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THEN ... The Wildcat was small and tough and fast—and
above all, ready when needed. After Pearl Harbor, Wildcats,
the Navy standard fighter, struck back first.
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NOW. . .. Like the Wildcat, the Cougar is small and tough
and fast. Like the Wildcat, the Cougar is ready when needed.
They are the first swept-wing jet fighters in squadron op-
erations with the Navy.

GRUMMAN AIRCRAFT ENGINEERING CORPORATION BETHPAGE =« LONG ISLAND « NEW YORK

DESIGNERS AND BUILDERS ALSO OF THE S2F-1 SUB-KILLER, THE ALBATROSS AMPHIBIAN, METAL BOATS, AND AEROBILT TRUCK BODIES



Sundstrand announces
new Aviation Division

SUNDSTRAND AVIATION has been

ser up as a separate division of Sund-
strand Machine Tool Company. This
Imove I'EPIEEL‘H[E ﬂ.ﬂﬂfhﬂr PTﬂgTESSi%‘E EFEP
by Sundstrand roward its goal of estab-
lishing adequate producrion capacity for
Constant Sp::a'.,d Drives and other special-
ized accessories for the Air Force, the
Bureau of Aeronautics, and engine and
airframe manufacturers.

The former Hydraulic Division of the
parent company has been divided into
two completely segregated entities, the
Aviation Division and rthe Industrial
Division. The Aviation Division will oc-

SUNDSTRAND AVIATION

Division of Sundstrand Machine Tool Company, ROCKFORD. ILLINOIS * Western District Office: Hawthorne, California

cupy the enrtire 250,000 square-foort plant
shown above, which has heretotore been
shared with the Industrial Division. All
prﬂdu:_'l:s of the Industrial Division will
be manufactured in a new plant now
under construction.

SUNDSTRAND AVIATION is now
in a betrer position to serve the aviation
industry. In addirion to its doubled pro-
ducrion capacity for Constant Speed
Drives, it has its own management, sales,
engineering, and service facilities. Please
feel free to call upon us whenever you
need help in solving an a-c power gen-
eration problem.

[Laft) " Packoge-Type " Drive —
can be ifrut or Brocke! mounted
in line with power take-off pad.

(Right) *"Sandwich-Typa" Drive
—estramely compoct for mount-
ing in nose cone, or ather avails
able pod.

[Left] " Cartridge-Type " Drive—
mounis within engine geor box,

CONSTANT SPEED DRIVES +« AIRCRAFT ACCESSORIES

RESEARCH KEEPS

Northrap Scorpion F-89, USAF All-weatbher Intercepilor

Prevents blowoults
8 miles above ground

ILOTS OF FAST FIGHTERS like the
P Northrop F-89D, above, ysed to
worry abour their pressurized canopies
when flying ar alticudes of 8 miles and
up. The effecr of high pressure on the
inside and low pressure on the ourtside
would often blow our the inflatable seal
berween canopy and cockpit.

B. F. Goodrich engineers went to
work on the problem. They believed a
really effective seal oughr to inflate with
low pressure and stretch very lictle or
not at all. Less strecch would mean less
strain. The seal they developed has a
U-shaped solid rubber base and a rub-
berized fabric diaphragm nested inside

the base. (See diagram above). The
diaphragm simply /ifts when inflated,
works like blowing up a paper bag.
Low pressure gives full expansion
with practically no strerch. Dangerous
stretching, like blowing up a toy
balloon, is eliminated.

The new inflatable strip seal works
almost instancly. Even at minus 65°, it
inflates with less pressure than ordinary
seals needed at room temperature,
There are other advantages. It resists
wear and damage better than ordinary
seals. It fits complex curves better. It
seals and unseals faster. Sliding wear
and scuffing are minimized.

oodrich

DIAPHRAGM

STRIKER
BEAD

The new B. F. Goodrich inflatable

seal 1s now in use on more than a dozen
makes of planes, including latest jec
fighters and bombers.

Ocher B. F. Goodrich products for
aviation include: tires, wheels and
brakes; De-Icers; heated rubber; Pres-
sure Sealing Zippers; fuel cells; Avtrim;
Rivnuts; hose; other accessories. The
B. F. Goodrich Company, Aeronautical
Saler, Akron, Obio.

B.E Goodrich

FIRST IN RUBEBER
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barn. Time and the elements had taken their toll,
but Woodard eagerly assumed the eight months

task of restoration. He says:

“The 80-hp rotary LeRhone engine was well
preserved with castor oil, and after overhauling the
magneto and installing a set of C-26 Champion Spark
Plugs it is running very smooth. I'd say the plane is
about as good as ever with a 12,000-foot ceiling
and a top speed of 100 mph.”

Yes, proper maintenance works wonders and flying
men the world over know that Champion Spark
Plugs are a prime factor in proper maintenance of
all aircraft from the smallest private ship to the jets.

If vou haven’t tried Champions—the world’s larg-
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Greaten Size and Sgeed in Aincnafe

have created engineering problems, the solution of
which has required larger and larger forgings of
high-strength aluminum alloy. Exomples shown
above are forged structural members used in @
modern military bomber, the largest more than
seven feet over all. These are forged on an 18,000
ton press, the biggest ever built in this country.
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WM'M E:rﬁ:m—thu most

extensive in the industry—is keeping abreast of new
forging demands involving the use of Steel, Alumi-
num, Magnesium, High Density Alloys and Titanium.

Standard of the Industry for
More than Seventy Years

WYMAN-GORDON

FORGINGS OF ALUMINUM s MAGNESIUM S STEEL* TITANIUM
WORCESTER, MASSACHUSETTS

HARVEY, ILLINOIS

DETROIT,; MICHIGAN
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NEWS DIGEST

Scheduled to make its first flight early next month, the new
Convair YC-131C Turboliner is seen at Ft. Worth during a

USAF development engineering inspection.
Model 340 Convair-Liner powered by two Allison YT56-A-3 turbo-

Domestic

Trans World Airlines president Ralph
S. Damon told Lockheed Aircraft Corp.'s
management club last week that TWA
is concerned about the DC-7's appre-
ciable speed edge over the Super Con-
stellation, challenged the plane builder
to "do something about this prob-
lem.” TWA flies Super Connies, no

DC-7s.

Cessna Aircraft Co. has won a $1.2-
million Navy contract to produce 25
OE-2 observation planes at Wichita,
The new aircraft is similar in appearance
to Cessna’s L-19 Army liaison craft
but has higher dorsal and vertical fins,
is powered by the more powerful 260-
hp. Continental S0470 engine.

Windtunnel model of Sncase’s twin-
jet Caravelle transport will be tested
by Cornell Aeronautical Laboratory at
Buffalo, N. Y. Cornell is building a
1/25th-scale model of the medium-
range airliner, expects to begin tests
next August.

Beech Aircraft Corp. has boosted pro-
duction of its {:-DmI'I'IETCIEII Bonanzas

50% to meet increased orders for the
Model E35.

Lightplane builders Aero Design,
Beech, Cessna, Piper and Tavlorcraft
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The transport is a

shipped 211 utility and executive craft
valued at 52,685,000 during February,
Aiarcraft Industries Assn. reports. The
total compares with January shipments
of 253 planes at $2,995,000.

Clarence N. Sayen, president of Air
Lines Pilots Assn., was re-elected presi-
dent of the International Federation of
Air Line Pilots Assn. at the union's
annual conference in Zurich, Switzer-
land. Capt. W. ]. I. Montgomery of
Canada was clected vice president.

Cyril C. Thompson, former execu-
tive secretary of the Airport Opera-
tors Council, has been appointed spe-
cial consultant on airport affairs to Civil
Aeronautics Administration.

Gustav Henry Rohr, president of
Rohr Aircraft Corp. dunng World
War II and father of the company’s

present chief executive, died Apr. 3 in
Fresno, Calif.

Financial

Piasecki Helicopter Corp., Morton,
Pa., reports record sales of $86,726,430
for 1953, 35% higher than 1952
$64,450,014. Net earnings increased
48% to $1,226,938. Backlog Dec. 31:
5130 million.

Republic Aviation Corp., Farming-

“ . ._"l.'h- l

Turboprop Convair YC- '|3'IC Neurs Flight Status

props rated at approximately 3,750 eshp. each. The YC-131 is
the first U. S. military twin-engine turboprop transport. Convair
modifed a Model 240 in 1950 to take two Allison 501 turboprops
for study by Allison Division of General Motors.

dale, N. Y., has declared a %1 dividend
on common stock, pavable Apr. 20 to
holders of record Apr. 9.

National Airlines has declared a
regular quarterly dividend of 15 cents
er share on common stock, ble
]Julg.-' 15 to holders of record July 5.

International

Crash investigators last week probed
the inflight collision of an RCAF Har-
vard trammer and a Trans-Canada Air
Lines North Star over Moose Jaw, Sask.,
Apr. 8. The crash killed 37 persons,
ending T'CA's safetv record of more
than three billion passenger-miles with-
out accident. One of the victims was
T. M. Reid, 59, Canadian aviation pio-
neer and veteran pilot.

Aeronaves de Mexico took delivery
on its fArst two Convair 340s last week,
flew the twin-engine transports non-
stop from San Diego to Mexico City to
get them into service in time to handle
lsaster holiday trathc. The airline was
scheduled to accept deliverv of two
additional 340s later in the week.

Record total of 146 jet aircraft was
delivered to RCAF by Canadair during
March. The breakdown: 64 TF-86
Sabres, 73 T-33 trainers and nine over-
hanls.



as others see us...

A user tells

how AETCO SERVICE
helped him

Mr. F. W, Gottschling, Jr.
Director of Engineering
Greer Hydraulics, Ine.

Please accept our compli-
ments on the report sub-
mitted covering vour tests
on our Transfer Barrier's
operating  characteristics

under various temperature
conditions.

Aeteo was selected because
of your complete under-
standing of aircraft require-
ments and consequently the
assurance that all tests con-
ducted in your laboratory

would be given their duE
consideration.

The Description of Tests
and Test Results portion of
the report in particular, was
most comprehensive in that
it describes in detail the
methods and procedures
used and the results of
vour observations obtained
at points selected with dis-
cretion, thereby enabling
our Project Engineers to
completely evaluate the

:;haraﬂteristi::s of the sub-
ject unit.

In view of the fﬂI‘EE‘ﬂll‘lg’
facts, Aetco will be given

first consideration in all
our future requirements for
this type of work.

By T commgmp—
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GENERAL AIRCRAFT MHG HAFT
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Hydraulic, pneumatic, i T $ qﬁ

electric (400 cycle,
AC-DC) and mechonical | |__ Iﬂ_,i 5"1
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IN FLIGHT TESTING, TOO
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New heart
for

Airborne's saturable reactor

This toroid, produced in our
plant as part of a magnetic
amplifier, was developed by
our Control Engineering
group. It is typical of the
custom design work they do.

Designed for a flight con-
trol system utilizing artificial
“feel,” our magnetic ampli-
fier depends neither on fragile
vacuum tubes nor delicate
relays. It is simple, and when
fixed in athermusetting com-
pound, impervious to shock.
Also important, it is Airborne
engineered for Airborne-actu-
ated control systems.

If you have a problem in
the control system category,
call on us. For information on
Airborne Actuators, see our
literature in the LA.S. Aero-
nautical Engineering Catalog.

HILLSIDE 5, NEW JERSEY

Servo systems

Accessories Corporation
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New Jet and Turboprop
Aircraft Fly Abroad

WINGTIP JET TESTS—French are testing a Sncaso 5.0. 6020
Espadon jet fighter (above) with small wingtip-mounted Turbomeca
turbojets fitted with afterburners.

— S, Sl &

JET COPTER ALOFT-—British Fairey Gyrodyne starts flight
tests. Piston engine drives compressors supplying air to pres-
sure jets at rotor tips. Wing stubs have pusher props.

SMOKY ET&RT—Dcnsr: smoke from c:ertndge starters of Hawkﬂr
Sea Hawk jet fighters rolls over the deck of 36,800-ton HMS Eagle
during recent maneuvers in the Mediterranean Sea.

BRITISH SUB HUNTER—Turboprop-powered Fairey Gannet (below) banks low over the water with its radar “bin” extended.
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Chief Pilot Bacastow at the controls of a Douglas DC-3.
The ship is one of a fleet of four operated by the F. C.
Russell Company, world’s largest manufacturer of com-
bination screen and storm sash,

Ask the men with the
most experience . .. ask

C. F. Bacastow

10

With more than 15 years of flying experience and
over 8,000 flight hours, Chief Pilot Bacastow is a
confirmed user of Gulf Aviation Products. He
tells vou why:

“Though we are currently logging about 3,500
flight hours a year (1,300,000 passenger miles),
we have never had a single flight cancelled for
mechanical reasons. No wonder we've learned to
count on Gulf. Where they are available, my com-
pany uses Gulf Aviation Products exclusively.”

3 good reasons to FLY WITH GULF!

Gulf Aircraft Engine Qil, Series-R

For radial engines, or where a detergent oil
is not desired. Approved by Pratt and Whit-
ney and other radial engine manufacturers
for all tyvpes of service. Retards sludge and
carbon formation and retains its body at
high operating temperatures.

Gulfpride Aviation Qil, Series-D

T

For horizontally opposed and Ranger in-line
engines. Minimizes ring and valve sticking, Guﬁ'}?u{ﬂ.
oil consumption, oil-screen clogging and plug ez
fouling. Users of this great detergent oil have B

actually increased periods between engine

overhauls by as much as 10097,

Gulf Aviation
Gasoline

It's “refinery-clean,” because Gulf Aviation Gasoline dis-
pensing equipment is equipped with advanced Micronic
Filters.

Gulf Qil Corporation
Gulf Refining Company

AVIATION PROBUCTS

WHO'S WHERE

In the Front Office

J. F. Schirtzinger, former assistant chief
engineer at Convair's San Diego Division, 15
new president and general manager of Con-
solidated Tool & Products Co., Los Angeles,
Calif.

Edward J. Odlum has been elected vice
g:esidenl: of Kaman Aircraft Corp., Bloom-

eld, Conn. Other changes: Bruce F. Clark,
treasurer; Charles Kirchner, assistant secre-
tary as well as assistant to president,

Robert T. Frisbie, former president of
New Britain Machine Co., EHE become
chairman of the executive committee of
the board. Also promoted by the New
Britain, Conn., hrm: Ralph 5. Howe, presi-
dent; Julian C. Pease, executive vice presi-
dent; Clarence E. Bachman, vice president
in charge of the Products Division; George
G. "Hi-"iﬁm., vice president in charge of the
Hand Tool Division,

Harold Woodhouse has been appointed
chairman of Arizona's Aviation Authority.

George W. Rice, Houston attomey, and
Dallas lawyer James H. Walker have been
elected to the board of Braniff International
Airways. New officers: Miss Velta Bowlware,
assistant secretary; R. L. Barrier, F. ]. Bei-
secker and Loyd Eden, assistant secretaries.

Changes

Louis Davis has joined IFairchild Engine
& Airplane Corp. as manager of public rela-
tions and advertising for the Engine Di-
vision at Farmingdale, N. Y. Don Jensen,
former public relations manager for the
division, has resigned to go into personnel
communications work,

Peter T. Craven is new treasurer and
comptroller for Riddle Airlines,

L. F. Hampel has been promoted by
United Air Lines to assistant to the wice
president-economic controls. Other changes:
J]. Donald Bowers, manager of market and
economic research; L. D). Livermore, super-
visor of economic forecasting.

Fidgar F. Shannon has been appointed
comptroller for Price Electric Corp., Fred-
erick, Md_; Charles A. Carlson is new per-
sonnel manager.

Reinont P. Kroon has become research
director for Westinghouse Electric Corp.’s
Aviation Gas Turbine Division at Fhil::Erzl—
phia. Edmund C. Sedlack has been named
administrative assistant to the division man-
:lgl.'r-

Walter J. Currie is new administration
manager of Lockheed Aircraft Service's New
York base, succeeding Willlam D. Ham-
mond, who has e:mnp!r:t ed an Fast Coast
tour of duty and returned to headquarters
at Burbank, Calif,

Honors & Elections

Donald N. Meyers, chief of Piasecki Heli-
copter Eﬂrp 5 Fl‘L]III]lJ'IEII"l." Design Division,
and Z. M. Ciolkosz, the copter builder's
chief development design engineer, received
the Society of Automotive Engineers’
Wright Brothers Award for 1953 at SAE's
Aeronautic Meeting dinner last week in New

York.
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INDUSTRY OBSERVER

» Allison Division of General Motors Corp. is delivering its T54 turboprop
rated at 7,500 eshp. The T54 uses twin power sections geared to a single
set of contra-rotating propellers. Aircraft scheduled to use the T54 include
the Lockheed and Convair VTO fighters and the Convair R3Y flying boat.

® Douglas El Segundo Division is about half-way through building the 10
A2D Sl: yshark Navy attack planes left in the program after its severe cutback
late last year. AZD was ﬂngmall}* scheduled for large-scale production to
replace H‘H: AD Skyraider as the standard carrier-based attack ]; ane, but gear
box and prop control problems with the T40 delayed n:]evelﬂpmcnt.

P Convair now has a pmductmn order for a small quantltw of TF-102 super-
sonic delta-wing trainers (AviaTion Week Mar. 29, p. 11).

» Grumman is building a lightweight Aighter prototype for the Navy. Desig-
nated the F9F-9, the new fighter is radically dtffﬂtent from any uf the pre-
vious FOF series, It is sr:hf:dultd to fly soon.

> Sikorsky has delivered its third S-55 to Okanagan Helicopters, Ltd., of
Vancouver which has leased the copter to the Canadian National Fisheries
Department for use in Newfoundland to replace several patrol boats.

» USAF is looking for a long-range all-weather fighter capable of intercepting
enemy bombers close to the early warning zone and conducting sustained
attacks all the way to the target. During World War 11, heaviest attrition
of attacking bombers occurred after bombs were dropped. With atomic and
hydrogen bomb-carrying aircraft, the defenders’ emphasis must be on cutting
down bombers bffﬂl‘tl they reach their target.

> North American F-86D all-weather Sabre mterceptor will have a total
of 113 changes and modifications on each aircraft during the “operation
pull-out” program (Aviarion Weexk Mar. 8, p. 11).

» Lear, Inc., under a Convair contract, has conducted a drag-reduction pro-
gram on a Convair 340 aimed at improving performance. The modified 340 |
15 being flight tested by Convair at San Diego to evaluate the proposed Lear
changes.

P USAF has switched an order for 36 Convair 240 aircraft modified as air-
bome electronic test beds to the later Model 340. No change in price or
delivery dates 15 involved. Navy also has ordered a Convair 340 as a VIP
transport and is negotiating for purchase of several more.

» Engineering department of American Machine and Foundry Co. has
developed a reverse-thrust device for turbojet engines and is trying to interest
USAF in further development.

» British finally have admitted officially the existence of the 30-mm. Aden
aircraft cannon to be used as a standard armament on the latest crop of
RAF fighters, including the Hunter, Swift and Gloster Javelin. The Aden
gun has a rate of fire of 1,200 rounds per minute, but a relatively low
muzzle velocity,

» Douglas E]l Segundo Division has completed the first production model
F4D Skyray for Navy.

» Design studies by Douglas Aircraft Co.’s helicopter group have indicated
that turbojet engines located at rotor tips hold considerable promise for
the future. However, rotor-tip turbojets have not passed beyond the design
study stage.

» North American Aviation's $10-million atomic power plant scheduled to
be built for the Atomic Energy Commission (Aviation Week Apr, 5, p. 13)
will be located in the Santa Susana Mountains near the NAA rocket test
facility. The 20,000-kw. plant is scheduled for completion in 1958. AEC
will spend $7.5 million on the project, with NAA contributing $2.5 million.




Indo-China

Watch for continuing trend of increasing U. S. mulitary
imvolvement in Indo-China war. Explosive airpower mix-
ture is brewing in southeast Asia. Chinese Communist
air force is re-deploying from Manchuria to bases on
mainland opposite Formosa and along Indo-China border.
Air strikes by Communists against either Formosa or
Indo-China probably would provoke retaliation by carriers
of U, §. Seventh Fleet and landbased USAF planes in

the Philippines.
Airlift Shift

Plans are well advanced toward a sizable trans-Pacihe
airlift to Indo-China. Military transports alreadv are being
shifted from Korean operations to fly U. 5. military sup-
plies to French in Indo-China, and trans-Pacific commer-
cial contract operations may be revived. California
Eastern Airways and Overseas National Airways now are
completing last of the Korean contract airlifts, but Indo-
China crisis probably will see larger role for nonscheduled
C-54 operators in the Pacific.

Burke Airport Issue

Military and civil aviation ofhcials still are wrangling
over possible commercial use of Andrews Field as alternate
tor Washington National Airport, but CAA Adminis-
trator Fred B. Lee wams that the new Burke Airport is
not vet a dead issue. Reason: CAA has 849,000 invest-

ment in 1,000 acres of land at Burke.

ACC in High Gear

Air Coordinating Committee’s drive to meet the May 1
deadline for submission of its air policy review to the
President (Aviarion WEEk Apr. 5, p. 11) is in high gear.
Dratts of papers on all but 11 of the approximately 50
subjects under review arc being circulated to industry
organizations.

Papers not vet sufhiciently along for submission to
industry include such knottv, controversial subjects as
subsidies, routes, mail, and role of domestic and inter-

national air transportation system.

Talbott’'s Advisors

Grover Loening and Charles A. Lindbergh are emerg-
ing as top behind-the-scenes advisors to USAF Secretary
Harold Talbott on technical matters.

Radar Network

Echoes of Defense Secretary Wilson’s confirmation

that a new and secret early warning radar network was
being built jointly by the U. S. and Canada hardly had

died before alert’ Canadian news]:.-:;lﬂpers noted that loca-

tions of eight of the secret arctic radar locations had been

revealed by the Roval Canadian Air Force.

Personnnel transfers to the bases were announced by
the Roundel, ofhcial RCAF publication, an unclassified

magazine distributed publicly.

More AEDC Money?

Washington observers are speculating on whether

— Washington Roundup —— CEpe

USAF will ask for a special supplemental appropriation
to continue construction work at the Arnold Engineering
Development Center at Tullahoma, Tenn. No AEDC
money was contained i the militarv public works bill
recently submitted to Congress.

SAS Decision

Decision is expected soon from State Department and
Civil Aeronautics Board on the request by Scandinavian
Airlines System (Aviation WEeek Mar. 29, p. 59) for
use of Los Angeles as the West Coast terminal on SAS's
proposed transpolar route between the U. 5. West Coast
and Scandinavia.

Airport Funds

Although the Administration is penny-pinching on air-

rt development, it is being notably liberal on funds for
ighways and other public works. For fiscal 1955, the
Administration is asking $567 million for road building—
$66 million more than is available this fiscal vear. The
Administration also is recommending that $875 million
—an increase of more than $300 million—be authorized
for fiscal 1956.

After having funds for new airport developments cut
off completely this fiscal year, aviation interests are happy
over the %33 million Undersecretarv of Commerce for
Transportation Robert Murray says will be requested for
fiscal 1955. They think that much more than this could
casily be justified, however. Airport development is
lagging far behind the schedule set by Congress.

The 1946 Airport Act provides $500 million in federal
funds over a 10-year period. With the $33 million to be
proposed for fiscal 1955, only 5247 mullion, or less than
half of the total $500 million, will have been appropriated
over a nine-year period.

Hydrogen Bomb Angles

Repercussions of the recent series of hvdrogen bomb
blasts are being felt in the Pentagon where they raise
grave questions on future development of the three serv-
ices. Inercased vulnerability of Naval carrier task forces
to both large-scale atomic and hydrogen bomb attacks by
enemy land-based airpower will stir sharp debate over
the future of this tvpe force. Also, size and weight of
the present “deliverable” hydrogen bombs are too much
for carrier-based aircraft, leaving USAF with a virtual
monopoly in the field for the immediate future.

Airpower Debate

Watch for the debate on the future of U. 5. airpower
to continue in the Senate with Sen. Stuart Symington
leading Democratic attacks on Republican cuts in the
airpower budget. Symington’s inside knowledge of Penta-
gon procedures sharpens the barbs he tosses at the oppo-
sition and is causing deep concern among Republican
leaders on Capitol Hill and in the Pentagon.

USAF Recruiting

Brig. Gen. Amo H. Leuhman, deputy director of
USAF Information Services, is scheduled to command
the new Air Force recruiting nréanizatiun at Wright-
Patterson AFB. The Recruiting Command will operate

under the jurisdiction of the Air Training Command.
—Washington staff
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Key Senators Balk at Civil Air Program

® McCarran hits proposal that Commerce decide where

airport money goes, says Murray aims to be ‘czar.’

® Bricker says Congress, not Administration, should set
fees to make CAA and CAB self-sustaining.

By Katherine Johnsen

Key senators are balking at the
Administration’s economy program for
civil aviation,

Here are two major developments:
® Request by Undersecretary of Com-
merce for Transportation Robert Mur-
ray that the department be given far
greater discretion in deciding where air-
port money should go to assure econ-
omy aroused the ire of Sen. Pat McCar-
ran, co-author of the 1946 Airport De-
velopment Act.

McCarran said at a session of the Sen-
ate Appropriations Subcommittee on
Commerce that Murray was aiming to
become a “czar” and criticized him for
chopping off airport funds for a vyear.
* Senate Interstate and Foreign Com-
merce  Committee unanimously ap-
proved a resolution directing the Ad-
ministration to postpone its program
to have the aviation industry finance
the operations of Civil Aeronautics
Board and Civil Aeronantics Adminis-
tration through a svstem of fees and
charges.

A proviso tacked onto the fiscal 1954
Independent Offices Appropriation Ac
declared federal agencies “shall be self-
sustaining to the fullest extent possible”
and directed the development of pro-
grams looking toward this objective.
With this provision as a basis, the Bud-
get Bureau directed CAB, CAA and
other agencies to submit programs for
financing their operations by Mav 1.

The Senate resolution does not have
the force of law. This raises the ques-
tion as to whether the Administration
will move ahead with the assessment
program.

» IFees and Charges—Opposing a quick
dive into svstems of fees and charges,
Senate Interstate Commerce’s chair-
man John Bricker explamned: “The
committee is not hostile to the idea of
assessing fees and charges; in fact, 1
think it favors it almost unanimously.

“But the members are of the unani-
mous opinion that such a proposal
raises basic questions with regard to the
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fundamental philosophy of regulations.
They feel that the Congress should set
up the basic standards for each agency
to follow in imposing charges for Ii-
Censes.

The Budget Bureau directive sets up

rigid assessment standards, The Sen-
ate Interstate Commerce Committee
plans to consider legislation in the near
future sctting up other, and prob-
ably more lenient, standards.
» Aid Threatened—The Administration-
Senate hght threatens the $33-million
airport aid program planned for fiscal
1955, Present law allows CAA to spend
25% of airport funds at its discretion,
the remaining 75% to be apportioned
among the states according to a for-
mula based on arca and population.

It appears certain the Senate will
wage a showdown fight against increas-
ing the discretionary fund to 50% as
recommended by Murray. Question is
whether Murray will support the $33-
million program without being granted
more leewav as to where the outlays
should go. -
P Sharp Criticism—At the outset, Me-
Carran remarked that Murrav's deci-
sion to go ahead with an airport pro-
gram after a vear’s postponement was
“heartening,” but he turned to sharp
criticism after the Undersecretary rec-
ommended these two policy changes in
the program.
® “The basic standards of determining
clhigibility of specific airports should be
substantially tightened, using the cri-
teria of national aeronautical impor-
tance,” Murray said.
¢ In addition, he called for “more
fAexibility” in administration through
the increase in the discretionary fund.

These proposals, McCarran re-
sponded, “can mean anything and
everything. They mean Congress com-
pletely abdicates its function and wvests
in the department absolute authority to
determine on whatever basis they mav
choose, be it political or otherwise, just
what airports will receive federal help.”
» ‘Lot of Fun’=Murray pointed out that
in fiscal 1953, most airport projects re-

ccived federal grants too small to ac-
complish much: 39 states received ap-
portionments of less than $5200,000,
nine states less than $100,000, and 89
projects less than $5,000.

With the 50% discretionary fund,
McCarran told Murray: “You will have
a lot of fun. That means your depart-
ment would take over control of where
airports would be placed. You would be
the czar of that—I suppose vou would
kind of like that.”

Murray replied: “I have very little to
do with where we put funds for air-
ports.”

The increase in the discretionary
fund was not recommended by the
Transportation Council, advisor to
Commerce Department on the airport
program.

Murray added that there was “wide

disagreement as to whether it was
desirable to continue the federal-aid
program at all.” General opinion in
the aviation industry is that Murray
15 opposed to the program but decided
to go along with it in view of the
recommendation of the Transportation
Council.
» Skepticism—Sen. Styles Bridges, chair-
man of the full committee and the
Commerce Subcommittee, expressed
skepticism of the management survey
being made for Commerce Department
bv Cresap, McCormick and Paget.
“"We are interested in surveys that will
provide efhciency, and vet we don't
want survevs that will result in changes
that  will change fundamentals,”
Bridges said.

“T agree with you,” MeCarran inter-
ceded, “that this management survey
15 a complete waste of funds.” Me-
Carran said Congress did not appro-
priate funds for the purpose. When
Assistant  Secretarv  of Commerce
James Warthy samd the department
fclt free to use its general operational
money for the contract, McCarran
warned: “If vou fall into the same
disregard for Congress, I am sure vou
will get into the same category with
Mr. Murrav, which isn’t an enviable
position at this time.”

The committee requested complete
data on the management contract, n-
cludmg information as to whether
there are any personal ties between the
firm and Commerce.

The subcommittee also requested a
report on Commerce Department par-
ticipation in CAB activities. “To my
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Boeing Airplane Co.'s XB-47D,
slated to be powered by a combina-
tion of turboprop and turbojet en-
gines, 15 scheduled to fly sometime
this summer. Aim of the new ar-
rangement of powerplants for this
experimental B-47 model is to
squeeze more range out of the basic
airframe.

The turboprops will be Wright

Aeronauntical’s T49s. One of these
engines will be substituted for each
inboard pod installation housing two
General Electric J47 turbojets.
» Four-Engine B-47—This will make
this version of the six-jet B47 a
four-engine model—one T49 in-
board on each wing, while a J47 re-
mains in each of the outboard po-
s1tions.

Fitted with very wide four-blade
Curtiss Turbolectric propellers, each
T49 will have about the same thrust
as the two jets it will replace.

knowledge,” Murray said, “we have
intervened in no cases before the
regulatory agencies. And, I might add
that is in contrast to the experience
of previous vears.”

» Charges, Replies—McCarran said poli-
cics expressed in Murray's speeches
“would lend credence” to charges the
senator claimed have been made to him
and others on the Appropriations
Committee Murray is “giving the most
favored treatment to the railroads.”

McCarran  said Murray  supported
“more and more toll highways,” which
would handicap trucking, and charged
the Undersecretary would “cripple and
eventually abolish any government help
for the maritime industry.”

On the other hand, the senator ob-
served, Murray proposed to increase
railroad management's power over
rate-making. Murray replied that the
Administration has recommended a
large increase in maritime subsidies in
fiscal 1955.

» Service Charges—The Budget Bureau
directive on fees and charges specifi-
cally directs the imposition of fees on
participants in proceedings for certifi-
cates of convenience and necessity be-
fore CAB and for the issuance of air-
man certihcates by the CAA. But it
also directs the two agencies to impose
all other feasible charges for services.

Commerce Department already has
plans to levy charges for airman’s cer-
tificates and increase charges for certi-
fication of aircraft. Revenue from cer-
tihcations now approximates $175,000
a vear, compared with a cost of the
services of $600,000, Murrav told the
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Turboprop-Jet B-47

T 1

» Other Turboprops—Other awreratt
scheduled to fly soon with turboprop
power:

® Boeing C-97] Stratofreighter. This
craft, scheduled to go alott late this

vear, will be powered by Pratt &
Whitney Aircraft T34s driving Cur-

tiss Turbolectric three-blade, 16-ft.- !

diameter propellers.

® Lockheed C-130A. Expected to
take to the air in the next two
months, this transport will be fitted
with four Allison T56s turning Cur-
tiss Turbolectric three-blade, 15-ft.-
diameter propellers.

e Vertical-takeoff planes. Both the
Lockheed XFV-1 and Convair
XFY-1 VTO craft (Aviation WEEK
Mar. 22, p. 14) are scheduled for first

flights in the next three or four
months. Each plane is powered with
an Allison T40 driving two contra-
rotating, three-blade, 16-ft.-diameter
Curtiss Turbolectric props.

House Appropnations Committee a
system of charges is to be instituted
“which is calculated to return revenues
at least equalling the cost of the serv-
ices provided.”

The directive orders charges for “the
issuance, renewal, modification, trans-
fer, or termination of any license, per-
mit, certificate, charter, registration,
exemption, or similar form of author-
ization granted or otherwise provided.”

Fees and charges imposed, the di-
rective states, should reflect “an addi-
tional cost factor of not less than
159 (above the direct cost) to cover
zenerally such indirect costs as over-
head, maintenance, operation and de-
preciation of buildings, the govern-
ment’s share of the retirement or social
security benehts for the employes,
workmen’s compensation, and work
performed by central agencies.”

Payne May Succeed

Griswold in Air Unit

Death of Sen. Dwight Griswold
leaves vacant the chairmanship of the
Senate Interstate and Foreign Com-
merce Subcommittee on Aviation. Gris-
wold died last week.

One prospect to fill the post is Sen.
Frederick Payne, only Republican com-
mittee member who does not now hold
a subcommittee chairmanship.

Since hearings on the comprehensive
McCarran Bill are being held before
the full committee, headed by Sen.
John Bricker, the subcommittee is not
expected to be active this session.

Comet Gloom

® Crashes stagger British;
certificates rescinded.

® Turbulence at altitude,
sabotage top theories.

Fate of de Havilland Aircraft Co.’s
Comet 1 hung in the balance last week
atter the second unexplained fatal crash
in four months—seventh accident in one
and a half years. But U. §. observers
were inclined to doubt the mishaps
would have more than temporary effect
on development of jet air transportation.

However, this much appears certain:
The British must find the cause or
causes for the string of accidents before
the Comet 1s will fly again and before
new orders for later Series 2s and 3s
can be expected.

Airworthiness certificates for all

Comets operated by British Overseas
Airways Corp. were rescinded by the
government, and the two other commer-
cial Comet operators—Air France and
Union Aeromaritime de Transport
(French UAT)—grounded their jet liners
pending detailed investigations into
crash causes.
» Parallel Tests—De Havilland began
parallel tests with those conducted since
last fall by the Royal Aircraft Establish-
ment at Farnborough to duplicate ap-
parent flight conditions of the two
latest crashes.

