5, Minn.

FLIGHT ENGIMEERS

Immediote openings for fight engineers de-
siring infernotionol flight coreer (Mew York
Base), with

PAN AMERICAN WORLD AIRWAYS

Beginning salory $5670. Employes benefits
include retiroment & life insuronce plans,
30-day vocations per yr., discount travel, efc.

Applicants must be U.5. citizens, moximum
oge thru 31 yrs., H.5. grads, college engi-
neers preferred, oble to pass flight physieal,
ht. 56" 1o &'4",

Must have ALE Licenses ond qualify for CAA
Flight Engineer Exaom, OR, have completed
CAA Flight Engineer written examination,

Contoct your nearest employment office;
28-19 Bridge Plozo Morth, LIC, M.Y. 5T §-5858
Int’l Airpert, Miomi, Fla. Tel. 64-3411
Int'l Airport, Son Francisen, Cal. PL 5-7000

Seattle /Tacoma Int'l Airpart, Seattle, Wash,
CHERRY J3-400

or

Axst, Chief Flight Enginear, Int'l Airpert,
Houston, Texos. OLIVE 4-2673
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REPLIES (Boxr No.): Addrozs (6 office nearest vou
NEW YORK: 330 W, £2nd SBt. r358)
CHICAGO: 520 N. Michigan Ave. (11)
SAN FRANCISCO ! 68 Posf 8t. (§)
FOR ANGELES: 1111 Wilakire Blvd. (17)

POSITION VACANT

Engineer with extensive Right test and instru-
mentation background who has a flair for
gales and has executive and administrative
targets for his future. An unuzual opportunity
for growth and responsibilities if he can
prove leadership and business judgment.
Forward resume. Loecation: New York area.
P-7534, Aviation Week.

T o —

POSITIONS WANTED

Design Engineer-Executive Pilot currently
engaged in electronic; electro-mechanical
prajects desires job with part/full time busi-
ness flving. 9,580 world wide hrs ATR DC-3
DC-4 Connie C-48 C-60 D18; Jet Pilot VIP
Pilot U 8 Dignitaries Foreign Royalty with
top level public relations experience profes-
gional lecturer Africa white hunter 04 mar-
ried. Rrochure zent all inquiries. Reply Los
Angeles office. PW-T650, Aviation Week

REMMERT-WERNER, Inc.
Loambert Field St. Louils, Mo.
aoffer vour cholice of

1 DAY 2 DAY 3 DAY
100 hour 100 hour
INSPECTIONS OR DVERHATULS

for

BEECHCRAFT D-3 LODESTAR

AIRCRAFT DEALERS

PERSONAL and EXECUTIVE AIRCRAFT

Buy — Sell — Trade — Finance
INQUIRE FOR FREE LIST

GRAUBART AVIATION

| 679 M. Michigan, Chicage, MOhawk 4-7190
“WE OWN THE AIRCRAFT WE SELL"

PARTS & SUPPLIES

NAVCO . s
INC. PErhing 1-1710

Has all Parts and Supplles for Exscutive
DC-3 LODESTER BEECH
Alrframe Engines Radios
A R.C. Bendix Collins Lear Sperry Wileox
P&W Continental Wright Goadrich Goodyear

POSITIONS WANTED

Pilot: Executive—Industrial—S5400 hours
18% econtinuous accident free. Hromd nd-
ministrative and electronic background.
Commercial DC-3, DC-4, PBY (zen), Instru-
ment, All single engine including jet. Com-
plete resume on request,. PW-T561, Aviation

| Week.

Experienced Salesman with executive and
college background. Desires position with
Alreraflt Co. Aircraft acoessories or instru-
ment mfr. commercial line. Will relocate.
Rezume on redquest. PW-T5E6, Aviation

Week.

AVIATION WEEK, September 12, 1955

ENGINEERS

NORTH AMERICAN'S
MISSILE & CONTROL

Section Offers

ENGINEERS - PHYSICISTS - DESIGNERS

Careers in design ond development of

Guided Missiles

Pianeer in guided missiles since 1944,
M.A.'s Missile & Control Section is fo-
day a leader . . . N.A. is prime con-
tractar for the SM-864 MAVAHO IM-
TERCOMNTINENTAL GUIDED MISSILE
. « +« You can join this success . . .
You can work with the top engineers
who have brought M.As Missile &
Contral operotions to their present
expanding point:

Electro-Mechanical (Controls) Careers:
Senior Electro-Mechanical Engineers

Electro-Mechaniaal Engineers, Designers

Standards Engineers
Special opportunity for exper. engi-
nears now available.

Electronics Mechanical Engineers,

Physicists, Mathematicians
with experience In Fire & Flight Con-
tral Systems or in servomechanisms,
kingmatics, dynomics, digital, trons-
sistorized, analog computers and gy-
rMoSCopas.

Fire Control System Instructors

MISSILE-FRAME

(Aerophysics) Carcers:
Aerodynamicists

Electrical Mechanical, Aircroft
Weights, Standards,
Structural Engineers
Metallurgist—

Sheet Metal Forming

Flight Test Engineers

Data Analysis

Evaluation of the missile flight test
ond participation in their planning
and execution. Technical and scien-
tific background required.

Supporting Personnel

Standards Spec. Writers
Engineering degree prof. but bus.
grad. can qualify. Tech. writing ex-
parience essential.

Electronic Handbook Writers

Top careers for top experience. Engi-
neering degres pref. Familiar with
mil. specs. Project responsibilities and
rewards. Apply now,

Technical Artists
Blueprint reading essential, Top posi-
tions.

Computer Programmer
Mathematician exper. on 701

Mathematicians
Solution of simultanecus diff. equa-
fions.

Controct Spec. Writers

Design survey, estimating, spec. wrif-
ing and co-ordinating.

CONTACT BOX A-MI
N.A.A. ENGINEERING PERSONNEL

12214 LAKEWOOD BLVD.
DOWNEY, CALIF.

NORTH AMERICAN AVIATION

.ﬂ-'_—-—----——r—-—-——-—r-—-F"-—-———-"-h-_-—-‘
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EMPLOYMENT OPPORTUNITIES

engineers

for

well-rewarded
careers

In
RESEARCH

Openings at many levels for —

Aaronautical Engineers
Mechanical Engineers

-

i

h

I

|

I

|

!

I

I

|
-w

Wind Tunnel Engineers
Chemical Engineers
Physicistis

Machine Computing Analysis
Instrumentation Engineers

Caonstantly varied and fascinating
work where craative thinking is
appreciated, Cangenial associates,
Pleasant New England living. The
finest research facilities.

B T T s s S e e —— Y e I

Write Mr. H. W. Miller,
Administrative Engineer, for ‘ ————————————— —
Technical Application Form.

Research Department
UNITED AIRCRAFT CORPORATION

400 South Maln Street
East Hartford 8, Connecticut

Installing model in the UAC Transonic Wind Tunnel.
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SEARCHLIGH

T SECTION

{Classiliod Advertising)

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE

. CA47

FOR SALE

CARGO AIRCRAFT

‘ e 4400 HRS TOTAL TIME
SINCE NEW |
I

* EXCEPTIONALLY CLEAN
AIRCRAFT

e THIS IS A PREMIUM AIR-

DE-ICER BOOTS

ORDER NOW! |

All Models
Cﬂll—-erte—erE

Rochester A1rpnrl‘ Rochester, M. Y.

machinery A s
OPEN TIME bunll'

Available On your

: memflcuﬂnﬂs
Frm:'l uction COMPETITIVE
Equipment

HOURLY RATES
of all types

eeoese el PEERLESS

Wa will be pleased | Products, Inc.
to quate on your re=- | 2440 Dixwell Ave.
guirements. Mo ob- | Hamden 14, Conn.
ligation of course. CHesinut 8-2750
e T Y i e

HELICOPTER PARTS

BELL - PIASECKI - HILLER

Priced to sell
HELICOPTER AIR PARTS

PLANE AVAILABLE FOR
I IMMEDIATE INSPEC-
TION MIAMI, FLA. -'

“We are Owners”

LEEWARD
AERONAUTICAL SALES, INC.

P.O. Box 233 EEN Ak
Miami 48, Florida
| Telephone 65-6463

BOX 62
Genasee 7301 COLLEGE POINT 56, N. Y. l
HIGH ALTITUDE AIRCRAFT B _ FOR Shes
, -180, 195-310
FOR SALE OR LEASE Tt Iekse in Cotaorations Dnmedtats ASIvery.

PRESSURIZED CABIN

Superior to any Jets now avail-
able for High-Altitude Research
and Environmental testing or
Mapping.

Capable of 3 Hours ot 45,000 feet |

F&E-T480, Aviation Weelk
1111 Wilshire Bivd., Los Angeles 17, Calif.

ENGINE WORKS

Lambert Field Inc. 5t. Louis I

Lurgr.st supplier of engines for executive
. We stock, overhaul, and install—

"SUPER-92

Wright Pratt Whitney

R1820  R1330

I -202, -56, -T2 -75, -92, -54
Also R2000-D5, -13 R1340 R985

DC3 Owners—write for our DC3 engine |
evaluation form, and engine exchange plan.

FOR LEASE

CORPORATION LOCKHEED
PY-1 VENTURA

With executive cabin appoiniments,
Complele radie and instrumentation for
day, night, and instrument {light, Cruises
265 MPH, range 1650 miles. Available te
responsible lessee al a cost lower than
ownership.

FIL-1628, Aviation Week
T30 W. 48 Bt., vew York 38, M. X1,

Wet or dry. International Aviation. White
Pl u11- N. Y. Tel: B=-2049,

All mutlt-lr. l_'-::m:ul:lu alrl:rai't—naw and u:.l.-d
Executive PV-1 for sale or lense. Immediate

delivery. MeKinnon-Hickman Super Widgeons
and conversion kits, Welsch Aviation Com-
pany, G0 E, 42 Bt., New York, N. Y. MUrray
Hill V-G88&4.

WAHTED
Wish tu_pl:r:;nn h-r-: or three :r.traight E:d-T

: I'ull:r equipped anti icing heating eguipment

24 volts Standard Airline radio P & W Wasp
preferably 90 D and Cynthia Mags all CAA
modifications Incorporated 28 passenger air-
lineg interior air frame time not exceeding
2700 hours =ince overhauled engines and
propellers seroed. Ouebee Alr Inec.., Mont
Jall, Quehec.