Since it began extensive fatizue tests
on the prototype Comet 1 late in 1953,
RAE reported no failure after the
equivalent of 10,000 hours flying time.
That is more than three times the hours
any one Comet has flown in service.
» Jet Stream Barrier?—Theories on what
caused the two crashes after takeoff
from, Rome this year ranged from sabo-
tage to disintegration at altitude,

A West Coast industry observer sug-
gests that turbulence on entering the
jet stream—ribbons of highspeed winds
at high altitudes—could have caused
both accidents. He pointed out that
a plane crossing a jet stream at right
angles would run into tremendous
turbulence. If hit at high speed, severe
turbulence also would result.

If the airplane were in a poor angle
of attack, it would impose a terriffic
structural load that could tear it apart.

However, the British have not ruled
out sabotage.

Whatever the cause, the latest crash,
in the Mediterranean off the island of
Stromboli, Italy, staggered British avia-
tion. The Comets had been back in
service less than three weeks after being
grounded since Jan. 11 following the
mysterious Elba crash.
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P Blew Up—The crash occurred under
circumstances almost identical to those
surrounding the Elba accident:

e Both planes took off from Rome.

e Both blew up at 26,000 ft.

® Both were close to 30 minutes from
takeoff.

® Both were at climbing power.

® Both mishaps came without warning,
as pilot in neither case radioed trouble.
» Violent losion?—Salvage work in
the Elba crash resulted in recovery of
major parts of the plane but gave no
conclusive information. Everv indica-
tion, however, points to disaster with-
out waming, such as a sudden violent
explosion. No useful parts were recov-
erable in the Stromboli crash, and
there will be no effort at salvage since
the Mediterranean at that point is more
than 3,000 ft. deep.

Nearly all recovered parts of the Elba
crash now are in Britain. Only super-
ficial inspection has been made so far,
with these points known: The third
engine recovered dehnitely lost its
turbine wheel as the result of impact
after fall, did not cause crash; fourth
engine found was not subject to ter-
rific heat as earlier reported but was
damaged as the resnlt of immersion in
water.

» Scoreboard—Here is the historv of
Comet accidents:

e Oct. 26, 1952, BOAC Comet failed
to become airbome at Rome. Plane
demolished, no deaths.

e Mar. 2, 1953, Canadian Pacific Air-
lines Comet 1A crashed at Karachi,
India, on declivery flicht. Eleven crew
and technicians killed.

e May 2, 1953, BOAC Comet crashed
after takeoff from Calcutta. Forty-
three persons died.

® June 25, 1953, Union Aeromarntime
de Transport (French UAT) Comet
landed too far down runway at Dakar,
French West Africa, and plane plowed
into a concrete abutment. Plane de-
molished, no deaths.

® July 25, 1953, BOAC Comet skid-
ded off runway while taxiing for take-
off at Calcutta. Plane’s port wing spar
damaged.

® Jan. 10, 1954, BOAC Comet crashed
cff Elba Island after taking off from
Rome. Thirty-five killed. Parts of plane
salvaged.

e Apr. 8, 1954, BOAC Comet crashed
off Stromboli after taking off from
Rome. Twentv-one persons killed,
wreckage sank in Mediterranean.

Current operators of Comets are
BOAC, Air France, UAT and Roval
Canadian Air Force,

Orders for Comet 2s stand at 33:
BOAC, 12; Canadian Pacific, three;
UAT, three; Air France, six: LAV
(Venezuela), three; Japan Air Lines,
two; and Pan American do Brasil, four.
No orders have been canceled due to
crashes,
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Orders for Comet 3s total 10, of
which five are for BOAC, three for
Pan American World Airways and two
for Air India.

Up to the time of initial grounding
of Brnitish-owned Comets, 15 of the
transports were in service and had
accumulated a total of more than 30.-
000 route-hours experience, covering
more than 12 million miles. The three
commercial operators were averaging
150,000 miles per week.

Considerable modification already
has been made on the Comet 2 as a
direct result of previous crashes. The
Series 2 has been undergoing opera-
tional tests preparatory to being placed
In Service.

BuAer Chief Sees
Industry as Partner

A plea for the aircraft industry to as-
sume a more responsible attitude toward
the delivery of combat-ready equipment
to the military services on time was
made by Rear Adm. Apollo Soucek,
Chief of the Navy Bureau of Aeronau-
tics, before the second annual avionics
symposimm of the Westinghouse Air
Arm in Baltimore.

The military services and the aircraft
industry must have more of the rela-
tionship of partners in the Enterﬁ:]rise of
national defense rather than the tra-
ditional buyer and seller concept, Adm.
Soucek said.

» Partner Concept—"1If we are partners,
and truly we are,” he said, “I feel that
we must conduct ourselves as part-

ners. This generates a totally different
relationship than that of the normal
business relationship where one party
is the seller and the other is the buyer.

“QOurs is not the kind of arrangement
whereby one goes into a store and buys
an article totally at his own risk. Ours
is not the kind of union where the buyer
must beware.”

Executives, engineers and mana&u-
ment in the aircraft industry bear the
same rtesponsibilities for national de-
fense in gm present era as soldiers, sail-
ors and airmen in uniform, according
to Adm. Soucek.

He urged engineers mot to consider

their work on government contracts
finished until a project has completed
its final testing in the fleet or Air Force
combat umnits.
» Customer Satisfaction—""The engineer
cannot be complacent and consider that
his product is fnished when it com-
pletes specified tests on a test stand,”
said BuAer’s chief. “That is only the
graduation exercise. . . . I feel that the
designer or engineer cannot consider his
work accomplished until it has reached
the final objective and met the final
service test.

“By exactly the same token the busi-
ness executive cannot consider his work
done when the ferry pilot comes to the
plant and flies the plane away. He can-
not be satished until that plane has
reached the ultimate consumer and he
knows that the ultimate consumer is
satished with it in every respect.”

Adm. Soucek also noted that the air-
craft executive has an equal responsi-
bility with military officials in delivering

Air Foree has asked Congress for
$5,750,000 to build a new research,
development and test facility for
atomic aircraft engines for the Pratt
& Whitney Adreraft Division of
United Aircraft Corp., Fast Hart-
ford, Conn.

The new facility will be a joint

USATI-Atomic Energy Commission
project to be operated by P&WA.
It will be known as the Hartford Re-
scarch Facility. USAF has not indi-
cated the specific location of the
facility in the Hartford area.
» Significant Progress—P&WA has
been engaged in research and devel-
opment work on an atomic engine
to power aircraft for several years
under both Air FForce and AEC con-
tracts.

AEC recently announced that the
powerplant builder would get $8.6
million of its $14.2-million fiscal
1955 program for atomic aircraft en-
gine development (Aviation WEEK

P&WA to Operate New A-Engine Facility

Apr. 5, p. 13). This is in addition to
the 55,750,000 USAF request for the
P&WA research facility.

USAF Chief of Staff Gen. Nathan
Twining has predicted that an
atomic-powered aircraft is much [
closer to reality than generally is
realized.

The scope of Air Force and

AEC operations at P&WA may be
taken as confirmation that significant
progress is being achieved in this
held.
P Stringent  Security—P& WA tradi-
tionally has iinanced its own research
and development facilities and has
invested about $14 million in its
postwar Andrew Willgoos Turbine
Laboratory in East Hartford.

The extremely advanced nature of
atomic engine research and the strin-
gent security requirements of the
Atomic Energy Commission proba-
bly account for government financing
of this facility.
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trouble-free cquipment to the fleet aad o
Air Force on time. AlI‘Cl'Elft Mﬂ

» Contract Compliance—"0f course it
must be recognized that the contractor
has to make money,” Soucek said. "It is
obviously necessary for him to make a
profit in order that he may live. As a
partner of his I want him to make
money and to make a profit. . . .

“But there must be a consciousness
on his part of service to the fleet or to
other defense organizations of which
he is a part. It is not sufficient that he
make a contract or agreement without
fecling full responsibility for comply-
ing with every minute part of his con-
tract including the mountainous piles of
specifications and that he complete the
equipment exactlv on time,

“The business end of the partnership,
the part whereby the contractor is to
make a profit, should never be the most
prominent factor in the considerations.
It is an important factor but it must
never be the predominant one. 1 feel
that profit will come and will come in
ample quantities if the requirements of
the contracts including timely deliveries
are complied with in every respect.”

USAF, Navy Obligate
$536 Million for Air

Air Force and Navy obligated $536
million for aircraft and related procure-
ment during the first eight months of
fiscal 1954 out of a total $8.1 billion
available during the year.

This was the net obligation—the re-
sult after subtracting deobligations (re-
sulting from contract cancelations,
more regid criteria as to what consti-
tuted an “obligation” and other factors)
from the gross. Procurement details:

e Air Force obligated only 5164 million
out of total availability of $6.1 billion
during the July-through-February pe-
riod. USAF’s net obligation for Febru-
ary was only 361 milhon,

e Navy obligated $372 million during
the Julv-through-February period out of
a total availability of $1.8 billion. Navy
de-obligated $31 million more than was
obligated during February.

e By March, neither USAF nor Navy
had started to use up fiscal 1954 appro-
priations. Both services still had unused
carryover funds from previous years.

o With $6 billion in unobligated funds
on hand Mar. 1, USAF still had $2.5
billion to obligate before starting to use
E]:;ﬁj 453.5 billion appropriated for fiscal
o With $1.48 billion in unobligated
funds on hand Mar. 1, Navy still had
590 million to obligate before starting
to use the 51.39 billion appropriated for
fiscal 1954.

The unexpended balance on hand
Mar. 1: $25.3 billion—$18.1 billion for
USAF and 51.4 billion for Navy.
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y Lose Titanium Flow

Plane and engine builders hold back on using scarce
metal, causing producers to seek other markets.

Scarce titanium may be diverted from
the aircraft industry into other fields.
This was developed at hearings be-

fore the Senate’s Subcommittee on
Strategic Metals and Minerals, headed

by Sen. George Malone.

Although airframe and engine manu-

facturers have testified that the industry
in time could utilize up to 500,000 tons
of titanium a vear, a stockpile is bein
built up out of current production o
only 5,000 tons a vear. By the end of
1954, on the basis of current commit-
ments, an inventory of 3,000 tons is
expected.
» The Sitnation—Aircraft industry, be-
canse of the scarcity of titanium and
prospect of short supply, is holding back
on including the metal in production
plans.

Meanwhile, producers are becom-
ing impatient to seek other markets.

The issue the government faces is
whether to permit the output of govern-
ment-financed facilities to accumulate
to a sufficient amount to assure supplies
to the aircraft industry, which has the
first priority for the metal, or to let it
go to other manufacturers and keep
titanium supply and demand on a

hand-to-mouth bass.
> Civil Allocation—Defense Mobilizu-

tion Director Arthur Flemming pointed
to the advantage of introducing tita-
nium to other-than-aircraft induostries:
“Although it would delay the time
when aircraft companies could use it,
this would strengthen the mobilization
base. Clearly that is one factor we
should take into consideration from the
security point of view.”

Malone said the chemical industry

Navy Trainer

Navy is asking new cost pro-
posals, including spare parts, from
Beech Aircraft Corp. and Temco
Aircraft Corp. in the trainer design
competition.

The decision, in effect, reopens
the competition. However, Ryan
Aeronauhical Co., which had en-
tered a Model 72 trainer, will not
participate in the new proposal.

Bureau of Aeronautics is prepar-
ing new specifications for the Beech
Mentor and Temco's Plebe with sev-
eral minor modifications. Principal
change is a larger fuel tank in both
models.

New tramner will replace the
North American SNJ.

“needs titanium very badly even at the
present price.”

An industry advisory commuttee of

Commerce Department’s Business De-
fense Services Administration has rec-
ommended that 10% to’25% of tita-
nium output be allocated to civilian
markets.
P Piece by Piece—Curtiss-Wright Corp.
president Roy Hurley is taking the lead
to stave off a diversion of titanium from
the aviation industry. His firm has
drawn up a plan for piece-by-piece in-
clusion of titanium in CW engines,
which would utilize half of the titanium
output over the next few vears.

“If one other engine firm did the
same, we would use the whole supply,”
he reported to the subcommittee.

Under the plan, CW would use 209

tons a month, or 2,400 tons in the J65
engine in 1955. When the J67 comes
into production, Hurley said, the firm
would utilize “upwards of another 100
tons a month”—or more than 3,600 tons
a year.
» Production Use Urged—"1 am per-
sonally convinced that every piece we
propose, plus many, many more, can
be made of titanium—if we just start,”
Hurley declared. “That i1s what we
need to do—get it into production,”

He observed that “we do not dare
put titanium in engines unless we put
it in to stay, because if we were to put
it into an engine and then suddenmwy
had to take it out of the engine, the
airplane. . . would not perform well,”

Flemming concurred with Hurley
that “the thing to do is to put it into
actual production.”
> Temporary Surplus—There was gen-
cral agreement at the Senate hearing
that the surplus in titanium 15 “tem-
porary,” coming between overall fa-

mines for the metal.

Reports that too much titanium s
being produced, Flemming declared,
“are complelely and utterly unrealistic.”

Office of Defense Mobilization and
General Services Administration  re-
ported on steps being taken to increase
production.

Dr. Herbert Kellogg, professor of
metallurgy at Columbia University and
chairman of ODM’s Titanium Advisory
Committee, supported the estimates of
aviation executives (AviaTion WEEK
Dec. 7, 1953, p. 14; Nov. 23, 1953,
p. 22) that the requirement for titanium
in a few years will be fantastically
greater than the production which is

programmed to reach 13,200 tons a
vear by 1956.
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“It wouldn't surprise me to sce the
titanium industry grow to the order of
magnitude of 150,000 tons a year in
five or so years,” he sad.
> Negotiations—General  Services  Ad-
ministrator Edmund Mansure reported
that contract negotiations to boost tita-
nium production are underway with:
e E. I. du Pont de Nemours Co., for
8,000 tons a year additional production
(Aviarion WEeEx I'eb. 8, p. 17).

e Electro-Metallurgical Co., subsidiary
of Union Carbide and Carbon Corp,,
for 10,000-tons-a-year capacity.

e Dow Chemical Co. for 1,260- to
1,800-tons-a-year capacity.

e Honzons, Inc.,, with a contract now
in the drafting stage.

¢ Monsanto Chemical Co. has been in-
vited to submit a proposal involving a
new process it has developed in coop-
eration with National Research Corp.
and also a proposal for a 3,000-ton-a-
vear Kroll process reduction plant.

e Acrometals Co. contract negotiations
are to start soon.

® Western Pyromet Co, Permission has
been requested of Defense Department
to utilize a plant under its cognizance
for experimental titanium work,

In addition, Mansure reported, dis-
cussions looking to further increases in
titanium capacity are underway with:
Anaconda Copper Co. Wryandotte
Chemical Co.; Chicago Development
Co.: Kaiser Aluminum and Chemical
Co.; Eagle-Picher Co.; Columbia South-
ermn Chemical Co.; The Glidden Co.;
National Distillers Producets Corp.; New
Jersey Zinc Co.; United International
Research, Inc.

» Problems—Ma). Gen. Kern D. Metz-
ger, chief of Air Materiel Command’s
Product Resources Division listed four
deterrents to large-scale introduction of
titanium into airframes and engines:

e Qualitv of pure material being pro-
duced is not uniform and the quality
of alloys is neither uniform nor satis-
factorv. This imvolves problems “com-
mon to the growth of anvy new mate-
rial,” he said. “The poor quality an:
lack of allovs are programmed to be
cured and will be cured, I am sure.”

e There is a shortage of processing and
fabricating know-how. “The aircraft -
dustry is confronted with learning how
to use it,”" Metzger said, noting that
testing involved in introducing new ti-
tanium parts, is time-consuming and
costly.

e The limited supply. “We cannot per-
mit titanium to be committed unalter-
ably in design,” he explained., “unless
we are assured that supply will be avail-
able.”

e The high cost. However, Metzger
said that because of the military advan-
tage of titanium, little consideration now
is being given to its cost in connec-
tion with military planes.
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Common stock (par value $3)

BIEROINEA  esvmvs i sy s s
Outstanding and fully pad........
Outstanding and partly paid under stock purchase plan. . .,

Reserved:

L

.................... (000,000 shares

For conversion of preferred stock. ..
| For restricted stock option plan. ...
Restricted stock options for purchase of common stock anthorized

with respect to 10% of outstanding common stock.. ... ..

Capitalization of Surviving Corporation
In Convair-General Dynamics Merger

Preferred stock 52 cumulative no par convertible $30 per share
Authorized and outstanding. ... ..

157,383 shares

1.973,560 shares

171 shares

165,253 shares
197,356 shares

197,336 shares

Convair Makeup Under Dynamics

Stockholders of Consohdated Vultee
Aircraft Corp. and General Dynamics
Corp. are expected to approve next
week (Apr. 29) the merger of the two
firms (AviaTion WeEk Mar. 8, p. 18)
when they vote at a special meeting in
Dover, Del.

Under terms submitted to the Se-
curities & Exchange Commission, Con-
vair will become a division of Dynamics
without changing management or struc-
ture,
> Control Achieved—General Dynamics
achieved stock control of Convair May
15, 1953, when it purchased a con-
trolling block of 400,000 common stock
shares (AviaTion WEEk Apr. 6, 1953,
p. 13) from Flovd B. Odlum’s Atlas
Corp. Atlas had held control since
1947. The block represents about 17%
of the aircratt builder’'s 2,379,298 out-
standing common shares.

The merger makes Convair the
fourth subsidiary of General Dynamics;
e Convair, incorporated as Consoli-
dated Aircraft Corp. May 29, 1923;
merged with Vultee Aircraft, Inc., Mar.
18, 1943; builder of militarv and com-
mercial aircraft, guided missiles.

e Canadair, Ltd., subsidiary of Dynam-
ics since 1947; builder of military and
commercial aircraft as well as develop-
mental work in the Canadian guided
missile program.

e Flectro Dynamic Division, Bayvonne,
N. J., original firm of the group;
builder of electric motors and generators
for marine and industrial use.

® Electric Boat Division, Groton,
Conn., submarine manufacturer cur-
rently building the atomic-powered Sea
Wolf after completing the Nautilus
and engaged in Atomic Energy Com-
mission work.

In 1953, Convair netted $10,254,821.
Its backlog of orders Nov. 30, 1953,
was S1 billion, 929 of which was in
government orders. Dynamics netted
$6,218,803 and had a $231-million
backlog Feb. 28, representing 96% gov-
ernment  orders in the U.S. and
Canada.

B Unanimous Decision—The merger 1s
an outgrowth of a studv begun in the
latter part of 1953, when each company
formed a committee of directors to ex-
plore the mechanics of such a move.
Convair's committec retained Blyth &
Co., and Dvynamics hired Lehman
Brothers to determine if a merger would
be feasible and desirable from a finan-
cial standpoint.

The two committees jointly retained
Sanderson & Porter, an independent
engineering firm, to survey properties,
products and operation of both corpora-
tions. All were unanimous for the
merger and both boards of directors
approved the move in February.

» Scrip Certificates—Common stock of
the merged firm will have a par value
of $3. Each share of Convair common
stock, with a par value of 51, will be
converted into four-sevenths of a share
of Dyvnamics common. FEach of the
400,000 common shares of Convair
held by the parent company will be
surrendered for cancelation. No frac-
tional share of the surviving corpora-
tion nor certificates will be issuable m
connection with the merger. Scrip cer-

tificates for fractional shares will be
icsned. but the holder will not be en-

titled to anv vote or dividend. All scrip
certificates will be void after Apr. 30,

1960. )
Three-hundred common shares paid

nnder Convair’s stock purchase plan
will be converted into 171 partly paid
shares of Dynamics stock. Upon the
merger, the authorized preferred stock
will be 157,383 shares. Authorized
common stock will be 6 million shares
at $3 par value.

Banks concerned have approved the
merger. Convair owes $35 million on
a 90-dav basis. Dynamics owes 58.7 mil-
lion on a four-vear installment basis.
It is expected that a new three-year
credit agreement will be initiated, mak-
ing adequate credit available to the new
corporation on a 90-day basis for work-
ing capital purposes.

» Members—John Jav Hopkins, board
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chairman of Convair, chairman and
president of Dynamics, and managing
director of Canadair, will continue as
chief executive of the parent firm.
Hopkins will be a member of the
executive committee, along with:
George W. Codrington, Dynamics di-
rector since 1937; Otto Marx, chairman
of the executive committee and a di-
rector since 1925; Joseph T. McNarney,
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Convair president and a director since
1952; Clifton M. Miller, director of
Dynamics since 1948; J. V. Naish, ex-
ecutive vice president of Convair and
a director since 1953; and Frank Pace,
Jr., former director of the Budget Bu-
reau and Army Secretary, now executive
vice president of Dynamics and vice
chairman of the boards of both Can-
adair and Convair.

Latest Views of Lockheed VTO Fighter

New pictures of Navy's Lockheed XFV-1
vertical-takeoff fighter show the unosual
plane on special horizontal taxi test landing
gear (top photo). Behind tail is the liftup
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cart used to maneuver XFV-1 into vertical
stance. Other photo details the XFV-1's un-
derbelly and shows the scoop-shaped exhanst
opening (just ahead of tail).

> Incentive Plan—Along with  the
merger, Convair has devised a new in-
centive compensation plan for its em-
ployes along the same lines as that used
by General Dynamics. It would be
retroactive to Nov. 30, 1953.

No profit sharing will be made under
the plan until after 6% has been earned
upon capital after taxes. The plan pro-
vides f::rr distribution in each year of a
maximum of 5% of the profits before
taxes after deducting an amount after
taxes equal to 6% return on capital
employed.

» Salaries—Aggregate salaries paid Dy-
namics officials during 1953:

Hopkins, $123,784; ]J. Geoftrey Not-
man, senior vice president and president
of Eanadair, $58,400; Lawrf.:m:f: B.
Richardson, senior vice president and
vice chairman of the board, %48,520;
O. Pomeroy Robinson, Jr., senior vice
president, $43,200; Pace, $36,648.

In addition to the above salaries, the
officers received as Convair directors
(since 1953); Hopkins, $7,474; Not-
man, $3,224; Richardson, $4,974; Rob-
inson, $5,224: and Pace, $5,724.

AF Goal Is Quality,
Lewis Tells SAE

U. S. Air Force has reached its de-
sired numerical strength and now 15
concentrating on quality and readiness,
Assistant AF  Secretary Roger Lewis
told the Society of Automotive Engi-
neers National Aeronautic Meeting in
New York last week.

He said this shifts the aircraft in-
dustry’s emphasis to reliability, quality
and deliveries “at the nght time and
in the right quantity.”
> Tool FExpansion—Roy T. Hurley,

chairman and president of Curtiss-
Wnght Corp. and sponsor of the SAE

ﬂemnautm roduction Forum, empha-
sized the need for government coopera-
tion in tool expansion programs mneces-
sary to keep abreast of aircraft design
progress and to meet emergencies.

e said stockpiling outmoded ma-
chine tools of World War I1 vintage is
a mistake. These should be junked,
he added, and new ones bought to re-
FIHEE them, with allowance permitted

or accelerated depreciation on a major
portion of the tools within five vears.
> Up-to-Date-Status — Curtiss-Wright
should be spending about $10 million
per year on new machine tools, he re-
ported, and would do so if tax legisla-
tion were passed sufficiently liberalizing
depreciation.

urley maintained that a plant
should be equipped with modern equip-
ment, operated on a 40-hr., single-shift
basis and be able to switch over to a
three-shift, six-day operation without
any considerable reorganization as a re-
sult of its up-to-date machine status.
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Universal Eight Band Telemeter, Model TATP-2

Operates on ony eight BD& bonds fram 1.7 te 70 ke permilling any ¢combination of
B resisinnce, voltage or inductance type meosurements to be mode by merely plugging
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TAV-13 crystal controlled tromimitter. Connectars are provided for o minimum of eight
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Cylindrical Telemeter Configuration, Model TIW-1
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Copter Line Wins High Mail Rate

But Board voices concern over NYA'S subsidy need,

plans periodic reviews;
By Frank Shea, Jr.

Civil Aeronautics Board, conbinuing
to push scttlement of outstanding mail
pay cases, has established final rates for
two more airlines:

e New York Airways—For transporta-
tion of mail over its entire system from
(ct. 15, 1952, through Dec. 31, 1953,
will receive $1.35 million, equivalent of
$3.78 per revenue plane-mile flown in
scheduled service.

e Pioneer Airlines—For continued trans-
portation of mail over its system from
Oct, 12, 1953, will receive an effective
rate per designated mile flown of 45
cents multiplied by the ratio of sched-
uled miles operated during each month
(not in excess of 9,000 mi. times the
number of days in the month) to the
designated miles flown. Pioneer is
scheduled to merge with Continental
Air Lines (Aviation WEeek Mar. §,
B 1)

» High Subsidy—In sctting the rate for
NYA, first scheduled helicopter airline
in the U. §., CAB admits concern over
the high subsidy requirement, noting
that it far exceeds origimal estimates.
FFor this reason, a periodic re-evaluation
of the helicopter experiment is planned
by the Board to “asscss subsidy require-
ments in terms of benefits derived.”
This will encompass the operations of
Helicopter Air Service of Chicago and
Los Angeles Airways, as well as NYA.

Despite NYA's high subsidy require-
ment, CAB says the copter lines accom-
plishments thus far are worthy of com-

-

Pioneer also gets final pay.

mendation in view of the highly devel-
opmental character of helicopter opera-
tions.

NYA’s temporary five-year certificate
authorizes passenger, cargo and mail
service over the following routes:

e Airport triangle, from La Guardia to
Newark and ldlewild Airports and a
point in mid-Manhattan.

e Northern route, between La Guardia
Airport and Bridgeport, Conn., via vari-
ous intermediate points in Westchester
and lower Connecticut.

e Southemn route, from Newark Airport
to Princeton and Asbury Park, N. |,
via mtermediate points.

e Eastern route, between La Guardia
Airport and Hicksville, N. Y., via inter-
mediate points.

e Western route, between Newark Air-
port and Patterson and Morristown,
N. ]., via intermediate points.

At present, passenger operations are
limited to service between the threc
New York airports. Mail and cargo
service is in effect on the northern and
southern routes as well as between the
three airports.

Service over the eastern and western
routes has not yet been inaugurated, nor
has the carrier introduced operations di-
1ectly into Manhattan. Chief difhculty
with regard to Manhattan service has
been location of a suitable helicopter
landing site adjacent to the business
district with an over-water approach.
(Aviation Weexk Sept. 14, 1953,

« 1Eh)s
Ecﬂptﬂl' Record—Using five Sikorsky

South Koreans Get Aero Commanders

These three twin-engine Aero Commanders,
bearing South Korean air force insignia, re-
cently were flown from Aero Design & En-
gineering Co.’s plant at Oklahoma City,
Okla., via the circuitous North Atlantic
route to Korea by Fleetway, Inc., a ferrying
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organization. The South Koreans will use
the planes for transportation of government
officials as well as military liaison work. The
transports are the first twin-engine planes to
carry South Korean air force markings, a
government official reports.

8-555, NYA transported 42,736 ton-
miles of mail and 4,121 ton-miles of
passengers and freight at an average load
tactor of 29.2% during the subsidy re-
view period.

Average fleet utilization during this
period was equivalent to 3:48 hr. per
day. Although this iigure is substantially
below levels obtained by operators of
fixed-wing aircraft, CAB holds that it is
not unreasonably low for the type op-
crations performed by the New York
helicopter line.

The Board says the airline’s route
structure entails extremely shorthaul
operations, by fixed-wing standards, and
the schedule pattern has in a large
part thus far been tailored to require-
ments of the postal service that calls
for reduced service on weekends and
holidays.

» Pioneer Rates—In a show-cause order
cstablishing Pioneer's subsidy rate, CAB
stipulates that in no month shall the
amount of mail pay computed be less
than:

¢ Amount obtained by multiplying the
scrvice rate established foi transporta-
tion of mail by the ton-miles of such
mail carried during the month.

® Amount obtained by multiplying the
service rate established for transporta-
tion of classes of mail other than frst-
class by the ton-miles of such mail car-
ricd during the month.

All ton-miles are to be computed on
the basis of direct airport-to-airport
mileage between points served for mail
carriage, CAB says.

* Inadequate Rate—1he Pioneer pro-
ceeding was instituted before the Board
on Oct. 12, 1953, when the airline fled
4 petition holding that the onginally es-
tablished fnal mail rate no longer was
adequate. P

Pioneer said its mail pay require-
ments had increased because of in-
creased operating expenses and a reduc-
tion in commercial revenues. The air-
line had forecast that it would schedule
3,689,710 mi. over its system during
1954 at a performance factor of 99%
actually flying 3,652,813.

The Board holds, however, that based
on Pioneer’s operating experience from
October through January and current
schedules on file, it appears that the car-
rier will schedule only 3,497,117 mi. for
1954 at a performance factor of 99.08%
resulting in operation of 3,464,944
plane-miles.

At this reduced volume of mileage,
says CADB, it is reasonable to anticipate,
in light of Pioneer’s forecast and results
to date, a load factor of 45.30% during
1954, equivalent to 10.14 passengers
per mile.

With this adjusted schedule pattern
and passenger load factor, the Board
concludes that all of the airline’s pro-
jected mileage is required in the inter-
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|est of one or more objectives of the

Civil Aeronautics Act.

[»2-0-2s vs. DC-3s—CAB points out

that, inasmuch as Pioneer’s operations
were conducted with Martin 2-0-2 air-

craft for a year and a half prior to

beginning of this final rate proceeding
last October, such experience was not
of significant assistance in development
of the rates proposed for DC-3 opera-
tions. The airlinen ow flies 10 DC-3s.

In the last Pioneer mail rate case
(AviaTion WEeEk Mar. 23, p. 73), the
Board found that the maintenance and
development of local air transportation
over the carrier's routes did not war-
rant replacement of its fleet of DC-3s

Business End of

A. V. Roe-Canada Mark 4 CF-100 intercep-
tor, now going into multi-squadron service
with RCAF, has radar fire control system
package extending forward from junction of
nosewheel fairing with fuselage. Plane's
radar package (APG-40) is built by Hughes
Aircraft Corp., Culver City, Calif. Other
details: aerodynamically operated perforated
booms (1) projechng from bullet nose in
engine air inlet are used to spray intake

screen with alcohol to prevent ice-over,

with 2-0-25 and, as a result, it was de-
cided not to support operation of such
aircraft.

Accordingly, CAB held that it would
establish a mail rate suitable for service
with the DC-3 fleet. In other words,
for mail rate purposes, the Board de-
clined to recognize the impact of
Pioneer's decision to convert to a 2-0-2
operation and established final rates on
the assumption that there had not been
any change in equipment.

»210-2 Proht—CAB emphasizes that,
consistent with the principles applied
in refusing to recognize the 2-0-2 op-
eration, Pioneer was permitted to re-
tain the profit of approximately $950,-

Mark 4 CF-100

which could cause engine failure in 60 sec.
Sensing unit (tagged with flag) for spray
radar system is seen jutting from bottom
of nacelle. Another sensing umit (2) is
hooked to electrically operated wing de-
icing system, which includes leading edge
parting strip that “cuts™ ice for breakway.
Fins (3) projecting down behind eight-gun
pack serve to deflect shells, thus avoiding
damage to skin. Rocket pack (not visible) is
located behind gun pack.
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Behind the PLEXIGLAS... Proper Maintenance

. «. Years of experience by the Rohm & Haas Company in
manufacturing PLEXIGLAS acrylic plastic.

... S5kill and know-how on the part of designers and
fabricators of transparent enclosures,

These are the reasons the canopies, noses, astrodomes and
windows on today’s planes are notable for their clarity and
strength, why they are dependable components of the
country’'s aircraft.

Proper maintenance keeps them so.
The proper maintenance of transparent enclosures requires:

Use of approved cleaning methods and materials,
Protection of enclosures from paints and harmful solvents.

As the manufacturer of aviation’s standard transparent
plastic, we will be glad to supply detailed information on the
care and maintenance of PLExicLAs. “Eyes of Flight,” a
30-minute 16mm training film on this subject, produced for
the armed services, is available from Rohm & Haas Company

and CAA film libraries.

COMPANY
WASHINGTON SQUARE, PHILADELPHIA 5, PA.

Hepresentatives in principal forvign countries

PrextoLas is a frademark, Reg. U. 8. Pat Qff., and other
principal countries of the Western Hemisphere.

Cananian Distmisuron: Crystal Glass & Plasties, Lid.,
130 Queen’s Quay at Jarvis Street, Toronto, Ontoris, Cansda.
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SAFETY FIRST...LAST and ALWAYS

thanks to modern catapults and arresting gear

Our Navy—the world's safest Navy—takes
nothing for granted. On carriers both new
and not so new, nothing—no, nothing—is
spared to get its planes off and back home
again—safe.

Powerful catapults give heavy craft a
whip-fast, thoroughly sure shoveoff. And
firm but gentle arresting gear make possible
quick-on-a-dime stops when they come
home to roost.

Eusier getaways, too. Steam catapults, built by Bliss,
launch jets in any direction relative to the wind.

SINCE 1857

Bliss personnel are now working hand in
hand with Navy officials in the development
and servicing of modern catapults and
arresting gear. They are also proud to be a

major producer of the modern steam cata-
pult.

For the future, continuing research by
teams of Bliss and Navy specialists assures
that our Navy—the world’s safest Navy—
will stay that way.

... for special contract projects

E. W. BLISS COMPANY

000 realized on the sale of DC-3s to Air
Force,

Normally, such proht would consti-
tute “over revenue,” which would have
been utilized to reduce the subsidy in
the final rate. Because the entire 2-0-2
operation was i1gnored and centinued
operation of DC-3s assumed, the Board
held that such profit was not properly
available as “other revenue” in reduc-
tion of the carrier’s need.

The carrier has since sold its 2-0-2s,
and now operates DC-3s exclusively.

Republic Sales Drop;
Fairchild Sets Record

Republic Aviation Corp.'s sales dur-

ing 1953 dipped slightly to $411,810,- |
885, compared with $412,235,085 the |

previous year, the firm’s annual report
reveals.

Net income, however, increased to

$8,314,301 from 1952's $8,096,001. In-
cluded in last year's income was $700,-
000, estimated to be due Republic
when negotiations on F-84 Thunderjet
contracts are completed.
P Record Eamings—Fairchild Engine &
Airplane Corp. reports last year's sales
and earmings were the highest in its his-
tory.

Sales increased to $%170,135,266,
compared with the previous year’s high
of $141,642,703. Net earnings after
federal taxes climbed to $%4.013,541
from $3,148,621 in 1952.

(Sales and backlogs of other major

aviation firms were presented in Avia-
TioN WEEK Apr. 12, p. 21).
22,000 Planes—At the start of 1954,
Republic Aviation was nearing delivery
of the 22,000th plane built by the com-
pany since its inception, including
15,329 P-47 Thunderbolt piston-engine
fighters and 4,457 F-84 Thunderjets,
last of which was delivered July 29,
1953. The last F-84 went to the Turk-
ish air force,

Republic’s Guided Missiles Division
last vear was handling preliminary de-
sign, systems feasibility and operations

analyses under military contracts, the |

company says, and its missiles facilities
are to be expanded this vear.