WANTED

| AIRPLANES WANTED

Nead 50 Bonanzas, Mavions, 180%s, 190%.
170's, Aero Commanders, Twin Naviona,

Twin Beeches, elc.
Will Buy Dealera’ Stocks New or Used

Vest Aircraft Co.’s Skyranch
BOX 5308, DENVER 17, COLORADO

s = 1
i | | SPECIALTY ITEMS F'."i - We Buy DC-3 and c-47
Deal Directly JACK & HEIHT!T LH’IE;IHG E{AHBAHD [—n!.w mTpnru ILI'.:jifLIJ-E-l.E.“I:h":H- S:;lil-it;.!: HEE.':;THI :-Prﬁ._r
with Owner HANGAHS EEEEEF.FEE?EEE SCINTILLA qfrmrruﬂﬁnn?r;““ﬁ;rnﬂ or Wright. ~State price,
FANITROL OIL COOLERS e e s are mot brokers |
U.5S. Havy type. WRITE FOR LIST ch
12'5' tlnnr !pl]'l'l A?IAFLRTE IHE. LuthliETl:_‘:.EET WERHEES*' I-.E:'El;r Hn.
by 200' depth | P. 0. Box 65 Miami 48, Fla. L 5 S 4
Doors 120'x28’
All Steel Constructed. Excellent I ZERO TIME C 46 "R WANTED I
monetary saving and good delivery IMMEDIATE DELIVERY USED TWIN ENGINE |

if you are considering the construc-
tion of o hongar of this size.

»

TRADE-AYER COMPANY

Linden Airport Linden, N. l.
Hunter G-7690

UNDER 1,000 HOURS SINCE NEW
Just Complately Remanufactured by
Curtiss-Wright Licensed Faclory.

Never in Accident—]12 Months C. of A.
PRINCIPALS ONLY
FS-7621, Aviation Wenk

530 W, 42 S1., New York 36, N, Y.

EXECUTIVE AIRCRAFT

Immediate cash for elean alreraft

GRAUBART AVIATION
fivs N. Michigan — Chicago — MOhawk 4-71590

“Take a Heading for Reading”

FOR THE

MAINTENANCE - OVERHAUL - MODIFICATION - INSTALLATION
READING AVIATION SERVICE, INC.

MUNICIFAL AIRFORT FPhone 3-5255 READING, FPENNEYLVANIA
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REST

I WANTED—SURPLUS ROD & BAR

Stainless-Aluminum-Steel-Brass. Any size;
type and guantity. Cash for termination
inveniories.

Send lists fo:

COLLINS ENGINEERING COMPANY
9050 Washington Blvd., Culver City, Calif.

AVIATION WEEK, September 12, 1955

SEARCHLIGHT SECTION

Immediate Dehverr and Installation

Bendix Sperry
RDR A-12

Airborne Radar Automatic Pilot

According to the airlines, they’ll pay for themselves with
fewer cancellations and detours
shorter, smoother flight paths
less crew and passenger fatigue

Remmert-Werner has installed more Bendix Airborne Radar and Sperry A12
Autopilots in business aircraft than anyone else. Only Remmert-Werner
has the one piece DC-3 radome.

Custom 18

Conversion

Make your trovels pleosant ond refreshing, os

you relax in @ roomier, more convenient cockpit,
or spread out luxuriously in comfortable, adjust-
able reclining chairs in the spocious new modern
interior. Plenty of big windows for easy vision,
and an ingeniously fitted snock bar for in flight

meals or tidbits. While conversion Is
in progress on your plane, you may alse have, accord-
ing to your own desires, complete overhaul fer air-
frame, engines, ftonks, surfaces, wings, electronics,

radios, and other components.

Write for an estimate ftodoy, and see what a little

imagination and experience con do for your air travel

comfort,

Immediately Available Custom D18S
by the Time You Read This Standard D18 S

—and another new

Surer-92 DC-3

ready in September
with your choice of engines
Super-92
Pratt & Whitney R1830-75, -94, R2000
Wright R1820-56, -72

Bendix or Collins radio, new ship guarantee, com-
plete 8000 hour overhoul, beautiful custom
interior, big windows, 200 mph.

REMMERT-WERNER, Inc.

PErshing 1-2260 Lambert Field ST. Louis, Missouri

AYIATION WEEK, September 12, 1955 131
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UNITED

SA FER. ADJUSTABLE

MAINTENANCE STAND

Provides a 3' by 615’ safety steel plat-
form with guard rails at exactly the
right height for maximum efficiency.
Plentyv of room for tools and freedom
of movement. Easily positioned by
one man, hydraulic lift operates like
an elevator. Attachments available |
for motorized towing. Capacity 500
Ibs., Model D4 service range 3 to T'.
Model D5 service range 7’ to 127, '

THOUSANDS IN USE TODAY
THROUGHOUT THE WORLD

Write for prices

UNITED STEEL & WIRE CO.
BATTLE CREEK, MICHIGAN

NEW, COMPACTY

col?

OXYGEN
CONSOLE

Complete, fixed 300

A ge cost of com.
oxXygen E}I"E-'IEI'TI p|¢::r:;.':l'5fﬂl'l‘l including

‘F'l:lr' hUEiHEEE installation.

- Write todoy for more
a II"CI'{:IH. infarmaotion, Give make
WL Try, of oircraft.

M

SCOTT AVIATION CORP.

275 Erie Sireet, Loncoster, N. Y

Export: Southern Dxygen Ceo,
15 Waeast 57th Sireet, New Yaork 19 N. Y.
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NEW AVIATION PRODUCTS

Missile Noses Made Airtight

Vacuum mpregnating unit  makes
plastic nose sections for guiqlul missiles
airtight by using polvester resins. Car-
bon steel 1;I1.1m]:u_r pivoted at midpomt,
15 said to be E‘ll’.‘l’:l}_]]t_ ot "..'l.-l’[lh‘l'il'llil]]i“
500 psi. internal pressure and full vac-
uum. Inert gas 15 used to mcerease the
penetration of the impregnant in the
NoOse COVers.

Storage reservoir, fitted with an agi-
tator to stir impregnant, has a remov-

able top and bottom for cleaning.

Liquid trap in the vacuum line prevents
impregnant from being carned  over
mto the vacuum pump.

. J. Stokes Machine Co., Phila-
delphia, Pa.

Flat Surface Thermal Switch

Hermetically scaled thermal switch
15 designed for easy mounting on fat
surfaces such as aircraft heaters or
wherever skin temperature control s
desired. It uses a bimetal element and
stainless steel case,

The electric rating 15 115 v. a-c, 2
amp resistive; environmental temper-
ature range is —05 to 800 F; calibration
range 15 from —20 to 600 F. Size is
Ixlxd 1.

Control Products, Inc., Sussex St.,
[Harrison, N. J.

Auxiliary Power for Missiles

AiResearch auxiliary power unit,
Model APU-1, for electrical and me-
chanical operation of guidance and
control svstems of short-range guided
missiles, utilizes solid-propellant  gas

generator. The unit is said to be capable
of withstanding shocks, vibrations, ac-
celerations and temperature extremes
normally encountered in missile appli-
cation,

Rated combat operation time 1s
about 60 sec. at 30F, which can be in-
creased to 120 sec. Control of both air
and hot gas operation is accomplished
with a speed-sensitive governor which
contacts a micro-switch to activate a
solenoid-operated diverter valve the
nozzle exhaust.

AiResearch Manufacturing Co., Los
Angeles, Calif.

Analyzer Checks Plane Controls

Model 405 flight control system an-
alyvzer automatically plots aircraft con-
trol system characteristics.  Electric
actuator moves control stick or rudder
pedal and driving force 15 measured by
a force transducer. Displacement of
corresponding control surface is trans-
mitted to a three-turn potentiometer.

Force and displacement signals are
recorded on X and Y axes. Hysteresis
curve is automatically plotted as the
actuator moves the stick or pedal. In-
strument is said to be adaptable for
laboratory use as a verifier for original
svstem designs.

Gray & Huleguard, Inc., 930 N.
Hancock Ave., Los Angeles 46, Calif.

Aluminum Extrusion Press

New 1,700-ton long-stroke oil hy-
draulic press accommeodates billets up
to 27 in. in length. Aluminum press
is arranged for automatic and single-
cvele pushbutton control from a pulpit-
tvpe control station. Pump is a mul-
tiple-piston  tvpe with servo motor
control and is directly driven by a
900-rpm. electric motor.

Operating speeds are 600 in./min.;
extrusion 35.5 in./min.; return 300 in./
min. Press with runout table is 120 ft.
long, 13 ft. high and 12 ft wide. Total
weight is 100 tons.

Watson-Stillman Co., Div. of H. K.
Porter Co., Inc., Roselle, N. .
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The Navy’s newest jet fighter plane, the XF8U-1—

designed to operate from aircraft carriers at supersenic
speeds—combines a high rate of climb,

exceptional combat ceiling, and penetration
of the speed of sound in level flight.
Contributing to its high performance record is
2 the optical precision of its Swedlow-produced
transparent canopy and windshields.

Swedlow’s outstanding reputation for scientific
accuracy in transparent glazing applications
accounts for Swedlow's selection as supplier
.~ for so many important developments
in the aircraft field. :

LOS ANGELES, CALIFORNIA * YOUNGSTOWN, OHIO



M“AHGE builds

‘em for heavy loads
and long service!

Cramped [|'|h|.l1:|_i~1 don’t cramp the
stvle of ADVANCE midgets and mini-
.Ltiln_*"-. You can use them on loads up to
5 amperes continuously .. cand at three
times their rating intermittently —with
complete safety. They'll resist shock
and vibration. .. stand up under tem-
perature extremes, You'll find them
readilv adaptable to any mounting
need, .. anv tvpe of duty. Here are a
few examples:

“TINY MITE"
MM & MP SERIES

This ultra-small d-c relay
occupies less than Y2 cu. in.
mounting space! It's stable
under vibration and shock
..plated to prevent corro-
sion. Operate time is 5 milli-
seconds. Contact rating: .5
amp. or 1 amp.

MINIATURE
TELEPHONE TYPE
TQ SERIES

Only .94 cu. inches in size,
yet this relay carries S-amp
loads in any combination
up to 4 PDT. Mechanically
secured throughout, it's
extremely efficient. No gas-
sing or bubbling. Withstands
10G vibration. Temperature
range: —55% to 4-125° C.

Hermetic enclosures on these types are im-
pervious to varying climatic conditions...are
sealed and carefully checked against leakage.

Write for literature on any of the above
series, or the complete ADVANCE line.

ADVANCE ELECTRIC
HHD RELAY CO.
‘-"~1‘a B

An Elgn National Walch
ke St company Affiliate

F435-M NORTH NADOMI STREET
BURBANK, CALIFORNIA

Sales Representatives in Principal Cities of
UK, and Canada
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ALSO ON THE MARKET

FElectronic repeat cvele timer 15 uscd
in sign flashing, life testing, bag flling,
u.ﬂn'unﬂ and  automatic  weighing.
Model No. 4 utilizes an electronic cir-
cuit with two cold cathode trnodes.
Output is a smgle pole-double throw
relav with S-amp. contacts, Tuncr s
avatlable for panel mounting or n a
sx4x5 m. box—G. C. Wilson & Co.,
1915 Eighth Ave., Huntington, W. Va,

Torque control clutch for power screw-
drivers has range of 5 to 85 in./lb. and
is easily adjusted to the desired torque.
Limiter is always completely re-engaged
and ready for mstant action whethao
the operator works with the power on
continuously between operations or gocs
onto the work with a dead motor. "The
limiter can be used on any avalable
power source, from hand tools to auto-
matic multiple spindle drills.—Liver
mont, Inc., Maple and Myrtle, Monro
via, Cahif.

Portable graphic recorder may be used
directly as a recording villivoltmeter oo

as a means of recordmg pressure, h-:rlli

intensity and tunpuitnr:_ with appro-
priate transducers. Model G-10 weighs
15 1b., measures 10 x 74 x S5 m. and fea:
tures a standard full-scale response tune
of 2.5 sce. and o standard sensitiviby
of 100 mv. full-scale, Accuracy 15 17
and maximum  allowable signal source
resistance s 0.5 megohms.—Special
Products Div., Varon Associates, 611
Hansen Wav, Palo Alto, Calif.

Portable measuring instrument  per-
forms both d.c. null detection and
lincar deflection measurement,  The
magnetic null indicator weighs 16 1b.
lnn:l measures 7x5x12 in, It hamru low
noise level of less than 2 mv,, Eugh 5Ll
bilitv, a zero drft of less than one di-
vision per hour, Linearity of the instru-
ment, =5%, provides accurte pro
duction testing of precision  resistors,
potentiometers, capacitors and other
clectrical components where the devia-
tion from zero must be measured.-
Docleam, Division  of  Minneapolis-
Honevwell Regulator Co.. 1400 Soldiers
I"ield Rd.. Boston, Mass.

Electric motor driven hydraulic ol
pump, Model RG-6100E-1, 15 designed
5 a line mounted lubricant pump to
feed MIL-0-5506 oil to hydro-mechani-
cal clutch in helicopter transmissions.
Unit pumps 5 gal. in 20 sec. with oil
at 70I°. Rated at 15 gpm. continuous
duty when oil is above 160 .—Lear,
Inc.. Lear-Romee Division, Elvria, Ohio.

Aluminum alloy disk hand wheels crank
shafts on jigs and hxtures. Available in
Four- and fve-inch sizes, wheels feature

finished OD with boss faced off and
centered.—Jergens Tool Specialty Co.,
712 E. 163 St., Cleveland, Ohio.

Tubular mufiled furnace, cspecially de-
signed for high-temperature copper and
xthr hrmllf' of stainless steels, can be
used for annealing, sintering and genc
ral heat treating work. Umfmm hea!
distribution 15 ;mnu_lul by cyvlindncai
clements which completely surrouna
the heavy-duty Inconel tubular retort,
Available in various size retort diame-
ters and lengths and with temperatures
to 2. 1001 .—Pacific Scientiic Co., 1430
Crande Vista Ave., Los Angeles 213,

Calif,

Rotarv hopper feeding system incorpo-
rates 2 Model 180 Feedmatic hoppes
with power feed tracks that feed parts
three to five times faster than by hand.
Rated output system is 4,500 corrected
parts per hour, per track. System can
also be used with sorting, counting and

mspection operations, _Feedmatic Inc.,
22519 Telegraph Rd.. Detroit 19, Mich,

Acceleration testing machine tests and
calibrates small asscmblies while sul»
iceting  them to multiples of gravity
Model CKIX 15 capable of subjecting
up to a 54n. cube, weighing a max

mnnm of 3 1b., to accelerations up to
2300, Electronte controller furnishes
1 "~|.1LL¢1 range up to 1.000 TpI. with

precise speed  control. —"-Lh ievitz Ma
chine Works, Camden 1, N, J.

Semi-finished hot-formed nut made by
the upscthing process, 15 sad to Ix
seometrically  perfect with  tolerances
]iLI-LtHE[I]'IL |'||.|r.|-|.l"-.‘~.|i'lh._ im hot-macde ]JIU{!
ucts. T'ool marks, rough edges and pit
ted cold work areas are r:limin'.ltrd. Nuts
are available in ten sizes from 1 to 13
m. They mav be galvanized, plated or
painted.—Pittsburgh  screw & Bolt
Corp., Pittsburgh 30, Pa.

Electrostatic copyving method provides
masters for Ditto direct process, duph
cating photographically in three to five
minutes. Nerography  elimmnates e
tvping, drawing or tracimg comphlicated
originals onto a master. Process is
dry, requiring no water, negatives or
darkroom.=Ditto Inc., 2243 W. Ha
rison St., Chicago 12, 111
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MATERIALS-HANDLING NEWS

* P.:.ru_-l DJ-,Luu-,:uru. hl'- Bassick, World's L.lr|.,1.,-il [".l*ll'll_l[.ir_ttl.rn r of Casters and Floor ]“r::t-:'f_tlnn Equipment *

New Bassu:k“MlISpec”Gasters
meet military specifications

Bassick's new “MilSpec™ line 15 speci-
fically desizgned and engineered to meet
the requirements of MIL-4749 and MIL-
C-4750 for precision swivel and wheel
bearings, sealed bearings, adjustable
swivel bearings.

The new line includes 8, 10 and 12
in. heavy-duty, swivel and rigid casters
for both inside and outside service on
either hand- or power-pulled matenals-
handling equipment.

The swivel bearings are self-contained,
precision units of the highest quality.
Wheel bearings are the finest tapered

type. Threaded King bolt and slotted nut
construction make fine adjustment of
swivel bearing possible.

“MIlS]]E[:" sealed swivel and wheel bearing assembly

Bassick's sealed construction keeps dirt,
water and foreign matter out of both wheel
(right) and swivel bearing (above) assem-
blies of “MilSpec” casters. Protective lubri-
cant stays in to prolong life and insure easy
action. Alemite pressure-type grease fittings
permit flushing and re-greasing with standard

grease guns.

Gray areas show lubrication
reservoirs,

MilSpec ““Floating-Hub’
Caster gives safe ride

Important in the new “MilSpec” line is
Bassick's famous “Floating-Hub” caster.

Smothers shocks

It combines the shock absorption of
“Floating-Hub’s” sprung-wheel construction
with the precision quality of “"Mil5pec™
casters. MilSpec “Floating-Hubs” give any
load a safe ride — should be first choice in
handling any equipment subject to damage
IN MOVINE.

Tops on rough terrain

They're also better suited for higher
specds and rougher terrains than ordinary
casters. And with adjustable precision sealed
bearings, MilSpec “Floating-Hubs™ will stay
on the job long after lesser casters call it
quits.

Write for information

Write to Bassick for printed data on the
new “MilSpec” casters, Remember — an
original investment in quality casters pays
off in added years of trouble-free, money-
saving performance. Specify Bassick casters
and you'll be sure you have the best.

There 1s an authorized distributor of Bas-
sick casters conveniently located to give yvou
service. He's always a good source of infor-
mation about new product developments,

THE BASSICK

COMPANY
Pv Bridgeport 2, Conn.
In Canada:
} _IZ% Belleville, Ont.

Bassick

A DIVISION OF m

MANING MO3ET RINDY O CALTERS, . WAKNE CASTINS DO WOR] m
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This highly skilled crew aboard Avro Aireraft’s powerful CF-100 Mark 4
will soon be racing with sound up under the rim of the stratosphere.

. AS SURE AS NIGHT FOLLOWS DAY

Aggression recognizes no limitations of Time. Any hour can be Zero Hour.

That’s why the Royal Canadian Air Force drew up specifications for a night
. . long range and all-weather, with the fire-power
of a destroyer . . . to defend the skyways of its vast, northern frontier.

and day interceptor .

The specifications were met by Avro Aircraft Limited of Malton, Canada. The interceptor is the Avro CF-100.
No other night and day, all-weather interceptor in the world has its power and range.
At RCAF stations across Canada, around the clock, in the

heat of Summer and frigid cold of Winter, collision
course interception exercises with the Avro CF-100 keep RCAF

pilots, navigators and ground crews
alert against aggression.

AVRO A/RCRAFT

LIMITED

MALTON, CANADA

A. Y. ROE CANADA LTD.— MEMBER, HAWKER SIDDELEY GROUP,

In RCAF aperational multi-squadron service in Canada,

sgtadrons af CF-100s will begin dury with NATO
forces in Ewrope by [956.

#
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AIR TRANSPORT
Capital Wins East-West Nonstop Routes

CAB gives Northwest Chicago as stop on New York
flights, denies scheduled service to North American.

By Craig Lewis

Washington—Capital  Airlines  has
been installed as a full competitor in
the lucrative New York-Chicago service
area bv the Civil Aeronautics Board,

In the New York-Chicago Service
Case, CAB has decided to adjust
Camtal’s route structure to make the
carrier an cffective competitor of
American Airlines, Trans World Air-
lines and United Air Lines on routes
between New York and Chicago.

The Board also added Northwest
Airlines to the New York-Chicago run
by .utnm Chicago a point on North-
west's ilwankee-Detroit-New  York
route.

In its decision, CAB chose to pro-
mote competition by adjusting routes
of carriers alreadv operating in  the
area rather than by inserting new car-
riers into the route structure as it now
stands.