> Volume Production—Fairchild’s Air-
craft Division last vear started volume
production of outer wing panels and
vertical hns for the Boeing B-5IA
Stratofortress cight-jet bomber and 1is
continuing experimental work with the
Fairchild XC-120 Packplane.

Output of C-119s will continue at
reduced levels through 1954 and 1955,
and the Chase-designed C-123 15 to be
turned out on parallel assembly lines.

The Engine Division has received a
prime production contract from the

Atomic Encrgy Cominission for equip- |

ment to go to AEC's processing facili-

ties. Reduced output of components |

Jet Parde o lumhi

TO YOUR SPECIFICATIONS

—from a famous
precision manufacturer

At Ex-Cell-O you'll find a rare combination of engineering
skill, trained workers, and huge departments of up-to-the-
minute precision machinery. There's a special Engineering
Staff to plan the economical way to produce your part or
assemblies including machining, heat treating, and unit
assembly. Rigid inspection methods safeguard Ex-Cell-O's
reputation for precision work.

Send your print, part, or sketch to Ex-Cell-O in Detroit.

_(LD_ CORPORATION

rmmeemmes— DETROIT 32, MIZCHIGAN

MANUFACTURERS OF PRECISION MACHINE TOOLS < CUTTING TOOLS
® RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS = AIRCRAFT

AND MISCELLANEOUS PRODUCTION PARTS . DAIRY EQUIPMENT
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» For use principally in non-ferrous
forgings, castings and extrusions

because NYLOK threaded inserts eliminate counter-
boring, special tapping and all the secondary operations
required by other threaded inserts. With NYLOK inserts,
simply drill and tap with standard tools — then screw the
insert in place. They give stronger, tighter fastenings
which will permit fewer fastenings per application.

because they eliminate thread failure in expensive cast-
ings by absorbing stresses and prevent thread wear and

stripping.

because with the resilient nylon plug, NYLOK inserts
provide a smooth, positive locking torque on both inter-
nal and external threads, thus locking the insert in the
casting and also securely locking the bolt once it has
been threaded into the insert.

How NYLOK THREADED
INSERTS work. ..

Hesilient nylon plug (A) sels up lateral
thrust en both internal and external

REQUIRE NO SPECIAL TOOLS

for insertion or re-
moval. Permits use of standard screw driver. Simplifies
maintenance in the field.

threads. smoothly wedging mating threads
legether, both on casling and bell (B) and
{€). There is no galling, no thread disior-
thon. noe mutlation of maling threads. All
of locking action iz on threads aend locking
i3 positive, The inserts may be used and
reused many times without impairing the
locking {eature,

For complete details on how NYLOK
threaded inserits may solve your fastening
problems, wrile todoy. NYLOK engineers
will gladly discuss them with you at no
obligation.

™ IN'Y LOK Corpescion

Manufacturers of Nylon-Locked fasteners covered by U.5. patents and patents pending

Main Ofices and Factory — Elmira Heights, M. Y.

Offices in:  MNew York City ®  Detroit

Chicago

Morth Hollywood

for General Electric Co.'s J47 jet en-
gine partially was balanced by increased
production of Fairchild's J44 and proto-
type work on components of new
USAF engines scheduled to replace the
J47 over the next few years.
Fairchild’s Guided Missiles Division
has begun production of a highly classi-
ficd new missile and received a con-
tract for another missile last year. The
division also is handling evaluation of
missile problems and missile weapons
systems.
* Fairchild notes it is handling a whole
range of underwater propulsion projects
“unlike any other existing” in U. S.

Magnuson Is Slated

To Succeed Johnson

Sen. Warren Magnuson will become
ranking Democrat on the Senate Inter-
state and Foreign Commerce—and chair-
man in the event of a Democratic Sen-
ate—on the retirement of Sen. Edwin
Johnson.

Johnson, who has been active in the

Senate on civil aviation affairs over the
past few vears, formally declared that
his decision not to seek re-election this
year is “‘irrevocable” (Aviarion WEEK
Jan. 11, p. 11). He is a veteran of 18
years’ Senate service.
» Blocked Bill-Magnuson proposed the
appointment of Joseph Adams to Civil
Aeronautics Board. Over the past eight
vears, he has concentrated on merchant
marine affairs. Upon his election to
the Senate in 1944, however, he led a
drive to block enactment of legislation
establishing an “all-American flag line”
to monopolize U.S. overseas air trans
portation,

During six vears service in the House,
Magnuson was active in commercial
aviation and Naval Aviation as a mem-
ber of the old Naval Affairs Committee.
Representing this committee, he op-
posed the move led by present Speaker
of the House Rep. Joseph Martin and
the late Rep. Jack Nickols to set up a
separate standing aviation committee.

Douglas Receives

$150.000 Salary

Donald W. Douglas, president of
Douglas Aircratt Co,, received a $150,-
174 salary in 1953, a report to Securitics
& Exchange Commission reveals.

Other salaries reported to SEC: F. W,
Conant, senior vice president and direc-
tor, $95,545; Donald W. Douglas, Jr.,
vice president and director, $37,923:
Frederick E. Hines, vice president-tax
counsel, 534,481; Nat Paschall, vice
president, 532.404; and Arthur E. Ray-
mond, vice president, $70,685. -

Combined salaries of all ofhicers and
directors totaled $702,075.

AVIATION WEEK, April 19, 1954
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How AVIEN prevents “seesaw”
at 600 m.p.h.

Designed as the Navy's most powerful carrier-based
bomber, this Douglas jet uses fuel so quickly it could
get dangerously out of balance in a matter of moments.
The center of gravity must be controlled automatically.

Avien does this job —and simultaneously tells the
pilot on the gage above.

The installation includes Avien's renowned Fuel
Gages applied to all fuel tanks, plus an additional func-
tion: automatic fore-and-aft center-of-gravity control
and indication.

The same tank units are utilized for both capacitance
gaging and fuel balancing. Added weight is only 0.33
1b. of wiring! T he fuel gaging and fuel balancing func-

tions are independent of each other electrically.

Major Avien instrument components have been
specified for more than fifty different aircraft models.
Avien can meet your specifications with the same kind
of engineering adaptability and economy.

When you have a fuel gage or fuel management
problem, call on us.
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AERONAUTICAL ENGINEERING

REVERSER
RETRACTED

_'_'_;.--"_-

J TAIL PIPE
- N NACELLE

TYPICAL installation shows reverser extended, retracted.

Boeing Studies Reveal that .

el

., . _DOUBLE POD
REVERSER SCHEMES seen for pod, fuselage and wing jets.

BURIED IN WING

Jet Thrust Reverser Is Safe, Practical

Device does not change turbojet operating characteristics
and minimizes effects of uncontrolled reversals, SAE hears.

First detanls from an Amernican man-
ufacturer on the feasibility of reverse
thrust for assisting in the landing de-
celeration of jet transports have been
revealed by a Boeing Airplane Co. en-

INECT.

These details indicate:

o A practical jet reverser installation
can be available in the near future to
give jet-type planes the operational flex-
ibility of present-day reversible-propel-
ler-equipped aircraft. It will probably
be a clamshell type.

e Jet-reverse is adaptable to a wide va-
riecty of engine installations, will not de-
crease engine fuel economy.

e An inherently safe and reliable instal-
lation results from separation of the
reverse thrust system from the forward
thrust system. With this separation,
consequences of reverser failure are con-
siderably less severe than comparable
failure of reversible-type propelless.
Even the most cntical type of jct re-
verser failure will result in conditions
only slightly more severe than a simple
engine failure.

¢ A small increase in weight will be
necessary to obtain the operational fex-
ibality  available from reverse thrust.
> Pistons and Jets—These are the opin-
ions of Boeing Airplane Co.'s Joseph
Sutter. He analvzed and compared re-
verse thrust requirements for jet and
piston transports during a discussion
of design work and testing of jet re-
versers, before the recent National Aero-

2

nautic Meeting of the Society of Auto-
motive Engincers in New York.

Top Boemg ofhcials have told Avia-
1108 WEEE (Mar. 29, p. 22) that pro-
duction versions of their new jet trans-
port, the 707, will be equipped with
thrust reversers.

Presumably, Boeing’s B-52 and B-47
bombers will also get the devices.

Sutter points out that for the pres-

e

............

BLAST SHADOWGRAPH reveals how tailpipe exhaust is deflected by jet reverser.

cnt-day piston-powered transport land-
ing on a minimum-length, dry, con-
crete runway, an adequate margin in
stopping distance exists using brakes
only. On an icy runway, a Iar%v: part
of this margin is used up. Application
of reverse thrust after landing on an
icy runway, plus use of brakes, gives
a margin in stopping distance which 1s
more than equal to that achieved on a
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I+

s e ol il e S T i
"-r".;hl.'i'.k._l.]':_:_: .I-"a e A "II

P i ST S ey S

AVIATION WEEK, April 19, 1954

dry runway using brakes alone.

Fairly complete design studies show

that a well-balanced jet transport will
be able to land and stop m the same
distance as contemporary transports on
a dry runway, Sutter says. But any fu-
ture jet transport, since it will be re-
quired to operate during all types of
weather and runway conditions, also
will have to incorporate additional stop-
ping devices, as does the piston-pow-
cred counterpart.
» Drag Chutes—Of several methods de-
veloped to improve stopping capabili-
ties of planes without propellers, Sutter
claims that one of the most noteworthy
is the drag chute.

Though quite successful in mulitary
operations, this device has lhimitations
which cut operational fexibility. One
of these limitations is that outside fa-
cilities are required to handle a chute
once 1t 15 deployed. Another disad-
vantage is that the chute must be de-
ployed quite close to touchdown to be
tully effective, since the drag effect is
a function of airspeed.

The chute becomes least effective
near the lowspeed end of the ground
roll, which may be the point at which
maximum braking 1s needed, Sutter
claims.

Study of various stopping methods
brought the conclusion that reverse
thrust would have to be developed for
jet engines if jet transports were to
have the operational flexibility of pres-
ent-day transports.
> Boeing Aims—Boecmg's program to
develop a jet reverser began with the
establishment of a set of design objec-
tives. Most important of these aims:
e Safety and rehability. These charac-
teristics are to be attained through basic
design and simple structural teatures.
Use of electronic controls and intricate
protective devices is avoided.

e Operational flexibility comparable to
present transport cquipment.  This
would be achieved if, on an iy run-
way, the plane could be stopped with
brakes and reverse thrust in the same
distance it could be stopped with
brakes alone on a dry runway. Analysis
mdicates reverse thrust of about 40%
of maximum forward thrust is required
to meet this objective, Sutter reveals.
® Use for ground run control only. Be-
cause the basic glide path control of a
jet transport can be quite satisfactory,
inflight reverser operation is ruled out.
This insures the simplest device pos-
sible, Sutter says.

e Engine economy should not be af-
fected by the reverser when the latter
is not in operation. Another require-
ment is that the reverser should not
adversely affect engine life or engine
control characteristics when in opera-
tion.

Requirements of safety, reliability,
and independence of the reverser from

AVIATION WEEK, April 19, 1934
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REVERSER CONFIGURATIONS Boeing tested. Clamshell showed most promise.
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REVERSER CONFIGURATIONS Boeing tested. Clamshell showed most promiise,

the basic engine indicated that the
device would have to be completely
out of the jet blast during normal en-
gine operation.

» Shapes and Types—Many shapes of
reversers were tested in Boeing's nozzle
test facility, some as early as 1951.
Some of the reverser conhgurations
tested are illustrated above. The tests
of these configurations showed that
about 45 to 509% reversal of the jet
blast is possible with units that could
reasonably fit into the space available
near the engine tailpipe.

As design and testing progressed, the
clamshell type of reverser showed the
greatest promise from a standpoint of
meeting the design objectives, mechani-

cal simplicity, installed weight, and air-
plane stowage, Sutter says.

» Mainly Clamshell-Sutter’s  analysis
primarily concerns itself with the clam-
shell reverser, but he reveals that con-
siderable design effort also has been
expended in developing the V-gutter
type. His conclusions on reversers are
applicable to either the clamshell or
the V-gutter types.

Details of the clamshell type are
shown in accompanying illustrations
showing various airplane-engine com-
binations. The reverser configuration
lends itself to all the airplane installa-
tions illustrated.

Shadowgraphs obtained of the re-
versed jet blast show that reverser effec-



PROEBLEMS 2

HYDRA III.I C WALVES

i H i eal— - i = I

I||'l|"|ﬂ _ a

ELECTROMIC I TANK COILSE

for mechanical...electronic...electro-mechanical
components and assemblies

WHITE INDUSTRIES a leading aircraft contract manufacturer
has developed efficient and economical solutions for the
most difficult production and developmental problems of
industry and government,

Let WHITE INDUSTRIES' engineers explain how you can
utilize years of experience, integrated facilities, for constant
high precision...faster deliveries...lower ultimate costs...to
solve all your component and assembly contract FPROBLEMS.
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| RECIPROCATING ENGINE AIRPLANE

ODRY RUNWAY
BRAKES ONLY

L ACTUAL STOPPING DISTAMCE
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= HEOUIRED FIELE LEMETH

RECIPROCATING ENGINE AIRPLANE

| ICY RUNWAY
BRAKLES OMLY

Lo—— —— ACTUAL STOPPING DigTANCE -i

| | P———— REQUIRED FICLD LEMNGTH

RECIPROCATING ENGINE AIRPLANE

ICY AUNWAY
BRAKLS PLUS 4 CNGINE
REVERSE THRUST

r"HW#L STORPING CYSTAMCE —

— RCOUIRED FICLD LENCTH

JET TRANSPORT"

16Y RUNWAY
BRAKES
PLUS FOUR CMGINE
REVERSE TMRST

= ALTUAL STOPRING DISTAMCE

REQUIRED FIELD LLMNGTH

STOPPING DISTANCES for piston and
jet transports are illustrated for various run-
way conditions and braking applications.

tiveness 1s proportional to the deflec-
tion angle of the blast. Also, the blast
clears the adjacent structure by a con-
siderable margin.

Further work is proceeding to deter-
mine the effect of the reversed blast
on other areas of the airplane. Debris
pickup characteristics of the blast also
are being checked, Sutter says. These

| effects will be influenced greatly by

AYIATION WEEK, April 19, 1954
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AIRGINEERED ADVANTAGES

« Maintenance-free durability

« Attractive, space-saving design

« Easy o clean — no dirt-catching corners
O CréviCes

Maximum efficiency ... with a
minimum of space. That’s the answer
Weber offers with their sparkling
buffets and modern “easy to reach”
wash basins.

These Weber products are being
installed in a number of DC7's, now

on order at Douglas Aircraft for
major airlines.

For many years we have been proud
to supply interior equipment to

the leading airlines. Seats, basins and
buffets are only a small part of
Weber's Airgineering program.
Why not find out how Airgineering
can work for you on your

air-borne equipment problem?

Call or write today.

WEBER AIRCRAFT CORPORATION

2820 Ontario Sireel * Burbank, Caolif. * CHarleston B-5543
Subsidiary of Weber Showcose & Fixture Co., Inc.
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Progress...

CAN YOU IDENTIFY THEM?

Write for free
booklet. Color
talking film of the
Microcas! sfory
available

without charge.

THE ORIGINAL PROCESS FOR MASS PRODUCING PRECISION INVESTMENT CAST BLADES, VAMES, AND BUCKETS FOR AIRCRAFT ENGINES
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@ (3) A new U.S. Army Bomber
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@ (4) Cur-away of a powerful jet engine
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The bombers in panels 1 and 2 were fearsome objects
in World War I ... but they are babes in the woods com-
pared to the powerful B-52 (panel 3). You may recognize
the old timers as the (1) German Zeppelin "Giant"” and (2)
the Caproni Triplane, These were truly giants in their day,
but all their engines combined couldn't produce half the
power that the J-34 Turbo-jet engine (panel 4) does. This
Westinghouse Electric power plant utilizes Microcast
blades . . . precision cast from special alloys which can

withstand the tremendous heat of the modern jet engine.

microcast

MICROCAST DIVISION, Austenal Laboratories, Inc.
224 E. 3%th Street, New York 15, N. Y.
7001 South Chicago Avenue, Chicago 37, IlI

FAILURE ANALYSIS - CRUISE

REVERSIBLE JET
PROPELLER - REVERSER
_ Condition “Facto | Condition | mr
: PROP FEATHERS 1.0 : REVERSER RETRACTED 1.0
: - 2.
“ | o s 3.2 enoie nomvaL | 2.1

3. | POWER FAILS - PROP
TO FLAT PITCH 15.0

POWER OFF
REYERSER EXTENDED

4. | PROP FAILS -~ POWER
NORMAL = PROP TO
REVERSE PITCH 53

FAILURE ANALYSIS ~ TAKEOFF

REVERSIBLE JET
PRGPEI.I.ER_ REVERSER
: Severity | . Severity
Condition Foctor Condition __ Factor
l. | POWER FAILS |
PROP FEATHERS 1.0 : RTERtER RETRACTED 1.0
2. | POWER FAILS ~ PROP TO 1.9
LOW PITEN sT0P | ¥ REVERSER EXTENDED 1.55
3. | prop FAILS - POWER BNGINE NORMAL .
NORMAL - PROP TO
4 | POWER OFF ~ PROPTO REVERSER EXTENDED 1.05
FLAT PITCH 1.9 —
5. | PROP FAILS ~ POWER
NORMAL — PROP TO
REVERSE PITCH 1.4
POWER OFF — PROP TO
REVERSE PITCH 1.3

CRUISE, TAKEOFF ANALYSES made by Boeing show results of failure conditions for

reversible propellers, jet reversers. Severest prop conditions exceed jet’s.

each particular airplane design, he
claims.

»No Ill Effect—Engine charactenstics
during normal forward thrust operation
are not affected by the clamshell or
V-gutter reversers because no part of
the device extends into the jet blast.
Sutter reveals that scale model tests
simulating the reverser have shown
that engine accelerating characteristics
are not affected.

Also, engine operating conditions are
not changed, because the effective tail-
pipe area is unchanged at normal pres-
sure ratios corresponding to full power.

A reverser, plus brakes, could give a
typical jet transport the ability to stop

AVIATION WEEK, April 19, 1954

on smooth ice in about three-hfths of
the required feld length, thus would
meet one of the main objectives of the
design—that jet transport stopping capa-
hiIitgiIES under all r:nEditicmsPI:mEld EEE:Lﬂ:::
consistent with the dry-runway, brakes—
alone stop.

Sufficient progress has been made,
Sutter reveals, so that a fairly detailed
airplane installation can be developed.
Fstimates indicate that a four-engine
installation would weigh about 8§00 1b.,
a two-engine 1nstallation about 400 Ib.
With extensive development and op-
crating experience, this weight un-
doubtedly could be cut, Sutter says.

a i |
» Severity Factor—In the evaluation of |

are the first choice
of careful engineers

These Humphrey design
Pacific Accelerometers offer

Maximum accuracy with clear,
sharp signals

Long life, designed for 1000
hour continuous use

Excellent repeatability and
neoise-free performance

Unique internal design combined
with sealed case

Built for exacting requirements
of gir-borne computers ond
fire control systems

Proper damped natural frequency
to eliminate jitter and error
in readings

1
2
3
4 Minimum sensitivity o cross talk
J
b
1

Send today for the
T complete bulletin

Tacifie saenmipc co.

1430 Grande Vista Ave., Los Angeles 23, Calif.

25 Stillman Street, Son Francisca 7, Colifernia
1915 1st Avenve South, Seottle 4, Washinglon
806 East Abram Street, Arlington, Texos

EASTERMN REPRESENTATIVE: AERD ENGINEERING INC,
Mineala, L.1,, N.Y, . Indianopalis - Baltimare - Otawa
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Faster, higher, farther
info the Wild Blue Yonder

Progress in aviation brings a continuing demand for
ever better and more efficient equipment to safeguard
the men who fly.

ARO is proud to have a hand in this vital role of
pilot protection. For example—Aro’s new “Anrti-G”
Valve (shown here) is widely used to protect jet pilots
today . . . an application which meters compressed air
into the pilot's "Anti-G Suit” to prevent “blackout” in
turns, dives or climbs.

Aro supplies leading aircraft manufacturers with pre-
cision-built products. Top performance is assured by Aro
know-how and modern facilines. For further details
write:

The Aro Equipment Corporation, Bryan, Ohio

Offices in All Principal Cities

e AETUATIHE
PUMPS AND I.EFEESDE]EE.
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with ARO Azreraft Products

the safety and reliability aspects of the
jet reverser, it was felt that the device
should be at least as reliable as the re-
versible propeller in its present state of
development, Sutter says. A failure
analysis was made in which the two re-
versing systems were compared. All
conceivable types of failure were con-
sidered which could be attributed either
to the reversible propeller or the jet
ICVErSer.

To provide a common basis of com-
parison, the results of the Eﬂﬂ]}'ﬂiﬂ were
r::ft:r::mu;d n terms of a “severity fac-
tor.” A severity factor of unity means
that for that particular combination of
airplane, flight condition and failure,
the effect ﬂl? the failure would be the
same as if a single engine failure oc-
curred.

A severity factor of two, Sutter ex-
plams, would mean that the failure
effect would be as severe as losing twice
the thrust of one engine.
> Takeoffs Analyzed—Reversals occur-
ring during takeoff and cruise were
analyzed, with results as shown in the
accompanying tabulations. The situa-
tion for takeoff is with the airplane
near the “unstick” point.

Condition 2 given for the propeller
case is shown as a reference point, since
it represents the most severe failure
which could occur if reversing were not
mcorporated in the propeller svstem,
Sutter says.

Condition 3 represents the first fail-
ure condition involving the reversing
feature, and is the most critical condi-
tion. Not only is the effect on perform-
ance and control very severe, being of
the order of mdgmtnde cmﬂ]ﬂmh]e to
a double engine failure at takeoff, but a
very high propeller overspeed would
result, Sutter points out,

Condition 4 shows that cutting the
power on the engine would alleviate
the situation, but only slightly, since
most of the drag is produced hy the
high induced lift of the hhdm in fat
pitch rotating at high

Conditions 5 and 6 s mv.' that if the
propeller passes through the flat blade
condition, the reversed propeller condi-
tion is somewhat more tolerable. How-
ever, the condition is still 30% to 40%
more critical than a single-engine fail-
ure where the propeller feathers, Sutter
SaVs.

For the iet reverser, condition 2
represents the most  critical failure
which can occur with this system. With
the engine operating normally, the re-
verser extends fullv into the jet blast.

This type of failure is 14 times as severe
as a single engine failure, according to
the F.-ﬂc'mg engineer.

The effect of cutting power on the
engine with reverser failure is shown in
condition 3. Since the reverse thrust
is directly a function of engine power,
consequences of the failure can readily

AYIATION WEEK, April 19, 1954

IN 1903, when the Wright Brothers were constructing the first
successful powered airplane, there was data available
on the forces on flat plates held at various angles in
the wind. The problem of maintaining equilibrium
presented the greatest difficulty of solution. The Wright
Brothers had to depend on ingenuity, perserverance,
courage and a home-made wind tunnel for solutions
to their problems.

TODAY, IN 1954, aircraft development and production de-
pend on the scientific skill of highly trained Engineers.
During the past 50 years these Engineers have evolved
countless formulae, such as the Force-In-Pounds equa-
tion above, to help provide simple solutions to aeronau-
tical problems which once seemed insurmountable.

IN THE YEARS AHEAD, sub-sonic, trans-sonic and super-
sonic problems will give way to hyper-sonic inquiries
as new and greater opportunities challenge Aeronau-
tical Engineers. If progress is to be made, new ideas
are needed. New formulae must conquer problems of
stress, space, loads and high speeds.

TO MEET THIS CHALLENGE, CONVAIR needs more Engi-
neers with ingenuity. To get the job done will require
“Engineering to the Nth Power.” CONVAIR has the
experience, record of past performance, leadership,
determination and facilities to do the job.

OPPORTUNITIES ARE UNLIMITED at CONVAIR for high
caliber creative Engineers. If you have confidence in
your ability to help create tomorrow’s aircraft, inquire
now about these excellent opportunities . . . permanent
positions . . . ideal working conditions and living en-

vironment in FORT WORTH, TEXAS.

Send Resume to M. L. Taylor
Engineering Personnel Dept. 6-BB
CONSOLIDATED VULTEE
GUNVA'R AIRCRAFT CORPORATION
FORT WORTH, TEXAS
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TYPICAL be reduced by cutting the power.
STRATOS PRODUCTS » Cruise Analyzed—In the failure an-
SO e oy alysis shown tor the cruise condition,
condition 2 represents the most severe
case for a propeller-driven plane not AERO-
equipped with reverse thrust. 'This con-
dition, Sutter says, would result in a Lockheed

large reduction in cruising speed to re- DYHAMICISTS and

duce windmilling drag and propeller in Cal .{fur nia
overspeed.
Condition 3 represents the most se- fﬂﬂfﬂg A E RO-

vere failure with a reversible propeller.
DYNAMICS ENGINEERS

This would give a very high overspeed
condition as well as a critical pertorm-
ance and control condition.

Condition 4 shows that atter passing
through flat pitch, the reversed pro-
peller condition is still somewhat more
critical than the low pitch stop condi-
tion.

With respect to cruise, the most
severe jet reverser failure 1s that where
the reverser extends fully into the jet I
blast with power on the engine—condi-
tion 2. By reducing power the reverser
failure can be reduced in severity to
become only 30% more severe than a
simple engine failure.

» Basically Safe—This analysis indicates
that the jet reverser offers a basically

safe method for providing reverser nuclear energy
thrust at the proper time. At the same jet transports
time, the consequences of uncontrolled to work on super-sonic fighters

reversal which might occur as a result

of malfunction are minimized continuing development of the Super
The fact that {tnginﬂ tll£ﬂtt.1ing faa Constellation and other production models

positive and effective method of further
teducing the consequences of failure

appears to be one of the attractive fea- These career positions have been created by Lockheed’s program of

““I"_*‘iﬁ of ﬂ‘]‘: jet f"‘:L_"l-'“;-‘I;hSUtf“?]f EEE'T*:- diversified development — a program that means more scope for your
e emphasizes that the failures an- & ; : SR lesT

alyzed hHEﬂ a very low incidence rate, ability and more opportunity for promotion because it is diversified.

judging by experience gained with re-

versible propellers during the last few

years, but points out that there are fail- , o

ures that can happen if various serious increased pay rates now n effect

malfunctions occur. In addition to more | generous travel and moving allowances

With the reversible propeller, sys-
tems which must operate continuously
during normal flight also are used to
control the reverse thrust cycle. Hence,
exposure to malfunctions exists during " - _ ) : _
the entire flight, Sutter notes. Lockheed invites qualified aerodynamicists and aerodynamics engineers

The jet reverser and control, he says, to apply for these positions. Coupon below is for your convenience.
are separate from the basic forward
thrust system. For I_:lhi.'i rcﬂaﬂnh the sys-
tem can be effectively disarmed, except
when reversal is [quir;[Eﬂ. Exposure 1;:!- LOCKHEE AIRCRAFT CORPORATION
malfuncton, he says, can be reduced
greatly.

opportunity, you receive | thechance for you and your family to
enjoy life in Southern California

With Stratos equipment aboard, cabin pressure and temperature stop being
problems to the erew. Cabin climate is custom-made automatically, regardless

of engine or airplane speed, outside temperature or altitude of flight,

BURBANEK, CALIFORNIA

Stratos cabin superchargers and their matching axial-flow refrigeration turbines

; : : : : . i i I
are demonstrating superior operatin erformance with an outstanding service Mr. E. W. Des Lauriers,

P e *-‘ ARDC Dedicates New E 2 |
record. Approved service periods exceed the usual engine overhaul periods. | Lockheed Aircraft Corporation |
. W = L h |. Burbank, California |
Al].'ﬂl'ﬂ.ft Eﬂ-l]ﬂﬂb H- I Dear Sir: Please send me an application firmd:nﬂéu{!?trm'ﬂl l

3 nd y : brochure describing life and work at Lockheed in Califorma,
Eglin AFB, Fla—Air Rescarch and b5 | I

Development Command has dedicated : | = -
its new Andrews Engineering building, ! | mmame li
which will serve as headquarters and b (- — |
engineering laboratories for the AF Ar- = i |
mament Center here. | TR aTITE |
The $1.6-million building, named for o i i)

A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORP. he 3 5 e ———

Main Office: Bay Shore, L. I, N. Y. * Woest Coast Office: 1355 Westwoed Blvd,, Los Angeles, Calif. AVIATION WEEK, April 19, 1954 17
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TORRINGTON NEEDLE BEARINGS

When you build the high capacity and long
service life of Torrington Needle Bearings
into your products, you will join the manufac-
turers whose trade-marks are reproduced
here—and thousands more—who use Needle
Bearings.

The Master Ling

WILLYS

Our Engineering Department will be glad to
help you determine how Needle Bearings can
be used to advantage in vour produects.

THE TORRINGTON COMPANY
Torrington, Conn. South Bend 21, Ind.

Listrict Officea and Distributors in Principal Citice of United States and Canada
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INDIANA GEAR

GEAR SHAPING
GEAR GRINDING
GEAR CUTTING

GEAR HOBBING

DRILL PRESS (RADIAL & POWER FED)

HORIZONTAL BORING

BROACHING
INTERNAL GRIMDING
EXTERMNAL GRINDING

LATHE WORK (TURRET & ENGINE)
HEAT TREATING
METALLURGY
ROTOBLAST

GUN DRILLING
MILLING
TAPPING

MNITAL ETCH
AF APPROVED INSPECTION
ZYGLO
MAGNAFLUX
X-RAY EXAMINING

PARKO LUBRIZE

DICHROMATE

DULITE

COPPERPLATE

CADMIUM PLATE

VAPORBLAST

SPRAY PAINTING & BAKING
ASSEMBLY
DESIGN EMNGINEERING

INDIANA GEAR

INDIANA GEAR WORKS, INC., INDIANAPOLIS 7, IND.

Lt. Gen. Frank M. Andrews, together
with other buildings and precisely in-
strumented firing ranges now nearing
completion will provide facilities for
quantative evaluation of new aircraft ar-
mament (Aviation WEeek Aug. 17,
p- 210).

USAF officials—including Gen. Ed-
win W, Rawlings, commanding general
of the Air Materiel Command; Maj.
Gen. James McCormack, Jr.,, ARDC
deputy commander, and commanding
generals of other major ARDC centers
—witnessed demonstrations of new
weapons, many of them still highly
classihed, during the ceremonies.

» Future Security—""The future security

of the nation may well depend upon |
weapons which will be evaluated here,” |

Maj. Gen. P. W, Timberlake, comman-
der of Eglin Air Proving Ground, said.
He ofhcially transferred the Andrews
building to Brig. Gen. Edward P. Mech-
ling, AFC commander. Timberlake ad-
mitted that * in certain fields of arma-
ment, progress has not kept pace with
AF needs.”

AFAC guests also witnessed a demon-
stration of newly completed air-to-
ground rocket ranges that will be used
to test gun and rocket fire control, dive
and toss bombing systems. Another
range, nearing completion, is the rocket
ballistics test site where rockets will be
hred from a rocket-propelled sled mov-
ing at high speeds along a launching
track.

» Data Reduction Problem—AI'AC fir-

mg range instrumentation largelv s |
photographic because previously avail-

able automatic tracking radars lacked
sufiicient accuracy, making data reduc-
tion a time consuming process. Ap-
proximately 12 hours are required to
produce useful data from a 30-sccond
test run. .

AFAC plans to evaluate the suitabil-
ity of the tracking radar developed
tor the Nike missile. If this, or other
tvpes of automatic trackers can be sub-
stituted for photo recording, automatic
data reducers can be used to greatly
speed the process.

Researcher Spends

56 Hours in Cockpit

What's it like to spend 56 hours in
a noisy cockpit?

Not too bad, says Charles Dempsey,
civilian employe of Wright Air Devel-
opment Center. After the 56-hr. test
conducted as a phase of the Center’s
aeromedical work, he left the grounded
cockpit and watched television before
going to bed for the first time in three
nights.

Dempsey volunteered for the test,
which was aimed at finding out how
long a man could sit in an aircraft cock-

pit and what improvements could be |

AVIATION WEEK, April 19, 1954

made i the equipment to make him
more comfortable and efheient,

» Reflexes Measured—Dlempsey was in-
strumented to transmit his brain waves,
heart action, condition of his support-
ing muscles and galvanic skin action to
recording  apparatus in  an  adjacent
building.

Other instrumentation was used to
check his fatigue level and reflexes and
reaction times. .

One example: During the test he was
required to observe a rotating drum
with a mounted arrow. When the ar-
row reached a zero mark, Dempsey
pressed a button. His reaction time
was recorded.

Another example: Eight times every
hour, but at irregular mtervals, fellow
scientists i an adjacent building pushed
a button to flash a red light in the cock-
pit. Dempsey had to push a button to
shut off the light, and that reaction
time was noted.

Radio communication was main-
tained at all times between the grounded
airplane and four other scientists and
cngineers of WADC. A noise level of
115 decibels was maintained in the
cockpit to check the effect of that noise
—comparable to that in a jet aircraft
in flight—on fatigue.

» Instruments and  Apparatus—The
plane used for the tests was set up out-

“FROG*“BRAND
®)

THE H. M. SAWYER & SON CO. Etablished 1840
Coated Fabrics Division

Watertown 72, Mass.

W Atertown 4-0520
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Another outstanding EAD contribution to the
miniaturization program is this extremely small,
precision motor. Engineered for long life and
high eﬂinfuc} it is especially dr:slgned for opera-
tion in confined areas where minimum size and
weight 1s essential.

Units are available in this small frame size for 400
cycle or variable frequency operation, with 400
cycle power ratings ranging up to approximately
1/100 H.P. Modifications include high ambient
and high altitude versions as well as servo, syn-
chronous and gear motors.

400 CYCLE OPERATING CHARACTERISTICS
APPROXIMATE R.P.M. 7,000 10,500 21,000

PHASES LA 1,53 1,038
INPUT VOLTAGE 115 115 115
(MAXIMUM)

Eﬂ YV 7 f’l/ﬁ’ ﬂﬁ?-?ﬁﬁiﬁ IV

15 Washington Street

Daver, New Hampshire
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| side one of the buildings of the Aero

Medical Laboratory.

Dempsey wore the complete pilot’s
regalian; Mark IV liner, Mark IV ex-
posure suit, P-3 helmet, oxygen mask,
gloves, long underwear, rubber boots
and wool socks. Outside temperatures
were sub-freezing, and Dempsey had
to control the heat to stay comfortable.

In addition to the usual pilot equip-
ment, Dempsey had two clectrodes at-
tached to his head, one to his chest and
one to his back. These were linked to
an electroencephalograf and an electro-
cardiograf inside the laboratory.

During the test, Dempsey’s diet was
liquids nnh He napped at times, but
most of the period had to keep his hand
on the throttle and watch for signals.

Helicopter Congress

Rome—Use of helicopters in calamity

| stricken areas will be the mam topic at

the forthcoming Third Intermnational
Congress of Vertical Flight, to be held
at San Remo Apr. 24-26.

Airport Fog Dispersal

Rome—The Italian Army Acronautic
Service is testing the possibility of dis-
persing fog at airports by burning
methane gas. The trials, which have
not been completed, are being con-
ducted at Milan Airport.

Inerts Fuel Tanks

- Explosimeter readings in the hands of the
- man at the right show that the fuel tank

of this Northrop F-89 Scorpion has been
completely inerted by use of wire mesh

. container filled with crushed dry ice (held

by man in the center) and suspended in the
fuel tank a fller neck. CO. released by
the dry ice “melting” is sufficient to inert
any oxygen in the empty tank to the point
where combustion within the tank cannot
be supported, according to Northrop Air-
craft, Inc,, engineers who developed the
device. The plane manufacturer has awarded
an exclusive license to the Standard Safety
Equipment Co. of Chicago to manufacture
and market the explosion suppression de-
vice, named “Inertor.”
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L |. ':T W o ¥
T T N e

- by -
S T P -
B w ol - *-_,WF-# o e

1-_'. dl.k

BOEING B-47, 6-JET BOMBER at Lockheed Aircraft
Corp., Marietta, Georgia, serviced by G-E Frequency
Changer package that supplies ground power for testing
all electrical control and equipment for radar, radio,
and generators.

CUSTOM-BUILT FOR THE AIRCRAFT INDUSTRY ...

G-E Frequency Changer package

COMPLETE GROUND CHECKING of instruments and de-
vices—in laboratories and production lines, or hangar,
pit and field installations—is provided by the G-E Fre-
quency Changer package. This ground power package
holds frequency within range necessary for safer, accurate
testing of all aircraft electrical components. Versatile
and mobile, it's also used to deliver 400 cycle power for
other operations requiring a heavy-duty source of ground

pOWEer.

DEPENDABLE AND RUGGED, the complete line of G-E
Ground Power Supply Units are designed for longer life
with minimum maintenance . . . thoroughly and com-
pletely tested in both civilian and military installations.

FOR MORE INFORMATION on the complete line of G-E
Ground Power Supply Units, contact your nearest G-E
Apparatus Sales Office. For Bulletin GEA-5589, “G-E
Frequency Changer package,” write General Electric
Company, Section 821-1, Schenectady 5, New York.

LET G.E. HELP SOLVE YOUR
GROUND POWER SUPPLY PROBLEMS

GENERAL ELECTRIC

accurately ground-checks any aircraft

G-E Motor Driven Energizer, 500/1000-amp, 2B-velt (above)
See Bulletin GEA-5989

Engine Driven G-E Energizer, 28-volt, 500/1000-amp, (above)
See Bulletin GEA-5988

Mavy type NC-5 Energizer manufactured by the Censolidated
Diesel Electric Corp., Stamford, Conn., equipped with G-E AC and
DC generators, rectifier and control (below)




As a high
and low femperature

seal for toggle switches

LTl

where other materials fail !

Unique among toggle switch seals is the Hexseal
developed by the Automatic and Precision Manu-
facturing Company of Yonkers, New York. In this
unit the entire toggle is enclosed in a Silastic*
boot that is molded to the fastening nut.

Chemically bonded to a nickel-plated brass nut
and serving both as a seal and locknut, the one-
piece Hexseal can be easily and rapidly fastened
down by hand. An integral rib at the base
serves as a gasket when the Hexseal is secured,

seating firmly against any panel surface, regard-
less of finish.

The extraordinary flex life of this boot made of
Silastic, the Dow Corning silicone rubber, is proved
by the fact that test units withstood 50,000 cycles
at —&7 F or more than 50 times the performance
specified in MIL-B-5423. They also withstood
100,000 cycles at room temperature, or 10 times
the life specified for the switch itself.

To make a good product even better an inner con-
striction is molded in the throat of the Silastic boot.

Thorough testing has proved that this secondary

*r.M. REG. U.5. PAT. OFF.

— e e ——— e e e e T e S S S . s BN ST Emar e S ey mm— m—ne—

Dow Corning Corporation, Dept. D-16, Midland, Michigan

Please send me: [ Silastic Facts 10a, properties and applications of Silastic
stocks and pastes.
List of Silastic Fabricalors
“Tall Tales and Fabulous Facts", a 24-page booklet on
the properties of Dow Corning silicones.

MName Title

Company =

Address —

Cily — il Lone Stote
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works

seal will exclude dirt and moisture even after the
tip of the boot has been damaged or destroyed.

Originally developed and specified for such mili-
tary applications as walkie-talkies, reflector buoys
and bomb sights, Hexseals are now being put to
many industrial uses ranging from autoclaves to
butter churns.

In addition to the excellent low temperature flexi-
bility demonstrated in this application, Silastic has
many times the life of other rubbery materials at
high temperatures. Flex life studies made in our
laboratories show that Silastic will take a 180°
bend over 3/8 inch mandrel after aging fer
more than &,000 hours at 300 F compared with
less than 100 hours aging for a heat-stable
organic rubber.

It pays to consider Silastic first when you need
gaskets, seals or industrial rubber parts or electri-
cal insulating materials that will retain their rub-
bery properties and give long and reliable service
at temperatures far above and below the limits of
any other kind of rubber.,
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""" b SILICOMES

% Mail Coupon Today for

5 data on the Properties,

zn  Performance
s and Applications |

S of Silastic, |

DOW CORNING |
8 CORPORATION

_ MIDLAND, MICHIGAN
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MARTIN RB-57A jet reconnaissance bomber, on which deliveries to Air Force have started, takes off on test flight.

Martin Steps Up B-57 Deliveries to AF

el =i =

NINE RB-37A reconnaissance planes undergo final
eround tests on Martin ramp. First RB-57A went to
16th Tactical Reconn. Squadron at Shaw AIFFB. 8. C.

TAIL ASSEMBLIES and control surfaces are stacked on whecled storage
racks awaiting their turn to be fed into Martin B-57A production lines at
the company’s Baltimore, Md., factory.

e R B TR e e R

e .
. i L S

MARTIN B-57A light bomber leaves Ushaped final assembly lines at night. Bomber deliveries began last August.
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BIGGER PUNCH—Two squads of hard-hitting Marines— demonstration of airborne assault techniques. The huge
26 men with full battle equipment—charge out of this XHR2S was designed especially to meet the Marine

new Sikorsky helicopter's wide-open nose door in a Corps’ need for a big, fast, highly maneuverable helicopter.

WORLD'S MOST POWERFUL HELICOPTER
FLIES FOR THE MARINE CORPS

—

7= =¥

B

PRACTICAL DESIGN—Location of two R-2800 engines in shell doors and built-in ramp permit rapid loading and un-
high, outboard pods leaves the fuselage open and loading. The helicopter compares in size to a twin-engined
clear for passengers, vehicles or other cargo. Wide clam-  airliner. A ¢ommercial model, the 5-56, will be built later.

46

BUILT FOR BATTLE—Sikorsky Aircraft’s
rugged XHR2S, the most powerful helicopter
now flying, was designed to carry out modern
vertical assault tactics. It has flown with
over 6,500 pounds of payload, and at speeds
well over 150 m.p.h. with landing gear re-
tracted into engine pods. Five-bladed main
rotor and the tail both fold mechanically
for easy stowage and handling aboard ship.

SIKORSKY AIRCRAFT

BRIDGEPORT, CONMNECTICUT
One of the Divisions of United Aircraft Corporation

47
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THE DIFFERENCE I5 SAFETY

You can't buy crystals on price,
Dependable crystals cost more be-
cause they invelve more skill,
cquipment, cxperience anpd  in-
tegrity.
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USAF Contracts

Following is a list of recent USAF
contracts announced by Air Materiel
Command.

R. C. Allen Business Machines, Ine., 678
Front Ave., N.W. Grand Rapids, Mich.,
turn and slip indicators, 1,563 ea., $124,616.

Allison Div., General Motors Corp., Indi-
anapolis, Ind,, services and supplles for
overhaul of NT40 series engines, $120,000,

Bell and Howell Co,, 7100 MeCormick Rd,,
Chicago, Ill., ball bearings, 160,000 ea.,
belt, spring, 9600 ea., lens, 1470 ea,
£152,784.

Continental Motors Corp., 3Mushegon,
Mich., engine containers, 94 ea.,, 106 ea.,
206 ea., $86,3390.

Douglas Alreraft Co., Inc, Tulsa, OKla.,
modification of additional B-47 airplanes,
4,500,000, Additional funds for the repalr
and rework of GFAE & GFP, §70,321.

Foairchild Alreraft Div., Fairchild Engine
& Alrplane Corp., Hagerstown, Md., In-
creasing paragraph & of letter contract,
23,000 0010,

Genernl Electiric Co., Schenectady, N. Y.,
generator, alreraft, 498 ea., 50 €a,, 424 ea.,
§450.518,

Jom Handy Org., 2821 East Grand Blvd.,
Detroit, Mich., production of motion pilcture,
Project 19123, $65.317.

Link Aviation, Ine., Binghamton, N. Y.,
spare parts for jet instrument trainers,
$529,894.

Lockheed Alreraft Corp.. Marietta, Gno.,
repalr and rework of GFAE, $76,315.

Lycoming Spencer Div,, Aveo Mg, Corp.,
Willinmsport, Pa., spare parts for 0-435-17
engines, $1:36,150,

W. L. Maxson Corp., 406 W. 34th St
New York, N. Y., spare parts for K-4 com-
puter, 100,000,

AMinneapolis-Honeywell HRegulntor Co,
2600 Ridgway Rd.,, Minneapolis, Minn., altl-
tude controls and mountings, 440 ea,, auto-

matic approach systems, 400 ea., $3,218,140.

B W, OFAT. aF

FUEL INJECTION NOZZILES
SPECIALISTS IN DESIGN AND PRODUCTION

SPRAY ENGINEERING COMPANY

ENGINEERS AND MANUFACTURERS

108 CENTRAL STREET - SOMERVILLE 435, MASS.

Piper Alrceaft Corp., Lock Haven, Pa.,
1.-18C airplanes, 40 ea. spare parts, I lot,
crating, 1 lot, §171,560.

A. ©O. Smith Corp. Milwaukee, Wig,
tacilities for the production of B-Ji& pro-
peller blades, $90,000.

Wright Aero Div,, Curtiss-Wright Corp.,
Wood-Ridge, N. J., J6& engine spare parts,
$116,250.

Aero Service Corp., 236 E. Courtland St.,
Philadelphia, Pa., film development and
mosaicking 4 areas, 200 ea., slides, terrain
radar tralner, 25 ea., maps, plotting radar
trainer, 50 ea., $85,151.

Chias. Bescler Co,, 60 Badger Ave.,, New-
ark 8 N. J., projector, overhead, 1,234 ea.,
$211,014. J

Roeing Airplane Co., Wichita, Kan., im-
plementation of production of B-52 aireraft
at a second source, $22,000,000; B-47 alr-
craft (overran), $131,715.

Continental Aviation & Engrg. Corp., Dé-
troit, Mich. Special tools and ground han-
dling equipt, for R975 engines, $218,529.

Continental Motars Corp., 205 Market sSt.,
Muskeron, Mich., packette engine, 654 ea.,
spare parts, 1 ea, maint. data, 1 ea,
$3,051,534.

Curtiss-Wright Corp., Electronica Div,,
Carlstadt, N. J., illustrated parts break-
down, $131,344.

Eclipse-Ploneer Div.,, Bendix Aviation
Carp., Teterboro, N. J., generator assy., 41
e, generator, engine-driven, 56 ai., voltage
reg. and mount. base azsy., 39 ea., §62,622;
spare parts, indicator, 904 ea., indicator,
368 ea., $§167,644.

Electric Auto Lite Co.,, Toledo, Ohio,
Eauge, pressure, spare parts and data, §62,-
288,

Genernl Electrie Co,, Schenectady G5,
N. Y. alternators, 388 ea,, spare parts,
maint. tools and test equipt., 3$555,180;
indicator, tachometer, 687 ea., $64,825.

General Tire & Rubber Co.. 1708 Engle-
wood Ave., Akron, Ohio, wheel assy., 144
., Epare parts and data, $30,627.

Goodyear Tire & Rubber Co,, 1144 E.
Market St., Akron 16, Ohio, wheel assay.,
1,000 en., brake assy., 525 ea., $47,324.

Warner News, Ime., Warner Bros., Inc.,
New York, N. Y., production of 35-mm. B-W
motion pleture project, changes, §47,608.

Navy Contracts

Contracts recently announced by the
Navy’s Aviation Supply Office, 700
Robbins Ave., Phﬂ:adelphm 11, are:

Adel Div., General Metals Corp., 10777 Van
Owen St, Burbank, Calif.,, hydraulie
valve assys., $1310472.

Alr Associates, Inc., Teterboro, N. J., screw
jack, 2,673 ea., $239.430; shaft, screw-
jnck, $33,243.

AiResenrch Mfg. Co., Div, of the Garrett
Corp,, 9851-9951 Sepulveda Blvd.,, Los
Angelas 45, Calif,, actuator and maln-
tenance parts for AD-1,-2.-1,-4,-5,-6 alr-
craft, 3299104 ; services and material to
overhaul refrigeration units, §51,0585;
itemsa for power unit, $32 688,

Atlas Paint & Varnish Co., 32-50 Buffington
Ave., Irvington 11, N. J., paint, interlior,
white, 18,5600 gal., $38,345.

Ampruf Paint Co., Ine, 10925 Schmidt Rd.,
P.O. Box G0%, El Monte, Calif., psint,
interior white, 21,500 gal., $46,820.

Bendix Produecte Div,, Bendix Aviation
Corp., 401 Bendix Drive, South Bend 20,
Ind., maintenance parts for brake and
strut assyvs., $98,296.

Thomns A. Edison, Ine,, 51 Lakeside Ave.,
West Orange, N. J., relay paneél control,
246 ea., $27,120.

Electrol, Ine,, 35 Grand Street, Kingston,
M. Y., items and spare parts for valves,
1,696 en., $111,227.

Enmar, Inc., 1424 E. 25th St, P.O. Box
2153, Wlchita 1, Kan., dope, cellulose nli-
trate, $48.004,

Genearal Eleetrie Co., 1405 Locust Streat,
FPhiladelphla 2, Pa., indicators, master
directional, 691 ea., $818,535.

B. F. Goodrich Co., 112 18th St, N.W,
Washington 6, D, C., airplane tires, 2,000
ea., $28,800.

Greer Hydraulies, Ine., 464 18th 5t., Erooks
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For complete information, write STANDARD Pressep Steel Co., Jenkintown 3, Pa.

AIRCRAFT PRODUCTS DIVISION

JENKINTOWN

PENNSYLVANIA
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In the sky or i illeﬁplunl...

Stainless steel valves, fittings, and

/ custom castings by Cooper Alloy help
the aircraft industry solve corrosion,

/ heat and abrasion problems.
/ Our complete line of stainless steel

cast products is as near as Yyour
'phone, for in every major city and

\

industrial center you'll find a Cooper
Alloy  distributor or representative

ready to serve.

Want the name of your nearest
distributor as well as a complete list
of our catalogs, bulletins and tech-
nical information? It's yours for the
asking. Just drop us a note and it will
be sent to you by return mail.

COOPER ALLOY

THE COOPER ALLOY FOUNDRY CO. » HILLSIDE, N.J.
Lo Amgules, Som Framciges, Qukland, Hossten, Chocagm, Qetraif, PRiladelphon, Bacilard
Leading producers of STAINLESS STEEL valves, fittings and costings
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Iyn 15, N. Y., test =tand for various mir-
craft components, 8§ ea,, 101,704,

Houdaille-Hershey Corp,, 1500 Fisher Bldg.,
Detroit Z, Mich., damper assy., o6 ea.,
$45.807.

Lear, Ine,, 110 Jonia Ave, N, W, Grond
Rapids 2, Mich.,, maintenance paris used
on VArious alreraft, $44,728.

Lord Mfg. Co., 1635 W. 1Zth St.. Erie 6,
Pa., maintenance parts and mount assys
for various aircraft, §218,571.

Maine Specialty Co., 95 Exchange St, Port-
land 3, Me., connectors, wire rope type,
29,025,

Mine Safety Applinnece Co., 201 North Brad-
dock Ave,, Pittsburgh 5, Pa.. mask, oxy-
gen, Typa Al13A, for all jet szireraft,
10,441 em., 3189,508.

National Brief Case Mfg. Co., 512 5, Peoria
at, Chicago 7, Ill., case, brief, naviga-
tional, leather, 3,749 ea., §44,401.

Mew York Rubber Corp., 100 Park Ave,
New York 17, N. Y. Kit, PK-2, T27 ed.,
#0l,388.

North American Aviation, Ine.,, Columbus
Div., 4300 H. Fifth Ave.. Columbus 16,
COhio, maintenance parts for 8N.J spares,
486,247,

Farker Alreraft Co,, 5E2T W. Century
Blvd., Los Angeles 456, Calif.,, valves, hy-
draulic, $Z7,588.

I'eseo Products Div.,, Borg-Warner Corp.,
24700 N, Miles Rd., Bedford, Ohio, maln-
tenance parts for pump assyvs., $104.418.
2113,747,

Sherwin-Willlams Co., 325 North Broad St.,
Philadelphia 7, Pa., enamel, 40,000 gal.,
+87.800,

Titeflex, Ine., 500 Frelinghuvsen Ave., New-
ark 5, N. J., Ignition harness assy. for
[T1820-88 aireraft engine, 188 ea,, $53,044.

Pratl & Whitney Alreraft Div,, United Alr-
cralt Corp., East Hartford 8, Conn., hear-
ing, 1,145 «a., $110,321, ftems for J57-P7T
engines, $06,842: parts for retrofit on
P&EW engines, $275.320, spare parts for
P&EW englnes, $202,518.

Homilton Standard Div,, United Alrceraft
Corp.,, Windsor Locks, Conn., items for
HSID» propellers, $25.814.

United Ajreraft Prods., Ine., 1116 Bolander
Ave,, Dayton 8, Ohlo, valve assy. 315
ea.. $49.698.

ARDC Contracts

The following contracts have been
announced recently by Headquarters,
Air Research and Development Com-
mand, Baltimore 3, Md.:

* CENTURY ENGINEERS, 2741 N. Naoml
&t., Burbank, Callf,, pressure transducer
calibrator, job, $49,936.

* COLEMAN ENGINEERING CO., 6040
Jefferson Blvd, Los Angeles 16, Calif.,
study and development of dive angle con-
trol and position indicator, job, $140,265.

® HASTINGS INSTHRUMENT 0., Hamp-
tom, Vi, digitalized readout equipment for
Haydist thru Dimensional Tracking systems,
job, $92,143 ; design and development of ex-
pendable Raydist missile transmitter, job,
F48,704.

* INDUSTRIAL RESEARCH LARB, Hilltop
and Frederick Rds.,, Baltimore 28, Md., ac-
coustical firing error indicator Improve-
ments, joh, $£224 535,

* UNIVERSITY OF WISCONSIN, Madizson
6, Wizoconsin, expansion of work and exten-
slon of time for “Reeearch on Flexibla Gun-
nery Fersonal Problems,” job, 97 446,

* AEFRDJET GENERAL CORP., Azusa,
Calif., research and renortz on “"Investien-
tion of the Kinetles of Solid-Phase Reac-
tiong." $£32 558,

* CORVEY ENGINEERING C0D., 1737 De-
Bales 8t., NNW., Wash., 6, D, C., research on
“Analytical Studles.'™ $25,000,

* DUKE UNIVERSITY, Durham, N. C.,
research and reporta on "“AMicrowave and
Radio Frequency Spectrocopy,’ $99.427.

® PENNBYLVANIA STATE COLLEGE,
State College, Pa., research and reports on
“Theromodynamics Propertiea of Com-
pounds."" $25 200,

* RAND CORP.. Eantn Monica, Callf.. re-
gearch covering “Intercontinental War-
fare ™ 23.000,000,
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AMERICAN LATEX NEW STAFOAM

From a liguid — poured-in-place: Structural Re-inforcement, Thermal Insulation, Impact Protection, Electrical Insulation [See nest page!
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Stafoam Offers Astounding Variety of

Properties and Applications

STAFOAM is the name applied to all foamed-in-place plastics manufactured by American Latex Products
Corporation. It is truly a miracle material! Its applications are so varied, and the results obtained in extreme

conditions are so gratifying that it will revolutionize many manufacturing methods and procedures. At
present STAFOAM is produced in three major types: (1) Rigid Alkyd STAFOAMS, (2) Rigid Phenolic
STAFOAMS, (3) Flexible Alkyd STAFOAMS.

The two liquid companents are

poured together

Mixture is poured into test vessel . ..

and mixed thoroughly for 20 seconds.

and foams to this hetght after 14 minute. ..

to this huight after 1 minute.

After 2 minutes, fnamlng has ceased and
mixture has become nnld

Foam-in-place Stafoam simplifies

manufacture

Ease of mixing the two components —
the resin and the foaming agent —and
:-'.p-r:t:-:l ol ftﬁalﬂ'niﬁg action 1s shown in the

above six illustrations. The Fact that
STAFOANM ean literally be poured into

]:Ll.m: rr:mrd less of the confi guration of
the part or the size ol the Hl]hLL elimi-
| .
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nates both the necessity for stress parts
or prefabrication, and assembly labor.
Predetermined variation in the ratio of
the liquid components and variation of
the formula produce corresponding
changes in physical properties.

Nothing can be simpler
than to pour liquid
into the cavity which

is to be strengthened

Filling cavities with Rigid Alkyd STA-
FOAM does away with necessity for L1:ITIII11!;_.
and shaping a core and then 1'.1.|mhl.||~.m
htting other structural members around si
core material. The parts and labor needed for
such Fabrication are also eliminated, together
with the hluupnnta and enginecring inv uh ed,
'L_umLh‘tmmu] workmen can pour liquid
into the cavity w hich is to be strengthened.
STAFOAM sets into a stromg, ]111htuuhht
core that does the job all by itself.

Here workmen are pouring the entire core
if 2 i_'umph::r_- wing m;wmh!_l..-_

From left to right: (1) Open jig for wing
assembly. (2) Skin of same wing assembly
before core is poured. Note that no interior
strengthening members or re-inforcements are
necessary. {(3) Finished assembly. Stronger,
lighter, and more economically produced.

Undistorted

Fu!iy Com ]':nr:_':-'..-c.u:]

After 20 Seconds

Alter 1 Minute, 45 Seconds

Rapid compressibility and slow return-cycle makes flexible alkyd Stafoam unique

Compaosition of Flexible Alkvd STAFOAMS
is similar to that of Rigid f\lL:.d S TAFOANMS,
but its properties vary in the cured product.
The essential difference is the effeer of dis
tortive forces on them, Flexible STAFOAMS
can be compressed, elomgated, or twisted
without damage. Their unique properties are
their wide range of rite-of-return to original
shape when distorting forces are removed. It
is un ideal pmduut for absorption of effects
of collision and impact; also for noise arncl
vibration dampening. It is unaffected by low
temperatures, Its uses are just being explored.
Our engineers will welcome VOur 1ngquiries,

Shatter resistant

Crass section l]aruu;_r_h STAFOAN-hlled atler-
on :;huwing hrmness and lack of cmmbling
near holes made hlr' 50 caliber machine gun
bullet.

Rigid Alkyd STAFOAM is hichly shatter-
reswtant. Structures re-inforced with “i_uil:l
STAFOAM have extraordinary vibration-
resistance at 1.1'nrking frrr.iur.'n-[:il::-; and am-

Plitudes encountered in many industries.

NOTE

Becouvse of spoace limitations in this ad,
infarmation is necessarily incomplete.
STAFOAM it supplied in hundreds aof
variotions in density, texture, colar,

strength, insuletion and thermal

characteristics. Far more general infar-

mation an this bruly moocle foom plas.

hie, write tor our STAFOAM brachure.

Flexible STAFOAM is here shown as helmet
liner. L,lrp wlds of this material protect piluts
against noise of jet engines. It is ideal as a
i u.l-mum" material,

Ease of L‘HT'IIPIL‘-H:I]}]I!II'I. of Flexible STA-
FOAM is shown here. Other STAFOAMS
can be made tough and leathery,

Electrical adaptability
ligid I"L]L}':l STAFOAM is highly adapt-

able for insulating, cushioning, and pot-
tine transformers, and other ¢lectronic
{IL"'L'IIL'L'H.. I.I'L'I.'I.II.IHI." [iiL i.li'.l'i]E[I!.' [ 1}{_‘ PI’.I'L'H'I'._“{J
through tiny orilices. Dielectric constants
and power factors also lend themselves to
electrical applications. In addition to
STAFOAM’s use in liquid forms, STA-

FOANMN parts can be pre-cast and bonded

in place for some applications,

Insulators for electrical contacts molded with

Rigid Alkvd STAFOANML

Range of

densities

Cell size and uniform-
ity of cell distribution
can be closely con-
trolled, varying From a
nearly amorphous struc-
ture to cells of 14 inch
diameter., Formulations
will also alfect weight.
Established formula-
Iiﬂ]nﬁ cdn .I:]L' !'L"I]ﬂ'.ll'.ll.'l.L"L'Il
\"n'i[].'l fl‘g:] I.'l'.] 0o texture,
density and strength.
STAFOAM is readi i}'
adapted o specilic engi
H["I."Til'l'l_i'. I'.I'r‘l"l.l:'lll"l'l]ﬁ
because of the variety of
i]'I"['.IITI;,.'r'[iL’S l']'l.l.lf Can l|_'H,."
attained on formula-
tion. Range of densities
is indicated in the two
illustrations at the r:ighL

Extreme light
'L'l.t'i[;;hl af this
STAFOAM Fonma-
lation is shown in
refation to weight
IlE. L'I:Ifl--

Rk = o - | =

The small :=|.|11p11.
and the large
sample weigh the
same¢, further
emphasizing  wide
range of densities
possible in

I AF QAN

formuolation.

STAFOAM, 0 registered trademark of American Latex Products Corp., is manuflae-
tured under “LoCKFOAM patents owned by Lockheed Aireralt Corp.. Burbank, Calif,
“Registered T rademark of Lockheed .'“:'L'nrff l'".'r'riml':l!fnu

NEUCTL72 M@)ﬁ%fzﬁ CORPORATION

3341 West El Segundo Boulevard » Hawthorne, California
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No rivets

i

-----

L1

No welds! e
-

/ New s@lvent=iee EPON® adhesive
allows immediate assembly
of metal-to-metal bonded parts

Epon Adhesive VIII, which meets or  Epon Adhesive VIII's excellent flow
exceeds the requirements of Specifica- and low surface tension result in su-
tion MIL-A-8331 (USAF), provides perior fillet forming properties, sub-
dependable aluminum bonding with stantially increasing the effective
contact pressure alone—just enough bond area in honeycomb applications.
to make a uniform glue line. Adhesive

ﬁll mntﬂinl_; no Eﬂ'h’ﬂﬂtﬂ: pﬂr[i |.-|:'|-i.1}" Epﬂ'n AdhEEi\'E l'1|"PII:I iE- EqUE“}r -E:I'~

be assembled as soon as the adhesive ficient in bonding rubber, plastics,
is applied. glass and wood,

““——  Only moderate temperatures are A

needed for maximum bond strength.
Aluminum, for example, bonds readily Epon adhesives are solving many
at 200° F—well below the customary  aircraft bonding problems. Can they
critical bonding temperature for this solve yours? Write for further infor-
mation and samples.

.-l
i [
l _.'. |
= - = - o - .

. . <&
;(ﬂnn through a trailing edge, showing M‘

comb sandwich wing construction. Laminations such

| "
LY

S

1
1
i1
x
.‘l
J

AMante + Basten
IN CANADA; C

EMICAL CORPORATION

RTNER OF INDUSTRY AND AGRICULTURE

venue, New York 17 +« Waeslern Division: 100 Bush Stresl, San Francisco &
Claveland « Detroit « Houston - Los Angeles + Mewark + 51 Louis
Il Ol Compony of Conada, Limited + Manireal = Torenlo = Vancouves

as these may be assembled immediately after appli-
T aating OF ShiveAl-free Epon resin adhesives.

* REGENTSE OF THE UNIVERSITY OF
MINN., Minneapolis, Minn., research cover-
ing “Free Jet Configuration,” $42,103.
 UNIVERSITY OF MINN., Minneapolis,
Minn., ressarch on “Study of Scavenging
Seoop-DIMuser Combinntion,” $Z8.771,

BuAer Contracts

The following contract awards of
$25,000 and more have been announced
recently by the Burcau of Acronautics,
Department of the Navy, Washington
25, DGy

GENERAL ELECTRIC C0,, Schenectady,
N. Y., a.c. generators and static réegulators,
9-kva., 3-phase, 380-420 cpe, 5,700-6,400
rpm. ; reports, 3 ea., $31,000.

GREER HYDRAULICS, INC.,, Brooklyn,
N. Y., matl, and serv. fo acquire, rehabill-
tate where necessary, and install in the
gontractor’s plants at Brooklyn and at In-
ternational Alrport, Idlewild, W. Y., machina
tools and other capital equip. necessary to
the production of hydraulic components and
teat stands, $697,106.

HILLER HELICOPTERS, Palo Alto,
Calif., kits of parts for the installation of
ARC type 11A navigation recelver with
fixed-wire antenna in dellvered Model H-
23B helicopters, serv. bulletin, 251 ea,
429,716,

NORTH AMERICAN AVIATION, INC,
Los Angeles, Calif., conduct drop tests on
prototype Model T-28DD airplane to de-
termine the limit and ultimate strength
avallable for landplane landings in trans-
lational drops. Reports, $79,478.

WESTINGHOUSE ELECTRIC CORP.,
Washington, D. C., spec. tools and ground-
handling equip. to support J46-WE-2/-8/
=12/ -1f engines heing procured under sapa-
rate contractzs, 3450,000.

Fast Writeoffs

Accelerated tax amortization for man-
ufacturers expanding their defense fa-

cilities is granted by the government in
the form of certificates of necessity.

In the following list of recent certih-
cates, company name is given, followed
by product or service, cost of construc-
tion deemed necessary for defense ex-
pansion, and the percentage of the
expansion cost allowed for fast write-
off. Fast writeoff permits propertv to
be depreciated in hve years.

® Zarkin Machine Co., Ine.,, Long Island

City, M. Y, alreraft paris, 35,800, 70%.

® Boeing Alrplane Co., Seattle, Wash., ajr-

craft, §164,985, 6569,

* Douglas Ajreraft Co., Ine., Santa Monica,

Egﬂf.. alreraft and ajircraft parts, $167,405,
=

® Lear, Inc,, Grand Rapids, Mich., alreraft

parts, $128,653, 65695.

®* Bendix Aviation Corp., Friez Instrument

Div., Towson, Md., military electronic equip-

ment, $24 451, 6595,

®* Harvey Machine Co., Ine., Torrance,

Calif,, heavy aluminum aireraft extrusions

and forgings, $3.500,000, B5%.

® Metal Products Co,, Lancaster, Ohlo, air-

craft parts, $23.678, 605,

* Falirchild Engine & Alrplane Corp., Hio-

geratown, Md., alreraft parts, 3374,.212, 65%.

* Goodyear Alreraft Corp., Akron, Ohio,

aircraft and alreraft components, 266,204,

B5 %.

® United Alreraft Corp., East Hartford,

Conn., alreraft engines and parts, $680,-

000, 605,

* Chicago Cutting Die Co,, Chicagno, I11., alr-

ceraft parts, §12,171, T0%5.

®* Weba, Inc., New Hyde Park, L. I., N. Y.,

alreraft parts, $32,500, 55%.

® Green Machine ©Co., Ine., Glastonbury,

Conn., precision machining of airernft parts,

1,675, T0%.
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YOU NAME THE NEED ...

we’'ll build the inverter!

Bendix Red Bank offers you the widest range of aircraft inverters
found anywhere. And because each Red Bank inverter is engi-
neered and built as a complete, unified mechanism, it provides
maximum operating efficiency on the job it is designed to do.

Owver and above current production models, Bendix Red Bank
experts develop and manufacture a large number of custom-built
inverters for highly specialized applications. For example, in the
missile field alone, a wide variety of Red Bank inverters are today
giving peak performance under conditions previously thought
too severe for dependable operation.

Now under construction are still other specialized inverters
designed to meet even more severe environmental conditions.

Out of this unique background has emerged the experience, man-
power and facilities that equip Bendix Red Bank to build inverters
to fit any specialized needs.

You tell us your need, and we'll build an inverter to handle it.
Write today for further information,

Manufacturers of Speciol-Purpose Electron Tubes,
Inverters, Dynomotors and Fractional HP D.C. Motors.

DIVISION OF

~Hed Bonk

EATONTOWN, N. J.

West Coast Sales and Service: 117 E. Providencla, Burbank, Calif,
Expori Sales: Bendix International Division, 205 E. 42Ind 51, New York 17, N. Y,
Canodion Distributar: Aviation Electric Lid,, P. O, Box 6102, Monlreal, P. Q.
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Study Points Way to Tube Improvement - |
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® DEtﬂﬂEd aﬂal}rEiS COVErs TWENTY TUBE TYPES RAMEING HIGHEST IN NUMBER OF RETURNS, FIRST QUARTER OF 1953 75
TUGE TYPE

20 major military types
taken from 44 different -
kinds of equipments.

By Philip Klass

1§07 ¥3A]

A detailed analysis showing the indi-
vidual weaknesses of 20 different types
of electron tubes widely used in muli-
tary equipment—information of interest
both to tube and equipment designers—
is revealed in the recent report by Aero-
nautical Radio, Inc., on the frst two
vears of its military tube-surveillance
program,

The Arnc report contains specific

reccommendations aimed at improving
the intnnsic reliability of tubes. Some
of its suggestions for equipment de-
signers, the military services, and air-
craft manufacturers on their contribu-
tory role in improving tube reliability
were discussed in Aviation WEeEk
Apr. 5, p. 52.
» 45,000 Samples—The Arinc analysis
15 based on 45,000 tubes removed as
defectives from 44 different types of
Air Force, Navy, and Army equipments
at eight different installations.

The program is continuing and fu-
ture reports will compare the reliability
of newer premium tubes, incorporating
some Arinc suggested changes, with
their predecessors.

» Typical Examples—Here are a few
typical Anne hndings on specihe tube
types:

o 6AKS5. Major weakness 15 in heater,
designed for operation at too high a
temperature, particularly when used in
aircraft where four heaters are con-
nected 1n series,

e 6]6. When used at maximum ratine,
failure rate is usually high. Tube ap-
pears to be overrated.

e 12AU7. Rugged, with no apparent
weakness except for deterioration duc
to formation of interface laver on
cathode. Arinc data indicates that this
double triode is more reliable than two
separate triodes.

e 6AQ5. Power rating appears to be
too high for good reliability.

e 6AR6. Suffers high failure rate when
bulb temperature exceeds rated value.

¢ 12AT7. Subject to interface formation,

suffers heater faillures and interelectrode
leakage.