Here are the new routes and services
awarded in the case:

Capital

Camtal’s certificate 15 amended to
permit  unrestricted service between
New York and Chicago, Detroit, Pitts-
burgh and Toledo. The carrier also
was chosen for competitive service
between Philadelphia and Cleveland
and Detroit.

Capital was given a new route seg-
ment between New York and Detroit

via Rochester and Buffalo.

Morthwest

Northwest's  transcontinental route
was altered by the addition of Chicago
as a point on through flights, subject
to a long-haul restriction. N\WA will
provide a third competitive service
between New York and Detroit.

Trans World

Detroit is added to TWA's New
York-Chicago route with a long-haul
restriction.

An investigation is now scheduled to
determine whether another carrier
should operate TWA's Detroit-Cin-
cinnati route.

United

United 15 freed from restrictions
against turnaround service  between
r iladelphia and Detroit. The carrier
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is also relieved of a restrichion from
serving Fort Wavne, Ind., on flights
to Detroit or Toledo.

Eastern

Eastern Air Lines’ Pittsburgh “closed
door” restriction is lifted, permitting
AL to carrv passengers to  Akron,
Cleveland and Detroit on  through
fights.

The decision was based on the twin
purposes of promoting competition in
the area and strengthening the smaller
trunk carriers.

The Board believes that the selection
ot Capital for the new services “will in
the long run contribute most to the
development of a sound route structure
for the nation,

“We believe,” CAB said “that the
services we are authorizing for Capital
ae typical of the kind of service
cspecially smitable for operation by a
regional carrier and will contribute
substantially to the strengthening -[:f
Capital’s sy stem., an objective which we
consider of great importance in per-
fecting the route structure of the na-
tion.”

Restrictions Removed

In addition to strengthening of Cap-
ital’s route structure, CAB FEE]‘E that
sclection of a regional carmer offers
greater benehts to the public than the
choice of an inter-regional or trans-
continental carrier, since Capital will
be primanlv interested in short haul
markets ivolved in the new structure.

The Board notes that Capital has
been a leader in the development of
aircoach and  feels its selection will
stimulate the growth of coach service
in the area.

CAB removed various restrictions in
Capital's certificate. Removal of the
restrictions  allows Capital to operate
nonstop and turnaround services be-
tween New York and Chicago, Toledo,
Detroit and Pittsburgh and establishes
a ftourth major competitor in heavily
traveled eastern markets.

Applications Deferred

Capital’'s new Detroit-Buffalo-Roch-
ester-New York route will compete with
current Amencan Airlines service to
northern New York State. The issue
of service between New York and Syra-
cuse is deferred for later consideration.

I r
L] A |

The order adds FPhiladelphia as a
point between New York and Pitts-
burgh on Route 14 and between New
York and Harrisburg on Route 55.
Capital is restricted from  operating
locally between Pittsburgh and Phila-
delphia pending a later decision on the
155U€.

Applications for service to  Pitts-
burgh by Capim]. Northwest, Eastem,
American, TWA and United are de-
ferred for consideration i various other
proceedings,

The basic purpose of adding Chicago
to Northwest’s transcontinental route
was to strengthen the camier's through
flight services with the substantial air
market available at the Midwest trafhc
hub. Northwest is currentlv the only
transcontinental carner which can’t tap

North American Turned
Down

North American Airlines’ chances for
certification in route cases pending be-
fore the Civil Aeronautics Board were
dealt a serious blow in the New York-
Chicago decision.

In denyving the North American ap-
plication, CAB said it cannot find the
aircoach operators “willing” to comply
with the Civil Aeronantics Act and CAB
regulations. The Board says its conclu-
sions are based on facts which show that
“Messrs,. Weiss, Lewin, Fischgrund and
Hart, the central figures in the North
American group, have a long history of
association with flagrant violations of the
Act and cannot be found sufhciently re-
liable to entrust with the operation of
the certificated rountes they proposed.

Meanwhile, North American won a
stav of the Civil Aeronautics Board cease
and desist order from the U. 8. Cirenit
Court of Appeals pending hearing and
final disposition of the Board decision
putting the companv out of business
(AW July 11, p. 107). The non-sched-
uled airline gronp was turned down on its
challenge of CAB's appearance in the

case instead of the U. 8. Attomey Gen-
eral.

The court stav means that North
American will continue two practices ob-
jected to by the Board:
® Using a common ticket agency,
¢ Using tickets without the operating
company’s name on the ticket at the
time of sale. |
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UAL Predicts 17% Cargo Gain

United Air Lines expects its total air cargo volume to increase 179
ton-miles during 1955 and fieight operating revenues to g:llll 13% to SH.5 milhon.
For 1956, UAL predicts a higher mte of increase after it receives five Dounglas
DC-6A Liftmasters and converts two more DC-4s to airfreight conhguration—
more than doubling the airline’s all-cargo lift.

The projected increase I:f.}lllpil'l'(.‘d with 24,262,000 ﬁcight ton-miles for 1954,

to 40,050,000

I 229 higher than 1953's 28,137,000 ton-miles, and revenues totaling 57,519,000,

a gain of 23%

Flying Tiger Line (AW July 18, p. 7).

“the platean is nowhere in sight.”

Sabena Belgian Airlines and Swissair.

(AW Nov. 29, 1954, p. 76).

“So far as United is concerned,” savs R. L. Mangold, superintendent of cargo sales,
Efforts by UAL to develop airfreight include:

e Extension of reserved cargo space through agreements with Pan American World
Airways, Airwork Atlantic Ltd., KLM Royal Dutch Airlines, Quantas Empire Airways,

® Plans to build a prototype airdock at a major airfreight terminal. A full mockup
I of the device—equipped with a fixed conveyor, belts, hydraulic hoists and an auto-
matic sorting table to speed off and on loading—was tested in Denver last year

¢ Construction of a San Francisco airfreight depot that will serve as a prototype
for terminals to be built in the future at key cities. The new depot has 9,000 sq. ft.
of floor space and temperature-controlled areas for perishable freight.

the Chicago market on its east-west
SCTVICES.

While the decision adds a hfth
arrier to the New York-Chicago route,
Northwest will beneht mostly  from
service improvements for - passengers
fving from west of Chicago. The New
York- -Chicago flights must termmate
or onginate in New York or in Minne-
apolis/St. Paul or bevond.

Northwest becomes a major com-
petitor 1 the New York-Detroit mar-
ket through removal of through flight
restrictions on the route. The Board
finds that the New York-Detroit market,
second only to New York-Chicago in
the area, can support three tumaround

services—by  American, Capital  and
Northwest.

TWA Route Improved

A suggested interchange between
Northwest and Capital at Chicago is
rejected by CAB.

The Board has added Detroit to
TWA's Chicago-New York route seg-
ment with a long-haul restriction. All
flights must be scheduled between New
York and Kansas Citv or bevond. A
restriction calling for a stop on flights
between Detroit/Los Angeles, San Fran-
cisco,/ Phoenix has been removed.

The addition of Detroit to the TWA
route ntegrates the citv into TWA's
transcontinental 5}'5.'h:n1_ A1 im]]rm‘c-
ment over its position as a terminal on
s north-south stub end route.

TWA has said it i5 willing to sur-
render 1ts Cincinnati-Detroit sub end
route, and the Board has started an
investigation to deternune whether the
route should be transferred to another
carrier.
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over the previous year's 56,132,000, Despite the decline in per-
centage increase, United’s outlook is considerably higher than the 5% maximum
predicted for U. S. airfreight carriers by Robert W, Prescott, president of the

The “closed door” restnction on
Fastern’s service at Pittsburgh has been
temporarily hfted. Eastern will be able
to carry passengers from Pittsburgh to
Akron, Cleveland and Detroit on
flights which onginate or ternunate at
Roanoke, Va., or bevond. The new
authority is effective until 60 davs after
decision in an investigation of North-
west's restrictions on Pitl‘ahurgh Cleve-

land-Detroit service.
Restrictions Lifted

United has two restrictions lifted in
the New York-Chicago decision. The
carrier will be allowed to operate turn-
around service bebween Detroit and

Philadelphia and can serve Fort Wayne
on nghts serving Detroit or Toledo.

Applications of Eastern, Braniff
Airways, Colonial Aarlines, Natonal
Airlines and North American Airlines
for new routes in the area are denied,
since the Board has chosen to improve
the route structures of carners already
operating there,

While Colonial’'s route structure is
in need of strengthening, CAB ques-
tions the public benefts of the service
proposed bv the carrier since Colonial
asked to serve intermediate points with
DC-4 aircraft,

Adams Dissents

CAB Vice Chairman Joseph P.
Adams disagrees with the majority on
the issue of aircoach service i the New
York-Chicago area. He approved the
routes and services granted in the
decision, but he would defer decision
on the applications of National and
North American for a vear since they
have both proposed to ofter all-air-

coach service, During the year, accord-
ing to Adams, CAB could assess the
results of the present route awards in
coach development, then make a final
decision,

“The under-development of coach
passenger traffic at this late date be-
tween New York and Chicago,” said
Adams, “and between these two cities,
on the one hand, and the major inter-
mediate points, on the other, of
Detroit, Cleveland, Pittsburgh, Buf-
falo and Philadelphia, is to my mind
onc of the most striking features of
this entire New York-Chicago pro-
ceeding.

“l am convinced that it is of suffi-
cient importance to require us in the
best interests of the more than two
million annual air passengers traveling
in this area, to take at least some action
to see to it that low fare air coach
service will be provided either by the
existing carriers in the area or by
other carriers, the past record of which
indicates unqueﬂmnehh their re:al in-
terest in the low fare air passenger.”

INSAC Remote Control
To Be Tested Soon

A test for remote control of Inter-
state Airwayvs Communications Stations
(INSACS) will be carried out by the
Civil Aecronautics Administration start-
mg Oct. 1,

The 90-dav evaluation program 18
aimed at determining whether an
INSACS can be operated successtully
from an adjacent station and thus per-
mit expansion and increased service,
according to CAA Administrator Fred
B. Lee.

CAA had ongmally intended to
drop approximately 30 INSACS dur-

ing the vear but was prevented from
such achon by the Senate Appropria-

tions Committee.