® Getting the Facts—Arinc technicians,
stationed at each of the military bases
and on the aircraft carrier Midway, are

56

' HUGBEER OF TURES

PR

RANKING OF 20 TUBE TYPES producing highest number of replacements, according
to Arinc study. High ranking may indicate tube weakness or widespread use of unit.

responsible for collecting all tubes re-
moved as defective. These technicians
test the tubes to prescribed procedures
using standardized testers. They Afll
out data sheets indicating their test
findings and identifying the equipment
and particular socket from which the
tube came. Data sheets and tubes are
then returned to Arine headquarters in
Washington.

Annc data for the report was ob-
tained principally from two types of
tesks:

e Semi-controlled, in which no records
are maintained until tube is removed
as defective. Primary objective is to
determine cause of tube failure and
inherent weaknesses of the various tube
tvpes.

e Controlled, in which the life history
of every single tube is painstakingly
maintained, including performance char-
acteristics before and after removal, Ob-
jective i1s to determine change in tube
?erfﬂrmanct with use, exact time to
ailure, comparison of new premium
type tubes with their JAN predecessors,
comparison of tubes made by different
manufacturers.

Approximately 90% of the tubes un-
der surveillance were under semi-con-
trolled conditions; the balance under
controlled tests.

» Careful Scrutiny—Arinc headquarters

in Washington tests all the controlled
tubes and those semi-controlled tubes
which show high failure rates or other
unusual conditions. Tubes are then re-
shipped to other facilities in order that
more detailed analysis mav be made.
These testing facilities include Cornell
University, Wright Air Development
Lab, New York Naval Materials Lab
and tube manufacturers.

Where failure is obviously the fault
of its application, the tube is sent back
to the equipment manufacturer in-
volved.

To facilitate later analysis and corre-
lation, all tube data is recorded on IBM
punch cards.
> Types of Defects—A breakdown of
tubes returned from all bases (except
one on which surveillance program
started late and had produced few re-
turns at the time report was prepared)
according to the general category of
defect shows the following types of
faults:

o Electrical, 28.795. Deterioration of
performance due to faulty manufactur-
ing, ¢énd of normal tube life, high oper-
ating temperature or excessive power
dissipation.

® Mechanical, 219:. Physical changes
in tube structure, such as shorts or
opens, caused by faulty workmanship or
vibration.
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NO DEFECT FOUND

CABANISS FORT BLISS  WAR

MORFOLE CARSWELL EUCOM  MAC DILL l
(A/BY tﬂ&: (A/BY) (A/B)

DEFECT BREAKDOWN by category shows widespread variation among seven military
bases. Indication (A/B) means the tubes came from sirborne equipment.

e Miscellaneous, 18.5%. Broken glass,
noise, microphonics and defects caused
by abuse or by other component failure
in equipment, resulting from unknown
causes, unusual environment, rough
handling by maintenance personncl.

e No defect found, 31.8%. Replaced
because of critical socket conditions re-
quiring special tube selection, as part of
preventive maintenance removals, or to
correct equipment malfunctions when
no tube testers are available.

* Wide Vanation—Annc found consid-
erable vanation in the corresponding
defect-category breakdown between in-
dividual bases. The variation reflects
different equipment operating environ-
ments and maintenance procedures and
capabilities. For example, the report
points out that “maintenance of elec-
tronic equipment in aircraft in any
environment is always geared to the
mechanical mamtenance of the planc,
independently of the requirements of
the electronic equipment.”

The vanation among organizations 1s
shown in bar-graph form on this page.
Bases which returned tubes used 1 air-
borne equipments are identified (A/B).
Arninc concludes that the pattern of tube
returns for a specifiic equipment more
closely resembles the overall tube-return
pattern of the base at which it is used
than the tube-return pattern of an
identical equipment used at another
base.
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NO
DEFECT

.......
)

OVERALL breakdown of rejected tubes
for all bases, by tvpe of fault.

> Ranking Tube Types—|wenty tube
tvpes, representing 10% of the total
number of types monitored i the Armce
program, contributed 50% of the tubes
returned as defectives. Tvpe 6AKS pro-
duced almost 10% of the total returns.

Large returns may indicate an in-
trinsic tube weakness, widespread use of
these tube tvpes, or both.

Nevertheless, the top-20 ranking
identifies those tubes which are “con-
tributing most to equipment unrelia-
bility" and thus the tubes whose im-
provement would have the largest effect
on equipment reliabilitv. A bar-graph
showing the relative number of tube
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AVOID 3000-PSI SYSTEM TROUBLE . ..

Use Parker’s air receiver

“Here are two 3000-psi aircraft system components. You'll want to know all about . . .
a lightweight air receiver and a high-performance accumulator,” says Bud Knox,
Manager of the Hydraulic Valve Division at Parker Aircraft Co. “Let me show you why:

“"For pneumatic systems, Parker's new air
receivers are safe and durable. They passed the
.50-caliber gun-fire test without deviation. Al-
though they're built entirely of 4130 steel, it's
the way they're made that is the secret.

“The 100 cu. in. production unit weighs only
4.2 |bs. and the 200 only 8.8 lbs. Other sizes
will soon follow.

“For any application where you need stored
high-pressure gas . . . pneumatic systems,
emergency systems, purging, or the like, why
not use these new Parker units?

““For hydraulic systems, Parker’s accumula-
tors have been proved in over two years’ service.
“The balanced inner-cylinder carries the
piston and seal. Air pressure is applied equally
to both sides of the inner-cylinder wall. Thus,
the piston moves in a cylinder that always stays
exactly the same diameter over its entire length.
There can be no breathing to cause excessive
O-ring wear. Leakage is practically eliminated.
“Parker accumulators meet «// of the require-
ments of Specification MIL-A-5498, Revision B.
All standard sizes are now in production.”

Mail the coupon for complete details about either the air receiver or accumulator.

PARKER AIRCRAFT CO., 5827 W. Century Boulevard, Los Angeles 45, California
( Subsidiary of The Parker Appliance Company )

Hydraulic and fluid
system components

What other Parker components for
hydraulic and fuel systems interest you?
Parker Aircraft Co. builds a wide variety
of products for many different applications.

Send to Parker Aircraft Co. all in-
quiries for afrcraft components. Both
sales and engineering are now at this
one location . .. offering faster service.

ic accumulator
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PARKER AIRCRAFT CO.
Section BO3-C

5827 W. Century Boulevard
Los Angeles 45, Colifornio

Please send me the following information:

| | Parker air receiver Cotalog, File No. 1358

|| Parker aircraft hydraulic accumulator Cata-
log, File Mo. 1356

|| Information about these other specific air-

craft fuel or hydraulic products:

MAME

TITLE

COMPANY

ADDRESS

CITY STATE
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Mail this coupon today! Send for
complete technical details about the new
Parker high-pressure air receiver, hy-
draulic accumulator, or other products,

39



why 11 PaYs 1o Buy GOLD FINISHED BARS rrom us

You get quality, selection,

oU will save money buying vour
cold finished bars from U.S. Steel
Supply. We carry complete stocks of
all the shapes and sizes that are in
common demand. All are manufac-

tured from the world’s leading quality
steel—United States Steel. And we
will work closely with vou to select
exactly the right quality for your
requirements—and the right quality

& o .|'-

is not alwavs the most expensive.

You needn’t tie up money and
space in large inventories of cold
finished bars . . . we can quickly sup-
ply whatever vou need. Call us for-
cold finished rounds, squares, hexa-
gons, flats and precision shafting in
all grades: cold finished screw stock,
Bessemer rounds, “MX"” high speed
screw stock,

U.S. STEEL SUPPLY

DIVISION

General Office
208 50. La Salle 5%., Chicago 4, lll.

Warehouses and Sales Offices
Coast to Coast

fast service

'["RIPL‘E
SR CURITY
What you want

When you want it
At the right price

ELONGATED HOLES in mica spacer used

to support tube elements are the result of
prolonged shock and vibration, caunse tube
microphonics and other faults.

returns  (over a three-month pernod
which Arine believes is representative)
for the top 20 tubc tvpes i1s shown on
page 57,

Arnc breaks these figures down nto
three categones, necessanly arbitrary,
according to the reason for the high
rate of returns:

e Widespread usage: G65SN7, 6ACT,
6ALS, SR4GY, 6V6, 6C4, and 6AGT.
e High failure rate (in some or all ap-
plications): 6AR6, 6AT6, 6]4, 125K7,
6A05, 6AUb, and 2C51.

e Combination of both: 6AKS5, 6]6,
1ZAT7, 6AS7, and 12AU7.

Arinc notes that improved (premium)
versions of 17 of the top 20 tube types
either have been designed or are in
process. T'wo of the 20, the 6AG7 and
125K7, have no improved counterparts
because they are used principally in
obsolescent equipment and are being
replaced by newer types of tubes in new
equipments.

None of the premium tvpes appear
i the top 20, Arinc says. However, very
few were in use up to the end of the
period of the report (Apr. 1, 1953).

» Deterioration Failures—The Arinc re-
port lists several causes of tube failure
resulting from gradual deterioration of
clectrical characteristics. These are:

e Loss of emission. Arinc says that rate
of decav of cathode emission is defi-
nitely related to the amount and quality
of residual gas within the tube. During
nse, the cathode (and other tube ele-
ments) gradually absorb this gas, redue-
mg emission. Noting that early emis-
sion deterioration due to gas poisoning
has been observed in 6AR6s and 6A0 s,
Arinc concludes that present tube man-
ufacturing processes are not adequate.
Tube and equipment designers are
wamned to use conservative power rat-
ings and ambient temperatures in order
to keep “operating temperature in all
tube parts below the values required to
release occluded gases.”

e FFormation of interface. Tube types n
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Only the best in

electronic control systems—

means SEISMSIHE
“PACKAGED FUNCTIONAL COMPONENTS”

Electronic control devices are the very
heart and brains of military aircraft. Reli-
ability and ease of maintenance are par-
amount. Servomechanisms Inc. designs

these qualities into all its products.

Be sure 1o visit us at the
SERV E ' ISMS Mew York |RE Show.

Booth 740.742
INC. u

PACKAGED FUNCTIONAL COMPONENTS

Designed and Produced
In divisions at El Segundo, Calif.
and Westbury, Mew York.
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your turn?

If it is your turn to select a supplier of
fabricated airframe assemblies and

detail parts, here's how you can avoid the
hazards of the hit or miss method.
Pick ADK . .. Aircraft Division, Kawneer,

odd. Kaurmaar. to youwr stafdh with confidonce

ADK has the facilities, abilities and

personnel to handle your work efliciently,
We are an organization devoted
exclusively to fabrication for aircraft.

Qur Kawneer parent company

has led in aluminum craftsmanship for
nearly half a century. We will be glad

to detail our gualitications.

Aircraft
Division
Kawneer

Kawnee

NILES, MICHIGAN
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which Arinc found most frequent for-
mation of interface layer on the cathode
included 65IN7, 1ZAU7, 12AT7, 6ARG,
6AC7, and 6C4. Arinc is running a
controlled test on 6SN7s to evaluate
the effect of various cathode materials
and other factors on the rate of inter-
face formation. The use of less active
nickel sleeve for the cathode is believed
to reduce interface formation.

(Arinc estimates that if gas poisoning
and interface formation could be elimi-
nated, cathode emission would last until
the cathode coating was completely
evaporated, possibly E}r 100,000 huurs )
e Evaporation of Materials. Evaporated
metal from hot tube elements 15 de-
posited on colder surfaces, such as mica
and glass insulators, resulting in gradual
deterioration of their insulating proper-
ties. One solution is to coat mica and
other smooth surfaces with rough in-
sulating material to increase the length
of the leakage path, Arinc says. Other
solutions include the use of shielding
to prevent metallic dﬂﬁusm use of in-
active metal alloys with reduced evapo-
ration, use of non-evaporating * gﬁtters.
and limiting operating temperatures of
all tube elements. Several of these solu-
tions also reduce interface formation.
¢ Vibration. Enlargement of the holes
in mica spacers which support tube
elements is apt to be a problem when
tubes are subjected to vibration and
frequent shock, Arinc says. Enlarged
holes allow tube elements to vibrate,
producing spurious signal {mmmphu—
nism) (see photo, p. 61). There is alse
evidence which mdu:ates that the pow-
dered mica resulting from vibration
may release gas which poisons the tube
cathode, reducing its emission. Arinc
reports that tube manufacturers are de-
signing tube elements for greater rigid-
ity, using closer tolerances on mica
spacer holes, and in some cases usmg
new matenals, such as “Terratex” or
ceramic, in place of mica.

» Catastrophic Failures—The Arinc re-
port lists the following causes of ca-
tastrophic types of tube failures which
occur without advance warning:

e Gas discharge. Gas discharge or arc-
over within a tube may be caused by
overheating of an electrode until it
releases sufficient gas to reach gas dis-
charge pressures, by heavy heater-cath-
ode leakages which can become self-
sustaining if heater-cathode voltage is
large and the temperature is high, or by
slow air leaks in the bulb due to im-
proper seals of the lead-in wires or
exhaust tube tips.

e Glass strains. If the glass envelope is
not properly annealed during manufac-
ture, or if subjected to high mechanical
or thermal stresses dunng installation,
| the glass envelope may crack. Arinc
concludes that most of bulb defects are
caused by rongh handling. Except for a

| few large tubes improperly mounted in
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Don Veit, Ves! Aircrall &
Finonce Co., P, 0. Box 5304,
Sky Ronch Airpert, Denver,
Colorado,
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TOMORROW'S AIRCRAFT: OMJ JTEP clodeon

Advancing
pushbutton

An impressive concentration of top aviation engineers and electronic
specialists was recently assigned to the new Westinghouse Air Arm
Division in Baltimore. The huge plant, occupying 75 acres next to the
Baltimore Friendship Airport, has space to integrate all Westinghouse
air-borne electronic engineering, testing and production facilities into
one operation. . .with the opportunity for both air-borne and environ-
mental testing.

Already this division has designed, tested and put into production
some outstanding developments. One is the Westinghouse Autopilot,
the first automatie pilot to utilize three ‘“‘non-tumbiing” gyroscopes
and to provide unlimited maneuverability. Also of great value to our
nation’s military needs are the tremendous advances made on com-
plete fire-control systems and guided missile systems.

These rapid strides were possible because of unmatched resources,
such as: a Flight Engineering Department with hangar and company-
owned planes...an REAC Analog Computer with flight simulator
equipment . . . environmental test facilities, such as the one illustrated
below . . . and a large staff of trained service engineers. All these
Westinghouse facilities under one roof for one purpose—advancing

tomorrow’s pushbutton aviation, Westinghouse Electric Corporation,
P. O. Box 868, Pittsburgh 30, Pennsylvania. 1-91004
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This Atmospheric Chamber simulates conditions from —65° to
<+ 1607 centigrade, altitudes up to 80,000 feet. It also varies humidity
20 to 95 per cent and avtomatically contrals these variable conditions
to any pre-set values.

THE SCOPE OF WESTINGHOUSE IN AVIATION

Basic aircraft systems Air-borne system components

Turbojet Engines, Fire Control, Transformers, Rectifiers, Instruments,
Radar, Autopilots, Communication Gyro-motors, Temperature Control
Equipment and Electrical Systems. Panels, Generating Equipment and

System Control, Circuit Breakers,
Ground equipment Contactors, Motors, Actuators and
Wind Tunnels, Airport Lighting, Hoists, Electronic Tubes, Magamps®,
Industrial Plant Apparatus, Micarta®. *Trademark

you cAN BE SURE...ifF 115

%stlnghouse
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ENCAPSULATED
TRANSFORMERS |

To meet the need for transformers

finished in any one of several tested

plastic formulations, Acme Electric /
have complete production facilities

as well as experienced personnel

and supervisory engineers to pro- /
duce this class of

equipment, /
We Invite your /
inquiries with

specifications, /

-

-

e

ACME ELECTRIC CORPORATION »*

854 WATER 5T7. = CUBA, N. Y.

West Coast Engineering Loberotories:
1375 W, JeMlerson Blvd., Las Angeles, Colifornia

In Canoda: Acme Eleciric Corp. Lid.
50 Morthline Road, Toronte, Ontarie

TH new Rebat R3151
i@—W@%/fo

AIRCRAFT BATTERY

THE NEW Rebat R3151 is a 24 wvolt
weight saving battery developed for

6 pounds ;
replacement 1n all Beech D18 models

IESS and other AN3151-2 type applications.

= It's new “Power-Guard” lightweight
welg hll- case offers high resistance to impact .
than comparable batleries

increases capacity-to-weight ratio, clnmn-
nates metal case corrosion problems.

meets all
capacity requirements
of AN Specification MIL-B-6147

Write for data sheet
READING BATTERIES, INC.
Reading, Pa.

aircraft equipment, Arine says it found
no cases of glass cracks due to shock and
vibration.

o Shorts and opens. The tube clectrode
most subject to shorts and opens is the
heater, Arinc reports. This fault, in the
heater or other tube clectrodes, 15 pri-
marily the result of high operating tem-
perature, Arine says. For mstance, the
6AKS, whose heater temperature ranged
up to 1565K for some tube manufac-
turers, contributed the largest number
of failures due to open heaters when
the Arinc program started. When the
premium version (5654) of the tube
was designed so its heater operated at
only lﬁ‘?ﬂh heat bum-out defects prac-
tically I:].IE.:'IPPE:'II’C(] Arinc says.

“The importance of heater tempera-
ture during normal operation of aircraft
equipments cannot be overempha-
sized,” Arnc says. The connection of
heaters in series-parallel combination
across the ship’s d.c. supply bus, usuallv
regulated at 27.5 volts, applies 6.9 volts
across tubes’ 6.3 volt heaters. If the
heater string is not perfectly balanced,
even more over-voltage is applied, fur-
ther raising heater temperature.

» Summary of Weaknesses—A brief
summary of other Arinc findings on
specific tube type weaknesses shows:

e 6SN7GT. Susceptible to interface
formation. Ruggedized versions do not
show any significant improvement,
Arne says.

e 2C51. Tendency to develop micro-
phonics due to mica wear, leakage, or
combination of both. Close spacing
between electrodes, offering short leak-
age paths, has not been corrected in
premium type 5670, Arinc says.

¢ 6AG7. Rapid emission deterioration
results from combination of high en-
velope temperature and high current
clensity,

e 6C4, This triode, identical to half of
a 12AU7, shows similar ruggedness,
but more emission deterioration, less
interface formation than a 12AU7.
Arinc offers this possible explanation:
1ZAU7 is generally used in circuits
where plate current is reduced or cut
off for long periods.

e 6]4. Susceptible to metallic deposits
on glass surface of base, producing low-
resistance leakage between pins. Al
though fault occurs at moderate tem-
peratures, it appears to be aggravated
by tube’s normally high plate dissipa-
tion and high heater temperature. Dras-
tic ruzlmlgn mav be necessary, Arinc
5AVS.

¢ SR4GY. This widely used rectifier
gives indication that its filament is too
weak to withstand sustained vibration
such as encountered in aircraft, Arinc
SAVS.

e 6AL5. Very low removal rate and no
apparent weakness.

o 6SK7, 125K7. Identical tubes, except
tor heater voltage, but the 12-volt type
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Instead of starting
all over again

; - he begins here

Here's how the Lukens Steel Company, Coatesville, Pa., uses Kodagraph
Autopositive Paper to eliminate retracing in preparing flow diagrams and piping layouts.

THESE diagrams and layvouts must also show the Hoor

plans and fixed equipment installations of the de-
partments involved. But instead of retracing this infor-
mation from the basic plant layout drawings, Lukens
Steel simply reproduces the drawings on Kodagraph
Autopositive Paper—gets positive, photographic dupli-

cate tracings directly. This gives the drattsman a tre-
mendous head start . . . for he only has to add the new
detail to the Autopositive print. .. and another job is
done instead of being barely begun.

Low-cost Autopositive reproductions are made
this easily at Lukens Steel:

Kodagraph Autopositive Paper is exposed with the
drawings in a direct-process machine . . . and processed
in standard photographic solutions. A fast, convenient
room-light operation that produces positive photo-
graphic intermediates without a negative step . . . with-
out a darkroom. These intermediates, in turn, assure
highlv legible prints.

Lukens Steel Company also uses Autopositive Paper
to produce print-making masters from vendor blue-
prints: fo simplify filing, by combining small vendor
drawings on Autopositive intermediates in the standard
Lukens drawing size; to get low-cost protection for
original drawings which must be sent out of the plant.

Kodagraph Autopositive Paper

**THE BIG NEW PLUS” in engineering drawing reproduction.

—————— ——=MAIL COUPON FOR FREE BOOKLET — — — — — — — — e e e e e e o o o o o e e e e e

EASTMAN KODAK COMPANY

Industrial Photographic Division, Rochester 4, New York
Gentlemen: Please send me a free copy of vour illustrated booklet,
“Modermn Drawing and Document Reproduction.”

Get the full story on the

r . - T ot rrti Position
sensational line of Koda- Name.

Materials which
graph terl Company
you, Or your local blue-
printer, can [.I-r‘L'I'-_EEEE-'. easily, Shreat =
at low cost. Write today
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YOU SHOULD HEAR THIS E-185
RUN AFTER 700 HOURS!

savs: Carl G. Triest

Alliance Qil Corporation
“"AIRWORK majored my first Contin-
ental E-185 three years ago. I ran it 750
hours. Now 1 hate to pull my second
AIRWORK engine after 700 hours. It
uses only a half pint of oil per hour and
hasn't missed a beat yet. But—an AIR-
WORK exchange engine from their fac-
tory-approved production line will save
me $88.00—plus those later extra costs
of expensive ground time due to less than

perfect overhaul. Thar sold me!"
Mr. Triest, airline transpart pilot #29448, soloed
in 1930, He commutes beatween Tulsa and MNew
York in a Bonanzo. He hos flown over 1400
hours, more thaon 225000 miles on Continental
angines, in the past three yvears,
P.5. The $88.00 went for a rotat.
ing beacon from Central Aero
aupply, Woodbury, Mew Jarsay,

Rirwork

CORPORATION
Millville, New Jlersey
MEW YORK MIAMI WASHINGTOM

N e
\\ GET PROTECTION .

¢ ’,:

“"muff”’ type

§ sound protectors give superior protection
.F'\ ogainst both high & low-frequency noise,

HEADBAND TYPE

® For indoor use.

® Constant-pressure,

® “"Mo-metal’
contoct.

® Easily odjusted.

® Quick on and aff
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HELMET TYPE

® For outdoar use.

® Same Sound Pro-
tectors in cool
Nylon mesh or
shrink-proof cot-
ton twill,

® Stondard sizes,

® Colors: Brown,
Green, Gald,

‘?m: * EFFECTIVE %

* COMFORTABLE & SANITARY 4 SAFE

* ALLOWS HARD HAT OR GOGGLE USE \‘\
% TRIAL DFFER B UNUSUAL GUARANTEE ;:?:

Write for details and prices,
/ DAVID CLARK CO., INC. \
/ J60 Park Ave., Worcester 2, Mass. \
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more generally used in aircraft shows a
higher percentage of mechanical faults,

| most ot them heater defects.

® 6AS7G. When operated in high am-
bient temperatures, in certain applica-

| hions, tube gnid draws excessive current,

expands until it shorts out to plate.

» 0ATO. Susceptible to electneal fail-
ures which are evenly divided between
emission degradation and interface for-
mation.

e 6AU6. Under prolonged, severe vi-
bration, mica spacers wear out at the
cathode and gnd holes, producing se-
VEre noise.

Copies of the 97-page “General Re-
port No. 1”7 may be obtained for 50
cents from L. E. Davis, Aeronautical
Radio, Inc., 1523 “L"” St. N. W,
Washington 5, D. C,

Of Ohms and Farads

New resistors and capacitors of po-
tential use to avionics designers are in-
teresting because of their smaller size,
higher power andjor temperature rat-
ing. Among those that nave recently
been announced:
® Sub-min wire-wound resistor. NM-2
measures approxumately 4 in. dia., § in.
long, is called “The Kunt” by its maker.
Device is available with resistances up
to 60,000 ohms, wound to an accuracy
of 0.1%, hermetically sealed. Eastern
Precision Resistor Corp., 130-11 90th
Ave., Richmond Hill 15, L. 1., N. Y.
e Power resistors. High-temperature,
wire-wound seven- and 1U-watt resistors,
types PW-7 and PW-10, come in rec-
tangular case with axial leads. PW.-7
is available with resistance values of
0.51 to 5,100 ohms, PW-10 from 1 to
8,200 ohms, both in 5% and 10%
tolerances.  International Resistance
EP::}., 401 N. Broad St., Philadelphia 8§,

a.
® Fncapsulated wire-wound resistors.
Super Davohm resistors are available

| with temperature coefficients as low as

20 parts/million/deg. C and with ac-
curacies to 0.05% 1if required. They
are designed to meet MIL-R-93A, can
operate at —65 to 125C. Daven Co.,
Dept. SW, 179 Central Ave,, Newark
G N. J

e High-power resistor. Series C8]] wire-
wound resistor, rated 15 watts, measures
} in, dia,, 2 in. long, comes in ceramic
sealed case with axial pigtail leads, in
resistances of 1 to 10,000 ohms. Claro-
stat Manuf. Co., Dover, N. H.

| ® Very-high-temperature capacitor. Type

T1 has less than 5% variation in
capacitance through temperature range
of —80 to 200C, according to manu-
facturer. Units come in hermetically
scaled metal cases with glass-kovar end
seals, with tolerance of 109, 5% or
L%, if required. National Capacitor
Co., 385 Washington St,, ﬁuinm'.
Mass. f

Miniature Devices
Make Servos Smaller

Reduction n size and weight of servo
systems continues to be a major con-
cern of avionic designers. Several new
miniaturized devices should aid engi-
neers in this aim. Among them:

e Miniature servo amplifier, Type
SA118H, is slightly larger than a pack
of cigarettes, weighs 15 oz. It needs no
external d.c. power supply, and has a
gain of about 7,000, manufacturer says.
When used with Type 17ID2-8 400-
cycle, E‘lih“ﬂ motor, the combination
will develop a stall torque of 0.3 oz. in.
Motor has adjustable lincar velocity
damping, eliminating neced for tach-
generator stabilization. I'or more infor-
mation, write to Servomechanisms Inc.,
500 Franklin Ave., Garden City, N. Y.
e Midget chopper, hermetically sealed
and wr:i%hing only two ounces, has an
average life of 1,000 hours. Chopper
can be supplied to operate from any
required voltage up to 115 v., 400 cps.,
and can be equipped to correct phase
lag in driving voltage rather than out-
put voltage. Chopper dimensions are
21s in. high, 1 in. square. It is avail-
able with F!ug-in or solder-type con-
nections. Minneapolis-Honeywell Regu-

lator Co., Aecronautical Div., 2600
Ridgway Dr., Minneapolis, Minn.

® Photo cell chopper, Model 207, em-
ploys new principle of operation in
which d.c. input voltage is modulated
bv the action of a glow tube, excited

o

at the carrier frequency, and a photo-
cell in a voltage-divider circnit. Advan-
tages are low noise and lack of drift.
Chopper weighs 1.6 oz., is 2 in. high
and & in. square, is designed for 3,000
hours life, Manufacturer is Avion In-
strument Corp., State Highway No. 17,
Paramus, N. J.

FILTER CENTER

B Navy Cut Hits RCA—Navy decision
to cut back on production of Westing-
llouse’s new interceptor fire control sys-
tem (Aviation WEEK Apr. 5, p. 62), at
least until troubles with the system
computer are licked, has hit Radio Cor-
poration of America, which was being
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TURES MADE TO ORDER!

Ground temperature—a sweltering 95°! Five minutes later and
forty thousand feet higher—a frigid 40° below! Yet Harrizon

oil coolers keep engine temperatures under control—at sea level
or miles up in the air. That’s because Harrison heat exchangers
are engineered for the job. They're compact, durable—
designed to save space, save weight. Save money, too!

On roads and rails—on water and in the air, you’ll find
Harrison heat exchangers doing a maximum cooling job at
minimum operating expense. If you have a hot or cold

pruhlum .. look to Harrizson for the answer!

RADIATOR DIVISION
GENERAL MOTORS CORP.

LOCKPORT, N. Y.
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AIRCRAFT BEARINGS

ConCaVex Design

.+.10% plus or minus self-alignment
always available

...Easy relubrication without disassembly
...High radial and full thrust load capacity

...Exceptional shock-load
reserve strength

LEADING BEARING DESIGN
FOR MORE THAN 35 YEARS
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set up as a sccond source. RCA is a
second source on Hughes Aircraft fire
control systems.

* New NWA Aleutian Staon—North-
west Ornient Airlines is installing a radio
station at Cold Bay, Alaska, eastern end
of the Aleutian Island chain, to see if it
can provide adequate communications
between there and Japan. Service is now
provided by NWA's station at Shemya
Island, 825 miles west of Cold Bay at
opposite end of Aleutian chain. Project
results from possibility that USAF will
abandon Shemvya, forcing Northwest to
do likewise.

> M-H Shows New Autopilot—Minne-
apolis-Honeywell recently demonstrated
its new lightweight E-10 autopilot to
Wright Air Development Center engi-
neers at Dayton.

> New RTCA Reports—The Radio
Technical Commission for Aeronautics
has recently issued reports prepared by
three of its special committees:

® SC-65: The Application of Single
Sideband Techniques to Aeronautical
Communications, Paper 11-54/D0-53,
price 30 cents.

e SC-61: Calibration Procedures for
Signal Generators Used in the Testing
of VOR and ILS Receivers, Paper 208-
53/DO0O-52, price 65 cents.

e SC-35: Standardization of Adjust-
ment of Airbormne Glide Slope Receivers,
Paper 12-54/D0O-54 (supersedes 54-50/
DO-33), price 15 cents.

Copies may bhe obtained from
RTCA-Secretariat, 1724 “F” St. N.W.,
Washington 25, D). C. Payment should
be made by check or monev order.
Stamps are not accepted.

» Avionics Conference—Eighty techni-
cal papers have been scheduled for de-
livery at the National Conference on
Airborne Electronics, May 10-12, in
Dayton. Annual conference is jointly
sponsored by IRE’s Dayton section and
Professional Group on Aeronautical and
Navigational Electronics (PGANE).

» Expanding Industry—Recent evidences
of avionics industry growth include:

e Ketay Manufacturing Corp., maker of
precision synchros, servo motors, and
flight instruments, has expanded factory
area 25% by purchasing new 43,000-
sq.-ft. plant at Commack, L. I, N. Y.
® Vicom and Co., Ltd., British firm
specializing in aircraft radio, radar and
clectrical equipment, will open a fac-
torv in Kingston, Ontario.

* Servomechanisms, Inc., has recently
received a near-million-dollar contract
for a new tvpe of range servo analog
computer, an  improved version of
equipment used with computing gun-
sights, proved so effective in Korea, —PK
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Buckets hy MISCO

for Curtiss-Wright
Turbo Compounds

This intricate bucket is an integral part of the
power recovery units in the powerful Curtiss-
Wright Turbo Compound Engine (shown above)
which is now rated at 3700 h.p. for the U. 5. Mili-
tary Services and has been selected by 22 of the
World’s Leading Airlines for high-speed, long
range transports.

Production of this complicated component clearly

constitutes a notable MISCO achievement in prac-

tical engineering, metallurgical knowhow, and

highly skilled techniques to meet the most exacting
+ requirements,

For Castings of Greater Dependability, Better
Performance and Longer Service Life, Specify

DIVISION OF IOWA-MICHIGAN CORPORATION # %

DETROIT DIVISION WHITEHALL DIVISION
253 St. Aubin Avenue 116 West Gibbs Street
DETROIT 7, MICHIGAN WHITEHALL, MICHIGAN
Lorain 7-1545 Whitehall 2-1515
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ENGINEERS

needed to
work on new

Grumman, nearing its 25th Anniver-
sary, needs engineers to work on its
new experimental light-weight Naval
fighter, plus other jet fighters, anti-sub
planes, and amphibians. Grumman
has openings for experienced aircraft
engineers, and recent engineering
graduates,

LAYOUT DESIGNERS AND DRAFTSMEN

Airframe Structures
Equipment Installation
Detaill Drafting

FLIGHT TESTING

Planners

Analysts
Compulers

HYDRAULICS
oystems Dasign
Testing

STRUCTURES

Stress Anolysis
Static Testing
Applied Loads

Send resumés to Engineering Personnel Depl,
Interviews af Empleyment office.

GRUMMAN AIRCRAFT

ENGINEERING CORPORATION
BETHPAGE = LONG ISLAND « NEW YORK

EQUIPMENT

NARCO DME installed in Beech Bonanza. Frequency selector switch (1) operates crystal-
tuned receiver. Range scale (2) is changed from “en route” (0-200 mi.) to “approach”
(0-20 mi.) by turning knob. Designated UDI-1, set costs $5,000.

Narco Puts DME Set in Production

By George L. Christian

National Aeronautical Corp. has put

its new Model UDI-1 distance meas-
uring equipment into full production,
reports James M. Riddle, president.

The Ambler, Pa,, company has com-
pleted its pilot run of 30 sets. Twenty
have been earmarked for Civil Aero-
nautics Administration and the Air Na-
vigation Development Board, and 10
have been retained by the manufacturer
for test and demonstration purposes.

The UDI-1 has been three years in
the making.
> “Gold Plated Model”—In developing
the DME set, Narco took the reverse
tack from the one it followed in work-
ing out its civiian omnirange equp-
ment (the company says it has bult
10,000 omni sets—more than half of all
civil omnis produced). In the omni
program, every effort was made to cut
costs; in the DME program, Narco re-
solved to make the best possible piece
of equipment, regardless of cost, Riddle
HilVS.

One reason for this 1s that the set 1s
aimed not only at the business and
executive plane market, but at the com-
mercial aitlines as well.

As a result of this “gold-plating”
treatment, the $5,000 set incorporates:
e Ruggedized tubes. These cost consid-

erably more than standard electronic
tubes, but give a considerable increase
in reliability.

e Hermetically sealed relays. 'Through
use of Thermetically sealed relavs
throughout, the set gains complete pro-
tection against moisture, dust, dirt and
corrosion, and its high-altitude opera-
tion 15 enhanced. The set can operate
up to 40,000 ft., says Riddle.

¢ Crystal tuning, Narco felt that crystal
tuning was a “must” to give the DME
set very accurate long-range operation at
relatively low altitudes. Insistence on
crystal tuning caused a year's engineer-
ing delay, Riddle says, while personnel
wrestled with the problem of adapting
this “locked-on™ type of tuning to the
equipment. Long a standard feature of
airborne radio receivers, crystal tuning
will now eliminate complicated align-
ment procedures and simplify and re-
duce maintenance on the DME sct,
Riddle believes. Many field service
problems will be eliminated.

The tuning control is a standard,
panel-mounted crystal tuner, with num-
bers indicating the desired frequency.
If such a frequency selector is alreadv
installed in the aircraft, the same switch
may be used both for the VHF receiver
and the DME, Narco savs, This saves
instrument panel space.

Narco’s DME works entirely on d.c.
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RYAN pioneers
ELECTRONICS

FOR TOMORROW’S AIR WORLD

RYAN i harnessing the tiniest particles of matter —elec-
trons—to guide high speed missiles and aircraft. Through
electronics research, Ryan Engineers are developing guid-
ance systems components for missiles and airborne naviga-
tional devices for piloted planes. By these electronic means,
guidance data is gathered at thousands of times the speed
which the human brain can accomplish.

% sPECIALIZED

pe nircraft and ?:um;;]canneﬁtsﬁ
[ nd Com
nd Rockel Engines @
ﬁhgust Systems for Aircratl
Electronics Eqw:nument ,
ceramics Tor “H _ agt:mﬂn'c

ng Sysiems
ﬁlerzf;}ft and Power Flaqt Research
I‘-’Ieta'll.urgi:;aﬁ F__ngmaermg

in-Wall Ducling
.'E?::'E:Eﬂ Pilotiess Jel Planes

4 Leaders in All

ACHIEVED ynder Air Force and Navy contracts, these com-
ponents are telescoped into amazingly small packages to fit
into advanced-type aerial vehicles. A typical airborne radar
system is so small it can be carried in a handbag. These and
other electronic items are outgrowths of Ryan’s work in pro-
ducing the first air-to-air missile — the “Firebird” — several
years ago.

Pioneers in Each

‘-f-’ith E'ES }1 vears of experience in design and pmduc-'
RYAN : ; tion of aircraft, plus pioneering work in such diverse
has a unique environment for this research. The same  fields as electronics and metallurgy, Ryan has the

: i g . : _ - gamut of complex skills demanded by the new
engineers “1hﬂ design El:lLll’ﬁI‘llE %ysmnm, man the planes and Weapons Systems Concept.
ground stations for testing them in actual flight and evaluate Because of this versatility, which made possible the
their test data in the laboratorv. This . d:lwﬂfnpn]cm of the u.:lr::‘truni_-:aﬂy controlled “Firebee™
A Y ]:EEUHS 11_1 complete pilotless jet plane, Ryan is uniquely qualified to solve to-
continuity of development and thorough integration of each  day's difficult technical aircraft problems. Already Ryan
problem from laboratory to operational stage. s at work under recently awarded Weapons System
Management contracts which give the company full re-
sponsibility for all phases of new aircraft development.

.RYAN AERONAUTICAL COMPANY Factory and Home Offices: Lindbergh Field, San Diego 12, Calif.

OTHER OFFICES: WASHINGTON, D. C. » DAYTON, OHIO = SEATTLE, WASHINGTON « NEW YORK CITY
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“CECO" MAIN ENGINE

SHOOTING
for the ? .

MOON

LT 'I.

thot Chandler-Evans Fuel Pumps and

other fuel supply and regulation systems
will play a vitally impertant part in

these achievements.

Ofering completely integrated engineering
and productive facilities, Chandler-Evans

it an acknowledged leader with many
years experience working in the closast
cooperation with the foremost manufacturers
gircraft -engines .. helping to solve

e complex problems of higher, faster flight,

o shooting for the moon in foct or in

performance? Qur address is given below.

"CECO" TYPE H-30
FUEL PUMP BOOSTER PUMP

CHANDLER-EVAN

DIVISIOM MNILES-BEMENT-POND COMPANY
WEST HARTFORD 1, CONN., U.5.A

t power and com erts easily to either 12-
volt or 24-volt systems. The complete
cquipment weighs 30 b, including
shock mounts, The set uses dual trans-
mitting and receiving antennas, cach
| tuned for maximum efficiency.

» Simple To Operate—This 15 how Nar-
co’'s DME operates:

As soon as proper frequency of the
VOR/DME or ILS localizer station 1s
selected, the needle on the indicator
goes into search. [t sweeps slowly from
rero to full range, swings rapidly back
to zero, and repeats the cvele until at
locks onto the mterrogator ground sta-
tion. This occurs when the ground sta-
tion comes approximately into line of
sight,

As the plane approaches the station,
the “en route” scale, calibrated from
0 to 200 mi., may change to “ap-
proach” scale, reading from 0 to 20 mi.
[f the plane overflies the ground sta-
tion, the DME pointer will register the
plane’s altitude (i.e., distance) when di-
rectly over the interrogator.
> Stress on Serviceability—Narco engi-
neered its DME for serviceability, Rid-
dle says. The whole set is mounted
a standard 4-ATR rack and can be re-
moved quickly and easily by unplug-
ging the antenna leads and loosenmg
two locks, Narco says the DME can be
completely disassembled in less than
two minutes, permitting access to all
sections.

The hve basic elements—receiver,
transmitter, range unit, power supply
and automatic channel selector—can be
unplugged from each other to allow for
rapid test, inspection or replacement.
This makes for quick isolation of anv

= [

Instrument Checker

This portable bench tester for jet aircraft
clectrical instruments checks overhanled
instruments such as Zero Readers, tum-
and-bank indicators, gyro compasses, ete.,
prior to their installation in aireraft. De-
signed by USAF M/Sgt. Walter Rhoades
(above) with the Ieeland Air Defense
Force's 82nd Fighter-Interceptor Squadron,
Keflavik, unit was built from scrap parts,
costs $10, and is believed to be one of
the first portable units of this type.
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MB-designed suspension

solves °

when retracted:
> Mounted at Angle—The main rotor
assembly utilizes five blades of about
45-ft. length manufactured by a process
described in Aviation WEEE (Sept. 14,
1953, p. 11).

Engine installation is _one of the
most_difficult_yet tackled in a heli-
copter. The Hiﬂﬁﬁ double-row piston
engines are mounted at an angle to the
main fuselage with the crankshaft
pointing toward the main rotor assem-
bly. Cooling air coming in through a
duct in the leading edge of the E_Euh

1

Reprinted from Aviation Week

of January 25, 1954

the MB m

v -

difficult engine installation™

New lightweight MB mounts
isolate the two P&W R2800 engines

® With two engines, the Marine Corps’ new Sikorsky HR2S
represents a major event in helicopter progress. But that
win power plant had also meant double trouble in mount-

@ inz. Called in on the problem, MB vibration specialists

gineered a successful suspension system for the angle-

lounted engines. Vibration was isolated —a smooth, com-

pxtable ride assured.

EI“ cooperation vielded still another benefit. The HR2S
28 the new lightweight aluminum MB engine mounts

E loped especially for P&W R2800 engines. Their advan-
w2 FEach mount weighs 38% less than the unit it re-

- Weaddrship in vibration engineering explains in part why

“¥o many manufacturers rely on MB— for engine mounts
and for help in application,

nufacturing company, inc.

1060 State Street, New Haven, Conn.

HEADQUARTERS FOR FRODUCTS TO

ISOLATE VIBRATION...TO EXCITE IT...TO MEASURE IT

75



STAINLESS STEEL
FASTENINGS
by Anti-Corrosive

@ PROPERTIES YOU NEED!

Whether it's corrosion or heat re-
sistance, greater strength, longer
life, non-magnetic qualines or any
aothers — Ann-Corrosive has your

fastening answer — precision-made
to aircraft specifications!

AVAILABILITY! IN STOCK in-
ventory of more than 9,000 varicties

and sizes of stainless [astenings
means immediate delivery of your
needs! Streamlined special order
service, toal

@ LOWER COST! Superior produc-
=" tion capacity and know-how means
lower costs, helps yvou stay within
production budgets!

Write for FREE Product List
54D — lists complete range
of items, sizes and analyses
available from stock or by
special order.

ANTI-CORROSIVE
METAL PRODUCTS CO., INC.

Castleton-on-Hudsen New York
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trouble and speedy return of the set to
Service,

P Service Centers—In an effort to pro-
vide nationwide coverage for its custo-
mers, Narco has established 19 service
centers. They are manned by factory-
trained DME specialists. Each center
will be supplied with necessary test
equipment, including a $4,000 DME
simulator, according to Riddle.

Narco says its service philosophy is:
“Remove and replace,” wherever pos-
sible, This way, the customer is de-
tamed a mmimum time, and the service
man can repair the defective compon-
ent or ship it back to the factory.

‘System’ Tests Get
Bugs Out Faster

Application of the “svstems con-

| cept” to the field of airborne equip-

ment is being pushed by Parker Aircraft
Co., Los Angeles.

Parker's idea is to test complete
aircraft systems, with all accessories in
place, under the equipment maker's
roof, instead of in the airframe manu-
facturer's plant. The company is now
applving the concept to the fuel sys-
tem for a Grumman hightweight fighter
and says results are good.

The scale-model test rig set up at
Yarker’s plant duplicates the plane’s
fuel system—ground and air-to-air re-
fueling, and fuel transfer systems, both

tank-to-tank and tank-to-engine. The
rig, built by Grumman, incorporates
all  the Parkermanufactured compo-
nents such as pumps, valves, etc.

The company believes that its new
test sct-up results in a better-operating
airplane.  Designers, engineers, inspec-
tors and field service employes of the
equipment maker can remain at their
home base and study their product in
its final environment. Changes can
then be made and malfunctions cor-
rected as fast as they crop up.

The alternative to this, as Parker
sees it, is the usnal method of sending
out new equipment, often untried in
the system of which it is to be a com-
ponent, to be shepherded along by a
ficld service representative.

Machine Simplifies
Exhaust Re-Boring

Built-in accuracy 15 claimed for a
machine that re-bores exhaust ports and
seats exhaust nipples at Pan Amencan
World Airways’ engine overhaul shop
at San Francisco International Airport.

Because of its great accuracy in
alignment of the exhaust system’s com-
ponents, the machine permits speedier
and easier engine build-up and helps
lessen possibility of engine fires, says
PAA's Pacihe-Alaska Diavision, which
developed and built the device.

With this tool a semi-skilled me-

i
—

New Broom for Jet Runways

Grumman Aircraft Engineering Corp. will
use a magnetic sweeper to clear runways
and hangar areas at its Bethpage, N. Y.,
plant of small metal objects that might be
sucked into jet engines and damage them.
The new runway “broom” consists of a
motorized road sweeper whose rotary brushes
sweep up most of the debris on the mn-

ways, and onto which has been grafted an
Eriez Super Sweeper, whose 48-in. per-
manent magnet picks up nails, bolts and
other discarded ferrous materials. The
Eriez company (address: Erie, Pa.) produces
its magnetic Super Sweeper in various widths
and strengths. The sweeper also may be
pushed by hand.
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£ ngineered for
fxtreme

Llficiency

thNEW AN-

Environment Resistant (@i

Bendix Electrical Connector

The challenge to protect sensitive air-
borne electronic cireaits from thermal
shock, surface condensation and ex-
treme vibration has been suecessfully
met by Bendix engineers in this new
spaced grommet “ET connector.

This connector is not only designed
for performance, but is also engineered
for your production needs. The open
space in the solder-well area provides

: SCINTILLA DIVISION of '
P Gendir N ILLA DIVISION of Benalx

L
-"'*-' s

i :.':;'I

ample room for all assembly and solder-
ing operations. Mostare-proofing  is
accomplished without the use of potting
compounds, permitting completely serv-
iceable aireralt harness  installations.

These features are all accomplished
with no appreciable increase in weight
over an AN-A/B connector with a
cable clamp.

Complete information on request.

AVIATION CONPDRATION

CATALOG

free when requested
on your firm letterhead.

Pictured is a Shipper Cap ...
We make ’em best.

The great big picture indicates its importance. . .
the little picture, its actual size.

This Shipper Cap is only one of the

“Mighty Metal Closures” manufactured by us,
and long accepted as

Standard Protection for Aircraft Hydraulic Fittings.
The others are: Seal Caps, Shipper Plugs, Seal Plugs,

E Boss Plugs, and Pipe Caps and Plugs.
=

= THE ORIGINAL METAL CLOSURES

= by TUBING SEAL CAP, INC.

Home Office and Faclory: 808 W, Santa Anita Sireel, San Gabriel, California
Eastern Office: 428 Mew Center Bldg., Detroil 2, Michigan
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SOMETHING MORE
THAN
ACCURACY

Precision machining ability involving special lapping
techniques to hold extremely close tolerances is only @
part of the story behind Warner Hydraulic Equipment.

For many years Warner has specialized in the design,
development and manufacture of precision hydraulic
equipment. As a result of this comprehensive experience
Warner is well qualified to assist you in the development
of special hydravlic equipment to meet your particular
requirements.

We invite you to utilize Warner's specialized experience
in the field of hydraulics by giving our engineers and
laboratory technicians an opportunity to work with you
in the early stages of design and development,

Send today for your copy of an illustrated folder de-
scribing typical examples of Warner Hydraulic Equipment.

14300 TIREMAN AVENUE = DETROIT 28, MICHIGAN

DESIGHNERS AND MANUFACTURERS OF PUMPS » VALYES » ACTUATORS
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ENGINE EXHAUST PORT is re-bored
on PanAm-developed and built machine.

chanic can do the job that previously
required a skilled workman operating
a radial drill or boring mill. Accurate
U,fl:nd-l.:r alignment was dithcult to
achieve with the older method, says
PAA. Also, the new machine has a
built-in, 111L-:h;311{c:1|11f operated tam
for installing nipples in exhaust ports.

The tool’s high degree of accuracy
15 obtained by a series of index position
locks that line up the cylinder barrel
and head during boring, PanAm says.
The cylinder, mounted on a mast, is
locked into position by an expanding
mandrel.

The index locks also assure that nip-
ples are installed at correct angle and
depth.

The machine is being used currently
on PAA’s R4360 engines, and is being
adapted to handle cylinders from R2000
and R2Z8000 powerplants.

OFF THE LINE

Lockheed Aircraft Service-Internation-
al’s Fast Coast base at New York In-
ternational  Airport reports 887,746
manhours of work performed in 1955,
a jump of 40% over the 1952 all-time
record of 632,895 man hours. Deliver-
ies of 965 hnr:s were 1029 over the
previous year. Of these, 926 planes
were commercial, 22 were military and
17 exccutive. LASI performed over
1,900 manhours of work on passenger-
carrying helicopters.

United Air Lines has completed engi-
ncering plans for a proposed joint air-
lines terminal in downtown San Fran-
cisco on the site now occupied by the
airport bus garage. Because of heavy
trathc congestion, the city has given
the airlines a deadline of ]uh 1955 to
stop loading and unloading airport
buses on downtown streets. UAL's
proposal would provide terminal facili-
tics on either a purchase or lease basis
to all scheduled airhnes operating to
the city,
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Not so long ago it took a lumbering giant of
a machine to start Boeing B-52's. The starter
weighed 12,000 pounds, yet for this application
provided only a skimpy 57 air horse power.

Today, thanks to brilliant engineering and #be
very finest components, Boeing starts the tremen-
dous Pratt & Whitney J-57 jet engines with a new
“air supply cart” which, despite its trim 2600
pound weight, delivers a hard-hitting 280 air
horse power! P AC is proud to have had a part
in the development of this outstanding jet engine
starter through engineering counsel and manu-
facture of a major component.

PAC Air Flow
Controller

helpe BOEING cave
78% of the WEIGHT
of a mighty jet
engine clarter
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An engineered-to-the-job
component—vital to the
success of the new Boeing
unit—is the PAC
Air Flow Controller.

This unit is used with a ground | e
air supply system to limic
the compressor flow in the
event demand falls below a
specified minimum. A wide
variety of performance curves
can be produced with this basic
design to march the characteristics
of the air supply compressor.

2940 North Hellywood Way, Burbank, California

Other Divisions: Oakland and Chine, Califernio * Scaltle,
Washington * Kansas City, Kansas * Linden, New Jersey

¥ you have a problem calling for engineering know-how
and productive capacily call P A C!
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Potter &
Brumfield

. . » leading manufacturer of
relays for every electrical
and electronic use., Design,
engineering and production
facilities geared to your
Individual requirements. 3

|'|El- -.:.-l'_'l

Write for Catalog MNo. 122
showing complete line
of P& B Relays.

POTTER & BRUMFIELD

—, PRINCETOM, INDIANA

EXPORT:
13E 40thSe, MY, N.Y.

Sales Offices in Principal Ciliea

| 3 o
& SPECIAL ANDEEE,
W HARD-TO-FIND SRR,

Made to Order

ONE WEEK
DELIVERY

(24-Hour Service On
Critical Items)

AN3 thru AN1G
ANZ1 thrn AN3IG
AN42 thru AN4G -
ANT3 thru ANB1
NAS145 thru NAS149 - v
AN3BE Taper Pins \ v I

rite.Wire or Call for Quotation
Flease Specify Quantity

AMC
SUPPLY

Divo. of Air Accessories, Inc.

, P. 0. Box 1440
9" Phone ED-9377
Fort Worth, Texas -
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NEW AVIATION PRODUCTS

CONVENTIONAL PAINT peels off large areas of Banshee after only 37 flying hours,

CONVER PLATE on Banshee shows no visible effects after plane is flown about 140 hr.

——
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Jet Speeds Don’t Peel New Paint

The "before-and-after” flight-tested
performance of a new lightweight pro-
tective aircraft paint is quickly told in
the two pictures above of a twin-jet
Navy McDonnell F2ZH-1 Banshee
fighter.

Noticeable peeling of conventional
lacquer used on the Banshee was appar-
ent after only 37 flight hours (top
photo).

No paint failure after approximately
140 flight hours i1s reported when the
Banshee was coated with General Paint
Corp.’s new Conver Plate (lower
photo).

Following extensive testing and eval-
uation by Air Force and Navy, in addi-
tion to several major aircraft manufac-
turers, General Paint has gone into

| full-scale production of the product.

> Converted Resin—Aircraft Conver
Plate is a co-polymerized high-polymer
resin converted with a catalyst, Excel-
lent adhesion qualities are claimed, as
well as resistance to abrasion, battery
acids, caustic solutions, rocket and jet
exhaust gases, aromatic fuels, di-ester
lubricants, hvdraulic fuels, and other
acid, alkali and salt solutions.

Thoroughly dry film is said to be
non-flammable and will withstand tem-
peratures up to 400F. It is moisture
and corrosion resistant. The paint is
designed for easy application using nor-
mal spraying techniques.

Weight savings amount to 5096 com-

pared to other paints, the manufacturer
reports. A comparison: approximately
6 1b. per 1,000 sq. ft. compared with
16 1b. per 1,000 =q. ft. for conventional
coatings.

General Paint Corp., 3960 E. Wash-
ington Blvd., Los Angeles 23, Calit.

Hand-Operated Press Brake
Has Eight-Ton Capacity

A 24-in. hand-operated press brake,
designated the Di-Acro and rated at
cight-ton capacity, has been placed on
the market.

The manufacturer, O'Neil-Irwin
Manufacturing Co,, says the unit in-
corporates a special cam lever mechan-
ism which provides ample power for
forming, blanking, piercing, drawing
and trimming operations, plus a ratchet
drive system that multiphes the power
for heavy forming jobs.

The brake is compact enough to be
set up quickly for use in experimental
engineering and model shops, al-
though it was primarily designed to re-
lieve large production models of short-
run operations.

The company says the brake will
form 16-gage mild sheet steel across
the full 24-in, forming width, 10-gage
mild sheet steel across a 12-in. form-
img width, as well as Inconel, brass,
aluminum, stainless steel, clirome
molybdenum and all other ductile ma-
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The fastest,
easiest, simplest

way to make
RADOMES...

Pour-them -1 -place with
NOPCO

Rﬂdﬂr transmission of Nopco® Lockfoam is near-
perfect. You won’t find a better material anywhere.

That being so, let’s look at its other advantages to

you—in some ways even more outstanding. Nopco
Lockfoam offers vou great uniformity of cellular struc-
ture. It is the easiest of all possible materials to shape.
Simply mix two components, and pour the resultant
foam right into the shell where you're going to use it.
It fills exactly every configuration, then hardens. This
means almost no rejects, less labor in fabricating, and

lower costs all around.

And best of all, Nopco Lockfoam is highly reproduci-
ble. You can count on consistently uniform results time
after time.

Plastics Division

- NOPCO
CHEMICAL COMPANY

Harrison, New Jersey

Cedartown, Ga.- Los Angeles and Richmond, Calif.

MNEW LOS ANGELES BRANCH. To aid West Coast
manufacturers with complete field service on Nopeo
Lockfoam, our new office at 4858 Valley Blvd., Los
Angeles 32, is now ready to serve you. Drop in and
get acquainted, or write.

VERSATILE, TOO

You may choose from a wide range of densities—from
3 to 35 L per cu. ft. All have excellent strength /weight
ratios.

So give yourself all the benefits of the most modern
mate .'-I for radomes, Nopco Lockfoam. Write today for
the illugtrated, complete-with-charts booklet, “"Nopco
Lockfodin— New Foamed Plastic.”

“Foaming"
procedure for

a radome of

Pouring the
resin from
matrix into
cavity die.
Above, inner
shell of radome.

Nopco Lockfoam.
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= #28430 Motor Driven Hydraulic Pump
Patent Pending

€4/ \HIGH PRESSURE, MOTOR DRIVEN
HYDRAULIC PUMP...

A completely ADEL engineered unit now in production
for a current aircraft application.

. « « requires 25% less amperage and effects a
weight reduction of over 30%.

SPECIFICATIONS

1 RATED CAPACITY: 0.5 gpm.
2 RATED PRESSURE: 3000 psi.
3 PROOCF PRESSURE: 3750 psi.
4 DUTY CYCLE: Per requiremenis.
5 AMBIENT TEMP. RANGE: —=75°F to 4-1460"F.
& AMBIEMT ALTITUDE: Sea level to 60,000 ft.
7 FLUID: Aircroft hydraulic fluid, MIL-0-5606.

&8 ELECTRIC MOTOR
ELECTRICAL RATING: 200 VAC — 400 cycles—3 phase.
RADIO NOISE: Per reguirements.
CURRENT DRAIM : ? amperes max. at rated
pressure and voltage. 30 amperes max.
inrush with locked rotor.

9 WEIGHT: 9.50 Ibs.

ADEL DESIGHMS AND
MAMUFACTURES AIRCRAFT
EQUIPMENT IM THE
FOLLOWING MAJOR
CATEGORIES : Hydraulic

and Pneumatic Control
Equipment; Heater, Anti-lcing
and Fuel System Equipment;
Engine Accessories and

Line Supports.

For complete engineering
specifications and counsel address:

ADEL DIVISION, GENERAL METALS
CORPORATIOM, 10775 Van Owaen
Street, Burbank, California

¢ WORLD OVER

DIVISION OF GENERAL METALS CORPORATION* BURBAMEK, CALIF. * HUNTINGTOM, W, VA

CAMADIAM REPRESENTATIVE: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED.

82

terials. Other features listed are; 24-in.
stroke width, Z-in. ram stroke, 6-in.
throat depth, 14-in. width between
housings, Torrington roller bearings,
and hardened steel and precision
around ram guides.

Unit 15 available with complete line
of standard and special dies. All dies
are interchangeable with other standard
press brakes.

O'Neil-lrwin - Manufacturing  Co.,
516 Eighth Ave,, Lake City, Minn.

sSmall Electroniec Timer
Handles Cycling Jobs

Electronic timer, providing delaved
shut-off or start, is being offered for
wide varicty of mechanical and electri
cal eqmipment by Benchmaster Manu-
facturing Co.

Known as Tele-Trol, timer is claimed
to be continuously variable from 0 to
10 seconds, immediately re-cycling
when trngL[u.] It is of the accumula-
tive types and re-cycle time 15 added
to balance of previous cycle if triggering
occurs betore shut-off is reached.

Unit handles a 30-amp. non-in-
ductive load at 125 v.a.c. It operates
on l10-v. single-phase, but company
reports models are available for 220-
or 440-v. 3-phase operation.

‘Timer measures approximately 3x4x5
I11.

Benchmaster Manufacturing Co.,
1835 W. Rosecrans Ave., Gardena,
Calif.

Glass-Plastic Template
Easy to Work With

plastic template material, of con-
tmuﬂus lass fibers 11111:-11:511&&:1 with a
blend -DIE Paraplex polyester resins, 1s
said to have {hmﬂnﬁmll.ll stability equal
to or better than that of the metal it
replaces, but with transparency greater
than that of tracing paper.

Tracings can be made quickly for
subcontractors by non-technical-grade
personnel using the material in place
of working from metal sheet with
costly projection cameras. It also al-
lows easy storage—a 4x12-ft, reproduc-
tion on the plastic can be rolled no
bulkier than a window shade, says the
supplier.

Material is made in widths to 60 in.
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POSITION AND RATE GYRO

Summers new PAR Gyro ends guidance headaches. Complicated
automatic pilots are no longer necessary. Heretofore, position
and rate signals were obtammed by a position gyro and a separate
rate umit, respectively, then algebraically added by a third unit
summers integrating PAR Gyro provides position plus rate on a
single pickoff, Possessing but one degree of freedom it avoids
the complexity and I.m:f;ahl:-ri';. of multi-gimbal gyros. Unhmited
naneuvering may be called for by |:r-I-.-|r' an appropriate com-
nand voltage directly to the Summers single-gimbal PAR Gyro.

Uritt rates are in the order of 0.1 degree per minute

Both weight and cost of the PAR Gyro are about one-fourth
of the weight and cost of the apparatus it obsoletes.

Write for detaile on the PAR Gyro. or for imformation on Summers’
faoulitien for developimg and producimg componenls and systems.

SUMMERS

Y ROSCOFPE

c O M P A N Y

REPRESENTATIVES:

H. A. Webh, 34 Mann Street, Fairborn, Ohio
W. A. Laukaitis, Suite 724, Cafritz Building,
1625 Eve Street N.W., Washington, D

George E, Harris & Co,, Inc.,

2328 BROADWAY » SANTA MONICA, CALIFORNIA 1734 No. Hillside, Wichita, Kansas

SUMMERS DESIGNS AND PRODUCES ALL WIATHLR AUTOPILOTS » BATE GYROS « FREL GYROS » VERTICAL GYROS » TORQJUE-TYPE ACTUATORS » POSITIONING.TYPE ACTUATORS » GYRO SERVOD
ACTUATORS = INTEGRATING MOTORS = ALTITUDE CONTROLS = MAGHETIC AMPLIFIERS » FLIGHT TEST TABLES » INVERTERS = PENDULUM POTENTIOMETERS * HATE INTEGRATING DETCCTORS = FREQUENCY
DOUBLENS » MAGNITIC FRICTION CLUTCHES » CONTROL AMPLIFIERS » CONTROL SYSTEM TEST EQUIPMEINT = SPICIAL CONTROL SYSTEM COMPONENTS » COMPLETE COMTROL SYSTEMSG = RADIO RECEIVERS =
RADID TRANSMITTERS » FLIGHMT COMPUTERS = CONTROL SYSTEM ANALYSIS SERVICE + AMALOG SIMULATION AND SERVICE + SUMMERS DESIGHS, DEVELOPS AND PRODUCLS INSTRUMECNTS IN ANY QUANTITY



we can build
an oil tank
for anything!

STRANGE THINGS ARE
HAPPENING — airplanes

en their tail, oil tanks
with no normal ftlight
attitude. For innova-
tions in components
that will meet innova-
tions in aircraft design
look te United Aircraft
Products, Inc. 25 years of
'1?..1.'.1-9 in aircraft essentials.

cradit line
Lockhesd XFW-1 (WTO)

Lackheed Aircrafi

Carporation

1460 DEGREE PENDULUM
PICK-UP OIL TANK
SELF-VENTING-ALUMINUM,
13 GALLON CAPACITY,
17 FOUNDS

- F e 2 ”
i F. J i

UNITED AIRCRAFT PRODUCTS, INC.

in cut sheets or mm rolls 100 yd. or
longer. It can be furnished normally
54-mil thickness but is also available in
thicknesses down to 2 mils,

Tra-5cale Engmcering Supply Co,,
Wichita, Kan.

ALSO ON THE MARKET

Fire emergency control, designed and
manufactured tor the Piasecki YH-16A,
features handle which is also warning
light. Signal from aircraft fire detector
system causes knob to glow red. When
pilot pulls this knob aft he actuates
precision switches contained forward of
instruction plate which arm fire extin-
guisher system for trouble zone. Op-
erating force-5 1b.—Avionic Products
Engineering Corp., Route 46, Dover,
N.J.
Metal-ceramic seal, rated for brazing
and service temperatures up to 1,400F,
15 particularly suitable for jet engine
instruments such as thermocouples and
other equipments which encounter ex-
tremely high temperatures and severe
thermal shock, says maker—Advanced
Vacuum Products, Inc,, 22 Liberty St.,
Stamford, Conn.

Synthetic rubber compound for O-rings
seals in aviation-type fuels under pres-
sure conditions up to 1,500 psi. over
temperature  range of approximately
160F down to —65F. This rubber has
low-temperature flexibility and rapidly
recovers from shrunken condition to
one of positive compression in non-
aromatic fuel, 11mnuf§-::tur-:r reports.—
Goshen Rubber Co., Inc., Goshen, Ind.

Gas volume meter reportedly measures
volume of any gas ITISEﬂd through it,
imcorporating principle of positive dis-
placement. As gas is introduced into
mstrument, a set of rotors turn. This
movement is carried up through timing
gears, a gear train, to calibrated dial
which indicates cubic centimeters in
large circle and liters in small circle.
Accuracy is said to be within 5% be-
tween range of 5 to 65 liters flow rate
per minute.~]. J. Monaghan Co., Inc,,
500 Alcott St., Denver, Colo.

Mold release liquid for plastic products,
known as Vin-Rock type R-2, is used
for compression molding, laminating,
casting and lay-up molding. It re
portedly adheres to and “smoothcoats”
mold surfaces, preventing sticking of
materials to molds. Liquid is packaged
in 12-oz. aerosol-type can for spra
application. Manufacturer claims pmd}:
uct will not discolor any types or colors
of plastics—Vin-Rock, Inc, 8211
Almira Ave., Cleveland, Ohio.
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Preview of America’s

first jet transport

The maodel photographed above indicates
how America’s first jet transport will look
in flight. The lower picture reveals the
history-making airplane itself, now near-
ing completion in the Boeing Renton
plant near Seattle, Washington. It will
be ready for ground tests by midsummer,

and is scheduled to Hy this fall.

Boeing is building this prototype jet
transport to demonstrate the valuable mil-
itary and commercial service an airplane
of its size, range and speed can perform,

A military tankertransport, for in-

stance, would complement America's
swift jet bombers and hghters, accom-

panying them on long-range missions
and refueling them aloft at their own
choice of speed and altitude.

Asa luxurious skyliner, the new Boeing
will carry from 80 to 130 passengers, de-
pending upon the seating arrangements
chosen by the airlines. It is designed to
fly non-stop from coast to coast, or From
London to New York, vet serve efficiently
over shorter routes as well.

This great new craft will travel the
smooth upper air around 40.000 feet
while maintaining a cabin pressure equal
to 7,000 feet. It will be virtually free of
vibration, and will cruise in the 550

m.p.h. range. It will be able to operate
from existing airports.

Boeing 1s imfr:::tilig over 515,000,000
of its own funds in the project. This cost
is Boeing's contribution toward the crea-
tion of an airplane essential for the secu-
rity and the transportation progress of
the nation.

Although of entirely new design, this
pioneer jet has behind it the thousands of
hours ol research and flving that Boeing
has put into the six-jet B-47 and eight-jet
B-52 bombers. It is thus the product of
the world's most extensive background of
experience with large, multi-jet aireraft.

BOEfING
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REDUCE THIS

P

If you could take about 809 of the friction out of your moving device, you
could vastly reduce the size of motor needed.

Our ball-screw actuator is a combination of the screw (for power) and balls
(for friction-free movement).

Many U. S. airplanes have installations of our ball-screw actuators. They have
been used to help replace big motors with small ones; to improve control of
motion; to eliminate human work required to crank something,

Besides saving weight and reducing the cost of friction—besides providing
absolutely smooth motion—besides minimizing need for lubrication—the Ball-
Screw Actuator permits the precision control of metal to metal. You can stop
on a split micron!

We have expanded our capacity so that we can engineer industrial applications
now. Write for booklet describing actuators and their uses.

CLEVELAND
PNEUMATIC

TOOL COMPANY
DEPT. C-4 + CLEVELAND 5, OHIO

BALL-3CREW ACTUATORS AIR-OIL SHOCK ABSORBERS

AIR TRANSPORT

Airwork Gets U.S. Ocean Cargo Permit

® U.K. independent is expected to put 4-engine Hermes
in Atlantic freight service almost immediately.

® Meanwhile CAB studies examiner’s recommendation
that S&W be granted a similar certificate.

By Richard Balentine

Airwork, Ltd., a nonsubsidized, inde-
pendent British airline, last week be-
came the first foreign carrier to receive
a U. §. trans-Atlantic all-cargo permit to
operate between Britain and New York.

Civil Aeronautics Board and Presi-
dent Eisenhower approved Airwork’s
gﬁflimtinn as “in the public interest.”

e move was not unexpected (Avia-
110N WEEK June 29, 1953, p. 76; Mar.
22, p. 78) since it is in accord with the
194£ Bermuda bilateral agreement be-
tween the U. S. and Britain.

The airline is expected to begin trans-
Atlantic cargo service almost immedi-
ately.

P S&WA Bid—Meanwhile, CAB is con-
sidering Examiner Herbert Bryan’s rec-
ommendation for trans-Atlantic cargo
certification of Seaboard & Western Air-
lines (Aviation WEeex Mar. 1, p. 63).

Bryan said a U. S.-flag airfreight line
is needed. He added, however, that
more than one such competitor would
weaken chances of success for all
S&WA was his choice in the seven-year
fight for trans-Atlantic cargo rights be-
cause it “appears to be the most able
of all the applicants to develop the
trans-Atlantic cargo potential.”

Pan American World Airways and
Trans World Airlines vehemently op-
pose such a move along with nonsched-
uled European-American Airways, Over-
seas National Airlines and Transocean
Air Lines, also seeking certification for
the cargo route.
> As Ordered—Airwork is aunthor-
1ized to carry cargo between London-
Prestwick, Scotland, to New York via
[celand, The Azores and Gander, New-
foundland.  Initially, the company
plans to carry 12,000-1b. loads west-
bound and 13,000 1b. eastbound on two
roundtrips weekly.

Pending delivery of Douglas DC-6A
cargo transports promised in two vears,
the British airline will flv its Handlev
Page four-engine Hermes transports.
With the DC-6A, the airline believes
it can lift 25,000-1b. loads.

Airwork expects to lose money on
trans-Atlantic operation of the Hermes
but anticipates making up some of the
loss in future operation of DC-6iAs.

AVIATION WEEK, April 19, 1954

The company estimates that by 1955

it can build the volume of traffic be-
tween Britain and the U. S. through
London to approximately 55 million
ton-miles.
» Charter to Sked—It was incorporated
in the United Kingdom Oct. 11, 1928,
and since has engaged in all types of
civil aviation, including ownership and
operation of airports, contract and char-
ter flying, aircraft maintenance and
sales. Following World War II, Air-
work enlarged its Air Transport Divi-
sion, operating nonscheduled and con-
tract flight operations.