In its tests, CAA theoretically will
combine the functions of six INSACS.
This will be done at three sites,

They are the Front Roval, Va,
station to be operated from Martins-
burg, W. Va.; Green Bay, Wis,, tied
in with Wausan, Wis.; and I:hf: Fort
Bridger, Wvo., facilitv to be remotely
controlled from Rock Springs, Wyo.
Aim of the tests will be to at]nme
cconomies without impairing the efh-
ciency of INSACS operations.

New Viscount Base

British West Indies Airwavs 1s set-
ting up a new maintenance base for
Vickers Viscounts at Miami Interna-
tional Airport. The turboprop trans
ports are scheduled to replace piston-
engine  Vikings 1in  November on
BWIA's routes from Miami to Nassau
and Jamaica.
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Whatever the aircraft...
Development counts at CANADAIR

[t was recently announced that the latest Canadian-
built F86 Sabre jet hghter can fly faster and climb
higher than any other awrcraft in European squadron
service . . . practical evidence ol Canadair's superior
development and production facilities.

This 1s the sixth version of this famous hghter which has been pro-
duced continuously at Canadair without interruption of scheduled delivery
dates. The outstanding record of the Orenda-powered Sabre VI can be
credited to the intricate re-engineering of the airframe to take full advantage
of the aircraft’s new power plant — the Canadian Orenda 14.

In this job, as in the work now going on at Canadair to design and
produce the CL.28, a maritime reconnaissance version ol the Bristol Britan-
nia, the RCAF depends on the imagination and “know-how™ of Canadair’s
engineers. Like so many aviation experts around the world, they know that
in every aspect ol production, “You can count on Canadair”.

cL. CANADAIR

o @ — AIRCEAFT MAMUFACTURERS — m
= -. s
"-:r,,““,..:l|r LIMITED, MONTREAL CANADA
TN,
: N A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y. — Washington, D.C. '-‘,

-.,"
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TOMORROW'S AIRCRAFT: OM m c&’d%

At Air Arm...

flight testing
is FIGHT testing

Air Arm has what it takes to develop and produce the best in air-
borne electronics equipment. A key factor is the Flight Test facility

that puts systems through actual tactical situations . . . a facility
that i1s second to none in the industry.

Far from being a fledgling in this activity, Air Arm’s Electronic
Flight Test Center is three years matured and still expanding. This
unique facility is at the main plant and connected by taxi strip to
Baltimore’s modern Friendship International Airport. Westinghouse
owned and operated, it consists of 48,000 square feet of hﬂngard
area, electronic test and administrative sections,

FIGHT Testing airborne systems is the job of Air Arm’s Flight
Test Center, Here, eight former military pilots, men with aviation
backgrounds which total over a century of flying experience, keep
as many as 16 prop and jet aircralt on the go. They subject equip-
ment to every possible airborne rigor before it goes into operational
aircraft. 110 highly trained and experienced Flight Test personnel—
engineers, technicians, mechanics, armorers and aerologists are
working hand in hand to insure that pilot, aircraft and airborne
system form a perfectly matched combination for peak efficiency
and performance.

Air Arm Flight Test is one of the many specialized facilities which
enable us to produce the best in airborne electronics equipment
and . . . to help you bring tomorrow’s aircraft . . . One Step Closer.
Westinghouse Electric Corporation, Air Arm Division, Friendship
International Airport, Baltimore 27, Maryland. 1-51030-B

Chief Project Pilots, Tom Llovd and Fred Hughes, join
on the ground, prior to debriefing, following an afternoon
air-to-air gunnery check on a fighter armament system.

THE AIR ARM SYSTEMS FAMILY ...

e Fighter Armament e Bomber Defense e Flight Contrel
® Missile Guidance o Special-Purpose e Systems Components

you caN 8e SURE...ir s

“@Sﬁnghouse
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Airborne FIGHT Testing
is one of the many specialized

facilities behind your. ..

AIR ARM MAN WITH THE FACTS

Mr. M. T. Lang

Can Milt Lang help you? Contact him at
Westinghouse Electric Corporation, 501
St. Paul Place, Baltimore 2, Md. Telephone
PLaza 2-0300. Or see his counterpart in your
area through your local Westinghouse office.

g
L

Tom Lloyd, a chief project pilot, holds bricfing
with project and supervisory engineers. Finding
the difference between simulated and actual per-
formance is the reason for Air Arm Fight Testing.

Bill Tyler, in charge of flight activities at the
Center, applies his experience to the operation of
fiying test beds. In the Air Arm DC-3 Flying Lab,
equipment gets a positive assessment of flyability.

- LSS |

Complete support to operate flying test beds is
an integral part of Air Arm. Maintenance is done
on all types of aircraft by experienced ground crews
using the finest equipment and hangar facilities.

J-91030-A

A new fire control system is getting this Air Arm
shakedown, using the DC-3 Flying Lab as the
proving ground. All equipment gets this evaluation
under actual in-flight tactical situations.

you caN 8 SURE... ¢ usVVestinghouse

TWA to Fly Cleveland-New York;
UAL Gets Nonstop Seattle Route

Civil Aeronautics Board has given
Trans World Airlines a Cleveland-New
York route and United Air Lines non-
stop rights from the Pacihe Northwest
in two cases decided with the New
York-Chicago Service Case.

A segment of TWA's Route 2 has
been extended from Cleveland to New
York n a portion of the reopened Nal-
wiankee-Chicago-New York Restriction
Case deahing with Cleveland-New York
nonstop  service,

In the Umited Restrichion Case, CAB
has lifted a restriction which currently
prohibits nonstop service between Port-
land-Seattle and Chicago.

Cleveland Service Aided

Both cases has been deferred for de-
cision 1 conjunction with the New
York-Chicago proceeding. The decisions
are based on findings in the larger case.

The award of the Cleveland-New
York secgment eliminates Cleveland as a
stub-end terminal and integrates the city
mto  TWA's  transcontinental route
structure. Flights serving Cleveland and
New York must originate or terminate
at St. Louis or bevond.

The new route segment 1s designed to
permit TWA to use modern equipment
in its Cleveland services. The basic aim
of CAB is to improve service between
the Ohio city and bevond Chicago.

United Restriction Removed

TWA's position as a vigorous air-
coach promoter is viewed bv the Board
as an additional service H]"--cl:l'll."'IEE for
Cleveland, TWA will compete with
American and United west of Cleveland
and Capital and United to the East.

In the United Restriction Case,

CAB decided to permit United to
cperate nonstop between the Pacific
Northwest and eastern points, Cur-
rently, the carrier must make a stop on
nghh between pomts in the Pacihic
Northwest and east of Salt Lake City,

CAB finds that removal of the re-
striction will result in considerable 1m-
provement in service becanse of the
climination of mileage circuity imvolved
it stopping at a point such as Denver
cn through flights.

Removal of the restriction is ap-
proved by the Board on the basis of
awards made to Northwest Airlines in
the New York-Chicago Case. The ad-
aition of Chicago to Northwest's East-
West Route and the granting of New
Y ork-Detroit  turnaround service will
balince the added competition of
United nonstop, CAB stated.

3 Lines to Compete
Louisville Nonstop

Nonstop air service between Louis-
ville and New York has been authornized
by the Civil Aeronautics Board.

CAB has approved the new service
for Eastern Air Lines, Amernican Air-
imes and Trans World Airlines. All
three carners now flv the route on a
restricted basis.

The Board has decided that trafhe
has developed sufficiently since its 1950
decision on the nonstop issue to war-
rant lhifting of the nonstop restrictions
on the three carriers. Currently, Eastern
must stop at Washington, American
must stop at Cincinnati and TWA must
stop at either Cincinnati, Davton or
Columbus, Ohio, or at Pittsburgh.

New BOAC Headquarters
New headquarters—four hangars and  executive offices—of the British Overseas Airways
Corp. at London Airport with BOAC Stratocruiser in foreground. Airline officials say the

rambling structure, with a total floor space of seventeen acres, is the largest concrete struc-

ture of its kind in the world. The hangars—one at each end of the building—have 300-ft.-
wide door openings and cover just over one acre of ground each.
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Weight Rule Extended |

Civil Aeronautics Board has proposed
a five year extension of the special author-
ization for provisional maximum take-off
weights for certain aircraft of 12,500 Ib.
or less operated by Alaskan air carriers I
and the Department of Interior in
Alaska. The present regulation, SKR-399,
was adopted two years ago and expires
Oct. 25, 1955.

In its notice of proposed rule making,
CAB pointed out that a five year exten-
sion of SR-399 was required and during
its notice of proposed rule making, CAB
pointed out that a five vear extension of
ISH-EW was required and doring that
period it should be determined whether
or not such anthorization will be made
a part of the Civil Air Regulations. In-
dustry comments are to be submitted
not later than Oct. 11.

CAB estimates that about 50,000
passengers annually will benefit from the
improved service. Lowsville-New York
trathe increased from 17,000 passengers
a vear in 1948 to 41,000 in 1954, a
140% increase.

On the issue of who should operate
the nonstop service, Eastern maintained
that only one carrier should get it,
while American and TWA favored au-
thonization of all three,

Eastern told CAB it should have the
authorization because it is the pioneer
cperator in the area and has done more
to develop traffic between the two cities
than the other two carriers,

In authorizing all three carriers to
perform the service, the Board said
that its duty is to protect the traveling
public rather than the private financial
nterest of any one carrier. CAB points
out that since all of the carriers in-
velved have been self-sufficient for many
vears, there is no longer anv need for
protection from competition.

PAL May Resume
Pacific Flights in "56

Philippine Air Lines probably will
revive trans-Pacific flights by mid-1956,
more than two vears after the carrier
dropped all long mange international
routes as an econmomv measure (AW
April 5, 1954, p. 11). PAL officials are
preparing a proposal for the govern-
ment, largest stockholder in the air-
line, that will be submitted to the
Philippine congress next Januarv. PAL
spokesmen sav resumption of service
will depend on a government franchise,
suaranteed mail mtt: of 621 cents per
ton-mile and purchase of new overseas
transports.
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FIRST SUCCESSFUL FULL-FLOW FILTERS

USED ON TRANSPORT AIRCRAFT ENGINES

by regular transpacific schedules.