At that time, the company was not
permitted to operate scheduled airline
service under the British Civil Aero-
nautics Act of 1946. It did develop
regular services for single customers,
some of which extended as far east as
Karachi, Pakistan, and as far south as
[ast Africa and South Africa.

In 1952, the British government an-

nounced a new policy for civil aviation
in which independent operators were
permitted to render scheduled services
subject to recommendations of the Air
Transport Advisory Council and ap-
proval by the Minister of Civil Aviation.
. Airwork received British certification
for scheduled trans-Atlantic service in
that vear.
» Overseas Services—Airwork's Overseas
Operations Division presently flies in
Fast Africa on behalf of Colonial In-
secticide Research Unit, manages Sudan
Airways, and operates a fleet of aircraft
for the Iraq Petroleum Co. at Tripoli
and Bahrein, providing local service in
the Middle East.

Under a freight contract with the
New Zealand National Railways, it op-
erates Bristol freighters between the
north and south islands of New Zealand.
» Unanimous Decision—In its applica-
tion to CAB for a foreign air carrier
Ft:rmit June 19, 1953, the Bntish air-
me asked for inclusion of Montreal as
an mtermediate point but said it does
not intend to carrv local traffic between
Montreal and New York. The Board
therefore decided not to name Montreal
in the permit that precludes the carrier
from providing service between Mont-
real and other foreign points.

CAB found Airwork is “fAt, willing

and able properly to perform such trans-
portation and to conform to the provi-
sions of the Civil Aeronautics Act, rules,
regulations and requirements of the
Board thercunder.” All Board members
concurred in the decision.

The Board also authornized the airline
to pick up and deliver cargo in The
Azores in emergency situations when
adverse weather requires landing there.
» Advantages Cited—In its application
to CAB last June, Airwork conceded
that its entrv into the trans-Atlantic
air cargo market very likely would cause
some diversion from existing carriers.

It believes, however, that the most of
such diversion, if any, would be from
the eight existing foreign-flag lines,
rather than TWA and Pan American,
the scheduled U. §. carriers lifting cargo
across the Atlantic.

Airwork claims it enjovs certain stra-
tegic advantages in that it is in position
to generate substantial volumes of trafhe
in the United Kingdom, Furope and the
Middle East that will be funneled
through the London gatewav.

In addition to its three trans-Atlantic
Hermes, Airwork operates 11 Vickers
Vikings. two Douglas Dakotas and an
Airspeed Consnl on its other routes.

USAF Sets Up New
Domestic Cargo Lift

A nationwide cargo airlift svstem, the
Mercury Service, has been established
by the Air Force to speed delivery
of critically needed supplics between
depots, industrial centers and aeral
ports of embarkation.

Contracts have been awarded to Cap-

itol  Airways, Nashville, Tenn., and
American Air Export and Import Co.,
Miami, Fla., after competitive bids.
Capitol’s contract is for three months,
and American Air has been flving USAF
cargo for the past 11 months. Both
carriers are using C-46s.
» Reorganization—The airlift will op-
erate on a daily schedule under the con-
trol of the Air Materiel Command,
Wright-Patterson AFB, Ohio. Ground
handling of supplies will be provided
by USAF personnel. Passengers will
not be carried.

AMC savs the service is the result
of a reorganization of its present trans-
portation methods to provide USAF
with more efhcient and economic move-
ment of supplies. Supplies and equip-
ment transported on the Mercurv Sery-
ice will be confined mostly to high-value,
high freight-tariff items.
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COMPLICATED ROUTE NETWORK shows intensity of airline competition in the Caribbean area, most of it developed since 1946.

Merger Proposal Stalemates Balboa Case

General feeling among airlines in-
volved in the three-vear-old Balboa
through service case is that Civil Aero-
nautics Board's proposed merger of
Braniff Airways and Panagra routes
South America has made final scttle-
ment impossible (AviaTion WEEK Apr.
3, p. 48).

The Board’s action has left the car-
riers in a state of complete confusion.

Here are latest developments:
® Braniff, standing to beneht, is push-
ing hard for such a merger, seeing an
opportunity to bring its losing inter-
national operations out of the “red.”

Rex Brock, vice president for trafhe

and sales, says a merger with Panagra
may be effected in the near future, hold-
ing that it would be in accordance with
CAB’s “recommendation.” The airline
is preparing concrete proposals for the
Board.
e Panagra, on the other hand, issued
this statement: “It is clear that the
CAB opinion does not specifically en-
visage a merger of the two companies.”
Panagra officials are careful to substi-
tute the word “suggestion” against
Branift's use of “recommendation”
when referring to the Board's action.

The Board says it proposes the merger

with a view to eliminating the waste-
fulness of existing duplication of routes.
But Panagra offers for analysis CAB's
own statement in support of such a
merger: . . . . Braniff shareholders may
obtam the opportunity of disengage-
ment from what has not been a particu-
larly successful undertaking from their
standpoint, as well as to remove the
present doubt as to their ability to re-
tain the full measure of future proht
earned on their domestic system . . .7
e Other proposals in the case, involving
provision of one-plane service between
New York and Balboa, C. 7., seem
doomed unless the President intervenes.
These proposals include equipment in-
terchange agreements between Pan
American World Airways, Panagra and
Eastern Air Lines as well as between
National Airlines and Braniff.
P Strong Resistance—From all indica-
tions there is strong resistance to the
establishment of an independent air-
line such as the Board envisions. CAB,
on the other hand, in coming up with
the proposal and deferring decision for
60 days, has shown that it will not con-
sider mow any of the previous inter-
change requests. The result is a stale-
mate.

» Losing Operation—Some airline ofh-
cials term the latest action as “the most
ridiculous move made by the Board in
recent years,” holding that CAB is try-
ing to make up for having introduced
Braniff's losing international operation
in the first place.

Originally, Braniff’s sole operation
was domestic, m 1946, however, CAB
extended the carrier’s routes via Havana
to the Panama Canal, down the west
coast of South America as far as Peru
and across the Andes to Brazil and
Argentina. At the time, Braniff had
testiied it would require government
assistance of only $124,000 to break
CVET].

For the next five years the airline
steadily lost monev on the operation.
In 1951, in an effort to strengthen
Braniff, the Board allowed extension of
operations into Miami on a temporary
basis. The effect of this was an increase
in Braniff's subsidy requirements from
about $2 million to an estimated $3%
million a vear.
> PAA Proposal-The Balboa case also
was instituted in 1951, when Pan
American proposed that PAA planes
(including those of Panagra) operating
out of Miami should fly to New York

AVIATION WEEK, April 19, 1954
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PREWAR CARIBBEAN network shows striking contrast to today's overlapping routes.

by the charter of Pan American aircraft
over Eastern’s route between Miami and
New York. This would be at no cost
to the government, passengers would
not change planes and EAL would be
credited for the Miami-New York seg-
ment of the flight.

This proposal was opposed by both
Braniff and National. An adverse CAB
decision was held up for eight months
by President Truman until a few davs
before leaving office, when he returned
il to the Board with instructions to re-
submit it to President Eisenhower.

Eisenhower returned it to CAB for
further hearings and a new recommen-
dation. Following hearings, an examiner
urged the Board to recommend full ap-
proval of the interchange arrangement
(including through service to West
Coast points). But CAB came up with
the independent airline proposal in-
stead.

Pan American holds that approval of

the original interchange agreement
would result in a saving of more than
S1.5 million a vear, even if Braniff's
status was left unchanged.
» Present Predicament—The feeling 15
widespread among industry observers
that the Board got the airlines and itself
in this present predicament by certih-
cating Braniff for South American serv-
ice eight vears ago. In the recent opin-
ion, member Oswald Rvan, although
concurring, seemed to share this feel-
ing.

In a separate opmion, Rvan points
out the following:

e The trouble really started in 1946
when the Board certificated Braniff to
compete with PAA and Panagra to
break their “monopoly” in the Carib-
bean and South America.

e The vast trafhic potential upon which
the 1946 decision was based has failed
to materialize due to unexpected heavy
foreign competition.
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e As a result, Pan American—which
was making a $2-million profit then—
had to have an 51 1-million subsidy from
the taxpayers last vear for its Latin
American operations.

® Panagra, which had a $963,000 sub-
sidy in 1946, had to be given a $2-mil-
lion-plus subsidy in 1953.

e Braniff, which was to come in and
stimulate competition and generate new
trafhe, needed 53 million last year. Be-
fore inauguration of Latin American
operations, it had needed only 5563,
000.

e Taking the combined subsidies of the
three airlines, the total 1s $15 million
higher than in 1946.

e Ryan had opposed the 1946 decision
to certificate Braniff for Latin America.

Observers feel Ryvan's statement with

regard to unexpected foreign competi-
tion is well founded. As late as 1940,
there were only 10 international airlines
serving the Caribbean and Latin Amer-
ica (see map), but today there are over
50 international carriers serving  the
same area (sece map).
» Antitrust Ellit—ﬁlﬂrﬂ has been much
criticism of the fact that CAB, in ren-
dering its most recent opinion in the
case, based a large part of its conclu-
sion on the antitrust suit currently
pending against PAA and W. R. Grace
& Co. to divest them of control of
Panagra (Aviation WEeek Apr. 5,
p. 58). Indications are that the Board
15 assuming the guilt of PAA and Grace
before the case is decided.

Ryan takes strong exception to this
policy, too, stating: “I cannot agree
with the propriety of relving upon the
pending antitrust suit as a basis for the
Board's thinking in the present case.
It is one of the most cherished tradi-
tions of our American jurisprudence
that an accusation does not establish the
fact.

“Furthermore, the Board's suggestion

that Pan American and Grace might
‘save the expense and hazards of the
Attorney General's suit by disposition
of control of Panagra’ is likely to be
misunderstood as an mdirect pressure
to force changes in the route pattem
which the Board deems desirable, and
which has nothing to do with the
merits of the question invelved in the
Attorney General's suit.”

Rvan points out that reliance on the

antitrust suit is particularly nappro-
priate in the case of the through flight
agreement, since CAB approved this
agreement “as not being adverse to or
inconsistent to the public interest.”
Rvan notes that at this time the Board
was fully aware of the difficulties aris-
ing from the joint ownership of Panagra
and had been conferring with the De-
partment of Justice on the matter.
» ‘Tmprovement’—In  approving  the
through flight agrecment, CAB had
stated that it considered the arrange-
ment to be “an improvement over the
past situation . . . and that such trans-
action does not result in creating a
monopoly.”

To consider that the filing of the
pending suit now has a prejudicial sig-
nificance for the through flight arrange-
ment seems inconsistent with CAB's
previous statements, savs Ryan. —FS

House to Probe PAL
Route Shutdowns

(McGraw-Hill World News)

Manila, P. I.—The Philippine House
of Representatives has ordered a full-
dress investigation into charges that
Philippine Air Lines forced the shut-
down of its long-range international
services (Aviation WEeEk Apr. 5, p. 11)
through extravagance plus demands for
more funds.

Rep. Cabangbang, former USAF and
Philippine air force officer and onetime
Assistant Civil Aeronautics Adminis-
trator here, touched off the probe bv
charging PAL management “cornered”
President Ramon Magsaysay into order-
ing the suspension by failure to submit
an acceptable alternative.

» PALL Conditions—The government-
airline’s conditions for continuing its
international operations, the legislator
said, mncluded:

e Annual subsidy of 5750,000.

e Government-guaranteed loan of $1.5
million from the Philippine Reconstruc-
tion Finance Corp.

e A $5-million World Bank loan for
purchase of jet-powered air transports.
e Authority to sct up a separate corpora-
tion, PAL International, with 31%
U.S. capital participation.

Cabangbang claimed there was no
need for PAL to lose money last vear
on its overseas operations or to shut



down the international services, therebv
sacrificing the nation's most effective
medium of advertising throughout the
world.

» High-Paid U.S. Executives—The air-
line’s management was extravagant, he
said, kept a worldwide network of ex-
pensive offices and employed U. S. pilots
and high-paid American executives in
positions that could have been filled by
Filipinos at much lower salaries than
those paid the Americans.

The representative also revealed a
hitherto-undisclosed offer by Transocean
Air Lines to manage the Philippine in-
ternational services for two vears at a
much lower subsidy than the one asked
by PAL. This offer was not considered,
he said.
> New Impetus—Meanwhile, suspen-
sion of all overseas routes but those to
Hong Kong, Bangkok and Taipei has
given new impetus to the projected
negohation of a new air agreement be-
tween the governments of Britain and
the Philippines,

Disagreements that last vear led to

abrogation of the pact by Britain now
can be expected to smooth out amica-
bly, because the Philippines no longer
need protect PAL from international
competition with British Overseas Air-
wavs Corp.
» PAL'’s Spoils—Also interested in the
spoils of PAL’s international shutdown
are Qantas Empire Airways and KLM
Royal Dutch Airlines.

But the Philippine Foreign Office is
not committing itself hastilv. It is try-
ing to find a formula that will do justice
to the various foreign airlines while, at
the same time, securing the greatest
benefit to PAL's limited regional serv-
ICES,
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TWA, EAL Forecast Coach Gains

Fastern and Trans World Airlines’
officials see increased profits in 1954
because of anticipated gains in aircoach

travel after the past year of declining

INCOMES.

TWA’s president Ralph S. Damon
says: ""T'he increasing tendency toward
longer paid vacations and the desire of
Americans to travel at home and abroad
leads us to believe that 1954 will show
an increase in airline revenues, TWA
as a leader in the air tourist market
should be able to capitalize on this
opportunity.”

Eastern’s  board chairman, Eddie
Rickenbacker, reports: “Although rev-
enue from aircoach operations is sub-
stantially less per passenger-mile than
that produced by regular fare tariffs,
it 15 conhdently expected that . . . be-
fore long, new trafhc volume developed
through aircoach service will account
for 65% of our total passenger-miles.

“All four-engine equipment in our

fleet replacement program was designed
for ready conversion to this type of
service when needed.”
» Specialized Operation—Rickenbacker
adds i his company’s annual report,
that the first-class market has been the
principal source of EAL’s revenue.

However, he says, with the greatly
increased seating capacity that many of
Eastern’s present and most of its fu-
ture transport amrcraft will provide, “it
is doubtful that this first-class market
can expand proportionately.”

First-class  operation will become
“more and more specialized for high-
priority business and personal travel,”
he predicts.

> Income Drops—TWA's net income
for 1953 was $5,064,392, or $1.52 per
share of outstanding stock, compared
with $7,660,588, or %2.30 per share
in 1952 (AviaTion WEEK Apr. 5, p. 7).
EAL had net profit of ST,QEEEET
or $3.20 per share, compared with
$8,513,681, or $3.43 per share in 1952
(Aviation \WEEk Apr. 12, p. 7).
Failure of net income to keep pace
with the growth of TWA's business,
says Damon, resulted primarily from
two factors:
® Increase of 6,454,781 in depreciation
charges resulting from additions to the
airline’s fleet.
¢ Continuation of temporary mail rates
applving to the International Division.
Rickenbacker blames his loss in
profits from broad cconomic readjust-
ment in general business that began
the latter part of August. The last
quarter of 1953 reflected a steadily nar-
rowing margin between expenses and
revenues.
» Rate Policy Criticized—Damon re-
iterates his claim of last vear that the
temporary mail rate in the International
Division “was designed by the Civil
Aeronautics Board to vield no return
on TWA’s investment in that division.”
The International Division in 1953 in-
curred a net loss of $155.390 before
provision for income tax, he points out,
whereas the Domestic Division, on a
nonsubsidy mail pay basis, earned a
proft before income tax of $10,051,876.
The TWA chief executive calls the
temporary rate policy “unfair, especially
in view of the fact that no permanent
rate has been established during the

- -

Vickers Develops Jet Trunspuft- From Valiant Bomber

IN PRODUCTION

The acceptance by the U. S. Air Force of the
Beechcraft T-34A as its standard primary basic
trainer is a renewed expression of confidence in
the ability of Beech Aircraft to build airplanes to
exacting military requirements and in the integrity
of Beechceraft to support its airplanes with
continued engineering, service, and spare parts.

Beech Aircraft is proud of its long tradition of
building military trainers. In World War 1I
ninety per cent of all U. 5. bombardiers were
trained on Beecherafts. Thousands of Allied and

The Beecheraft T-34A trainer
is new in production far the
U. 5. A. F. and the military
sarvices of friendly foreign
governments.

eechcraft

U. S. pilots and navigators have received and
are still receiving their wings after instruction
on Beech-built airplanes.

The Beechcraft T-34A (Mentor) trainer is the
product of twenty-one vyears of accumulated
knowledge and experience of Beech engineering,
augmented by the latest production techniques
and factory equipment. Developed by Beech
Aircraft as a private venture, the airplane has
been ordered into quantity production as the
USAF T-34A trainer.

Scale models of the new Vickers 1000 jet show certain similaritics—particularly in wing Royce Conway bypass jets and will have
transport (right), now under construction planform and engine monnting. Compara- seats for 150 troops. The mannfacturer says
for RAF, and the Vickers Valiant jet tive sizes also are shown by the models. The » commercial version of the 1000 could cross
bomber, from which the 1000 is derived. Vickers 1000 is to be powered by four Rolls-  the Atlantic nonstop. 91

Beech Aircraft Corporation, Wichita, Kansas, U. 5. A.

Beech Builds: USAF T-34A » USAF L-238 « USAF C-45H « USMN SNB-5 « Model 35 Bonanza = Model 50 Twin-Bonanza » Model 18 Executive Transpor!
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entire eight years of TWA’s interna-
tional operation.”

> Revenues Increase—Eastern's passen-
ger revenue reached a new high of
5136,462.724 in 1953, 21% above
1952, Aircoach service accounted for
$31,488,032 or 23% of the total pas-
senger revenue, 50% higher than 1952,
Airtreight  increased to 51,726,601,
18% higher than 1952. Air express
totaled $1,700,380, increasing 3% . Air-
mail revenue increased from $2,629,872
in 1952 to %3,068,285 during 1953, a
gain of 16%.

TWA’s passenger rcvenue was up
from %135.291.696 in 1952 to $159.
878,043 last vear. Freight and express
increased from $9,504.064 to $10,635.-
236. Transcontinental mail revenue was
$3.741,654, compared with $4,969,538
in 1952, International mail was $3,8253.-
239, compared with $3,568,170. Mail
lf:my from foreign governments decreased
rom $3,199.765 in 1952 to $2.7584.374
in 1953,

ATA Claims Mail Test
Saves 3.5 Billion Hr.
Post Ofhce

Department’s experi-

ment in flying a portion of first-class
surface mail between major cities has
saved 3.5 billion hours of delivery time,
Air Transport Assn. claims.

Earl D. Johnson, ATA president, savs
“this test mail has not only been carried

——

International Air Transport Assn.’s tech-
nical committee has set np a special work-
ing group to determine uniform specifica-
tions for jet and turboprop fuels to be used
by the world’s scheduled airlines. The
group is headed by J. T. Dyment, Trans-
Canada Air Lines' engineering director.
Left to right: J. T. Hendren, Pan American
World  Airways’ chief chemist; R. C.
Morgan, Brtish European Airlines’ chief
project and development engineer; J. N.

92

IATA Studies Jet Fuel Specs

more than fve times as fast as when
cround transportation was used, but on
every ton of mail flown on these tests
. . . the Post Office has received from
the public 52,510 a ton for transporting
and handling this mail.”

After paving the airlines for flying
this mail, Post Ofhice has been able to
retain more than 52,000 of that sum,
ATA says.

The association has developed the
following statistics on the New York-
Chicago and New York-Miami, Jack-
sonville-and-Tampa-Chicago experiment:

“Between New York and Chicago, an
air distance of 724 miles, at 15.6 cents
2 ton-mile, scheduled airlines received
5134.66 per ton for handling the fArst-
class surface mail. Thus, the airlines
received onlvy 5.8% of postal revenues
tor Hving the New York-Chicago mail,
while the remaining 94.29%, or $%2-
175.34 15 available to the Post Office.

“Of the total sum of $10,325.700 the
Post Ofhce has received on all routes, it

has an excess of $9,554.666 or 92.5%
overpayment to the carriers.”

CAB ORDERS

(Mar. 31-Apr. 8)
ORDERED:
Pioneer Air Lines to show cause why CAB
should not set mail rates for the cammer.
Northwest Airlines to show cause why the

F 1

Robinson of IATA; Dyment; PAA vice pres-
ident-chief engineer A, A. Priester; P. La-
moureux, TCA materials and process engi-
neer, and IATA technical committee secre-
tary Stanislaw Krzyczkowski. Other members
of the jet fuel committee not present include:
A. €. Campbell Orde, British Overseas Air-
wiays Corp.’s operations and development
director, and Air France technical director
Raymond Dupre. Group is pictured at
IATA’s Montreal headquarters.

Board should not set temporary mail rate
over trans-Pacihc routes,

Pan American World Airways to show
cause why CAB should not fix temporary
mail rate m trans-Pacihe trafhe,

Investigation into reduced farcs asked by
Pacihic Northern Airlines, Alaska Airlines,
Cordova Airlines, Northern Consolidated
Airlines, United Air Lines, West Coast Air-
lines and Western Air Lines,

Severance of Turkish portions of PAA’s
apphecation for a change in its European
route system and consolidation of its appli-
cation with that of Trans World Airlines for
a change m its European route system,

Southwest Airways Co. to show cause why
CAB should not fix its mail rates.

Investigation into Pan American’s pro-
posed rate of 10 cents per pound of food-
stuffs, spices and beverages flown between
San Juan, P. R., and New York.

ISSUED:

Foreign air carrier permit to Aerovias In.
tcramericanas de Panama, 5. A,

GRANTED:

Minneapolis-St. Panl Metropolitan  Air-
ports Commission leave to intervene in the
application of North Central Airlines to
serve International Falls, Minn., on a vear-
round hasis.

Colonial Airlines’ temporary exemption in
order to serve Philadelphia-Camden, N. .,
on its Syracuse, N. Y.-Washington, D, C,
route, ;f:rm*:'d:::l it does not transport local

trathc from Philadelphia to Camden and
Washington,

AFPROVED:

Intercompany agreements between Capi-
tal Airlines and Delta-C&S Air Lines and
various other carriers,

South Atlantic passenger fares and cargo
rates agreed to between Pan American and
various other air carriers.

Interlocking relationships of Fred R.
Atkins, A. J. Baughman, Central Air Trans-
port and Viking Air Transport Co.

DENIED:
Hawaiian Airlines” request that a report
filed Dec. 15, 1953, with the Board be re-

turned Qr E:IIEI'I:'H:]HEIIH:I.' \l'itll}:lt:'d fromm puhiic‘*
disclosure,

Delta-C&S Air Lines’ petition for re-
consideration of CAB's former order deny-
ing the carrier’s application for temporary
exemption to serve Ft. Wayne, Ind. ‘

Alaska Airlines” petition to reconsider sus-
pension of its proposed reduced States-
Alaska fares.

Bonanza Air Lines’ motion to defer de-
cision in its certificate renewal case.

IJ'I.UTHURIEEH;
Frontier Airlines’ change in service pat-
tern to omit service at Greyhull, Wyo,

STAYED:

Eftectiveness of its order disapproving in-
terlocking  relationship  involving  Robert
Lehman, Joseph A. Thomas, Frederick L.
Ehrman, Pan American, Nationsl Airlines,
and Continental Air Lines for 30 days.

EXEMPTED:
Flying Tiger Line temporarily to enable

the airline to carry farm laborers between
British West Indies and the U. S,

CONSOLIDATED:
Application of Hawaiian Airlines into the
trans-Pacihc renewal case.
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SHORTLINES

> Alaska Airlines showed a 229 increase
in ton-miles carried during 1953, with
a general gain in revenues of 23%. Over-
all Perfnrmﬂnce factor climbed nearly

1055,

> New York Airways carried 354 pas-
sengers in its helicopters during March,
compared with 219 for February; 257,-
800 1b. of mail were flown, against 214,-
800 1bs.; airfreight totaled 27,000 b,
compared with 22,000 1b.

> Northwest Orient Airlines, after a
lapse of almost four vears, is resuming
service to Seoul, Korea. Two of the four

weekly flights to Pusan will be diverted |

to Seoul, providing each city with two
weekly flights.

» Pacific Northern Airlines added five
additional nonstop flights between
Seattle and Anchorage Apr. 15, running
the total to 19 per week.

» Pan American World Airways will fly
tounsts from the U.S. to Europe next
May 30 on a special 4l-day tour of
World War II invasion beachheads in
France and Italy. The trip is arranged
by Transmarine Tours, New York.

» Pioncer Air Lines has started its fifth
consecutive sales program, aiming for
a 50% load factor on all flights in 1954,
an average of 10.5 passengers per plane-
mile and a total of EB,ESE.GHE revenue
passenger-miles.

» Queen Charlotte Airlines has averted
bankruptey through an $80,000 Cana-
dian government subsidy, and resumed
service to Kitimat, site of the Alcan de-
velopment, about 350 mi. north of Van-
couver,

» Sabena Belgian Airlines has stepped
up daily helicopter passenger flight fre-

quencies in Furope, increasing S-55 |

trips to two between Brussels and Lille,
France, and to three on its Brussels-
AnhuErp-Rﬂttcrd;lm SCTVICE.

B Trans-Texas Airways carried a total of
10,450 passengers in March, a 65% in-
crease over the same month last vear
and an 8% increase over February 1954,

» Wisconsin airports have asked Civil
Aeronautics Board to authorize airlines
to enter into contracts with feld op-
erators for ticket sales, weather observa-
tions and other services now handled
by airline personnel. The operators,
represented by  Wisconsin - Aviation
Trades Assn., say the agreements may
remove the threat of loss of local service
because of high cost to the airlines.
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KEEP THOSE WORKHORSES
EARNING

How much did your last schedule delay cost? How much in time,
with idle men and equipment? How much shop overtime . . .
lost revenue?

The Land-Air Engine Analyzer can reduce delays—and
losses—to a minimum, by analyzing vibration or ignition difficulties
before they turn into schedule delays.

And ... you'll find the Land-Air Engine Analyzer has the lowest
price tag of any similar equipment on the market. It is an instrument
that will give you complete, dependable engine analysis—

vibration or ignition—whether used as a portable unit, or airborne.

It will pay for itself in materials, time and labor saved.

We'd like you to have complete information on

the Land-Air Engine Analyzer . . . schedule a
demonstration for you. Write for information now.

Send for this booklet
Subsidiary of California-Eastern Airways, Inc,

LAND-AIR, /nc.
TN T E—

General Offices: -
201 NORTH WELLS 5T., CHICAGO 6, ILL.
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| SPECIAL
SERVICES

TO THE

AVIATION
|| INDUSTRY

Remmert-Werner, Inc.
Lambert Field, 5¢. Louis, Mo.
Executive Aircraft

DC-3 Lodestar D1BS
Conversion-Maintenance-Paorts
Complete Services ond Sales

Lambert Fisld
5t. Louis, Mo.
IMC, TErryhill 5-1511

Has all Parts and Supplies for Executive
DC-3 LODESTAR BREECH
I Alrframe Enginea Radios

A_R.C, Bendix Collins Lear Sparry Wileox

P&EW Continental Wright Goodrich Goodysar

C.A.B. L1
42 OLD BOND ST., LONDON Wi, ENGLAND

F- AND W, 1800/92 spares from stock: eylindors,

8 NELONS, 1|.'I|I||‘I'I'l g r[li:llu vilvies, r||-|£3 crank-
shalts, gears, housings, front nl:rt FeAr COvera, Pear-
ings, Standard and ove rsize. O A B, Lad., 40 Old
Bond =t London, W.1, Ihqmr- Mavfale 0035,
' Cabiles, "‘Centaer 6, London,™ 217-20

FOR DC-3 LEASE

DC-3 avaoilable, with crew, for long term
lease to Corporation. Very reasaonable.
Airstair Door. Full equipment.

FL-1344, Aviation Week
a0 W. 42 S5t., New York 34, N. Y.
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Your Inquiries to
Advertisers Will
Have Special Value . .

—for you—the advertiser—and the
publisher, if you mention this pub-
lication. Advertisers value highly
this evidence of the publmlunn
you read, Satisfied advertisers en-
able the publishers to secure more
advertisers and—more advertisers
mean more information on more
products or better service—more
value—to YOU.

"SEARCHLIGHT SECTION

Ciassrfied Adgvertisrng)

 MPLOYMENT:
BUSINESS:

UNDISPLAYED

$1.80 a lipe, minlmum 3 lines ‘To fAgure sdvance
payment count § average words as & llne

Porliton Wanied ondisplayed adverilsing rate 1 3%
the above rates payable In advance.

Bog Numberr count 25 one line,

Oiscount of 109 if full payment 1s made o sdvance
for 4 consecutive lnsartiond.

"OPPORTUNITIES"

—RATES——

*EQUIPMENT
:USED OR RESALE

DISFLAYED

Indicidual Sposes with bornder rules for prominest
display of advertisemeanta,

The advertising rate Is §18.00 por inch for all wd-
vartising appearing on other than s contract basls,
Contract rates quoted on reguest

dn odoerlising inch {f médrured %" verilcally on
gfe columnp, 3 eolumns 30 inches to & pags.

Oloring Date: 11 days before desus dgde,

ssna
ENGINEERING

OPPORTUNITIES

with world’s leading producer of
light commercial airplanes

for

* Design Engineers
® Design Draftsmen
® Research Engineers

S5end Resume to
Employment Manager

CESSNA AIRCRAFT CO.
WICHITA, KANSAS

Material and

Process Engineer
PLASTICS

Must hove M.E. or Chemicol Engineering
degree with o minimum of fwo years ex-
perience in one or more of the following:

© Metallic Sondwich (Stress Background)

® Gloss and Optics (Design & Optical
Test)

® Thermoplastics (Transparent Mate-
rials-Processing)

® Scalants (Fuel and Pressure Applica-
tions—Test and Development)

Applicants should apply to
Engineering Personnel Office,
NORTH AMERICAN AVIATION, INC.

Coalumbios Divislon,

4300 E. Fifth Avenue, Columbus 16, Ohle

ENGINEERS

new awrcraft projects

IMMEDIATE OPENINGS FOR

Aerodynamicists
Research Enginears
Engineering Designers
Systems Analysts
Electronic Engineers
Dynamics Engineers

Replies to Administrative
Engineer will be held
in strict confidence

AERONAUTICAL COMPANY
"SAMN DIEGO-12, CALIF.

ADMINISTRATIVE
MANAGER

to participate in the formation of policies,
te establish procedures, and to develop
the organizational structure of an aggres-
sive, rapidly growing company., Only
candidates with science or engineering
degrees followed by groduote work in
Business Administration will be consid-
ered. 3 to 8 years' experience is re-
quired. An excellent career opportunity
with o company working in advanced
technical fields. Attractive working con-
ditions and liberal employee benefits are
provided.

EXPERIMENT INCORPORATED

Richmond 2, Virginia

When You Need Quick Action . . .

on Opportunities available or wanted

in Aviation Week

THE SEARCHLIGHT SECTION
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" AKRON, HOME OF GOODYEAR AIECRAFT. is In:aled in :he luke

region of northeastern Ohio. Cosmopolitan living, year-round
sports and recreation, cultural and educational advantages

5 make this thriving city an ideal spot for a pleasant home.

" THE TIME TO PLAN A CAREER IS - NOW! Write, giving your
~qualifications, or requesting an application form.

e S
—__C. G. Jones, Salary Personnel Department

______ ' =

l'ff';'-' I WMt et NN GOODYEAR AIRCRAFT CORPORATION
i ‘ AKRON 15, OHIO
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FOR:

* Magnetic Amplifiers

engineering.

® Mot too large, not teo small

® Stable but progressive company

* N.Y.C. location with all its additienal
varied opportunities

* Above-average fringe benefits

* Automatic Control Instruments
®* Elecironic Navigational Aids

DEVELOPMENT
ENGINEERS

Design Engineering, Practical Research,
Investigations of Theories, Functional Analysis

An interesting challenge for senior design engineers to work
directly with top project supervisors helping through the
prototype stage new developments in:

f‘ur these jobs we are interested in men with two or more years experience
in t:r]q:.'tru-mEthu_mcal work related to the above fields or in men with
superior scholastic records in physics, electrical, electronic or mechanical

YOU'LL LIKE WORKING AT FORD INSTRUMENT

Our policy of permanency of positions and continuity of service does not
allow us o employ engineers unless there is a clear and definite need for
them projected years into the future. And we promote from within.

If you can gqualily, we urge you to contact by mail, or if in N, Y. C. phone:

Mr. P, F. McCaffrey, Stillwell 4-9000, Extension 416

FORD INSTRUMENT COMPANY

Division of the Sperry Corporation
31-10 Thomson Ave., Long Island City, N. Y. (20 minutes from the heart of New York City)

GONVAIR

IN FRIENDLY FORT WORTH, TEXAS

W
HAS ATTRACTIVE OFFERS %% 257 |
-FOR CAPABLE, AMBITIOUS

PRELIMINARY DESIGN ENGINEERS

| EXECUTIVE AIRCRAFT SALESMAN
WANTED

Porson with successful sales background,
Heal opportunity for man who can sell
twin-engine executive aireraft in the 550,.-
000 to S5100,000 price field, Salary and
bonus arrangement.

Only those with successful selling experi-
ence need apply.

Wrile giving experience, educatlional back-
ground and references.

RW-2402, Aviation Weak
520 N. Michigan Ave., Chieago 11, TIL

Send resumé of training and experience to M. L. TAYLOR,
ENGINEERING PERSONMNEL DEPT. 6-AA

CONSOLIDATED VULTEE AIRCRAFT CORP.
FORT WORTH, TEXAS

FPension Plan

MNine Paid Holidays

Two Weeks vacation with pay
Tuition assistance for further related
studies

. A_irhnrnl!- Armoment Systems
®* Guided Missile Controls

®* Computing Equipment

| ENGINEERS |

Attractive Positions
with

TEMCO

IN DALLAS, TEXAS

For Details See
APRIL 26 AVIATION WEEK

or Write

E. J. HORTON

Engineering Personnel
BOX 6191
DALLAS, TEXAS

REPLIES (Bor No,): Address to oflce nearest you
NEW FYORK: 330 W, $8nd Bi. 786)
CHICAGO: 520 N, MichMpan Ave. 711)
HAN FRANCIBCO: 68 Post 81, (L)

POSITION VACANT

ABSISTANT TO Manager — The Trane Com-

pany, 4 leading manufacturér of alr condi-
tioning, heating, ventilating and heat tranafer
equipment, has unusual opening for yYoung
graduate sngineer. Applicant must have Intees-
est in heat transfer engineering and salea man-
agement plus £ to & years experienos in alreraft
Eysiems or components of syatems Excellent
opportunity to advance with growing concern,
Submit resume to: The Trane Company, La-
Crossa, 11"151.‘:”;35“, Attn: ID, B, Reesd,

POSITIONS WANTED

PILOT-COMM,, Inatmt., Multi-Engine 1000
hre., Age 25, Female, Draft.., Acct., Steno,
Exp. Dealres pos. as co-pllot, Will obtain A.T.R.
FW.28008, Aviation Week,
EXECUTIVE PILOT with Salea, Public Reala-
| tione or Promotional responsibilities. ATR
(with 6,500 hre, multifarious experience, Indus-
iLrial sales, administrative and offles experience.
jAge 31, with family, Excellent references, PW -
(X449, Aviation Weak.

NAVAL AVIATOR recently discharged, nge 32

ATR pilot, 5500 hra, DC-3, DO-4, C=d4, MES
l'h.tr‘r_'nl. exp, Pacifie, US, Puerto Rien. Clorp. «F
Adrlines, Will relocate anvywhere, PW-2304 A vi-
ation Weelk

SELLING OPPORTUNITY

SALES ENGINEER, Seattle, Now employaed,
calling on all local alroraft engineers, desires

cpportunity, Full or part-time tonsliderad, Al

Inquiries answered, 7706—33 N.E., Seattle 5.

FOR SALE

World's largest stock new and used alrcraft
paris. engines and supplies. Free Lists,
Financing, Vestco, Dept. F, Box 5308 T.A.,
Deanver, Colo,

SPECIAL SERVICE

| = —— == ——

|

Internationnl Ferry Service—Two multl-engine
ferry crews available, BExperlenced North

Atlantic and European Operations. Pilot, Co-

Corporation and Airline Captain with highest oilat
ratings, wide experionce, and proven sales ability
available to Company oWering opportunity in sales.
pilet eombination. Age 38. Married. Salary Open.

AYAILABLE

PILOT-SALESMAN '

. SA-2428, Aviation Weel
G20 N. Michigan Ave,, Chicago 11, I1L

- | Pilot, Flight Engineer, Radlo operators, and
= SE{ILLED [navigator or any combination of above Person-
— nel. Also will conslder long term or permanent
- Pll oTS situation, §8-2176, Aviation Week,

B == —

= AVAILABLE —

W Mo Fee to Employers

= PILOTS EMPLOYMENT AGENCY ‘Vﬁ}" ANI‘E

B Teterboro (N. J.) Airport

™ Hasbrouck Heights - 8-1091

We Buy DC-3 and C-47 I

—also components, fuselages, center sections Pre-
for runout or needing work, alrlins, passenger, or
cargo, Pratt & Whitney or Wright. State price,
tUmea, guantity, type englnea.

1'I'l"l are not brokers

REMMERT-WERNER, INC.
Lambert Field St. Louis, Mo,
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‘ 915 OLIVE

AERONAUTICAL
TEST FACILITY

ENGINEERS

Opportunities in design and
development of subsonic,
transonic and supersonic in-
stallations, including propul-
sion, plus other projects in-
volving a wide variety of
unusual engineering prob-
lems pertinent to the aero-
nautical field.

Applicable Experience:

Internal and External Aerody-
namics - Wind Tunnel and Pro-
pulsion Testing - Turhine and
Gompressor Development

SVERDRUP & PARCEL, INC.

Consulting Engineers
ST. LOUIS 1, MO.

(

e

EXPERIENCED

AERO-ELASTIC
AND

VIBRATION ENGINEER

Excellent opportunity is avail-
able for creative thinking on
new Mavy Fighter and Attack
Aircraft, Salary commensurate
with ability and experience.

Apply giving Full porticulars
to: Morth American Aviation,
Inc.,, Columbus Ohio Division,
Attention Engineering Person-
nel, 4300 E. Fifth Avenue,
Columbus 16, Ohio.

3 4

OPEMNINGS

Bax 10155 Alrport Station

IN HELICOPTER EXPRESS
AND PASSENGER PROGRAM
Tratfic, Materiel Control

Supply. Cargo, Accounting, Audit
Ground Operations

LOS AMGELES AIRWAYS, INC.
Les Angales 45, Calif.
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SENIOR PROJECT
MECHANICAL ENGINEER |

to head up the Design of

HYDRAULIC ACTUATOR & VALVES for AIRCRAFT

QOur Company hos been established for 15 years
ond requires new Designs to expand our present

production in this feld,

Unusual compensation in terms of straight salary (High) plus
profit sharing in proportion to personal results is available to
the right man who must have an excellent bockground and is

now directly engaged in design and development in this field.

Empire Cool Products, Jnc.

1075 STEWART AVENUE GARDEN CITY, L. L, N. Y.

—

/4
FIELD ENGINEERS

Young EE graduates with experience in mili-
tary or private industry required for domes-
tic and overseas positions. $10 per diem plus
liberal overseas bonus. Opportunity for ad-
vancement is excellent.

SERVOMECHANISMS, INC,

Post and Stewart Avenues

WESTBURY, LONG ISLAND, N. Y.

REMMERT-W ERNER

is now In

TOLEDO, 7100

By invitation of, and succeeding Toledo Air Associates, Inc.
to service Executive Aircraft in the

Toledo - Detroit - Cleveland - Fort Wayne - Columbus area

Specializing in
BEECHCRAFT DC3

UNDER DIRECTION OF HEINZ SCHULER

REMMERT-WERNER, Inc. of TOLEDO

LODESTAR

FORMERLY OF 5T. LOUIS

MOLINE BS2I
MUNY AIRPORT
TOLEDO, OHID
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2800*

2507

These engines are 00:00 time since C.A.A.
approved overhaul and have had Al.'..‘tEE
C.A.A. approved ouiside in lubrication
sysiem blower to thrust plates incorporated. |
They have also been block tested in our

modern tesl cells and have been prep
for long lerm slorage

C.A.A. APPROYED OVERHAULS
e R-9B5-ANI-3

e R-1830-92

ALL WORK AND ENGIME SALES CARRY OUR 100 hr. WARRANTY

fallowing rotings: POWER PLANT—Class 2 Unlimited and

ACCESSORY—Closs 1—Class 2 Limited. C
AIR CARRIER ENGIMNE SERVICE Inc. > g
‘ Intl. Alrport Bronch "

P.0. Box 236, Mlaml 48, Florida G

! Cable “ACENGSER"

| Dt;uglas _DC-3 Airliner

Serial No, N17319; 00:00 hours since re-licenss
—Fly away today. NMumber of passenger seats
| fitted—21: galley and lavatory installed. Stan-
dard passenger type of TWA; Engines: P & W
R1830-92, 00:00 time since overhoul; Radio:
MN-62A, ADF, Army, ILS, ARC-1, 50-channel |
WVHF: Western Electric Marker Beacon Receiver;

Air Communications Range Receiver. Imme-
diate ceees. 976,000

I C.A.A. APPROVED REPAIR STATION Mo. 3604 with the I

llllllllllll A R EF A

Lockheed Lodestar N54549

Aircarrier licensed, Ser. 2008; Extra 1820-87;

MTSO Eng. (2): Airline interior; Radio: ARC-I1 |
20-channel, 2 MN-62B ADF, Marker Beacon Re-
ceiver; MNew Tires, Painted White Top, Red
| A R e R R B censaenss 948,000

RLLIED) |, ,
T gt Lo

5536 Satsumao Avenue, Morth Hollywood, California
Phone: STANLEY 7-21351

S

EXECUTIVE AIRPLANE FOR SALE

Lowest Time DC-2 Mow in Service
TIME—Toial alrframe. 3750 hrs—Enginea, both L&IR 275 Lrs since O.H.—Propellers, both L& 281 hrs

CAA Approved RIBM-BUPZR-52 englnes aliew 700
o | ¢ BF

HP pormal eruise, beiter singla angin fuel
and maintenance mileags costs i'lih 20,000 sxirs

Iles
-Tnd costs as —92, Fully interchangeable with —82

—aame walght, mounts, cowis, llmes, ste n
thousands of hours of practical axecu oparation,

ENGINE WORKS

LAMBERT FIELD INC.

PRATT & WHITNEY
WRIGHT

BALE

SUPER-92
over 2‘00 mph for your DC"3

betwesn changes, with same ovarhaul Intervals
. Proven by

&T. LOUIB, MOD.

CONTINENTAL
LYCOMING

CAA DVERHAUL EXCHANGE

Douglas—DC-3, DC-4, DC-¢&
Convair—240
Lockheed—Constellation
Beech—D-18S, C-18S
Lodestars—Executive Interior or |
For Conversion
Phone—Wire—Write

WESTAIR, INC.
WHITE PLAINS new vore |

ENGINES

P&W R-2B00-75 NTSO 52,200
PEW 1B830-20D NEW 2,950
PEW 1830-90D NTSO 2.300
PAW 1830-92 NTS0 2,600
| PEW 9B85-ANI NTSO 1,950 I
F.0.B. S5pokane
It interested write:
WALLACE AIR SERVICE
BOX 2203
SPOKAME, WASHINGTON |
| —
BAUSCH & LOMEB A2BA ANS5B54-.1
AUTOMATIC AVERAGING DEVICE
CHECKED OUT PERFECT 53%.50
A. COTTONE
340 CAMAL 5T MEW YORK 13
l_ =

FOR SALE OR LEASE

2-D-185 Beechecrafts. Fully Equipped, in
beautiful candition,
(Deluxe).

1—Lockhaed 12A Company-
owned and maintained. Ready to go.

GEO. H. BAILEY CO.
Baer Field Ft. Wayna, Ind.

FOR SALE
PBY SA

Total mlrframa 2050 hours. Since overhaul 300
hours. Engines 1B30-92 with 300 hours sinoe over-
haul, Good radla, Awto pllet. Carga floer. Carge
door. Turrels faired In. Center compartment lined
and carpeted. Must be sold. Make offer,

since O.H. Owners, WESTAIR, INC.
MANY MODIFICATIONS INCLUDING=Ten seats, provigions for 4 more—O00 tanks relocated aft of White Plains, Now York
firewall—FElec. fuel and oil shut-offs at firewall—DC-3 inst. panel with dual flight instrumentation—
Dual ADF (ARN-T)—All radio controls panelized above windshield—24 volt elee, system—Eles. driven X
hyd. svstem with aux. elee, driven hsd, brake system—Janitrol beat—Modifieation and relicensa acoom- ————
plisheed July 53
SPARES—Two GR-1820-FIR engines 0 time since O.H.—Wheels. tires, landing gear . . . many other UHUSUAL
mise, parts, Complete list nvailable ﬂFPnHTUH]TIES
H I
P $35,000 includes spares. iai B toand cith - wiak
| To learn mwore aboul this fine esecutive alrplane please contact: . the
' in
| NORTH AMERICAN AVIATION INC., Loz Angeles International Airport
Los Angeles 45, Calif. SEARCHLlGHT SECT'QN
—— _—
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WORLD'S LARGEST STOCK!

All parts listed—plus many more—are always carried in our huge stock of unused
aircraft parts, accessories, AN and NAS hardware. Let us screen your inquiries.

AIRCRAFT ACCESSORIES AIRCRAFT ENGINES & PARTS (Contd.) | ELECTRICAL PARTS (Contd.)
Elmipﬂnn I'F'-"'Ifg. F’Il-rll Hui': Cuan, Description Mg, Part Mo, Cluan E‘-n:'iitnlélnnk ;:I'g. E:;;;u-; 2! G:;ﬂi
ump e5co 1H-240 195 | Q.E.C. Unit PY4MIBER 4) 17 | Lircuit Breaker encer =q=
El'mﬁdn Hyd. Thrﬂ:::nnn }EEE?EE 135.' E:::E:: E{;El:!lnn AH&?&-JE: 510 H;ﬁ E:::::’:: E::IE:: F—In:ﬁi::mn Eﬁﬁjﬁ'; fﬁ?ﬂ- 1 !.ll!lrg
Heater 5u'r:|:i Com- BIA9 & ‘Jmuiltldﬂinhu (E;“EI" Hammer ?.Lﬂ'[miﬁﬁ. ig:‘-l'
ustion Co. mplidyne .E.
Heater Stewart Wamer 9218 230 GAUGES Amplidyne G.E. SAMITMII0 111
(200,000 BTL) I Cwileh Kidde A-dE14 151
Blower Dynamic Alr  4582-AA-6C 18 | Compas Eclipie 36061-0 20 | Igniticn Switch Seintilla AMNIZT 31 70
Engine Gyra Indicator  Eclipse 14601-1F-B1 11 | [gnition Switch = Masco A-9{94-3296) 250
Blower Joy Manufac-  U-702-15 g4 | Gyro Indicator  Eclipse 10078-1AG 67 | Master Switch ~ Jos Pollack  MBAZA 66
turing Co. Fmﬁi‘“" :“ldt‘;i“'“r Weston AMN5TE0-2 400 | Thermo Switch Fenwall 17392.2 126
' o i e e ite- 1033.4E1 87
Tank Unit M::-TI'I Heney- G-1098D 11 F'“#;‘}“ :"di;r"'"" GE. ANSTEO.9 1060 Htst;ﬁdfnnhai White-Rodgerns 33-4E g
i L - eel & Flap A kAinn. H - PG208A51 148
Tl‘-li':' Tab Cantral- Pioneer 15701-1.4 15 Poshtion Indicator, Eclipse 20100-11C-4-A1 23 r Ram Swilch ::“ oney
Oil Cooler U A P. Uad1a-MM 12 | . Wheel & Flap Adr Ram Switch  Minn. Honey- PG2ORAST 40
Assembly Pitch Trim Gauge Eclipie 15100-1B-A1 1% wiell
Qil Coaler U.AP, UB01 3-MM 14 | Cowl Flap Indlcator  G.E. BDJIFAAY 21 | Pressure Switeh  Aerotec M-101-B 20
Assembly il Temp. Indicator Lewis T7C3 23 | Pressure S Eclipse 3135-110C BA
Hydraulic Pump  Vickers PF12-713- 194 Ol Temp. Indicator Lewis T7C4 13 | Impact Switch Kidde SASIA 18
9SRCE ol Tlmg. Indicator Weston g28TY132%9 1 | Switch CH. A900.K99 2000
Hydaulic Pump  Vickers PF4-713-20BCE 327 MEL:Lﬂ;. Pressure Mmﬂﬂgam;;fmﬂﬂ-ﬂ 28 E:um. Light Eimn ANIO%6-4 2585
oI ol ey MF45-3911-202 43| Fuel Quantity  Eclipse 3801-38 128 | Bome Cioht i ANIEE 1388
d H uge Pl MNAFI10310-4B 2747
Fidiediic Cylins: -\ Anaciiles. HCETOY 29| Dual Carb. Temp. Wetton s28TYi2Z2 40 | plus Eanaon N AEHOSIAED i
Hydraulic Cylin-  Ajir Asociates HC2110 g Gauge Relay Leach T264-404 47
Fire Detector Edison 117-47 46 | Carb. Alr Temp,  Westan 119062 40 | Relay Allied BOBX-2 31
Fire Detector  COs Mig, Co.  ASDC2 65 | Air Temp, Gause Weston 127TYT0Z2 11 | Relay Square D 82A 718
COs Cylinders idde 981280 185 | Air Temp, Gause Weston 127TY72Z92 85 | Relay G.E, CR2791-G100-K4 281
COy Cylinders  Kidde M8 T00368 47 | Air Temp. Gauge Weston 127TY73Z9 88 | Relay G.E. CR27T92F101-A3 626
Aptileer Pornn Adel D7818 195 | Alr Temp. Gauge Weston TRITY 7479 83 | Relay Geuardian Gid4464 41
Auxiliary Power Eclipse MNEP-2 gp | Air Temp, Gauge Weston 728-4072 10 | Relay Guardian G31502-A 350
Unit Aldr Temp. Gauge Weston 127-TY3TP 298 | Relay C.P.Clare  D2060 45
Auxiliary Powet  Lawrence LER-30D 16 | Air Temp, Gauge Lewis 47892 33 | Control Bos Vapor Car _ 98048 34
Unit Air Temp, Gauge Lewis 47823 28 Heating Co.
Pump Pesce 1E-5%1 g | Air Temp. Gauge Lewis 47024 54 Compensalor apor Car 468311 25
Pump Pesco gEesESA o1 | Air Temp, Gauge Lewis 47821 30 Heating Co.
Separator Peico IV-217-HC 39 | Cylinder Head  Lewis 16819 8 | Solencid Interstate Air- AB192 202
Accumulator Vicken AA14002 A, 35 Temp. craft & Eng, Co,
Actuator Ajr Asuocistes M-2031 99 | Torque Indicator Etléw 20100-42B-14A2 9 | Fles, Cable Airesearch 25439 b
Wobble Pump Erie Meter AMN4014 17 | Tachometer Indi- G.E. 8DJ13ABK 6 | Temp. Contral Fulten Syphon T15E 5%
(D-3) calor Moise Filter Mallary MF3-5 500
Oxvgen Cyl, Kidde 993748 T4 Tld'llﬂﬂr:ﬂll Indi- Eclipse 2222-1F-24 200 Requlator G.E. IGED1AIBA 13
cl
Mllﬁglﬂ"rn Pos. Eclipse 20000-B-A14 ] VALVES
ndicator .
ENGINE ACCESSORIES Ve T Gl SogmosA.  u|ve e oo s
Starter Eelipse 14156-12E 75 | i Indl-  Eeli 23000-2 A &7 | Valve (3000 PSI) Packer 2.1046-76 47
Generator Efg‘ﬂi (NEA- 716-3A 00 | e : :p“ Restrictor Valve  Parker SP4.9746-71 68
Sratinr Motor Jack -I'l:iHlEm'. JHe50.R 0 FumI“-Tum- Eclipse 22101-11-A4 15 Eﬂﬂ‘; E:I:: F:Eﬂ ggt:;ﬁ;g 123
= m . 1
Generator GE TCM46A2 A ﬁtﬁ;&ul{ Tisss  Glannln] 47114.02.0.20 8 | Restricior Valve  Parke SP4-274680 48
i (=] Al gr m
E::tﬂ::: EE::E:E ;‘,Ejgﬂ? ;gg niﬁmnﬁthl Pres- Kollsman 906-6-011 22 Eﬂﬂg *ﬁ" Etdl'iil'r ?E-;-ﬂﬂ:m-?ﬁ 1;3
- sure auge alve a
E::EF:::; H:Hﬂ' :ﬁ;-f;‘*ﬂ 90 | Differential Pres-  Kollsman 254BK-6-052 48 Ennt EE:E ::;un Elr!;l-r F'c%‘%iiﬂi 127
Magnsto Seintilla SFo-LN-2 407 el Cong Check Valve Parker PL2-2546-77 620
ua mp &0 2-2546-7 4
Edl;l Strainer H’AE 4 lﬁjﬁf 54, :r.rg AIRCRAFT (RADIO) Eﬁ“ E&:ﬂ.v‘l" F:iﬂ phr,g,ﬂ.“, 112
Overnor oodwat x18 T {1l Bendix Radle TA-12B 20 | Check Valve Parker PL2-1846-77 23
Prep. Reversing ~ Hom. Standurd 72400 % [Receiver Bendix Radio RA10DB 35 |Check Valve  Kenyon e ot o
Ol Separater Eclipse 564-2 .4, 84 AW}EH: ﬂﬂﬁ Eclipse 154011 L l:h:-l:l: 'n.;:|:: |_f ?,"E;,. uge ,ﬁl“;.{‘u','ld 180
Ol Filter Purolator 27314 100 | Amplifier Eclicax 12088-1C 11 | Valve Parker 6-746-10 68
Frtgt-tr- Relief  Aerctec V30187 20 | Radio Moise Filter G.E. 1C-200 740 | Valve i ii;k[lﬂ :}nﬁ.ﬂm gg
alviE A
Jchometer 2 anitDea 13 ‘Eﬂh P JANBALS 327 E:%ih*:f::lrel B #dél 129242 Bs
acuum Pump clipse lett Pack- A Br lekers 1461
Spark Plugs Agro LSEADM 195,000 [ Uocies Wave  Hewielt Pack: 213 e e Pakis 5P.1-445-8 7
Antenns Switch  Bendiz Radie MS494 26 | Selector Valve Adel D9530 478
E'ﬂl'lh'ﬂla Euﬁll Elﬂlﬂ 3‘61‘3 g; SE:EI:I:W Eli'ﬂ.‘ ﬂﬂl{ Eg;ﬁg ﬁg
| tion Hox endix Hadia 3462 ector VWalve & =
AIRCRAFT ENGINES & PARTS | fnsulatos Bendix Radlo MT48C 512 | Selector Valve  Adel 09632 179
e g Em= BERVE AW e B
t =TEY0=-54 16 | ele alve [
Ennins ight R-1820-40 | ELECTRICAL PARTS Selector Vaive  Adsl 010051 244
Engine P& W R-1830-43 1 | Plug CAKZ uG-21,/U 1979 | Solencid Valve Linited 3706210 2200
Bearing P& W 1045 A 186 | Transformer Eclipse DW3i3 11 . (AMN4078-1)
Flange P&W 3506 500 | Transformer Eclipse DWee g0 | Magnetic Valve General Control AV1B1174 114
Follower Assy, P& W BOBE 130 | Transformer Eclipse DWaT 33 | Throtiling Valve 73-4.-01 1865
Blower Asay. P&W IMB14 814 | Transformer G.E. 7063 2& | Relief Valve Aldrex 1265-900 240
Chalt P& W 483567 53 | Servo Molor Transcicoll 21 300-20 57 | Pressure Relief Agrolec V30187 20
Shalt P& W 48363 75 | Motor G.E. SBEA4OMNI1A 495 alve
Gear Paw 48461 390 | Motor G.E. 50P&5-MB1 189 | Valve Acero Supply 74247 (TyPH3) 814
Gear P&wW 76236 78 | Motor G.E. 5BA25D-J4B 44 | Valve Whittaker AMN5830-1 3335
Bearing P& W B4289 1178 | Motor Ajdresearch 26575 25 | Valve Whittaker AMN5830.6 T4
Housin PR W B4487 113 | Motor Diehl FD&5-5 21 | Underwing Fuel- Farker 7-2646-12 5
Mose l-?nm[ng P&aW 84591C 77 | Circuit Breaker  Spencer PMA-5 2094 | _ing Valve 4
Crankcase Ay, P& W 84350-D 200 | Valve Parker AMN583I1-1 &0 | Disconnect Valve Allen 5 QD1 B00M 15§
Pump Assy, Wright Aero 420313 33 | Valve Eclipse £12-4.4 130 | Drop Tank Valve Allen r Q018008
Drive Ay, Wright Aera 416429 44 | Valve Kohler K1593-8D 1888 | Disconnect Coup- Allen 380 D1800B &0
Q.E.C. Unit FM1 36 | Valve (0-500PSl) Bendix 146102 ling

COMMERCIAL SURPLUS §

4101 CURTIS AYENUE, BALTIMORE 26, MARYLAND
AVIATION WEEK, April 19, 1954

A

LES CO.

TELEPHOMNE: CURTIS 7-3300
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ANDB’s New Executive Director

One of the best things that has happened to aviation in a long time was
the recent White Housc appointment of USAF’s Col. ]. Francis Tavlor as
the executive director of ANDB, This being one of the top jobs in the indus-
try, it follows that the person in it can have a mighty effect on things—
whether they be Cub or jet flying or manufacturing. Tt is therefore a distinct
pleasure to see a man of the calibre of Col. “Jack” get the nod.

Readers of this space may have noted over the vears a refrain concerning
the need for more operational know-how on planning committees and in
policy-making offices. There have, of course, been many instances of good

lots in key jobs—ANDB previously had one in the person of USAF’'s Col.

am Mundell-and here and there another can be found. But still, as a gen-
eral observation, it seems that this type of person is more often conspicuous
by his absence.

Personnel trained solely in engineering, electronics, etc., while sorely

necded on many projects, are severely handicapped if they are lacking in an
understanding of the operational aspects of aviation. This one-sidedness has
been responsible for some wonderfully weird systems and gadgets.
» Fortunate Choice—It therefore is a fortunate choice to see a man at the
head of ANDB who has a thorough understanding of the primary aims of
aviation. While it wounld be unfair to attempt to list the dozen or so most
outstanding aviation people in the country (because someone would undeserv-
edly be left out), there is no question that the name of J. Francis Tavlor would
have to appear on it. Running ANDB is certainly no picnic, and the colonel
will surely meet his share of headaches. But the organization will be the
better for his presence and from this cockpit we wish him luck.

Part 40 Revised—or Back to Sense

Way back last summer (AviaTion WEEK Aung. 3, 1953), this writer pointed
out the fallacy of prescribing a synthetic trainer to substitute for certain aero-
nautical operations. Specifically, 1 called attention to the then new CAR
Part 40 wherein a pilot, in order to maintain route qualifications, was allowed
to make a synthetic trainer approach in lieu of an actual entry to each airport
along the route. ,

It was pointed out at that time that besides the stupendous bookkeeping
entailed it was just plain stupid to believe that a synthetic trainer could sub-
stitute tor a look at an airport. So, it is indeed a happy occasion to see that
CAB has ruled in favor of our point of view by eliminating this irritating
regulation.

Pilots henceforth will revert to the old method of merely making a round-
trip over the route. CAB attributes the change to an impossible task of
bookkeeping. Well, anyway, its nice to get back to common sense again.

Word From the East

This past Christmas we printed in this space an “Aviation Tale” (Aviarion
Week Dee. 21, 1953). It concerned the emperor of Ethiopia and threc
“royal wishes.” Since the business of royalty is strictly out of my line, I con-
sulted one of those dollar almanacs to learn the gentleman’s title,

Shortly thereafter the mail arrived chiding me for my improper etiquette in
referring to his imperial majesty as a plain royal highness and his empire as a
mere kingdom. Thank vou Reader Struck, and my apologies to the Lion of

the Conquering Tribe of Judah.
s
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AVIATION CALENDAR

Apr. 21-23—Air Line Pilots Assn.,, second
annual Air Safety Forum, Chicago.

Apr. 22-23—Joint meeting of Radio Tech-
nical Commission for Aeronautics, Frank-
lin Institute Laboratories, Institute of the
Aeronauntical Sciences (Philadelphia Sec-
tion) and Institute of Radio Engineers
(Philadelphia Section), Franklin Institute,
Philadelphia.

Apr. 26-30—American Society of Tool Engi-
neers, 10th biennial industrial exposition,
Convention Hall, Philadelphia.

Apr. 29—Institute of Navigation, eastern
regional meeting, Friendship International
Airport, Friendship, Md.

Mas'r -7—Third International Aviation Trade

how, managed by Aircraft Trade Shows,
Inc,, 71st Regiment Armory, New York.

May 6-8—Institute of the Aeronautical Sci-
ences, first annual West Coast Industry-
Faculty Conference and fourth annual
West Coast Student Conference, Los
Angeles.

May 5-7—American Society of Trainin
Directors, 10th annual conference, Hﬂtrﬁ
schroeder, Milwankee.

May 10-12—Institute of Radio Engineers,
National Conference on Airborne Elec-
tronics, Biltmore Hotel, Dayton, Ohio.

May 10-13—Society of Aeronautical Weight
Engineers, 11th annual conference, Lord
Baltimore Hotel, Baltimore.

May 1l—Daniel Guggenheim Medal Board
of Award, annual meeting for preliminary
selection of 1954 candidates, Engineering
Society Building, New York.

May 16-19—Amernican Association of Airport
Executives, convention, Louisville, Ky.
May 17-18—National Fire Protection Assn.,
Aviation Seminar, Hotel Statler, Wash-

ington, D. C.

May 17-20—Basic Materials Exposition and
Conference, International Amphitheater,
Chicago.

May 20—-Women's National Aeronautic
Assn., 1954 Skyvlady Derby for stock
model aircraft of 300 hp. or less, Raton,
N. M. to Kansas City, Mo,

May 21-22—Operations Research Society of
America, second annual meeting, Edge-
water Beach Hotel, Chicago.

May 31-June 11—Canadian International
Trade Fair, to be held in conjunction with
the National Air Show and Canada's
Aviation Dav, Toronto,

June 2-4—Triennial industry inspection of
NACA’s Lewis Flight Propulsion Labo-
ratory, Cleveland, Ohio,

June 5-12—Philadelphia Junior Chamber of
Commerce, second annuoal Transconti-
nental Air Cruise for stock model aircraft
of 300 hp. and less, Philadelphia to Palm
Spring, Calif.

June 9-11—American Society for Quality
Control, Sth annual convention, Jeffer-
son Hotel, St. Louis,

June 21-Z4—Institute of the Aeronautical
Sciences, annual summer meeting, TAS
Building, Los Angeles.

June 24-26—American Helicopter Society,
10th annual forum, Washington, D. C.
Technical sessions: Mavflower Hotel, June
24-25; copter air show at Polo Field,

June 26,
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able rotors and stators for gim-
bal mounting in gyroscopic
instruments.

Errors in the finished instru-
ment of less than 6 minutes are
obtainable as a production op-
eration with comfortable work-
ing tolerances.

Our new plant, built to pro-
duce 15,000 synchros monthly,
now has open capacity which
assures prompt delivery of these
synchros if required.

Write or phone A. E. Hayes,
Sales Mgr., for full information.
Telephone: MAdison 6-2101
(Suburban Philadelphia)
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EDITORIAL

Supplemental Services Promote Aviation

Utmost economical development and utilization of
the airplane is vital in this era, when speed means so
much to commerce and military affairs.

The government’s Air Coordinating Committee will
have an opportunity shortly in its forthcoming statement
of air policy to clear away some of the confusion and
enunciate a firm stand for maximum use and encourage-
ment of the country’s irregular operators without imperil-
ing the financial foundations of any other segments of
the commercial airline industry.

The big certificated carriers have aimed most of their
fire at the low-fare passenger services a few of the
irregular carriers have been conducting parallel to the
scheduled airlines’ transcontinental and seaboard runs.

Actually, there are few independents still engaged
in this route-type, ticket-selling service between major
cities. The few still operating claim they generate new
trafhc and compete very little with scheduled lines.
This may be true, but surveys made by Aviation WEEK
in New York and Washington seem to indicate that the
certificated carriers have taken up most of the slack in
the public demand for low-fare transcontinental service,
between four cities—New York and Washington to Los
Angeles and San Francisco—and there is no question that
they are offering fast, frequent and otherwise-excellent
service to the public for the money—thanks mainly to
the nonskeds for revealing the potential size of the
market in the first place! There still is much to be
done to develop this traffic further, however, as both
scheduled and nonscheduled lines themselves probably
realize. '

Opposition to allowing any degree of regularity by the
independent carriers in parallel services is deeply rooted,
and perhaps the maximum need for such operations is
past, although the independents point out that only
about 50 out of 560 scheduled-airline cities are served
by scheduled coach, and some of these flights are at
night and odd hours,

It is certainly unfair and unrealistic to refuse to
permit the independent carriers any legal place in the
domestic commercial air transport picture.

Senator Pat MecCarran, co-author of the Civil Aero-
nautics Act. in pointing out that the independents
(nonscheduled or irregular operators) are not covered
bv the act, puts it succinctly:

“Bv secking to write a definition of an irregular
carrier they (Civil Aeronautics Board) have made it
difficult for a conscientious operator, who honestly seeks
to run an irregular service, to know whether he is oper-
ating within the law or not. In the same wav. thev
have opened up an avenue for evasion of the law, of
which great advantage has been taken.”

Yet the Civil Aeronautics Act is dedicated to the
principle of promoting and developing all aviation—not
a part of it—for the postal service, commerce, and
national defense.

Despite all the attention that has been directed at
the so-called parallel common carrier passenger services,
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the independent companies draw part—in most cases all
—of their livelihood from plane-load charter work that
does not compete with scheduled, certificated airlines.
It seldom is made clear to the public that the scheduled,
certificated airlines are limited by Civil Aeronautics
Board in off-line charter mileage to 2-4% per quarter
of the revenue scheduled miles in the previous 12 months,
or about 10% of the scheduled revenue miles. This
means that a great potential is left for independent
enterprise.

Simce World War 11, the charter potential has been
indicated by independent traffic in passengers as well as
a variety of cargo. Plane-load rates give wings to athletic
teams and fans, convention groups, executives, religious
groups, and a widening range of other uses.

At present, the main work of the independent lines
is in transporting troops, for which they have CAB
exemptions to pool their resources through associations
to place bids and dispatch aircraft through central con-
trol boards. If this system could be tied in legally with
civilian charters, it should be possible to fill many of the
military return loads that now fly empty, and to generate
much added traffic that supplements the scheduled
carriers but does not compete with them. The largest
possible transport aircraft fleet that can be supported
independently, without government subsidy, would be a
military asset in emergency.

Since the major reason for economic regulations is
to prevent undue competition that might weaken the
scheduled airline system, officials of these independents
point out, there should be no artificial barriers against
letting free enterprise develop new traffic that is not
competitive at all, and win permanent operating authority
as a reward. How else is aviation to be permitted to
grow to its maximum usefulness?

Some progress already is discernible,

The air exchange idea, for pooling of sales effort and
cquipment of small airlines for combined operations,
already has been approved by the Senate Small Business
Committee.

CAB has agreed to consider a proposal of Air-
coach Transport Assn. for such an air exchange, so a
decision can be expedited rather than wait behind 200
other agreements in the Board’s files. This is commenda-
ble, and it is to be hoped that the Board will act
favorably, as well as expeditiously.

Most mmportant, the Air Coordinating Committee,
representing the studied opinions of all government
agencies associated with aviation, is in a position to
speak strongly and decisively for fullest commercial
and militarv use of the independent operators, without
subsidy and without hurtful competition to others in
aviation. The ACC thus can do much to remove the
uncertainty that has beset the independent companies
for so long. Tt also can enunciate the sound principle
that in the vet-undeveloped fields of aviation there is a
place for risk capital and pioneering in the American
tradition. —Robert H. Wood
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HUFFORD
ROTA-MAG

[Mustrated is one of the new Hufford
ROTA-MAGS, designed for regulating
the output voltage of a de generator.
With modifications, this unit may be
used as a current regulator. ROTA-MAG
madels are also available for regulating
output of both 60 cyele and high evele
alternators.

NO MOVING PARTS—ROTA-MACGS

combine magnetic amplifiers with new
circuitry to obtain superior control,
exceptional ruggedness and trouble-free
performance . . . No fragile electronic
devices, no moving parts, nothing to
wear or maintain,

WIDE RANGE OF APPLICATIONS

Easy adaptation to most generators
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2201 CARMELINA AVENUE. LOS ANGELES 64 CALIFORNIA
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Navigation systems

for use over land and sea

depend more and more onradar . . . for long-range course control,
for accurate terminal guidance in any weather,

and for mapping at high speeds and altitudes.

MaxsoN’s development and manufacturing
Top-caliber engineers

program includes mapping radar, computers, Sollt Gl scsssosiosil
aﬂd Other devices opportunities at Maxson.

For details, contact G. R. Pratt.
essential to modern navigation.

MAXSON develops and manu-
factures systems, subsystems,
and components in armament,
navigation, electronics, and spe-
cial devices.

Ask for facilities report.

Plants at Old Forge, Pennsylvania and New York. N. ]f‘;