BASED ON CP+
PRINCIPLE

The development of full-flow fil-
tration is possible only with Win-
slow's patented CP* elements.
This material accepts varying
percentages of the total oil flow
as conditions dictate; thus main-
tains acceptable pressure losses
without opening by-pass valves,
| and insures 1009 full-flow filtra-
2 | | tion at all times.

PROVED IN TWO YEARS
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(A} CP* moterial occepls varying percent-

i ying CROP DUSTING SERVICE

able pressure on the scavenge pump Tests on transport engines were

system. preceded by more than two years

(B} Combined soft threads ond cellulose
wlineh prolstere s gum, experience with Winslow full-flow

[C) The complele double covering (Pal-
ented] is alse an effective fillering
medium.
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The first successful application of full-flow filtration for lubricating oil
in the engines of passenger-carrying aircraft is the installation of
Winslow CP* filters by Pan American World Airways. The first flight
was between San Francisco and Kansas City, and has been followed

filters on crop dusters, with more
than 400,000 flight hours of serv-
ice evaluation. Filter elements
were changed each 100 to 130
hours. Condition of engine parts
made possible substantial in-
creases in service between over-
hauls, with resultant savings in
labor and parts.

Winslow Engineering Company
has developed unique methods of
installation that overcome prob-
lems of weight and space, to pro-
vide the economies and safety of
full-flow filtration. Tests are now
being completed for several types
of engines. Write or wire for com-
plete information.

W ﬁ” lgfz W W CP* is fully protected ?iy patents and trademarks

§E.A-4
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Winslow Engineering Company, 4069 Hollis Street, Oakland 8, California

Air Transport Assn. to Propose
Coordinated Air Education Plan

Aviation education programs are in-
creasing air travel volume, helping the
American public accept aircraft noise
and preparing it for the airlines’ transi-
tion to turbojet and turboprop trans-
ports.

To broaden the scope of these pro-
grams still further, the Air Transport
Assn. 1s preparing an overall proposal
for its member carriers.

ATA’s project will be designed to
supplement the educational services of
United Air Lines, Pan Amencan World
Airways, Trans World Airlines and
Fastern Air Lines and to give other
carriers the advantages of a co-ordinated
program, It will be submitted to the
association’s board of directors next
December.

The new program will be directed at
the administrators of schools and col-
leges, the policv-making group of U.S.
education, It probably will be patterned
after the annual 10-day Aviation Edu-
cation Institute started by ATA’s Public
Relations Department in 1952,

Airline Projects

Educational services of the individ-
ual airlines so far have been aimed at
the class-room level. Major projects in-
clude:
® United Air Lines. Started in 1940,
UAL’s School and College Service
Department i1s the oldest education
program in the U.S. air transport in-
dustry. Director R. O, Mertes savs the
department’s purpose is two-fold: (1)
“to survey constantly the needs of

schools for materials related to aviation
education on all levels from kindergar-
ten through college and adult; (2) to
meet as far as possible these needs
through publication and distrnibution of
educational literature and through per-
sonal services.”

The amount of matenal published

by United far exceeds that of any other
airline. In 1954, the carrier supplied
about 1.5-million charts, booklets and
pictures to teachers and students. UAL
also was represented by exhibits at 36
teachers meetings, gave 150 lectures be-
fore audiences totaling 25,000 persons
and conducted another 25,000 through
airport tours.
e Pan American World Airways. PAA's
service 15 directed at two objectives:
(1) help students and teachers under-
stand the basic principles of air trans-
portation; (2) assist them m using air
travel as a tool for learning and as a
means of achieving national and inter-
national understanding.

PanAm works toward these goals
through publication of a large amount
of material and through talks before
school and civic groups by Education
Director George Gardner.

The overseas airline also promotes
aircraft model building.

e Trans World Airlines. Following the
objectives of PAA's program and using
much the same methods, TWA de-
pends primarily on publication of ma-
terials and lectures. In the latter cate-
gory, Trans World leads the fheld.
Educational Director John Furbay has

Hermes transports.

BOAC Earns Profit Without Comets

British Overseas Airways Corp. reports a net profit of $732,723 for the fiscal vear
ended March 31, despite withdrawal of its de Havilland Comet 1 jet transports and
substitution of U. S.-built piston-engine airliners as stopgap equipment.

The net profit, BOAC's third in the past four years, compares with 52,983,111
for the previous 12Z-month period. Total operating revenues dropped 3.8% to
$103,225,357 from $107,411,743. Air cargo increased to $9,668,517 from $8,238.-
423, but passenger revenues declined 5.49: to 564,120,327 from 567,766,518,

Expenses per capacity ton-mile increased to 46.6 cents from 45.7 cents, primarily
because of prematurely writing oft the $1.7-million Comet development expendi-
ture and the cost of re.organization and re-training after the jet transports were
withdrawn from service. There also was a direct capital loss of $4.8 million on
BOAC's Comet I fleet and equipment and a 51.1 million deficit on disposal of

The international airline lost 40 million ton-miles, or 219 of the fiscal year's
planned capacity, when Comet service was suspended in April 1954. The overall
capacity decline was held to 2.6% with acquisition of six Boeing Stratocruisers from
United Air Lines and one from Pan American World Airways, increasing BOAC's
| fleet of 3775 to 15. The British carrier also traded seven Lockheed 0495 Con-
stellations to Capital Airlines for seven 749 Connies.

BOAC has ordered 33 turboprop Bristol Britannias, 20 de Havilland Comet IV,
16 Vickers Viscounts and 10 Douglas DC-7Cs.
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made an overseas tour and given morc
than 60 lectures in the United States
so far this vear,

e Eastern Air Lines. EAL is limited
to courtesy flights for educational and
civic groups and to Business-Industry-
['ducation Day in many cities served by
the carrier. The airline does not provide
pamphlets or books specihcally tor
schools.

In addition to the major programs,
education work on a smaller scale is
carried out by Capital, Northeast and
Piedmont Airlines.

Educator Support

All of the educational workshops and
services are based on the theorv that the
public will be more tolerant of aircraft
noise and other disadvantages of avia-
tion progress if they understand the
principles of air transportation.

“The educator is a good man to ap-
proach, because he can see and under-
stand the civilizing aspect of aircraft,”
says ATA’s Chapin R. Leinbach. “He
starts programs similar to those of the
airlines in schools, clubs and cvic
groups.

“Most educators already have been
briefed on the new problems that will
come with the transition to jet and
turhoprop aircraft.”

Leinbach cites the crash of an Amen-
can Airlines’ Convair 240 at Albany,
N. Y., two vears ago as an outstanding
example of the support offered by teach-
ers and school administrators. “Upon
learning of this (crash),” Leinbach savs,
“one of the educators in the area, who
had attended the 1953 Aviation Educa-
tion Institute in Washington, volun-
teered his services to the airline. He
said he would be happy to help alleviate
some of the adverse publicity which
would undoubtedly result from the acci-
dent by explaining to the community,
which knew him and which he knew,
something about airline operations and
the efforts that are made to bring the
utmost safety to the flving public.”

TWA Offers One-Stop
West Coast to Europe

Trans World Airhines plans to inau-
gurate onestop service between Cali-
fornia and Furope Nov. 1.

TWA will operate the new interna-
tional service with weekly flights from
Los Angeles and San Franecisco to Lon-
don and Frankfurt. Both flights will
make a stop at New York.

Combination-class Lockheed 1049
Super Constellations will be used.

The configuration will be similar to
the tourist-hrst class layout recently
proposed for nonstop transcontinental
scrvice.

The Califorma-Europe Hights have
been scheduled for 21 hours and five
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The "Happy VIP” is found throughout the
world. He sits, swivels, slides, or reclines in
his Burns Aero V.L.P. seat, arising only to
move to another Burns seat or divan. A kit
describing Burns V.I.P. seating for your air-
craft is yours for the asking. Burns Aero
designs and manufactures for the military,
for national and international airlines and
for a major portion of the N.B.AA, P'
fleet. Write, wire or phone today

for full information. b S
R

BURNS AERO SEAT CO.

1700 COHASSET STREET
BURBAMNE, CALIFORNIA

ELECTRONICS
Research Engineers

% New missile research, guidance
and fire control projects are cre-
ating an urgent demond for elec-
tronics research engineers at North-
rop Aircraft, Inc.,, America’s first
company in the vital development,
design and production of all-
weather and pilotless gircraft.

+ |t your training and experience
qualify you for one of these chal-

lenging assignments, please tele-
phone or wire collect:

Mr. Robert Ehinger
Manager of Engineering
Industrial Relations
Morthrop Aircraft, Inc.
Hawthorne, California

% Expense-free Los Angeles inter-
views will be arronged for qualified
applicants,

NORTHROP

NORTHROP AIRCRAFT, INC.
HAWTHORNE, CALIFORNIA
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minutes between Los Angeles and Lon-
aon. TWA savs its schedules are seven
hours faster than present polar route
schedules to London and four hours
faster than polar service between Cali-
formia and Frankfurt.

TWA also plans to add two 10496
flights Nov. 1 between New York and
London and Frankfurt. Service from
the West Coast to Parnis and Rome 1s
planned for Januarv, and to Athens and
Cairo next March.

P&WA Equipment

Canadian Pratt & Whitnev Aarcraft
Co. has announced purchase of all gov-
crnment-furmished cquipment  to  be:
come completely privatelv-owned. The
firm plans to mvest an additional $1.3
million m new equipment for engine
production,

I'he company will produce R-1820
engines and propeller components tor
the twin-engine CS2F-1, designed by
Grumman Aircraft Engineering Corp.
It also plans to produce the J75 jet
engineg, now in fight test, to power a
Canadian-designed  fighter. The frm
was established 17 vears ago. Approxi-
mately half ot its production is for ex-
port.

EAL-Colonial Merger
Attacked by National

National Airhines last week made a
two-pronged attack on the Civil Aero-
nantics Board examimer’s recommenda-
tion for approval of an Eastern Air
Lines-Colonial Airlines merger.

In a bnef to the examiner, National
said: “The newly proposed Eastemn-
Eul{mu] deal is adverse to the public
interest”” for these reasons:

e “Approval of the merger would render
the laws of the countrv meaningless.

¢ “The record in the case conclusively
proves that the price for Colonial being
paid by Eastern 1s exorbitant and out-
Flgﬂﬂuﬂp

Mational also noted that the fling
of a bnef should in no wav prejudice
its motion before the U.S. Circuit

Court of Appeals for review and stay

BOWERS satTeRIES

BOWIRS RATTINY £ SPARKE PLUG CO., READING, FA

of the Board’s order limiting the issues
in the case (AW Sept. 5, p. 98).

National urged the examiner, the
Board and the President to disapprove
an Eastern-Colonial merger  because
“Eastern 15 a lawbreaker, and the Presi-
dent decided the last time the law-
breaker should not be rewarded.” It
was claimed by National that the fact
Eastern is once again taking up the
sovernment’'s time in the case for its
approvial of Colonial renders meaning-
less the laws of the country.

Fastern was further accused by
National of monopolistic proclivities.
This is indicated, National said, by the
amount of “water” in the proposed
purchase price of 514,706,950. The
“water” i the prnice exceeds 512 ml-
lion, it was claimed. National con-
tended that to allow Eastern to pav
$14 million for Colonial, or some 512
milion more than its worth, 15 not
sound or proper policy,

National concluded that “to approve
this agreement the Board and the
President would surrender junsdiction
over mergers in the industry to the
carrier with the biggest pncLLI‘hnnL
It suggested that the Board consider
available alternatives which are more m
the public interest “than an Eastern-
Colonial deal conceived in inequity.”

Air Express Meeting

Growing importance of air express
in Washington, D. C.—one of the top
10 air express stations in the nation—
was discussed last week at a one-day
service conference of air express ofh-
cials of the 10 scheduled airlines serv-
ing Washington and representatives of
the Railway Express Agencv's Air Ex-
press  Division,  Air  express Hows
through Washington National Airport
on a total of 323 scheduled flights, pro-
viding Washington with direct service
to 1.800 cities in the U.S., Canada,
Cuba, Alaska and Hawai.

Hawaiian Shakeup
Under New President

San Francisco—Arthur D, Lewis, who
stepped up to the presidency of the
financially-strained Hawaiian  Airlines
Ltd. in July, is leading the company
through a top-level personnel and oper-
ational reorgamzation.

Lewis, an American Airlines execu-
tive before jomimg Hawailan as execu-
tive vice president early this vear, has—
among other things— established an eco-
nomic control cln ision and announced
a new policy designed to promote pas-
senger interest and airline trasportation
SCTVICE.

In his reorganization and subsequent
moves, Lewis is faced with the cnipphing
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Civil Acronautics Board decision to re-
fuse extra mail pay for Hawaiian's re-
cently-purchased flect of Convair-Lin-
ers. The line is still appealing the
decision.

The new president has hired Jack C.
Tobin, presently district sales manager
for United Air Lines in Hawaii, to
become vice president in charge of
sales, transportation services and adver-
tising-public relations. He is presently
scheduled to take over the post on
Oct. 1.

He has brought in Lambert P. Irons,
a former CAB rate analvst, to head the
cconomic control division which will
handle cost and traffic analysis, sched-
ule coordination and matters pertaining
ta the CAB.

Other personnel changes within the
vear have advanced emploves within the
company:

e Lionel Machado is vice president of
operations, maintenance and commuin-
cation.

e Lyman Conant heads personnel and
industrial relations.

In addition, David Watson, vice
president and treasurer in charge of ac-
counting and ]}urthdﬂﬂﬂ' has thl_gmd
but will remain in 2 consulting capacity.

Lewis replaces Stanlev C. Kennedy,
a pioneer in the founding of the line
in the 1920s, who moved up to the
newlv-created position of chairman of
the board. During the almost 26 vears
that he headed the line, it ﬁpcrtrcd
without a single passenger fatality
sCcrious passenger injury.

SHORTLINES

> Delta-C&S Air Lines has started a
5250,000 program at Atlanta Aarport
which includes expansion of mamte-
nance and ofhce facilities.

> Middle East Airlines became an ac-
tive member of the International Aar
| ransport Assn. Sept. 1

> North Central Airlines carnied 48,-
|59 passengers in August, an increase
of 54% over Auvgust, 1934 . . . net
profit for North Central in July was
1}"": 451 with 46,408 passengers car-
ried,

» Santos Dumont Airport in Rio de
Janeiro 1s being expanded in a program
designed to improve the ficld over its
present DOC-3 capacity.

» Swissair 15 installing weather radar in
its fleet of DC-7Cs. Radio Corporation
of America radar equipment will be in-
stalled on four DC-7C aircraft sched-
uled for 1956 delivery.
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CAB ORDERS

(Aug. 22-29)

GRANTED:

Mohawk Airlines a one-vear temporary
exemption for service to and from White
Plains, N. Y.

Seaboard & Western Airlines authority to
perform one one-way charter flight from
London to New York with an intermediate
stop to deplane 24 passengers at Halifax,
~Nova Scoha, f'icl!l. -

Hawaiian Airlines Ltd. exemption for pe-
rnod of one vear to pm'.'id{: free transporta-
tion to one tour conductor when actompany
ing 15 or more persons traveling as a group
on an adverhised tour .|rr|||g¢_L[ by a travel
wgi]]i;r_r between ])[:Iﬂt*- im the Hawanan
Islands.,

Mohawk Airlines permission to  serve
Keene, N, H,, on one daily round-trip thght
as well as a minimum of one flight daily
service at Pittsfield, Mass., provided that
serviee to Albany, \\'Eﬁtﬁt‘]d-ﬁi]ningﬁulaL and
Worcester is a minimum of two round-trips
per day.

Transocean Air Lines authority to operate
one DC-4 Right from Rome to New York
Sept. 5 under contract to the Inter-Govern-
mental Committee for European :"-Iigm-
tion,

ORDERED:

Continental Air Lines to show cause why
fnal mail rates should not Le %1.3586,612
for the future year beginning April 1, 1955
and 51,501,002 for subsequent vears.

Okanagan Helicopters Ltd. authorization
for pipe line patrohng from Sumas, B. £
Canada, to Ferndale, Wash., amended to
permit an extension of operations on an
intersection of the Sumas-Ferndale line run-
mng  from Laurell through Burlington to
Anacorkes.

Dena H. Goodwin, an  Alaskan ]Hlut
owner continued d11t11{1nh to operate Noor-
duvn-Norseman aircraft between pomnts
Alaska in the First Judicial Division and any
other point in Alaska, British Columbia and
the Yukon Terntory until 60 d‘l}'-r after a
final decision i the Intra-Alaska Route In-
vestigation.

DISMISSED:

The New England-Southern States Merger
Investigation mn:l Piedmont Aviation’s apph-
cation for authority to operate over por:
tioms of Routes WNo, 51 and/or 55 of Capital
Airlines as moaot.

National Airlines” application to serve
Tallahassee, Mirianna and Panama City,
Fla., and Valdosta, Ga., with limitation for
cargo and mail flights only at the request of
the applicant.

Catalina Air Transport’s application to
suspend service for a penod of five vears be-
cause the applicant is abandoning the route
and is now surrendering its prul.nt certih-
cate,

DENIED:

North American  Airlines petibon  for
postponement of the effectiveness of the
cease and desist portion of the Board's
revocation order beyond Sept. 3.

save
costly materral ang

machining time by
ISIng Eagewater

rolled steel
rings

| Cross-section designs are accurately
| formed during the rolling of Edgewater
weldless steel rings, so that vsually very
little subsequent machining is needed.
This reduces manufacturing cost, and
saves material. Diameters, 5 inches to
180 inches.

Write for descriptive booklet.

EDGEWATER STEEL COMPANY

PITTSEURGH 30, PA.

"ROBINSON
WIRE TWISTER

now in 2 sizes!

New 9* Slendernose for bench work

on magnetos, carburetors, instruments
and sub-assemblies. 12 oz. weight.

12" Standard for assembly line salety
wiring. 15 ounce.

Split second whirling action snfety
wires 3 engines in time formerly
quired for one, Saves as much as $1-1ﬂ'
per engine assembled

3-tools-in-1 — Pliers . . . cutters . . .
twisters.

Side cutting, oil tempered heads.

Permanent bronze bearing, no adjust-
ments.

. Jaws lock on wire, can't slip off.
Unconditional money back guarantee,
Write for details including prices,
testimonials and list of users. RALPH
C. ROBINSON CO., Box 494.521,
North Sacramento 15, Calif.
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—for fast, thorough service

Tax1 1v and tie-down at the sign of the Shell

Airport Dealer. You'll get a cheerful welcome,
and the finest service along with top-quality
Shell Aviation Fuel and AeroShell lubricants.

Your Shell Airport Dealer will do everything
possible to make your stay a pleasant one. He
has convenient, safe tie-down facilities . . . clean
rest rooms, and he can arrange for ground
transportation. He will also be glad to help you
make hotel reservations if needed.

Wherever you fly . . . whenever you land . ...
rely on the facilities, services and products of

the Shell Airport Dealer.

SHELL OIL COMPANY

30 WEST 50TH STREET, NEW YORK 20, NEW YORK
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA
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Echo From ACC

A little more than a year ago (Aviation Weexk, May 17, 1954, P. 112),
this column was devoted to a discussion of air traffic-control experments
the CAA planned to conduct at its Technical Development Evaluation
Center in Indianapolis. The comment here was that, while the idea of
better control was a noble one, the CAA's place and method were wrong.
A dim view was taken of the entire proceedings. For such remarks, |
was promptly taken to task by those connected with the program.

The principal point made in this column was that make-believe simulator
problems carried out in the thinly-traficked hinterlands offered a poor sub-
stitute for the real McCov of the Boston-Norfolk airways. Further, |
mentioned that—since the CAA would have to face reality some day—they
might as well have started then instead of hiding in a laboratory.

CAA Deadline

Well, despite the earlier task-taking, this is what happened in Washimng-
ton in July at a mecting of the Air Coordinating Committee as reported by
Aviation WEeEg, (July 11, p. 112): The “CAA (was) Told to Speed Radar
Traffic Control.” Among cther things, the ACC suggested Boston as the
most logical area to conduct the evaluation. Furthermore, the CAA was
given August 1, as the deadline for submission of its plan of action.
" This brings us to an interesting point—somewhat speculative perhaps—
but interesting. Who is it that can “tell” the CAA to get gomg on a
program and make it stick? I want words with this person about airport
lighting, flight time limitations, navigation aids and other things.

Obviously, whoever did the “telling” must have been at the ACC mect-
ing. The CAA wouldn't Lave told itself, would it? Could 1t have been
the militarv? No—our government is not supposed to work that way. Then
could it have been the chairman of the meeting—Under Secretary of Com-
merce for Transportation Louis Rothschild? Must have been.  And if
this guess is correct, then three cheers for Mr. Rothschild.

Test Conditions

As 1 said a vear ago, piddling around in Indianapolis is fine for some
things but not for developing a country-wide system of traffic control.
This thing is bigger than any single agency, and it must be done out in
the open under actual conditions.

Apparently the ACC recognized all these angles because it directed
the CAA to obtain full cooperation and coordination with the Depart-
ment of Defense, Air Navigation Development Board and Lincoln Labs.

This new attack is more like it. Aviation has gradually drifted away
from the Common System concept of unified effort on its problems.
Since the airspace belongs to all users and must serve all their purposes
nothing but a single svstem can possibly suthee.

The thought just occurred that perhaps this “unknown”™ person might
also be able to “tell” somebody to get going on landing aids in the ter-
minal arcas—especially the visual aids. With present lighting, much time
is consumed whilst pilots grope for the runwayv. And of course, we
should have more than one instrument runway per airport. Unless fac-
tors like these are taken care of, a better traffic control system will only
be a super highway to the next bottleneck.

(Editor's Note: Aviation WeEk gives Capt. Robson an opportunity to
express himself freely in this column. Comments from readers on his
apinions are welcome. )
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The Area Rule Breakthrough

One of the most significant military scientific break-
throughs since the atomic bomb has been contributed
to the Amencan aviation mdustry by the National Ad-
visory Committee for Aeronautics’ discovery and develop-
ment of the area rule for supersonic aircraft design, The
first technically accurate and u:rmph'h: story on this
concept appears on page 12 of this issue written by
David Anderton, assistant managing editor (technical ).

The true signihcance of the NACA area rule hes m
its across the board application to supersonic aircraft of
all types—extremely simple mn the cntical transome range
and more complex in the truly supersonic area around
Mach 2. The so-called “Coke bottle” or “Marilyn
Monroe™ fuselage is merely one type of area rule appli-
cabion. Area rule discovery and development were par-
ticularly timely because they occurred at the very mo-
ment that virtually all USAF and Navy fighters aimed at
sustained level supersonic flight were apparently doomed
to remain just below Mach 1 because the contemporary
crop of jet engines available lacked sufficient power to
push these designs through the tremendous drag rise
Lhat then existed in the transonic range between Mach
9 and Mach 1.04.

In addition to providing a major scientific break-
through at the very moment when the technological
race with Russian airpower was becoming hottest, the
NACA area rule development also will give military and
congressional leaders who are concerned over military
security problems an object lesson in how a major
military scientific sccret can be kept effectively to gain
a time advantage over imternational competitors.

I“irst word that something radically new was brew-
ing in supersonic aircraft design first reached Aviariox
Week in the closing days of 1953. During the early
months of 1954 considerable data was accumulated on
the “Coke bottle” fus:.lagr-;, “Marilyn Monroe” super-
sonic shape, and the “Whitcomb theory"—all loose
designations for what was actually the area rule. Since
all our data pointed to NACA as the source of what
.1|}pf.,¢nul to be a revolutionary new concept in super-

sonic aircraft design we consulted Dr. Hugh L. Dryden,
dircctor of NACA, who in addition to lus scientific ability

is a man of integrity. After this conference we wrote
Dr. Dryden on Apml 15, 1954 as follows:

“As a result of vour very helpful briehng on the
security problems involved in the widespread military
application of a new development in high speed aero-
dynamics we have made a policy decision to refrain from
any mention of this in Aviation Week until proto-
type aircraft embodying this principle are open to public
view. This decision was made despite the fact that our
reporters unearthed the basic facts on the development
and its application from a wide variety of technical
SOUTCES.

“As you pointed out this is too important a matter
with which to trifle. . . . We appreciate your counsel in
these matters because it helps us to avoid madvertent
disclosures of genuine aeronautical security matters and
thus benehts our country.”

l}r Dryden replied on Apnl 20:

“Thank you for your letter of the 15th and the assur-
ances it contained. 1 think your decision to withhold
from public attention the information you have obtained
about new developments in aeronautics pmpt:rh‘ falls in
the category of a real public service to the nation.”

The real root of the security problem in cloaking the
significance of the area rule lay in the fact that there

were several earlier theoretical investigations in this feld
that had been published in this country and in England
without any security classification. Wallace D. Hayes
then of North American Aviation, and two Britons,
G. N, Ward of the University of Manchester and W. T
Lord of the Roval Aeronautical Establishment, had all
taken a mathematical approach to the problem beginning
as earlv as 1946 but without the research tool of the
transonic tunnel available then, they all concluded that
there was not much promise to this channel of effort.
The real secunity i the area rule lay not so much 1n the
indented “Coke bottle”™ shapes of the fuselage on new
fighter prototypes (the Kuchemann Coke bottle design
was well known in the United States, Europe and Russia
as a result of captured German documents and bears no
resemblance to the area rule) as in the fact that Haves,
Lord and Ward were on the right track in their wing-
body relationship studies and that many clues could
be found n their unclassih=d publications.

After Aviation WEeEk established its secunty policy
on the area rule with NACA, other publications began
to get the same information and after talking with NACA
agreed to tollow the precedent established bv AviaTion
Weex. When the Grumman F11F-1 prototype appeared
the fuselage indentations were labeled onlv as a “drag
reducing” teature which was accurate as far as it went.
But no mention of NACA, area rule or the application
of a basic new principle appeared in the American or
foreign press.

In SLpt-‘:mhur 1954 the editor of Aero Digest violated
that magazine’s wrtten commitment to NACA by
publishing a fragment of the area rule application to
the Grumman Tiger. Aviation WEeEK again consulted
with Dr. Drvden on the grounds that if security had
been breached we should publish the full story without
turther ado. Dr. Dryden pmntﬁ-ii out that since the
published story had .J.ppmrr:d in a magazine of limited
acronantical readership it might easily pass unnoticed
it it was not picked up and magnihed by an aviation
magazine well known for its technical accuracy, The
missing link to the unclassified data of Haves, Lord and
Ward was still secure as was the scope of the widespread
apphcations to new mmlitary arcraft.

Aviation WEeER decided to continue its area rule
sccurity policy unaltered. We wrote to Dr. Dryden on

Oct. 5, 1954:
“After our conversation this morning I consulted Bob

Martin our publisher. We agreed unanimously to con-
tinue our policy of not printing information on this 1m-
portant aeronautical development until such time as
there is a general agreement that its security value has
diminished to an extremely low value.”

Dr. Drvden replied:

“I believe Aviation Week is performing a valuable
public service by its decision to continue its policy of not
publishing information on this important aeronautical
development until such time as there is general agree-
ment that its security value has diminished to an
extremely low value. I realize, at least in part, how seri-
ously vour publication must have considered this point
in view of the recent publication elsewhere of the in-
tormation about the development in question.”

Now that official military security has been hifted on
the NACA area rule Aviation WEeek has brought its
ieaders the first technically accurate and complete story

on this subject and honored its security agreements to
the letter. —Robert Hotz

Bendix Cerametallic Brake Lining actually
mives hity percent greater braking capac-
ity, has hive tmes longer lining life and
euts delining and relining time in hall.

To ;H'I"HII'I|l|L*-'~1I Lhese lillI:I‘l'r'I'{]t'ﬂll'i|
advantages, Bendix engineers disearded
previous conceptions of brake lining and
developed an entirely new and funda-
mentally  different  lining, Known as
Cerametallic Brake Lining, it contains
no resin or other organic  substanee:
the base being a ceramic material com-

FLOAT AND INJECTION TYPE CARBURETORS ... DIRECT INJECTION FUEL SYSTEMS ...
FUEL METERING AND ENGINE CONTROL SYSTEMS FOR JETS AND TURBOPROP ENGINES
.. BRAKES, WHEELS AND SHOCK ABSORBING STRUTS FOR ALL TYPES OF AIRPLANES

A DEPENDABLE SOURCE

FOR CREATIVE ENGINEERING
AND QUALITY MANUFACTURING

Bendix Products Division has long specialized in landing gear,

including wheel brakes and struts, as well as in fuel metering

and engine control systems.

Serving almost all American air frame and engine manus-

lacturers, Bendix can bring much of the combined know-how

bined with other special ingredients to
sive longer wear and better {rictional
}lrnpq'rlil*ﬁ.

Cerametallic Brake Lining, like other
Bendix engineering achievements, is solid
evidence that the aireraft industry can
continue, as in the past, to look to
Bendix  for  creative  engineering  and
quality manufacturing,

BENDIX civisics SOUTH BEND rvorana

Eaport Sales and Service: Bondix International Divisian
205 E. 42nd 51, New York 17, N. Y.

of the industry to the benefit of any one project.
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New CHANCE VOUGHT Day Fighter

flies at supersonic speeds
from carriers

Here’s new muscle for the Navy’s control of the air over the seas—
Chance Vought’'s XF8U-1 Day Fighter.

In performance, the XF8U-1 jet fighter plane has a high rate of
climb, exceptional combat ceiling and penetration of the speed of
sound 1n level flight.

The slender, sweptwing fighter combines a powerful afterburner—
equipped turbojet engine in a trim, lightweight airframe-—achieving
the greatest possible speed consistent with shipboard operating
requirements.

Whenever aviation makes such advances, Reynolds Aluminum
advances with it. Every step in Reynolds production 1s geared to the
requirements of all constantly progressing industries.

Reynolds goes beyond meeting rigid material specifications. Reynolds
technical services make a continuing contribution to customers’ design
and engineering staffs—make Reynolds a part of many important
industries rather than just a supplier.

For full information about how Reynolds can serve you, write the
Reynolds Metals Company, P.O. Box 1800-T.J, Louisville 1, Kentucky.

HELPFUL MATERIALS

Reynolds technical handbooks and
I6mm. movies can contribute im-
measurably 1o your training pro-
gram and reference files. Write for
a complete index and details about
this material, much of it available
without cost.

M O D ER N D ESIGN H A S A LUMINUM I N M I ND



